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ADVERTISEMENT.

This voluiuc t'oniis tlie tliirtietli of a scries, coiuposod of orij^-inal memoirs

on different branches of kiiowledii'e, jmblislied at the expense and under the

direction of the Smitlisonian Institution, 'llie pnldicatiou of this series forms

part of a general phin adopted foi- (•arr\-in»- into effcet tlie benevolent intentions

of James Smithson, Es(j., of Kn<;land. This yentleuian left his property in

trust to the United States of America to found at Wasiiin<iton an institution

which should liear his own name and liave for its objects tlie "///rrra.sv and

dlffiisiou of knowledge among men." This trust was accepted liy the Govern-

ment of the United States, and acts of ('ongress were passed August 10, 1846,

and March 12, 1894, constituting the President, tlie Vice-President, the Chief

Justice of the United States Supreme Court, and the heads of Executive

Departments an establishment under the name of the "Smithsonian Institution,

FOR THE INCREASE AND DIFFUSION OF KNOWLICDGE AMONCJ MEN." The ineudjcrs of

this establishment are to hold stated and sjti'cial meetings for the supervision of

the affairs of the Institution and for the advice and instruction of a Board of

Regents to whom tlie financial and other affairs are intrusted.

The Board of Regents consists of two mend)ers ex ofiicio of the establisli-

ment, namely, the Vice-President of the United States and the Chief Justice

of the Supreme Court, together witli twelve other membei's, three of Avhoui are

ap})ointed from the Senate from its own body, tlu-ee from the House of Rei)re-

sentatives from its members, and six persons ap[)oInted by a joint resolution of

both Houses. To this Board is given the ])ower of electing a Secretary and

other officers for conducting the active operations of tlie Institution.

To carrv into effect the purposes of tlie testator, the ])laii of organization

should evidently embrace two objects: one, the increase of knowledge by
the addition of new truths to the existing stock; the other, the diffusion of

knowdedge, thus increased, among men. No restriction is made in favor of any

kind of knowledge, and hence each branch is entitled to and should receive

a share of attention.

The act of Congress establisliing tlie Institution directs, as a part of the plan

of organization, the formation of a librar\', a museum, ami a gallery of art,

together with provisions ibr phvsical research and pojiular lectures, while it

leaves to the Regents the power of adopting such other j)arts of an organization

as they may deem Ijest suited to promote the objects of the beciuest.



jy AI'VKKIISKMKNI-.

Alt'.T imicli ilclili.TiiliiMi, llic Kc^ciits rt-solvcl f. :ii(iMirti(.ii tlic iiiiiuml

iiiroiiK' speciiicjillv ain..ii,u' the diHen-nt ohjccls an. I niKTalimis of llic Institution

in sii.'li niaini. T as niav, in the judjiniciit of the IJeu-eiits, lie iicce.s.sary and

nroncr lor each, ar.ordinu- to its intrinsic iin|HH-tancc, and a compliance in yood

t'aitli with the hiw.

'Phi- followiiiL:- are the details of the paits of the <i-eneral ]ilan of organization

in-o\isionallv ado|iteil at tin' meeting <if the Kcg'ents Deceiidtei- 8, 1S47:

DETAILS OF THE FIRST PART OF THE PLAN.

1. To iNCKKASH Knowliodgk.— // is /iroposrif to dliiiulatc research hij nff'rring

rcivanls Jor orif/ii/al niciitolrs on all snbjccis of ii/n'stif/afioi/.

1. The inein<iirs thus obtained to be pnblished in a series of volumes, in a

(|uarto form, and entitled "Smithsonian Contriltutioiis to Knowledge."

J. No memoir on siil)iccts of |ili\sical science to Ix? accepted tor publication

whicli docs not fni'nish a positi\-e a<ldition tt) human knowledge, resting on

original n'seareh; and all umcrilied spiM-ulations to Ix; I'ejected.

3. Each memoir preseutetl to the Institution to be submitted for examination

to a conunission of persons of re|)iitation for learning in the branch to wdii(di

the memoir pertains, and to be accepted for publication oid\' in case the re])ort

of this commission is favorable.

4. The commission to be chosen bv tlu^ otHcers of the institution, and the

name of tin- author, as far as practicable, concealed, unless a faAoralde tlecision

be made.

."». Thevohunes of the memoirs to beexchang-ed for tlie transactions ol' literary

and scientific societies, and copies to be given to all the colleges and pnnci})al

libraries in this country. One ])art of the remaining copies niay be offered for

sale, and the other carefitlly preserved to form complete sets of the work to

supjiK' the demand from new institittions.

G. An abstract, or popular account, of the contents of these memoirs to be
given to the public through the aunual report of the Ueg-euts to Congress.

II. To ixcKEASK Knowledge.—It is also proposed to appropriate a portion of the

income aiiiimlli/ to sjtrcial otijects of research, under the direction of snitabk

persons.

1. The olijects and the amotuit appropriated to be recommended bv comisel-
lors of the Institution.

2. Appropriations in ditl'erein years to different objects, so that in course of
time each branch ol' knowledge may receive a share.
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;}. The results ohtnincil tVoin tlicsc ;i|i]iro|»ri;iti(>iis In l)c |ml)lislic(l, witli the

iiKMiioii's lictorc iiicntiniicd, in the voliiiiics ul tlic Siiiitl:siini;iii ( 'untriUiitioiis to

Kuowk'dj^c.

4. ExaiU]il(^s (it (ilijccts tor wliicli ;i|i))rii|iri;itiiiiis n:;i\ he iiindc:

(1) 8\st('m ot ('.\t('iiil<'(l luctcoioloiiiciil olisciN ;i til Ills lui- sol \iiio- the jirdhleiii

of AiuericjHi storms.

(2) l<iX|)loriitioiis ill (lcsci'i|iti\ti luitiinil liistor\',;ui(l i;('oloi>ic;il,ni;itli{'iiiatic;il,

iunl tojioiirapliical siir\c\"s, to collect material tor the formation ot a plnsical

atlas of the I'liited States.

(.'}) Solution ot e\]ieriiiieiital |irolilems, such as a new determination of

the weig'ht of the earth, (>\ tlie velocitx' of electiicit\ , anil of liiiht; cheniica]

analyses of soils and |)lants; collection and puMication of sciiaitiiic. facts, accu-

mulated in the ofHces of ( iovernnient.

(4) Institution ol statistical iiii|uiries with reference to plnsical, moral, and

political subjects.

(5) Historical researches and accnrate sin'\c\s ot places celilirated in

American history.

(()) Ktlmoloiiical researches, particulari\' with reference to the diifei'ent

races of men in North Ainei'ica; also exjiloratioiis and accurate surve\s of the

mounds ;ind other remains ot the ancient jieople ot our country.

1. To mi'i'USE Knowleuue.— // is pro/io-'^rd lo jtiihlish n si-r/rs of rrports; (jir/i/q

(III ((rcoiiiit of' flic iirw disc.orerk's 'at hc'iciicc, oi/if of fin- cIkiihii-s iiiaile. from ifcur

fo i/riir ill off Imn/flii's of l:iioirfcittfi' not sfricffi/ jtrofi'ssioiiof.

1. Some of these reports may be piil)lisheil annually, others at long'er

intervals, as the incomes of the Institution or the changes in the branches of

knowledge may indicate.

2. The reports are to be prepared 1)\- collabonitors eminent in ihe different

branches of knowledge.

3. Each collaborator to be t'lirnished wilii the journals and piil)lications,

domestic, and foreign, iiecessar\ to the coinjiilation of his report; to lie jiaid a

certain sum toi' his labors, and to lie named on (he title-pai;'!' ol the report.

4. The I'eports to lie piililishcd in sepai'ate parts, so that jiersons interested

HI a particular branch can procure the parts relating to it without purchasing

the whole.

5. These re|)orts nia\ be presented to ( 'oiigress for partial distribution, the

remaining cojiics to lie gixeii to lilerar\' and scientific institutions and sold to

individuals tor a moderate price.



^.|
AUVERTISEMKNT.

The folhwh,!! urv some of tin- subjects which miji he enihracc(] in the reports:

1. PHYSICAL CLASS.

1. Physics, includiug- astronomy, natural philosophy, chcinistry, and

uieteorology.

2. Natural history, including- botany, zoology, geology, etc.

y. Agri(Uiltun\

4. Application of science to arts.

II. MORAL AND POLITICAL CLASS.

i). Ethnology, including particular history, coniparatiNc philology, antiq-

uities, etc.

ij. Statistics and ])olitical econonij'.

7. .Mental and moral philosophy.

«. A survey of the political events ..f the world: penal reform, etc.

111. LITERATURE AND THE FINE ARTS.

;t. Modern literature.

10. The tine arts, and their application to the useful arts.

11. Hil)liograj)hy.

12. (Jbituary notices of distinguished individuals.

II. To un-irsi; Knowledgk.— It is pro]30sed to pidjlish occasionally separate

treatises on subjects ofgeneral interest.

1

.

These treatises may occasionally consist of valuable memoii's translated

from foreign languages, or of articles j)repared under the direction of the

Institution, or ])rocnred l)y offering premiums for the best exposition of a

given subject.

2. The treatises to be sulimitted to a conimi.ssion of competent judges previous

to tln-ir [)ublication.
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DETAILS OF THE SECOND PART OF THE PLAN OF ORGANIZATION.

This part coiiteinplates the tonuatiou of a li]»raiA', a iiiuscuiii, and a oallery

of art.

1. To caiTV out tlie phiii Vn-forc described a lil)i'ar\' will be recjuired eousist-

iiig'. tirst, of a conndete collection of tlie ti'aiisactioiis and jtroceedings of all the

learned societies ot the world; second, of the more important cin-rent ])eriodical

publications and other works necessai'^' in pi^eparinj^- the periodical reports.

"2. The Institution should make S})ecial collections particularly of objects to

illustrate and verify its own publications; also a collection of instruments of

research in all branches of experimental science.

8. With reference to tin* collection of l)ooks other than those mentioned

above, catalogues of all tlie different libraries in the United >States should Ije

procured, in order that tlu; valuable books first pui'chased may be such as are

not to be found elsewhere in tlu; United States.

4. Also catalog'ues of memoirs and of Ixioks in foreign libraries and other

materials should be collected, for rendering the Institution a center of Ijiblio-

graphical knowdedge, whence the student mav be directed to ;niv Avork which

he may require.

f). It is believed that the collections in natural history Avill inci'ease ])v

donation as rapidU' as the income of the Institution can make pro\ision for

their reception, and therefore it will seldom be net'essar>' to pnrcliasc^ an\' ai'ticle

of this kind.

G. Atteni])ts sliould Ix- made to ]irocure for the gallery' of art casts ot the

most celebrated articles of ancient and modern sculpture.

7. The arts may be encouraged 1)\' providing a room, free of expense, for

the exhibition of the objects of the Art Union and other similar societies.

5. A small appropriation shouhl annually l)e made foi- models of antiquities,

sucli as those of the remains of ancient temples, etc.

9. The Secretary and his assi.stants, during tlie session of Congress, will be

required to illustrate new discoveries in science and to exhiltit new objects of

art. Distinguished individuals should also Ix- invite(l to give lectures on subjects

of general interest.

In accordance with the rules adopted in tiie jirogrannne of organization,

the memoir in this vidume has l)een favorably reported on b\' a conmnssion

appointed for its examination. It is, however, impossIl)le, in most cases, to verif\'

tlie statements of an author, and therefore neither the commission nor the

Institution can be responsible for more than the general character of a memoir.
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ADVERTISEMENT

The following memoir, by Doctors (i. l>rowii rToodo niul T;n-loton IT. Bean,

having been published at tlic joint expense of" tlie Sniitlisonian fund and of the

printing ;i,ppropriation of the United States National ^fuseuni, two scparati-

editions an^ issueil, one forming a portion of tlie scries of Smithsonian Contri-

l)utions to Knowledge, and IIk; other apj)earing as a special bulletin of the

United States National Museum.

Tn accordance with the rule adopted In' tlie Smithsonian Institution, the

work has been submitted for examination to a. commission consisting of Doctors

Theodc>re Gill, David S. Jordan, and Edward D. Cope, and having been recom-

mended for publication 1)\' these gentlemen, it is herewith presented as a work

of original research, illustrating more particularly the deep-sea and jielagic

fishes of the world.

S. P. Langley,

Secirfarf/.

Smithsonian Institution,

Wasliinijtuii, Jiil/i, JS95.





OCEANIC ICHTHYOLOGY

INTRODUCTION.

OiTR purpose has been to present in Oceanic Ichthyology a discussion of all forms

of fishes found in the seas of the world, both pelagic species and those occurriiin' at depths

greater than 500 feet, especial prominence being given to those species which are found in

the Atlantic Ocean, most of which we have had opportunity to study. All oceanic fishes

are included, partly because it is not yet possible to distinguish strictly between the two
classes, and partly because the pelagic forms have, in part at least, been mentioned in the

discussions by all previous writers on "deep-sea fishes."

By Oceanic fiahes we mean those deej) sea and i)elagic species which dwell in the open

ocean far from the shore, either at the surface, at the bottom, beyond a depth of 500 feet, or,

if such fishes there be, the intermediate zones.

Oceanic Ichfhyoloyy is that branch of ichthyology which is concerned with their study.

Deep-sea fishes are those which are found at a depth of 1,000 feet or more, without

reference to the question whether or not they also occur in shallower water. The limit of

500 feet is taken for convenience in the study of the origin of local deep-sea faunas. The
limit of 100 fathoms is that ordinarily in use. The Reports of the GhaUeMjcr class as

"deeii-sea deposits" all those below 100 fathoms depth. The zont? between the litteral

zone, and the bathybial zones, 500-1000 feet, is called the "liemibathybial zone"

Pelagic fishes are those which live far from land and at a distance from the bottom,

rarely a])proaching the shore excei)t when driven by wind or current. It is these which

are most closely associated with the "Plankton," and were included in it before the mean-

ing of the term, as proposed by Henseu, was limited by Ha'ckel. S(nue of these, which

occur at considerable depths, we call "bathypelagic."

We cannot claim that in the present memoir we have brought forward any conclusions

which are new to science, though a great number of new facts are recorded. ^Ve hope,

however, that we have succeeded in the attempt to bring the information which we have

ourselves been able to obtain into proper relationship with the mass of similar knowledge!

already recorded, and that our descriptions are so accurate and full that the deterioration

or loss of the material studied, much of which was in very fragmentary and pre('arious ('ou-

dition when it came to us, may not be entirely disastrous. We have tried to assemble all

existing data about oceanic fishes and to arrange them in such a manner that tiicy may be

serviceable to naturalists in other. fields for comparison and studj', as well as to ichthyolo-

gists for ready reference, when at a distance from the rather extensive group of books which

must now be consulted even for the casual identification of a deei)-sea fish. We have also

endeavored to sum up the conclusions reached by previous students before incorporating

our own results with those of our predecessors.*

NoTK.— I Ikivc ill pri'jiuratioii iiiul sIimII scxm piililish ;m I'xteiidiHl study of tlic f;eoi;ra|ilii<al ilLstiilMitiim

of deep-se;i aud pelagic lislies, aud of tho origin of tho several bathybial lisli faunas.

G. liRowy GooDK.



,V INTHODUCTION.

Wlien this volume, was begun, it was not intended to include so large a field within its

scope, Imt unexpected delays iiave hroujilit us to a time when there is an entire discontinu-

ance of deei)-sea work, and when the linal iclithyolot;ic.al results of all past expeditions

have been i)ublished.

In ISSa Prof. Collett, of the [Jniversity of Christiania, published a volume upon the

tishesof the Norwegian North Sea Expedition. In 1887 Dr. rriinther, of the British Museum,

published his great work ou " The Deep-Sea Fishes of the Challenger Expedition ". In 1888

Dr. VaiIlant,of the Museum of Natural History in Paris, re) )orted upon the Deep-Sea Fishes

of the Tniniillciir and Tnllsmdii Expedition, and in the same year Mr. Alexander Agassiz

presented his admirable "Contributions to American Tlialassography", in which, for the

first time, were presented in comi)act form the results of the ichthyological work of the Coast

Survey and the Fish t'ommission.

These four magnilicent works, together with the various short papers since published

by American and Scandinavian naturalists ami by .Mr. S. Alcock upon the deep-sea fishes of

India, relate to a group of animals concerning which, until recently, naturalists knew almost

nothing.

The study of oceanic ichthyology is still in its infancy and yet many very remarkable

results have been obtained. Although not more than (JOOC?) difterent kinds of fishes have

been obtained from the depth of 1,000 feet and more, it would appear that a very good

gi-neral idea of the character of the fauna has already been acquired. This is indicated

by the fact that fishes are constantly being rediscovered in the most remote localities. A
form obtained by Lowe in Madeira in 1876 was rediscovered by us oft" the New England

coast in ISSl, and by (lermaii naturalists in the Japanese Sea in 1879, by the Blake near

Barbadoes in 1880, and a year or two later off the coast of Soudan. Several previously

known only from New Zealand have been obtained by the Fish Commission off" the New
England coast, and some of our own genera and species have lately been discovered in the

Bay of Bengal.

Although the capture of certain individual tbrms in widely remote localities in the

oceanic abyss might be interpreted to mean that the field has been somewhat fully

explored, and that it is now being gone over a second or third time, such an interpretation

would be misleading. Our knowledge of abyssal life is still exceedingly imperfect. New
species and genera are obtained every time the nets are lowered to the bottom in an
untried spot. Very many forms have been taken in oidy one locality, and are represented
in the museums by uuiijue specimens, so that the ichthyologist has not material enough to

enable him to study the structure of the organisms to which he has given a name. Then,
too, the appliances for the capture of the fishes of any region, especially those which are
believed to live susi)ended in the middle strata of mid-ocean, are so imperfect, and the like-

lihood is great that there are many forms so organized that they can not well be taken
by small slow-moving nets, that naturalists will surely fall into error if they suppose
themselves in jjossessiou of anything like an adequate equii)ment for a final study of the
subject.

It seems probable that there are many inhabitants of the depths which are too swift,

too wary and cunning, or too large thus to be taken. It cannot be doubted, for example,
that somewhere in the sea, at an unknown distance below the surface, there are living
certain lish like animals, unknown to science and of great size, which come occasionally to
the surl"ace and give a foundation to such stories as those of the sea serpent.

To appreciate the meager extent of our knowledge of what is going ou in mid ocean it

is only necessary to think of such a fish as Chinsmodon and its history. Vhiasmodon is
one of those grotes(|ne looking pelagic fishes with yawning, flexible jaws and a vastly
distensible stomach, which is able to engorge other fishes equal, or more than equal, in size
to Itself. This i.ractice is naturally atteiuled by disaster, and the (Masmodon, in the event
ot death. IS bn.ught to the surface by the expansion of the gases in its tissues. Sucli
accnlents evnlently happen very often. The chances were few, nevertheless, tliat waifs of
this kmd should fall into the hands of naturalists, and yet within fortv years Vhia.nwdon
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has occurred five times. On the other haiul, Chia.imodoti, although so abnudant, has only

once been taken by the deep sea nets.

Another ocean dweller which the exploring ships have not yet discovered is

Rei/aleeu.s, or the '* Oar- fish," a serpent shaped, rapidly swimming form, nsiially from 18

to 24 feet in length, which occasionally is stranded on the shore in the stormy season.

Within the past one hundred and fifty years individuals have visited the shores of Nor-

way, Finniark, the Faroe Islands, Scotland, Ireland, England, JNFediterranean, France,

Bermuda, the Cape of Good Hope, Hindustan, and Xew Z(>alan(l. (iiinther gives a list

of 44 seen by naturalists, and this is of course but an insignificant part of those which

have actually b'een stranded. Its worldwide distribution and the number of waifs give

evidence that it is abundant in mid-ocean, yet the exploring ships in all the years of their

combined searchiugs have found no vestiges of it, old or young.

Many similar cases might be cited, but our object is simi)ly to call attention to the

great necessity for further exploration of the depths.

The distinctions between the inhabitants of deep water, those of the middle depths,

and those of the surface strata of mid-ocean are not yet absolutely fixed. Such are the

imperfections in the methods of trawling and dredging that the naturalist, when he has

sorted out the tishes from his nets after a haul in mid ocean, is often in doubt as to where

his captures have been made. If he has taken a flounder from a haul of 800 fathouis, or

finds a niacrurid, a brotulid, a stomiatid, a synodontid, or a nemichthyid in a net which

has been below the 2,000-fathom line, he feels reasonably sure that he has brought it up

from the bottom. But who shall say where Arfji/ropclccus, Sfenwptyx, Myctophum. having

allies among the pelagic fishes in the same net, have come from? It may be from the

bottom, or they may have become entangled in the meshes of the trawl when but a few

fathoms from the surface, coming uj) or going down.

The recent investigations of Mr. Agassiz in the Pacific, with the Tanner net, seem to

show pretty conclusively that there are but few living forms below a depth of 1,800 or 2,000

feet and tliat the Myctophidw stay for the most part, if not entirely, between that depth and

the surface. It is possible to draw inferences from the experiments in regard to many forms

which, like the Mi/ctophidw, are known frequently to occur swinuuing at the surface at

night, but there are also doubtful cases, like Bathyophix, Rhodichtliys, Microstoma, and many
others, which need further consideration.

Another great need is for more, and more perfect, material. Fully one-half of the deep-

sea forms are now represented only by single specimens, and many important anatomical

questions can not be solved, because these unicjues may not be sacrificed to dissection. Half

of the families of Malacopterygians mentioned in this report can not be assigneil to their

proper places, because their skeletons have not been fully examined.

Besides this, the imperfection of the existing specimens is a great drawback. The

material is of a kind which it is peculiarly difficult to study. Not only are the forms

strange and difficult to assign to their i)roper taxonomic relationships, but, owing to the

soft, cavernous skeletons, and the flabby muscles, tender skins, deciduous scales, and fragile

appendages which are characteristic of many of them, they are very liable to injury. After

these delicate animals have been drawn up from a depth of 2 or 3 miles in rough nets, they

are, as might be expected, in a very dilapidated condition. It has often been found neces-

sary to examine a score of more of individuals, in order to be able to appreciate characters

which could commonly be made out from a single specimen.

The studies which have led to the writing of this book were begun in the sumnun- of

1877, when the first deep-sea fishes were caught b}^ American nets on the coast of North

America. This took place iu the Gulf of Maine, 44 miles east of Cape Ann, on the 19th of

August, when from the side of the U. S. Fish Conunission steamer Sprcdiccll the trawl net

was cast in 100 fathoms of water. The writers were both standing by the mouth of the net

when, as the seaman lifted the end of the bag, two strange forms fell out on the deck. A
single glance was enough to tell us that they were new to our fauna, and probably unknown

to science. They seemed like visitors from another world, and none of the strange (bruis



VI INTRODUCTION.

which have since passed thronfrli our laboratory have brought lialf as imich interest and

eiitliiisiasin. Mucnirux Jiairdii and Lycodes Vcrrillii were simply new species of well-

known deep-dwelling genera, and have since been found lo be very abundant on the con-

tinental slope, but they were among the fust fruits of that great harvest in the Held of

oceanic ichthyology which we have had the pleasure of helping to garner in the tifteen

years which liave passed since that happy and eventful morning. It seems incredible that

American naturalists should not then have known that a few miles away there was a fauna

as unlike that of our coast as could be found in the Indian Ocean or the seas of China.

It should be remembered that although the Challemjer has been back more than a year

from her long cruise, her treasures were as yet undescribed, and that no 6ne knew what a

marvelous wealth of material she had gathered except the naturalists on board. Even

they can scarcely have expected that year after year the great (puirto volumes of these final

rejiorts would continue to be printed, until to-day there are forty of them—the magnificent

outcome of the most liberally eiiuipped exploring expedition ever sent out by any nation.

Oceanic ichthyology was as yet unborn.

A year later Dr. (liinther began to publish the preliminary descriptions of the Chal-

lenfier fishes in the London Annals and Magazine of Natural History, and a new interest was

added to the study of ichthyology. From that time until now we have never been without

a wealth of attractive oceanic material for study, and the genera and species announced

by us from the western Atlantic have been more in number than those brought back by the

ChdUvnger, yet the discoveries made in those earliest years have always seemed the most

interesting.

It may be asked bow it happened that no deep-sea fishes had been taken by the Coast

Survey vessels which began dredging in 1807, or by those of the Fish Commission which

began in 1871. The answer is a siuiple one. The Fish Commission vessels were small,

and did not venture outside of the hundred fathom line until 1877, and the Coast Survey

in those day> collected with the dredge only. Wheu Mr. Agassiz took charge of the bio-

logical work of the Coast Survey, in 1877, he introduced the trawl net, and began to collect

fishes, but these did not conui into our hands until 1883. The nets were not really per-

fected until 1883, when the Albatross and the Travaillcur began their cruises.

In 1878 the headijuarters of the Fish Commission was at (xloucester, and we began to

receive from the Cape Ann fishermen deep-sea forms taken by tliem on the off-shore banks.

In this way came our Jlalojxirphip-us viola and Lycodes paxillus, brought by Capt. J. W.
Collins, then of the halibut schooner Marion and since well-known by his writings upon
the fisheries; onr Arf/eni I iia syrlensium, (r. & B. (since identified with A, silits of Europe);
Lyrndrs Vdhlii, a (ireenland forui, brought by Capt. Hawkins, of the schooner Gicendolen;
Anarrhiehas latifrons, Alepidosaurus ferox, Alepoeephalm Bairdii, G. & B.; Synaphobranchus
piniiiilHs, Simenrhchfs pamsilicus, Gill; Chinmra plumhea, Gill {=ttffinis,'Roc. &Cap.); Cen-
trosryllliiiii Fahricii and Ccnirosrymnm cwlolepis, EchiosUima barbahim, (Jhauliodus Sloanei,
Beinhardtius hippof/lossoides, Macrunis rupestris, LopholaUlus chamwleonticeps, G. & B.—all

recei\ed in time tf) be catalogued in our Fishes of Essex County, Massachusetts, published
in 187!), together with Phycis Cliesteri, G. & 1'.., and Eiimicrotrcmus sjnnosus, ohUined in the
same year by the Fish Commission vessels.

In 1880 the Fish Commission began its explorations of the Gulf Stream off the south
coast of New England. Dr. IJean was on the Pacific coast and the following were described
by Dr. Goode: Monolcnc scssilicauda, Cilhurichtliys arcti/rons, C. unicornis, Thyris peUucidus,
Mypsicomcfrs gohioidcs, Pcristedium miniatum, Macrurus carminatns, JTalieiitaa saificosa,
lAmanda lieanii, Amitra Hparina, Cottunculus torvus, Setarehcs i)armatus, Chlorophthahnus
fhalyhriiis, Xotarnntlnisphasfianonis, Monolenc, ITypsicometes, ami Amitra being new genera,
and Maiicnlias iinniosropiis. Phitiinax pictiis. and Cottunculus T/(OJHSoni were added to the
fauna.

Apitijon pundiditis and licnlltodtsmus clniifialns were found in the same year.
In 18S1 wc undertook, at the rc(iue.st of Prof. Baird and Mr. Agassiz, to produce a

work upou the lishcs of the Coast Survey and the Fish Commission together, and discon-
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tiuued the publication ofprelimiiiaiy desciiptious, it being our lj()|)e to print a final memoir
upon them without much delay. It was not until 1891, however, that we were able to

complete our studies, the illness and death of Prof. Baird having interrupted the work
and thrown upon each of us new responsibilities which left little time at our command.
We had, however, prepared for Mr. Agassiz preliminary reports ujion the deep sea fishes

of the Blale, taken in l.SSO (published in 18S.>), and upon those taken in ISTSand 1S7!» (pub-

lished iu 1880), and had also furnished the notes upon the fishes for his general work. Three
Cruises of the Blake. Besides the Blale fishes of 1878-7!t-'80, we continued to receive those

fvomthe A Ihotrosn until that vessel passed into the Pacific in 1SS8. Her more recent collec-

tions are being worked up by Prof. C. 11. Gilbert and by Dr. Bean, who is studying those

of the Alaskan seas, and by Mr. Garman, who is reporting upon thoseobtained off tlie west

coast of Central America, i>artly made under the direction of Mr. Agassi/, in 181I1.

The work, as it now appears, is in many respects very unsatisfactory to its authors. It

has been written at odd hours snatched from administrative duties, too often in the very

midst of them—always under the pressure of haste, and always with the feeling of impa-

tience that more exhaustive studies could not be made. Later, serious illness delayed its

jiriuting.

As first planned it was to include only the oceanic fishes of the east coast ot Xorth

America, but it gradually expanded to embrace all those species of the Atlantic Basin and

all the oceanic genera of the world.

It was first ready for the press in 1885, then revised and rewritten in 1888, then again

in 1891, and again iu 180-1 as it was going through the press.

The appearance of (iiinther's final reports upon the VlKdloif/er fishes, 1887, of Vaillant's

upon those of the TrwvaiUeur in 1888, of Alcock's Investhintor i)ai)ers in is,s<i-18",)2, of Col-

left's Eirondellf notes in 1889, have each, in their turn, caused much re\ ision and rewrit-

ing, and the appearance of Liitken's Spolia Atlantica, Part ii, printed iu 1891.', has made it

necessary to reset a number of pages.

In its present form it stands as a compeuilium and summary of existing knowledge in

regard to Oceanic Ichthyology. No one knows when there will be opportunity for its

further study. There are no expeditions and there seems to be no prospect for new ones.

Even the Albatross, built by the United States expressly for this service, is diverted to

police duty about the Seal Islands.

Public interest is sated by the crude preliminary results already obtained. The scien-

tific world knows that the knowledge of to-day, in all branches of thalas.sographic work, is

incomplete and riulimentary in the extreme, and that, with the experience now acquired,

the results of future exploration will be immensely greater. We can only hope for a

renaissance in this field.

In making acknowledgments to those who have aided in this work, we think first of

our dear friend, the late I'rof. Baird, of the pains with which he jirovided every facility,

and of the interest with which, twice a day, when studies were in progress, he came to the

laboratory to talk over the discoveiies and discuss them. To his successor as Commissioner

of Fisheries, Col. ^IcDonald, we owe the granting of every request we have made, and our

requests have been many. To Mr. Alexander Agas.siz we are likewise indebted for cour-

tesies many and great, not the least of which is the patience with which he has waited

ten years for a report which was promised in three. To Prof Theodore (iill we ofi'er our

thanks for counsel and inforuiation, lavishly and ungrudgingly bestowed, out of the fullness

of his ichthyological wisdom. To Commander Z. L. Tanner, U. S. N., iu comnnuid of tlie

Albatross, and Mr. J. E. Benedict, naturalist of the ship, much is due for the manner in

which the collections were gathered and preserved. To Dr. Giinther we owe inspiration

and kindly advice; to Dr. Sauvage, of the Museum of Natural History in Paris, to Dr.

Liitken, to Prof. Collett and to Dr. Alcock, to Dr. Hilgendorf, President Jordan, and

Mr. Garman, frequent letters and the use of s])ecimens; to Prof. Giglioli, the use of his

matchless collection of Italian vertebrates, among which were tlu' fishes collected by
the steamer Washiiujfoii in the Mediterranean. Capt. H. T. Brian, of the Government
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rrintiiig: OHico. bas also aided materially in the work by liis advi(!e. Mr. Barton A. Keaii

lias aided in the handling of the eollectious and illustrations and measurement of speci-

mens, and Mr. J. L. Willigo has rendered useful service in the preparation of the tables of

locality and distribution and in proof reading.

Only twenty years ago the lish fauna of the deej) sea was represented in collections by

forty or fifty specimens, representing not more than twenty species at the most—acci-

dental waifs jticked up at the surface or cast ashore by the waves—"like the few stray

bodies of strange red men which tra<lition reports to have been washed on the shores of

the Old World before the discovery of the New, and which served to indicate the existence

of unexplored realms inhabited by unknown races, but not to supply information about their

character, habits, and history.'"

If the coming twenty years shall produce one-tenth so much in the way of discovery in

the life of the d('0|> sciis, it will lie more than it now seems reasonable to expect.

(i. Brown (Joodk.

Tarleton II. Bean.
Smithsonian Institution,

Wellington City, April 1, 1895.

' Edward Forbes.
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LIST OF THE NEW GENERA AND SPECIES OF DEEP-SEA FISHES, DESCRIBED HY

THE AUTHORS, WITH ETYMOLOGIES.

NEW GENEKA.

Abyssicola Dwelling in tlm abysses of tbo sea (a/lvmioi, a licitloiiilrss ])it, and

AcKirrus Witliout oars ; iu alhision to the absenre of ventral tins (<(, iirivative, and
xporo?, an oar or i)a(Ulle).

JiTiiorRoUA With a flashing light ahead (diOoor, flashing, and Tc/jc.ipa, the jirow of a
vessel).

AldkoVANDIA In honor of Aldrovandi, the Italian iihthyologist of the sixteenth

century.

Amitra Without a belly-plate («, privative, and iiirfm, a plate worn below the
cuirass by (ireek warriors); in alhision to the absence of the ventral

disk.

Barathrodkmus A dweller in the depths (fidpaOpoi^ and Si/fioi).

Bakathronis An 0«os-like ttsh from the dejiths {fiapafjpov and oi'os).

Bathylaco A warrior of the ocean depths {/JaOvi and Anwcji')-

Benthocometes A dweller in the depths {fUi'Ooi, the depths, ami «0/(/?)r?;?).

BEXTiiODESMt s A deep-sea ribbon {/ierOoi and SfSuoS).

Benthosaueus A lizard-like fish from the depths of the sea {(iivOoi and davpoi).

BenthOSE.ma A deep-sea constellation (/if'rOo? and dijpa
} ; iu allusion to the number

and brilliancy of its luminous spots.

BoNAPARTi.i Iu honor of Lucien Bonaparte, I'rince of Cauino, the illustrious Italian

ichthyologist.

Botitrocara With cavities in the head (fioOpo?, a pit, and udpa, Iiead ).

CAt'LoruRYNE A /'/o'^He-like fish with the cephalic tentacle supported on a stem-like

base {HauXoi, a stem, and q>pvv7;, a toad).

Celema A fanciful name, from urjXrjua, a charm.

C'etomimcs " Very like a whale" (KfjTo<; and uh'oi).

Chalinitra With a tail like a strap (jaA/i'o; and ovpd),

Coi-lettia In honor of Dr. Robert CoUett, the Norwegian ichthyologist.

CoxiicAUA With a conical hea<l (xmvo?, a cone, and xdpa, head).

Cyclothone With rounded opercular flaps {kvhXoS, round, and oOoi'r;, a veil).

Da!5Y'C0Ttus A thick-tailed Coitus (SLX(iui and HorruS).

Delothyrls Transparent as a window (di'/Xo?, clear; (Jvpii, a window).

Dicrolene With forked pectoral (ins {Sinpoi, cleft; ibXein/, an arm).

DiCROJiiTA Having the ventrals represented by a pair of thread-like rays (Hoipoi,

double, aud//(rof, a thread).

P^LEt'TRON'A Full of light (t'fXcHTpoy).

GiGLioi.iA In honor of Comniendatore Eurico Hillyer ( Jiglioli, the Italian ichthyolo-

gist, director of the Royal Museum of Natural History iu Floreuce.

Grammatostomias A Slomhu, ornamented with stripe.s (ypdnna, a line, and Stomias).

H.\LiEUTELLA A Smaller naUeuta-a.

Harriotta In honor of Thomas Harriott, the tirst English man of science who

made explorations in America.

Heliooi.envs With strong pectoral tins ())XiHo<;, strong, and biXevi/, an arm).

HiLGKNDORFiA In honor of Dr. Franz Hilgendorf, the German ichthyologist.

Hypoci.ydonia From far licueath the waves (iVi) and mXvSoov).

Hypsicomete-s A dweller in deep water {viph i" fle^P water, and noD/ii/zt/i, a dweller).

Investigator To perpetuate the name of II. M. S. Iiivestir/ator, engaged in deep-sea

exploration in the Indian Ocean.

La.mpadena Having a lamp-like organ on its tail i^Xa/iadi and dSi/f, a gland).

XXXI



XXXII LIST OF THE NEW GENEKA AND SPECIES OV DEEP-SEA I'ISHES.

l.lPiKiKNYS Without an under Jaw (Afi'ff&J, to lack, and yerv?, tlio uuderjaw).

L()i'lll<)l>KS Allied to Lophius.

Loi'iioi.ATii.rs A crested Laliliis (AoipoS and Latiliia).

EviODoNUs A genus rescmbliujc Lycodvu. (Tho termiuation onus is without Bif,'nili-

caneo.)

JlAl.ACOi'DlTl's A soft-liodiod Coitus (/KxXnxtk and motto?).

Manducus A voiaeious feeder {ManduruH, a j^rolesciue, marked figure representing

a person chewing, used in the I\ouian theater iu classical days).

j[i,;i5iA In honor of Prof. Karl Miibius, director of the Berlin Zoological

Museum.

Mo.Noi.KNE With a single pectoral fin (fiovoS, single; ajXertj, au arm.)

MoxoMiTRA Without a ventral disk {fiovc:, deprived of, fi itpa, a shield for the

belly).

MOSELEVA Iu honor of Henry Nottidge Moscley, F. R. S., one of the naturalists of

the ChaUenijer.

NK.oBYTiirrKS A newly discovered genus allied to Btjlhileh (vaoi and fJvOi'n/S).

NoioSKMA With a banner-like dorsal liu (vajTur, the back, aud 6)J)ia, a banner).

I'E.NOi'U.s With thread-like ventral fins {nip-i;, a thread, and 7ioi<, a foot).

PoKOGAUUS A r;(irf«s-like fish, with openings in its skin {nopoi and Gadus).

PouOMiTRA With openings in its shields (xopo; and /lirpa) ; iu allusion to the central

depression iu each round, concentrically-grooved scale.

RONDELETIA In houor of Guillaume Roudelet, the French, ichthyologist of the si.K-

teenth century.

Stkixdachneuia In honor of Dr. Franz Steindachuer, the Austrian ichthyologist.

Tai.i.smania For the French sb'amer Ta/t«m«», engaged iu deep-sea exploration in

the northeast Atlantic.

Yauuella In houor of William Yarrcll, the Uritish ichthyologist.

NEW SPECIES.

.EQUATORIS (Talismania) Taken under the equator.

Aga.ssizii (AI<'|)ocephalus) In honor of Alexander Agassi?,, director of the Museum of Compar.ative

(Bathysaurus.

)

Zoology aud of several deep-sea exploring expeditions—the leading

(Dicromita.) spirit in America u thalassographic research.

(ScoriJa'ua.)

ALASCANUS (Sebastolobus) Found iu Alaska by Dr. Bean.

ALATUS (Lampauyctus) Having long, wing-like fins.

(Prionotus.)

AlcOCKI Argyropelerus In honor of Capt. Surg. A. Alcock, director of the Indian Museum, Cal-

(Diplacauthoi>onia.) cutta, and of his discoveries iu the deep-sea ichthyology of the Indian

Oceau.

ANTILLARUM (Talisuiauia) Taken among the Antilles.

AQUILONARIS (Anthias) Northern (a(/Mi7o, the north wind).

ARCTIFRONS (Citharichthys) With a narrow forehead (arceo and /rons).

ARGENTF.A (Bathyclui)ea) Glittering like silver.

( .Steindach aeria.

)

ARCTATUS (Bathygadus) With a curved or arched ])rofile {arcun, a bow).

ATi.ANTicu.s (Benthodesmus) An Atlantic form.

(Brcgmaceros.)

ATRIMANA (Monolcue) Black-handed (aUr and man us); iu allusion to the dark tip of the single

pectoral.

Bairdii (Macrnrus) In honor of Prof. Spencer Fulbrton Baird, secretary of the Smithsonian

Institution, founder of the United States Fish Commission.

HARUATULA (La'Uionenia) With a little board.

Beanii (Limanda) Named by Mr. Goode in Imnor of his colleague. Dr. Bean.

(Prionotus.)

BELLA (Hypoclydonia) Beautiful

Benedicti (Bathylagus) In honor of .James E. Benedict, naturalist of the .1 lliatromi.

Bicoi.OR (Barathriinus) Of two colors.

(Rondeletia.)

Bl-ACKFORDI (Yarrella) In honor of Eugene (i. Blackfonl, of Ni^w York, lisli iiilturist and angler,

president of the New York State Fish (;oimiussiou.

liRF.viBARnis (Chalinura) Short-bearded.

brevipes (Lycodes) With short ventral tins.

BRi'NNEA (Maynea) Brownish, tawuy.
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CAPiTo (roromitra) Large-headed.
CAitAPiNls (Corypha^noides) Resembling in form the genus Carapus.
c.UiiBB.EUS (Cadorhynchus) From the Caribbean Sea.

CASTANEUS (Notoscopelus) Chestuut-hued.

CATENA (Bassozetus) Having a chaiu-like row of pores ah)ng the lateral lino (caleii<i,a chain)-
CA\'ERNO.sus (Hymenocephalus) With depressions in the sknll.

CEKViNUM (Leptophidium) Spotted like a fawn.

ciiALYBEius (Chlorophthalmus) Of a steul-like luster (XaXv/jeioi).

CUA.MELEONTICEPS (Lopholatilus) ..Having a head with a muchal appendage suggesting that of the African
rhameleon, (C'hamcieo),

CiiESTERi (Phycis) In honor of Capt. Hubbard C. Chester, of the United States Fish Com-
mission, sailing master of the Arctic exploring steamer Polaris, and
later engaged in deep-.sea work.

ciRRATi's (Phycis) Bearded (cirra).

CoPEi (Paraliparis) lu honor of Prof. Edward Drinker Cope, of the University of Penn-
sylvania, a leader in American vertebrate zoology.

CRUENTiFER (Pisoodonophis) Sanguinary, cruel; in allusion to its habit of boring into the Uesh of
living fishes.

DENTATUS (Grammatostomias) With conspicuous teeth.

DILECTA (Notosema) Admired, beloved (diliyo); in allusion to the beauty of the species.

DiNoCEROs (Citharichthys) With a strong spine or " horn'" upon the forehead (Seivoi and Mepooioy
HS/JOOi).

DiOMEDiAXA (Aphoristia) To perpetuate in ichthyological literature tlie name of the deep-sea

DioMEDiANUS (Hoplunnis). exploring steamer J (fcoiross. See Pardionis.

Earllii (Phycis) In honor of R. Edward Earll, of the United States Fish Commission
and National Museum, by whom the species was discovered.

EFFULGENS (.lEthoprorn) Gleaming, phosphorescent.

EGRKTTA (Prionotus) In allusion to the elongate dorsal ray, resembling the plume of an
Eyretta.

EURY0P8 (Bathylagus) Large-eyed (£u/3L'5 and gj^).

(Icelus.)

FAVOSUS (Bathygadus) Cavernous ((romfavus, a honeycomb); in allusion to the cavities in the

skull,

FiMisRiATA (Cyclopsetta) With fringed tins (Jimbrke, fringe).

FLAVA (Congermura>na) Tawny-hued.

FULVUS (Physiculus) Tawny.
GEMMiFER (Lauipanyctus) Covered with gem-like studs.

(Astronestlies.)

GiLLii (Bassogigas) In honor of Dr. Theodore Gill, the Nestor of American Ichthyology,

(Cetomimus.) 1895.

(Labichthys.)

(Lipogenys.)

(Neobythites.)

(Stephanoberyx.)

oonioiDES (Hypsicometes) Resembling a r^o'uHS.

GRACILE (Aldrovandia) Slender and graceful in form.

(Myctophum.)

( Peristedion.)

(Photouectes.)

GR.viLATOR (Benthosaurus) Having extremities like stilts.

HiMAXToPHORU.s (Callionymus) Having a thong-like extension of the middle ray of the tail fin (ina?

and qie/JEir).

HOLOLEPis (Cyttus) Completely covered with scales (oA&j; and XEitii), in di.stiuction from

certain species in the same genus which are partly naked.

INTROJJIGRA (Dicrolene) Black within; in allusion to the dark ]ieritoneum.

JoRDANi (Caulophryne) In houor of David Starr Jordan, jiresident of Leland Stanford Junior

University, one of the most learned and productive of ichthyologists.

LACERTA (Lampanyctus) With a lizard-like head.

LAPPA (Halieutella) A spiny species {lappa, a burr).

I.IPARIXA f Amitra) Resembling the genus Liparis.

LOXGispixis (Pontinus) With very long spines in the first dorsal fin.

LUCIDA (.Ethoprora) Shining, bright, full of light.

MacDonaldi (Conoeara) In honor of Col. Marshall McDonald, United States Commissioner of

(Nannobrachium.) Fisheries since 1888.

(Penopus.)
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MaCOUNI (Chauliodus) Named by Dr. Bean in lienor of rr..f. John C. Maooun, of tli.; (ieologieal

Survey of Cauada.

MACROLEPIS )Pontmus) Covered with large scales {MaHp6i and XtTtH).

MAiKOPs (Batl.ygadus) Large-eyed.

MAUKUKNSis (Helicokuiis) Madeiran.

MANATiNis (liarathrodonms) With a head shaped like that of a sea cow (Mauatus).

Makcaiuia (Efhiostoma) In eomplimeut to Miss Margaret .

MAluiAumi-KHUS (Notoscopelus) .. .Ornamented with iiearl-liko studs.

mahgixata (Aphoristia) With a marginal line at base of vortical fins.

iiAKGiXATUS (Neobythites) With dark margins to the vertical lius.

JIAUMOIIATUM (Leptophidium) Marbled.

MEi-ANimuM (LaMnonema) With a black tail (//fAa? and ovpa).

Mil.ES (Porogadus) Warlike (miles, a soldier).

MlLlTARis (Prionotus) Soldier-like; in allusion to the plume-like rays in the dorsal liu.

MlNiATUM (Peristedion) Cinnabar-red (miniiim, cinnabar).

MiKAiiiLls (Lvcodouus) Remarkable; in allusion to peculiar structure of dorsal and anal iius.

MOLUS (Aphyonus) Soft, flabby, gelatinous.

(Bothrocara.)

MOSELEYI (Gi"liolia) In honor of the late Henry Nottidge Moseley, F. R. S., Lin.acre professor

in the University of Oxford, and one of the naturalists of the Chal-

lenger Expedition.

NEBULOSA (Aphoristia) With cloudy colorations.

OCCA (CcelorhynchuB) Rough-scaled (occa, a harrow).

occiDENTALis (Chalinura) From the Western Atlantic.

(Epigonus.)

(Malacocephalus.)

OPALlNUM (Myctophum) Decorated with opal-like studs (opaliis, an opal).

r^ETULtis (Citharichthys) Slightly cross-eyed.

PALLIDA (Aldrovandia) Pale ; colorless.

Pandionis (Glossamia) To preserve in ichthyologic.al literature the memory of the deep-sea work

of the United States Fish Commission steamer Fish Hawlc. {raiidivn,

the generic name of the American fishhawk.)

PARADOXUS (Psychrolutes) Astonishing, and hard to identify relationship.

PARMATUS (Setarches) With scales like round shields {TtdpfiT)).

PARVipiNNis (Dicrotus) With feelde fins.

PAXiLLOiDES (Lycenchelys) A little peg or spike (paxillns); in allusion to the spindle-like body.

PAXILLUS (Lycenchelys) Spindle-shaped.

PECTORALIS (Nematonus) Having conspicuous pectoral iins.

PEDALlOTA (Bonapartia) Having a rudder-like fin (TtrjSaXiaoTO'i).

PHASGANORUS (Notacanthus) Scabbard-shaped {qid6yavov, a scabbard).

PIGRA (Aphoristia) Sluggish and slow {ingw).

PLATYCEPHALUM (Peristedion) Flat-headed.

PROCERA ( Veuefica) Elongate.

PKOFUNDORUM (Scylliorhiuus) Out of the depths.

PU8ILLA (Aphoristia) Small, insignificant.

(Maynea.)

QUERCINUS (Notoscopelus) In color like a dry oak loaf.

Raleighana (Harriotta) In honor of Sir Walter Raleigh, explorer and man of science.

UANULA (Careproctus) Like a tadpole in looks (raiiula, a little frog).

Rathbdni (Pontinus) In honor of Dr. Richard Rathbuu, naturalist, long chief of the division

of scientific inquiry in the United States Fish Commission.
REMlGER (Myctophum) Having long, oar-liko pectoral fins {rcmus and gero).

RIMOSUS (Etropus) Rough-looking, full of cracks and fissures (rima).

Rom'STUs(Benthocometes) Heavy-bodied, robust.

SCUTlOEU(Icelu8) With scales like shields.

8BNTICOSA ( Halieutica) Prickly.

SERiiULA (Chalinura) With a saw-edged fin spine (scrrula, a little saw).
SESSilicauda (Monolone) Having no caudal peduncle (scssilis, sessile, and cauda).

SETiGER (Dasycottus) With a bristlo-like fin ray.

SI.MULA (Chalinura) Pug-nosed {simuhis).

SPECULIGERA (Lampadeua) Covered with glistening mirrors (upcruliim and gcro).

Storeri (Cetomimus) In honor of the late Dr. David Humphreys Storer, of Boston, a pioneer
in American ichthyology.

STRIATA (Argentina) Alluding to the furrow-like stripe along the lateral line.

SULCATUS (Corypha^noides) Furrowed {sulca).
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Tonvus (CottuDculiis) Gloomy and savage in asjiect.

TRUCULENTCs (Cblorophtlialmus) ..Savage-looking.

UNiCOKNis (Citharichthys) With one born njiou the forehead.

VENTRALIS (Trichopsetta) With touspiciioiis ventral line.

Veruillii (Lycenchelys) In honor of Prof. Addison E. Vernll, of Yale University, a leader and
pioneer in American deep-sea research.

v:i)LA (Antimora) Violet-hued.

vioLACEUS (Thyrsitops) Of a violet color.

WlLLOUGUBYi (Acrotus) For Mr. Charles Willoughby, of Damon. Washington, who collected the

type specimen.

ZBiiKA (Psychrohites) Striped like a zebra.

zo.vRCHUs (Lyoodes) Resembling the genus Zoarces.

ZO'UKUS (Malacottus) With a baud of color ou the tail (!,c>jy>/ and ovpd).
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LIST OF PLATES AND FIGURES.
Note—The ai-tual size nf Ihu spocimona IVom wliicli the ligiircs are drawn may, iu iiiosl inatanccs, lie ilof prniiiied by (liu

use of the inch mark lieneath the engraving, wliioh in the iihiitographic reductiiin iif the drawing i.s rcdiu-ed in Ihe same
I)roportion as the drawing itself. AVhcro this is net jiresenl. (lie scale of reduction is apiiroxiniately indicated in tliis list

of plates, except in the case of outlines copied from puldished lignrcs and of largo species of very variable length, sueli as
the sharks and rays. Where no reference to length appears either ui>on the plate or in the list of Ugures, it may be
assumed that the figure is of natural size, or nearly so.

PLATE I.

Test page.

1. Myxiiie glutiuosa, LimiMns 2

UniwiiiK by H. L. Todd, Iroui No. L'34(;i;, U. S. N. M. (Ulouccstor Douatiou No. 287), N. hit. IS^

33', \V. lou. 52J 10', 300 fethoma.

2. Myxiue aiistralis, .Teuyu.s 3

Drawing- liy A. II. Tialdwiii. from a sjiecimeu foDccted by the Hte'Macr Albatrusn at Station 2770,

in S. Lit. 18 37' 00", W. Ion. G5'-' 4fi' 00", at a. depth of 58 fathoms.

3. Petromyzoii maiiuus, Litin;fus 4

Drawing by H. L. Todd, from No. 10(354, U. S. N. M., collected at Wood's lloll, Mass.. by Viual

N. Edwards.

PLATE II.

4. Scymuorhinus lichia, (Bounaterrc), Bonaparte 7

Drawing from Bonaparte, Fanna Italica, I'l. 142.

5. Etmopterus pusillus, (Lowe), Giinther 10

Drawing by H. L. Todd, from a .specimen collected by the steamer Ulakc at Station cviii, off

8t. Kitt'.s, West Indies, in 208 fathoms. (About three-fourths natural .size.)

11. Scylliorhinus retifer, (Garmau), Jordan 10

Drawing by II. L. Todd, from a specimen collected by the steamer Blake at Station cvii, ott

Barbados. (Slightly reduced.)

7. Ceutroscyllium Fabricii, (Reinhardt), Miiller and Henle 11

Drawiiis by A. 11. I'.aldwiu, from No. 22879, U. S. N. M., collected by Oeorge W. Scott, in N.lat.

44- 23 , \V. lou. 53- 25', at a depth of 200 fathoms.

PLATE III.

8. Somiiiosus mlcrocephalus, (Schneider), Goode and Beau 7

Outline from Day, Fishes of Great Britain and Ireland, PI. ci-.Mi, Fig. 1.

n. Echiuorhinus spinosus, (Gmeliu), Blainville 8

Outline from Day, Fishes of Great Britain and Ireland, Vol. il, PI. ri..\n. Fig. 2.

10. Pristiiirus melastomus, (Ratinesque), Bonaparte -(^

Drawing from Annales du Mus(^e d'Hist. Nat. Paris, Vol. .wnr, PI. vi.

11. Ceutrophorus granulosus, Miiller and Henle 12

Outline from Miiller and Henle, Elasmobranchs, PI. 33.

1*
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PLATE IV.
li'xt iiagc.

12. Scymnodoii ringens, liocage and Capello 11

lirawiii'j Iriim l?(»ai.;o aii<I Capello, Peix. Plagiost.. Vol. I, PI. 1, Fig. I.

Ki. Centroscymuus coelolepis, Bocago aud Capello H
Drawing by H. L. Toiia, from No. 26219, U. S. N. M., collected by the steamer Fish Hani; at

Station 893, off Marthas Vineyard, N. lat. 39° 52' 20", W. Ion. 70^ 58' 00", iu 372 fathoms.

(About two-thirds natural size.)

14. 15. ScyUlorhinus retlfer, (GarmaiO, .Jordan 16

Drawings by II. L. Todd, from No. 26745, U. S. N. M., collected by the steamer Fish Hairk at

Station 8;t6, in N. lat. 37^ 26 . W. Ion. 74^ 19', at a depth of 56 fathoms.

PLATE V.

Iti. Scylliorhiuus profundonini, (Joode aud Beau 17

I'rawing by M. M. i^mitli. from No. 35646, U. S. N. M., collected by the steamer Albatross at

Stati(m 2234, in N. lat. 39'^ 09', W. lou. 72° 03' 15", at a depth of 810 fathoms.

17. Spinas uiger, Bonaparte 10

Drawing from Bonaparte, Fauna Italica.

!.'<. Pseudotriacis microdon, Capello 18

Drawiug by H. L. Todd, from No. 32516, U. S. N. M., from Amagansett, N. Y., collected by

.1. I>. lOdwards, keeper of Suffolk Life-Saving Station. (About one-seventeeuth natural size.)

19. Cetorhiuus maximus, Grunner 21

Drawing from Annales du Mus^e d'Hist. Nat. Paris, Vol. xvill, PI. vi; reengraved from Fish.

Ind., PI. 249, upper figure.

PLATE VI.

20. Pristiurus atlcinticus, Vaillant 21

Outline from A'aillant, Explorations Scientififiues du Travailleur et Talisman, PI. i. Fig. 1.

21. Oxynotus ceiitriua, (Liuu.ius), Kafinesi|ue 15

Drawing from Honaparte, Fauna Italica, PI. 141.

22. Chlamydoselachus auguiueus, Carman 22

Outline from Day, Fishes of Great Britain and Ireland, PI. ci.xxiv.

PLATE VII.

23. Raia Ackleyi, Oarman 25

Drawing by ,T. C. Van Hook, from No. 43726, U. S. N. M., collected by the steamer Blalce on

Yucatan Banks, Gulf of Mexico.

24

.

Raia Ackleyi ornata, Garman 26

Drawing by J. C. Van Hook, from No. 43727, U. S. N. M., from the Museum of Comparative

Zoology, collected at a depth of 138-142 fathoms. (Slightly enlarged.)

PLATE VIII.

25. Raia circularis, Couch : 27

Outline from Day, Fishes of Great Britain aud Ireland, PI. CLXxiv.

26. Raia plutouia, Garman 27

Outline by J. C. Van Hook, from a specimen collected by the steamer Blake, iu about N. lat.

32=", W. Ion. 78", at a depth of 229-334 fathoms.

PLATE IX.

27. Raia radiata, Donovan 25

Drawing by H. L. Todd, from No. 23514, U. S. N. M., collected by the U. 8. Fish Commission

off Proviucetown, Mass. (About four-sevenths natural size.)

28. Raia hyperborea, Collett 28

Outline from Collett, Fishes Norwegian North Atlantic Expedition'. PI. ix.

29. Raia laevis, Mitchill 28

Drawing by H. L. Todd, from No. 21577, U. S. N. M., collected by the steamer Fish Haiek at

Station 771, in Narraganselt Bay, at a depth of 8i^ fathoms.

30. Raia granulata, Gill 29

Drawing by H. L. Todd, from the typo specimen, collected by Capt. .loseph W. Collin.*, of the

Gloucester fishing Ueet, on Le Have Bank. (About one-fourteenth natural size.)
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PLATE X.

IVstpajjc.

:!1. Chimsera moustrosa, Liniiieus ;!1

Outliue from Bunapaite, Fauna, Italica, PI. 130.

3-'. Chimcera affiiiis, Capello 31

Drawing by H. L. Todd, from a specimen collected on the southeastern portion of Lc llavo

Bank, in N. lat. 42° 40', \V. Ion. 63° 23'. (About one-seventh natural size.)

33-35. Chiinaera affiiiis, Capello 31

Drawings by S. F. Denton, from a specimen collected by the schooner Cfiiteniiial, Capt. H. i'.

Murphy, off Banquereux, in N. lat. 43- 46', W. Ion. 59 ' 1!)'. (Xatural si/e.)

36. Callorhynchus antarcticus, (Linniexxs) 32

Outliue from Zoiilogj' of Beechey's Voyage, PI. xxin.

I'LATE XI.

37, 38. Harriotta Raleighana, Goode and Beau ;>3

Drawings by M. M. Smith, from No. 35631, U. S. N. M., collected by the steamer Albalruns at

Station 2235, in N. lat. 39° 12' 00", W. Ion. 72° 03' 30", at a depth of 707 fathoms.

39, 10. Hairiotta Raleighana, Goode and Bean 33

Drawings by S. F. Denton, from Xo. 35520, U. S. N. M., collected by the steamer Jlbali-uss, at

Station 2210, in N. lat. 39° 37' 45", W. Ion. 71° 18' 45", at a depth of 991 fathoms. (About

one and three-fourths natural size.)

PLATE XIL

41. Alepocephalus rostratus, Risso 36

Outliue from Cuvier and Valeacieuues, Histoire Naturelle des Poissons de la Frant:e, PI. 566.

42. Alepocephalus niger, Giinther 38

Outline from Giinther, Challenger Report, Vol. xxii, PI. lvi.

43. Conocara macroptera, ( Vaillaut), Goode and Bean 39

Outline from Vaillaut, Expeditions Scicntiiiques du TravaiUeur et du Talisman, PI. xi. Fig. 2.

41. Bathytroctes macrolepis, Giinther 41

Outline from Giinther, Challenger Report, Vol. xxii, PI. LVii, Fig. A.

PLATE XIII.

45. Alepocephalus Agassizii, Goode and Bean 37

Drawiug by H. L. Todd, from No. 33056, U. S. N. M., collected by the steamer Alhatruss at Sta-

tion 2030, in N. lat. 39° 29' 45", W. Ion. 71° 43', at a depth of 588 fathoms.

46. Alepocephalus productus, Gill 37

Drawing by H. L. Todd, from type No. 33341, U. S. N. M., collected by the steamer Albatross

at Station 2035, in N. lat. 39° 26' 16", W. Ion. 70° 02' 37", at a depth of 1,362 fathoms.

47. Alepocephalus Bairdii, Goode and Bean 38

Drawing by H. L. Todd, from type No. 22468, U. S. N. M. (Gloucester Donation No. 305), col-

lected by Christian Johnson, of the schooner William Thompson, ou the Grand Banks, iu 200

fathoms. (About one-fourth natural size.)

48. Conocara McDoualdi, Goode and Beau 39

Drawiug by S. F. Denton, from a specimen collecteil by the steamer Blake at Statiou CLXXii,

iu N. lat. 24° 36', W. Ion. 84° 05', at a depth of 955 fathoms.

PLATE XIV.

49. Bathytroctes autillarum, Goode and Bean U
Drawiug by M. M. Smith, from type No. 43739, U. S. N. M., collected by tlie steauujr Alhatrnis

at Station 2391, in N. lat. 28° 38' .30", AV. Ion. 87 02', at a dejith of 420 fathoms.

50. Bathytroctes aequatoris, Goode aud Beau 14

Drawiug by A. H. Baldwin, from a specimen obtained by the steamer Albatross at Statiou 2793,

in N. lat. 01° 03', W. lou. 80° 15', at a depth of 741 fathoms.

51. Aleposomus Copei, Gill ^7

Drawiug by H. L. Todd, from type No. 33551, U. S. N. M., collected by the steamer Albatross at

Statiou 2099, iu N. lat. 37° 12' 20", W. Ion. 69° 39', at a depth of 2,949 fathoms.
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Text page.

5J. Pteiotliiissus gissu, I ! il!;rii(l(iil" 51

Outlino Jroin Giiuthcr, CbaIlcuj;or Kciiort, Vul. xxii, I'l. i.vi, Fig. A. (About oiic-lialf uatural

size.)

TLATE XV.

53. Platytioctes apus, (iiiiither 1 1!

Outline from Giinther, Challenger Heport, \o\. \xii, I'l. L\ III. Fig. A.

51. Awomaloptenis pinguis, A'aillant 4',i

Outline Ironi ^aillant, Expeditious Scieutiliques du Travailleur ot du Talismau, PI. XI, Fig. 4.

55. Aulastomatomorpha phosphorops, Aleoek 50

Outlini' I'roni Wmid-Masiin, Natural lli.story Notes from H. M. ludiau survey Bteamev Investigator,

No. i'l. Fig. 1. (Oue-lialf iiatural size.)

5(>. Leptoderma macrops, Vaillant 49

Outline from Vaillant, Expeditions Scientifiques du Travailleur et du Talisman, PI. xii. Fig. 2.

PLATE XVI.

57. Xeuodennichthys uodulosus, Giinther 4G

• tiitliue from (iiinthcr, Clialleugcr Keport, Vol. XXII, PI. I.vili, Fig. C.

58. Aleposoiuus socialis, ( N'aillant), Goode and Bean 48

Outline from N'ailhmt, Expeditious Seieutifiques du Travailleur et du Talisman. I'l. xiii. Fig. 1.

5'.). Microstoma rotundatum, (Risso), Giinther 53

Outline from Cuvier and Valenciennes, Histoire Natnrolle des Poissons de la France, \o\. xviii,

PI. 544.

60. Harpodon macrochir, Giinther 59

Outline from Giinther, Challenger Keport, Vol. xxii, PI. xlvii, Fig. A.

PLATE XVII.

(jl. Argentina silus, (Aacanius), Nilsson 52

J >rawiug l>y 11. L. Todd, from No. 37801, U. S. N. M., collected by E. H. Bunker, Fletchers Neck
Life-Saving Station, Biddeford, Me. (About one-half natural size.)

62. Argentina striata, (ioode and Beau 52

Drawing by A. H. Baldwin, from type No. 43858, U. S. N. M., odleeted by the steamer Albatross

at Station 2402, in N. lat. 28° '36', W. Ion. 85° 33' 30", at a depth of 111 fathoms.

(>3. Batbylagus euryops, Goode and Bean 55

Drawing by A. U. B.aldwin, from 31861, U. S. N. M., collected by the steamer Albatross in N. lat.

39° 52', W. Ion. 70° 30', at a depth of about 600 fathoms.

64. Bathylagus Benedicti, Goode and Beau 55

Drawing by A. 11. Ralihvin, from a specimen collected by the atea,mev Albatross at Station 2711,

iu N. lat. 38° 59', W. lou. 70° 07', at a depth of 1,344 fathoms.

PLATE XVIII.

65,66. Bathysaunis ferox, Giinther 58

1 )rawinga Ijy H. L. Todd, from a specimen obtained by the steamer Blake at Station CCCXLI, in

N. lat. 39 38' 20", W. lou. 70"' 56', at a depth of 1,241 fathoms.

67, 68. Ipnops Murray!, Giinther 67
Drawings by II. L. Todd, from a specimen collected by the steamer Jilake at Station ccxxxili,

iu N. lat. 24° 36', W. Ion. 84° 05', at a depth of 955 fathoms. (No. 67, throe times uatural size

;

No. 68, one and a half times.)

69. Bathylaco nigricans, Goode and Bean 57
Drawing by A. II. Baldwin, from the type specimen collected by the steamer Blake at Station
xxxix, oft' Santa Cruz, in 2,393 fathoms.

PLATE XIX.

70. Chlorophthalmiis Agassizii, Bonaparte 60
Drawing by A. II. Baldwiu. i'rom a specimen collected by the steamer Albatross at Station 2314,

iu K. lat. 32 43 . W. lou. 77° 51', at a depth of 159 fathoms.

71. Cblorophtkalmtis chalybeius, Goode 60
Drawing by H. L. Todd, from No. 26092, U. S. N. M., collected by the steamer Fish Hawk at

Stations 876-878, oil' Marthas Vineyard, iu 120-142* fathoms. (About one and a half times
natural size.)
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72. Chlorophthalmus truculentus, Goode aud Beau Gl

Urawiug by M. M. Smith, from the type specimen eolleeted by tlio strainer Illalcc at Station i,il,

oft' Barbados, iu 218 fatlioms.

73. Benthosaurus giaUator, Gonde and Bean Ct'2

iMawing liy II. L. To<ld, from a specimen collected by tlic steamer i.'/d/ic at Slatieii (:i.xxi\,

in N. lat. 21-' 23', W. Ion. H-V 23', at a depth i.f \,s:,{) fathoms.

FLATF XX.

74. Bathypterois dubius, Vaillant ill

Outline from \'aillaiit. Expeditions Scientifniiic.s dn Travailh'iir et ilii Talisman, I'l. ix.

7."i. Bathypterois quadriClis, Giinther 0.5

Drawing by A. H. Baldwin, from a specimen collected by the steamer JUidf at Station xcviii,

off St. Vincent.

76. Bathypterois loiigipes, (iiinther 06

Drawini; by M. M. Smith, from No. 35(>3ri, U. S. N. M., collccti'd by tlic sleamcr .llliiilniss at

Station 222.''), in N. lat. 30 ' ():">' 30", W. Ion. Oil' 51' 4,")", at a. depth of 2,.'>12 fathoms.

PLATE XXI.

77. Rondeletia bicolor, Goode and lican 68

Drawing by II. L. Todd, fnmi type No. 38202, IT. S. \. M., coUecteil by the steanun- Alhalniss at

Station 2724, in N. lat. 30^ 47', W. Ion. 73 25', at a depth of 1,011 fathoms. (Enlarged one-

half.)

78. Cetominius Gillii, Goode aud Bean *'<*

Drawing by M. M. Smith, from type No. 3552!), U. S. N. M., collected by the steamer AJhiitross

at Station 2200, in N. lat. 39 ' 35', W. Ion. 71" 24' 30", at a depth of 1,043 fathoms.

79. Cetominius Storeri, Goode and Bean 09

Drawing by JM. M. Snuth, from type No. 3.")(;31, U. S. N. M., collected by the steaujer Jllmtruss

at Station 2222, iu N. lat. 39'-' 03' 15", W. Ion. 70 50' 45", at a depth <rf 1,.535 fathoms.

PLATE XXII.

80. Myctophum piinctatum, Rafinesque 71

Drawing by II. L. Todd, from No. 23309, U. S. N. M., collected by Capt. Matt. Kyau and crew,

Gloucester fishing Ueet, on the Grand Bank.

81. Myctophum opallnum, Goode aud Bean 72

Drawing by J. C. Van Hook, from No. 43798, U. S. N. M.. collected by the steamer JWatross

at Station 2585, iu N. lat. 39- 08' 30", \V. Ion. 72 17', at a di'pth of ,542 fathoms. (Natural

size.)

82. Myctophum Humboldtii, (Risso), Goode ,and Beau 73

Drawing by J. C. Van Hook, from No. 43772, U. S. N. M., ccdlected by the steamer Jlhnlross

at Station 2727, in N. lat. 30'^ 35', W. Ion. 74'- 03' 30", at a depth of 1,239 fathoms.

83. Myctophum Beuoiti, (Cocco), Good(i and Bean 74

Drawing by A. H. Baldwin, from a specimen collected at Messina, Italy, by I'rof. H. II. Giglioli.

81. Myctophum remiger, Goode and Bean 7o

Drawing by J. C. Van Hook, from type No. 43792, U. S. X. M., collected by the steamer J /irt(ro.v.v

at Station 2573, in N. lat. 4tP 34' 18", AV. Ion. 00 09' 00", at a depth of 1,742 fathoms.

85. Benthosema Miilleri, Goode and Bean '"

Drawing by A. H. Baldwin, from No. 28839, II. S. N. M., collected hy the steamer Fish Ihiti-I:

at Station 953, iu N. lat. 39" 52' 30", W. Ion. 70' 17' 30", at a depth of 724 fathoms.

PLATE XXIII.

80. Lampanyctus crocodilus, (Risso), Goode and Beau 79

Drawing by A. II. Baldwin, from a specimen collected at Nice, aud obtained through tlie

Royal ZoiUogical Musenm at Florence, Italy.

87. Lampanyctus Gemellarii, (Cocco), Goode aud Beau '^O

Drawing by A. II. Baldwin, from No. 44170, V. S. X. M., obtained from .Messina by I'rol, II. II.

Giglioli, director of the Royal Zoological Musenm, Florence, Italy.

88. Lampanyctus gemmifer, Goode and Beau ^
Drawing by A. H. Baldwin, from ty)ie No. 3.5001, U. S. X. M., collected by th.' sl.'amei- .Wbntrosx

at Station 2201, in N. lat. 39' 39' 15", W. Ion. 71 35 15", at a depth of .MIS fathoms.
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PLATK XXIV.
Ti'xt page.

89. Lampaiiyctus lacerta. Goode ami Bean '^1

Dnuviaj; by A. U. ISaldwin, from typo No. 4377f(, U.S. N. M., collected by the steamer .tllialroxx

at Station 2101, inN. lat. 28° 38' 30", W. lou. 85 .52' 30 ', .at a depth of 112 fathoms.

90. Lampanyctus GUntheri, Goode and Bean

Uiawiug by A. II. Baldwin, iiom type No. 43777, U. S. N. M., (Gloucester Donation No. 199),

collected by the scliooniT John Smilli, Capt. Peter Johnson, on Georges Bank, in 45 fathoms.

91. Ceratoscopelus madereusis, (Lowe), (Joode and Beau 82

Drawing by .1. 0. Van Ilook, from No. 43776, U. S. N. M., polleited by the steamer Jlbatmsn

at Station 2528, in N. lat. 41° 47', W. Ion. 65° 37' 30", at a depth of 677 fathoms. (Nearly

twice natural size.)

92. Lampanyctus alatus, Goode and Bean 79

Drawing by A. H. Baldwin, from type No. 43769, U. S. N. M., collected by the steamer Alba-

ti-osx nt, Station 2:!93, in N. lat. 28° 43', W. Ion. 87-^ 14' 30", at a depth of 525 fathoms.

93. Diaphus theta, Eigeumann and Eigenmann 89

Drawing by A. H. Baldwin, from the typeepecimeu taken at moderate depth off Point Loma,

near San Diego, Cal.

PLATE XXV.

94. Notoscopelus resplendens, (Richardson), Goode and Bean K3

Copied by A. H. Baldwin, from Richardson, Voyage of the Erebusand Terror, PI. xxvii, I'^ig. 16.

95. Notoscopelus castaneus, Goode and Bean 84

Drawing by A. H. Baldwin, from type No. 31706, U. S.N. M., collected by the steamer Fish

7/<(irA- at Station 1113, in N. lat. 39° 57', W. Ion. 70° 37', at a depth of 192 fathoms.

96. Notoscopelus caudispinosus, (.Johnson), Goode and Beau 84

Drawing by A. H. Baldwin, from No. 43768, U. S. N. M., collected by the steamer Albatross at

Station 2569, in N. lat. 39° 26', W. lou. 68° 03' 30", at a depth of 1,782 fathoms.

PLATE XXVI.

97. Notoscopelus querciuus, Goode and Bean 83

Drawing by A. II. Hiildwiu, from type No. 43789, U. S. N. M., (Gloucester Donation No. 822),

I'ollccti^d by Capt. Frank Carroll and crew, of the schooner Polar Wave, oft" St. Peter's and

Ban(iuereux.

98. Notoscopelus margaritiferus, Goode and Bean 84

Drawing by A. H. Baldwin, from No. 43774, U. S. N. M., (Gloucester Donation 404), collected

by Capt. G. H. Curtis and crew, of the schooner Conductor, in N. lat. 44° 10', W, Ion. 58°, at

a depth of 300 fathoms.

99. Lampadeua speculigera, Goode and Bean 85

Drawing by .1. C. V.an Hook, from type No. 4.3797, IT. S. N. M., collected by the steamer Fish

Uauk at Station 797, oft' Newport, R. I., .it a depth of 16| fathoms.

100. CoUettia Rafinesquei, (Cocco), Goode and Beau 88

Drawing by H. L. Todd, from No. 33.550, U. S. N. M., collected by the steamer Albatross, at

Station 2099, iu N. lat. 37° 12' 20", W. Ion. 69° 39' 00", at a depth of 2,949 fathoms.

PLATE XXVII.

101. .SJthoprora metopoclampa, (Cocco), Goode and Bean 86

Drawing by A. H. Baldwin, from a specimen collected by the steamer J (Aa^co.s.t at Station, 2127,

in N. lat. 19° 4.5', W. Ion. 75° 04' 00", at a depth of 1,639 fathoms; and a specimen from Mes-
sina, obtained from Prof. H. H. Giglioli, director of the Royal Zoological Museum, Florence,

Italy.

102. .ajthoprora lucida, Goode and Bean 87

Drawing by A. JI. Baldwin, from No. 44084, U. S. N. M., collected by the ste.amer Albatross, at

Station 2127, in N. lat. 19° 45', W. Ion. 75° 04' 00", at a depth of 1.639 fathoms.

103. .Sthoprora effulgens, Goode and Beau 87

Drawing by A. H. Baldwin, from No. 43770, U. S. N. M., coUectedby Capt. Cuddy and crew of

the schooner Joseph 0., on Brown's Bank.
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PLATE XXVIIL
Text pav't*.

104. RMaoacopelus Coccoi, (Cocco), Goode and Bean !H)

Drawing by J. 0. Van Hook, from No. 43822, U. S. N. M., collected by the steamer Albatross,

in a towing net, in N. lat. 39"^, \V. Ion. 72^. (About twice natural size.)

105. Tarletonbeania tenua, Eigeninann and Eigenmann .s!(

Drawing by A. H. Baldwin, from No. 41882, U. S. N. M., collected by C. H. Eigenumnn, ofV

Point Loma, near San Diego, Cal.

lOti. Dasyscopelus asper, (Kicbardson), (ioode and Bean !t2

Copied by A. H. Baldwin, from Richardson, Voyage of the Erebus and Terror, PI, xxvii, i ig.

105.

107. Electrona Rissoi, (Cocco), Goode and Bean 91

Drawing by A. H. Baldwin, from No. 40062, U. S. N. M., from the Central Collection of Italian

Vertebrata, Koyal iJoological Museum, Florence, Italy. (Enlarged about om--hatf.

)

PLATE XXIX.

108, 109. Neoscopelus macrolepidotu3, Johnson 1)3

Drawings by II. M. Smith, from a specimen collected l)y the steamer Blake, at Station XLi, oft'

Dominique, in 333 fathoms.

110. Nanuobrachlum McDonaldi, Goode and Beau .- !U

Drawing by S. F. Denton, from No. 35445, U. S. N. M., collected by the steamer Albatross, at

Station 2182, laN. lat. 39° 25' 30", W. Ion. 71- 44", at a depth of 861 fathoms.

PLATE XXX.

111. Maurolicus borealis, (Nilsson), Otinther 9fi

Drawing by A. H. Baldwin, from a specimen collected by the steamer Albatross, at Station

240.', in N. lat. 28- 36', W. Ion. 85^ 33', at a depth of 111 fathoms.

112. Opisthoproctus soleatus, Vaillant 95

Drawing from Vaillant, Expeditions Scientifiques duTravailleuret du Talisman, PI. xiv. Fig.

1. (Nearly four times natural size.)

113. Ichthyococcus ovatus, (Cocco), Bonaparte 95

Outline from Vaillant, Expeditions Scientitiqnes du Travailleiir et du Talisman, PI. xiv. Fig. 2.

114. Cyclothone microdon, (Giinther), Goode and Bean 99

Drawing by H. L. Todd, from No. 29833, U. S. N. M., collected by the steamer Fish Hawk, at

Station 953, off Marthas Vineyard, iu N. lat. 39^^ 52' 30", W. Ion. 70^ 17' 30", at a depth of 724

fathoms. (Nearly twice natural size.)

PLATE XXXI.

115. Chauliodus Sloanii, Schneider 9ti

Drawing by H. L. Todd, from No. 23420, U. S. N. M., collected by Capt. Charles Anderson and

crew, of the Gloucester ashing fleet, in N. lat. 42" 08', W. Ion. 65^ 35', at a depth of 185 fath-

oms. (About one-half uatur.il size.)

116. GoDostoma denudatum, Ratiuesque 98

Drawing from Bonaparte, Fauna Italica, folio 119, Fig. 1.

117. Gonostoma brevidens, Kuer and Steindachner 98

Drawing by H. L. Todd, from No. 33368, U. S. N. M., collected by the ste.-imer Albatross, at Sta-

tion 2077", in N. lat. 41^ 09' 40", W. Ion. Oe*^ 02' 20", at a depth of 1,255 fathoms. (Slightly

reduced.)

118. Cyclothone bathyphila, (Vaillant). Goode and Beau 100

Drawing by A. H. Baldwin, from a specimen ccdlected liy the steamer Albatross, at Station 2.534,

in N. lat! 40 ^ 01', W. Ion. 67" 29' 15 ', at a depth of 1,234 fathoms.

PLATE XXXII.

119. Cyclothone elongata, (Giinther), Goode and Bean 101

Drawing by A. II. Baldwin, from No. 33291, U. S. N. M., collected by the .steamer Albatroo
,
at

Station 2039, in N. lat. 38^ 19' 26", W. Ion. 68- 20' 20", at a depth of 2,369 fathoms. (Nearly

twice natural size.)

120. Bonapartia pedaliota, Goode and Bean 11'2

Drawing by H. L.Todd, from the type specimens, collected by the steamer Albatross, at Sta-

tion 2642, in N. lat. 25" 2C' 30", \y. Ion. 79" 58', at a depth of 217 fathoms. (Enlarged about

one-half.)
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Text Yiafse.

121. Yarrella Blackfordii, Goode and Uoan 103

Drawing liy A. H. Biildwin, I'loiu typo No. 44242, U. S. N. M., collected by the steamer Alba-

trosK, at .Station 2376, in N. hit. 29-' 03' 15", W. Ion. 88° IG", at a depth of 324 fathoms. (Slightly

reduced.)

122. Photichthys argeiiteus, Hut ton 104

Drawing' from Giinther, C'halien^'or Keport, Vol. x.Kil, PI. XI.V. (About one-half natural size.)

PLATE XXXIII.

123. Astrouesthes niger, Kicliard.son 105

Drawing l)y A. II. HaUiwiu, from No. 34.")38, U. S. N. M., collected by Capt. Field, on a voyage

from Mog.ador to New Vork, and pnisented to the National Museum by Mr. K. G. Ulaekford.

121. Aiitronesthes gemmifer, (ioode and Uean 105

Drawing liy A. H. Baldwin, from typo No. 24645, U. S. N. M., obtained by the schooner Polar

/IVdcfromthestomarhofa haliliut, iuN. lat. 44^ 25', W. Ion. 53^'12',at a depth of 300 fathoms.

125. Astrouesthes Richardsonii, Poey 106

Drawing by M. M. Smith, from No. 35510, U. S. N. M., collected by the steamer Albatross, at

Station 2202, in N. lat. 31F3»'00", \V. Ion. 71- 39' 45 ", at a depth of 515 fathoms.

PLATE XXXIV.
126. Diplophos tcenia, (iiinther 104

Drawing from Giiuther, Challenger Report, Vol. xxil, PI. iv., (Enlarged nearly live times.)

127. Stomias ferox, Keiuhardt 107

Drawing by II. L. Todd, from No. 23360, U. S. N. M. (Gloucester donation No. 490), collected

by Capt. David Canunel and crew, of the Gloucester fishing Ueet, at East Banqnereux

(Three- filths natural sine.)

128. Stomias boa, (Kisso), Cuvier 108

Drawing from Cuvier and Valenciennes, Histoire Naturelle des Poissons, Vol. xvm, PI. 545.

129. StODiias afSnis, Giinther 108

Drawing from Giinther, Challenger Report, Vol. xxii, PI. nv, Fig. A.

PLATE XXXV.
130. Echiostoma barbatum, Lowe 109

Drawing by S. F. Denton, from No. 35624, U. S. N. M., collected by the steamer Albatross, at

Station 2236, in N. lat. 39 ' 11' 00 ", \V. Ion. 72- 08' .30", at a depth of 636 fathoms. (Enlarged
one-third.)

131. Echiostoma margarita, Goode and Beau 109

Drawing by A. II. Baldwin, from type No. 39282, U. S. N. M., collected by the steamer Alba-

tross, at Station 2394, in N. lat. 28'^ 38' 30", \V. Ion. 87" 02', at a depth of 420 fathoms.

132. Opostomias micripnus, Giinther 110

Drawing from Giiuther, Challenger Keport, Vol. xxn, PI. Llll, Fig. A. (About one-half

natural size.)

133. Grammatostomias dentatus, Goode aud Beau 110

Drawing by H. L. Todd, from type No. 37370, U. S. N. M., collected by the steamer Albatross,

at Station 2565, iu N. lat. 38^ 19' 20", W. Ion. 69° 02' 30", at a depth of 2,069 fathoms.
(Slightly enlarged.)

PLATE XXXVI.
134. Pachystomias microdon Giinther Ill

Outline from Giinther, Challenger Keport, Vol. xxil, PI. Liii.

135. Eustomias obscurus, Vaillant Ill

Outline from Vaillant, Expeditions Scieutiliques du Travaillcur et du Talisman, PI. viii, Fig. 3.

136. Bathophilus nigerrimus, Giglioli HI
Outline from Giglioli, " Pclagoa." (Enlarged one-third.)

137. Photoiiectes gracilis, Goodo aud Bean 112

DrawMng by .M. M. Smith, from the typo specimen collected by the steamer Blake at Station x:.,

otf Martini(|uo, in 472 fathoms.

PLATE XXXVII.
138. Malacosteus niger, .\yres 114

Drawing by H. L. Todd, from No. 32169 II. S. N. .M. ((.Jlouccstor Donation, No. 797). colhcted by
Capt. Charles Anderson and crew of the schooner Aliie G. ft'onson, on the northeastern edge
of Georges Bank, in 125 fathoms. (Enlarged two-thirds.)
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Test pa^o.

139. Malacosteus choristodaotylus, Vailhmt lit
Dni\viii<; t'lom Vaillaut, Expeditious t5cientiti(iiies du Travailleiir et du Talisman, i'l. viii.

(.Slightly (iularged.)

140. Photostomias Guernei, Collett 115

Outline from Liitkeu, xSpolia Atlautica, \i. 281. (Tliree ami a half tiiiifs natural .<i/.e.)

141. Thaumatostomias atrox, Alcock 115

Drawing from Alcock, Auuals and Magazine of Natural History, Vol. vi, I'l. \iu. Fig. 7.

PLATE XXXVIII.

142. Alepisaurus ferox, Lowe 117

Drawing by 11. L. Todd, from No. 20593 IT. S. N. M., obtained iu a New York market by E. U.

Blackford.

143. Paralepis borealis, (Keiuhardt), .Jor<lau and Oilbert 119

Drawing by H. L. Todd, from a specimen iu the Academy of Natural Sciences, Montreal,

Canada.

USA. Paralepis coregonoides, Kisso 119

Outline from Bonaparte, Fauna Italica, PI. xxvii.

144. Sudis hyalina, Kaltiuesqne 121

Outline from ISonaparte, Fauna Italica, PI. xxvii.

145. Odoiitostonius hyaliiius, Cocco 121

Outline from Giinther, Challenger Report, Vol. xxn, PI. i.ii. Fig. A.

PLATE XXXIX.

14 G. Sternoptyx diaphana, Lowe 124

Drawing by II. L. Tod.d, from a specimen obtained by the steamer />'(((fce at Station cccxvi, in

N. lat. 32 07', \V. lou. 78^ 37' 30', at a depth of 229 fathoms.

1401!. Sternoptyx diaphana, Lowe 124

Drawing by H. L. Todd, froma specimen collected by the steamer y.7a/,c at Station ccc.\;xiii, iu

N. lat. SS'^ 19', W. Ion. 76-" 12' 30", at a depth of 457 fathoms.

147. Argyropelecua hemigymnus, Cocco 120

Drawing by A. IL Baldwin, from a specimen collected by the steamer Albuti-oss at Station

2117, iu N. lat. lo^" 24' 40", W. Ion. 63-= 31' 30 ", at a depth of 683 fatlioms.

148. 148A. Argyropelecus Olfersii. (Cnvier), Cuvier and Valeucienues 120

Drawing by II. L. Todd, from No. 33393 U. S. N. M., collected at Station 2075, iu N. lat 41-'

40 30 ", W. Ion. 05-' 35' 00", at a depth of 855 fathoms. (Natural size.)

149. Polyipuus spiuosus, Giinther 128

Drawing by H. L. Todd, from No. 37860 U. S. N. M., collected by the steamer Albalrwis at

Station 2393, iu N. lat. 28^' 43' 00", W. Ion. 87^ 14' 30", at a depth of 525 fathoms. (Twice

uatnral size.)

PLATE XL.

150. Omosudis Lowei, Giinther 122

Outline from Giinther, Challenger Repcut, Vol. xxii, PI. Lii.

151. Idiacanthus ferox, Giinther 129

Outline from Giinther, Challenger Report, Vol. xxn, PI. Lil, Fig. D.

152. Halosaurus Owreni, .lohnson '30

Drawing by A. II. Baldwin, from No. 34418 U. S. N. M., collected by the ste.imer Albutroas at

station 2181, iu N. lat. 39^ 29', W. Ion. 71-' 40', at a depth of 693 fathoms.

153. Halosaurus Johnsonianus, Vaillaut '31

Drawing from Vaillaut, Exi>editious SeieutifKiues du rravaiUeur et du Talisman. I'l. xv.

Fig. 2.

PLATE XLI.

154. Aldrovandria rostrata, (Giinther), Goode and Beau 132

Drawing from Giinther, Challenger Report, Vol. xxii, PI. Lix.

155. 155A. Aldrovaudia macrochira, (Giinther), Goode and Bean '33

Drawings by II. L. Todd, from a specimen collected by the steamer Uliihe at Station i.ili, oil

Havana, in 242 fathoms.

156. Aldrovaudia phalacrus, ( Vaillaut). (Joode and Beau '•*'

Drawing from \'aillaut, ExpeditU)ns Scieutiliiiues du Travaillenr >! du Talisnian. I'l. x\i.
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PLATE XLII.
Text page.

157. Aldrovandia gracilis, GooAo aud Hean 1^^

'

Drawing? l>.v S. 1\ Denton, from a spei^inieu collected by the stoamer Jilake at Station l.xx, oft'

Guadalupe, at a depth ot'TOg fathoms. (About one-half natural size.)

158. Aldrovandia pallida, Goode aud Bean l-*'*

Dniwiug by H. L. Todd, from the type speeimon collected by the Steamer ISlake at Station

ci.x.xiii, in N. lat. 21° 36', W. Ion. 81"05', at a depth of 9.")5 fathoms, (.\bout seven-twelfthN

natural size.)

159. Congermurcena flava, Goode aud Hean l'^8

lirawins by ILL. Todd, from a specimen collected by the steamer .^JfcaVross at Stations 2121 and

2122, between N. lat. 10^ 37' 40", W. Ion 61° 42' 40'"', and N. lat. 10^ 37' 00", W. Ion. 61° 44' 22",

at a depth of 31 to 34 fathoni.s. (Five-sevenths natural size.)

IGO. TJroconger vicinus, Vaillant 138

Drawing by H. L. Todd, from a specimen collected by the ateamei Albatross at Station 2161, in

N. lat, 23° 10' 36", W. Ion. 82» 20' 28", at a deptli of 146 fathoms. (Slightly reduced.)

PLATE XLIII.

161. Simenchelys parasiticus, Gill 139

Drawing by II. L. Todd, from No. 21673, U. S. N. M., collected by Capt. N. McPhee, of the

Gloucester fishing fleet, near Sable Island Bank. (Seven-tenths natural size.)

162. Ilyophis brunaeus, Gilbert Ml
Drawing by A. H. Baldwin, from type No. 44403, U. S. N. M., collected by the steamer Alha-

ti'oss, oft' the Galapagos Islands.

163. Hoplunnis Diomedianus, Goode aud Bean „ 146

Drawing by J. C. Van Hook, from type No. 44'240, U. S. N. M., collected by the steamer Alba-

tross at Station 2402, in N. lat. 28° 36', W. lou. 86^^ 50', at a depth of 111 fathoms.

PLATE XLIV.

164. Synaphobranchus pinnatus, (Gronovius), Giinther 143

Drawing by H. L. Todd, from No. 21681, V. S. N. M., collected by Capt. Olsen, of the (iloucester

fishing fleet, on Le Have Bank. (Three-fifths natur.il size.)

165. Histiobranchus infernalis, Gill 145

Drawing by H. L. Todd, from No. 38205, U. S. N. M., collected by the steamer Albatroxs at Sta-

tion 2727, in N. lat. 36° 35', W. Ion. 74° 03' 30", at a depth of 1239 fathoms.

166. Pisoodonophis crueutifer, Goode and Bean 147

Drawing by A. H.Baldwin, from No. 28938, U. S. N. M., collected b.y the steamer Fish Hutck

at Station 1035, in N. lat. 39° 57', W. Ion. 69° 28', at a depth of 120 fathoms. (Slightly re-

duced.)

167. Myrus pachyrhynchus, 'Vaillant 148

Drawing from Vaillant, Expeditious Scieutiflques du Travailleuret du Talisman, I'l. v, Vitx. 1.

(.\bout one-half natural size.)

168. 'Venefica procera, (Goode and Bean), Jordan and Davis 149

Drawing by H.L.Todd, from a specimen collected by the Blake at Station ci.iii, in N. lat.

16° 43' 45", W. Ion. 62° 16' 12", at a depth of 303 fathoms. (Seven-twelfths natural size.)

169, 169A, B. Derichthys serpentinus. Gill 161

Drawings by II. L. Todd, from typo No. 33523, U. S. N. M., collected by the steamer Albatross,

at station 2091, in N. lat. 39° 44' 30", W. lou. 71° 04', at a depth of 1,022 fathoms.

PLATE XLVI.

170. Nemichthys scolopaceus, Richardson 1!>2

Drawing by H. L. Todd, from a specimen collected by William Parsons, on East Georges Bank.

17 L Labichthys carinatus, (iill and Kvder 1.5:5

Drawing by A. II. Baldwin, from type No. 33369, U. S. N. M., collected by the steamer Alba-
tross, at station 2076, iiiN. lat. 41° 13', \V. Ion. 65° 33' 30 ", at a depth of 906 fathoms. (Slightly

reduced.)

172. Labichthys elongatus. Gill and Ryder 153

Drawing by A. 11. Baldwin, from typo No. 33577, U. S. N. M., collected by the steamer Alba-
tross, at station 2100, in N. lat. 39° 22', W. Ion. 68° 34' 30", at a depth of 1,628 fathoms.
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PLATE XLVn.
Text page.

17;i. Labichthys infans, (Giinther). (ioDtle ami Bean 153

Drawing by A. H. Baldwin, from type No. 44239, U. S. N. JI , collected by the st<i»imer Alba-

troxs. at station 2859, in N. hit. .">5« 20', W. Ion. 13ll 20', at a depth of 1,569 fathoms. (About

one-half natural size.)

171. Labichthys infaus (after Giinther) 154

Outline from Giiuther, Challenger Report, Vol. xxii, PI. LXiii.

IT'i. Serrivomei Beaiiil, Gill and Ryder 155

Drawing by A. H. Baldwin, from No. 33383, U. S. N. M., collected by the steamer Albtilram, at

.station 207.5, in N. lat. 41'3 40' 30", W. Ion. 6.5- 28' 30", at a depth of 8.55 fathoms. (About

om< and two-thirds natural size.)

PLATE XLVIIL

176. Cyema atrum, Giinther 154

Drawing from Gtinthev, Challenger Report, Vol. xxii, PI. Liv, Fig. D. (About natural size.)

177. Eurypharyux pelecauoides, Vaillant 159

Drawing from Vaillant, Expeditions Scientiiiques du Travailleur et du Talisman, PI. xvii.

(About one-half natural size.)

178. Saccopharyux flagellum, Mitchill 157

Drawing from Giinther, Challenger Report, Vol. xxii, PI. Lxvi. (Enlarged about one-half.)

PLATE XLIX.

179, 180. Saccopharynx flagellum, Mitchill 157

Drawings by H. L. Todd, from No. 37988, U. S. N. M., collected by the steamer Albalross, at

station 2717, in N. lat. 38= 24', W. Ion. 7P 13', at a depth of 1,615 fathoms. (No. 179, one-

third natural size; No. 180, one-half.)

181. 182. Gastrostomus Bairdii, (Jill and Ryder 159

Drawings by H. L. Todd, from No. 33386, U. S. N. M., collected by the steamer Alhatroas, at sta-

tion 2074, in N. lat. 41° 43', W. Ion. (io^ 21' 50", at a depth of 1,309 fathoms.

PLATE L.

183. Notacanthus nasus, Bloch If'^

Drawing from Cuvierand Valenciennes, Histoire Naturelle des Poissons dela France, PI. 241.

184. Notacanthus analis, Gill 1'"

Drawing by H. L. Todd, from type No. 37856, U. S. N. M., collected by the steamer Albatross,

at station 2677, in N. lat. 32=39', W. lou. 76= 50' 30", at a depth of 478 fathoms. (About one-

half n.atural size.)

185. Notacanthus Bonapartii, Risso I'lfi

Drawing from Vaillant, Expeditions Scieutitic[ues du Travailleur et du Talisman, PI. xxvii.

Fig. 2. (Reduced about one-third.)

186. Notacanthus phasganorus, Goode 1'"

Drawing by H. L. Todd, from type No. 25972, U. S. N. M., collected by Cai>t. Briggs Gilpatrick.

of the schooner Gatherer, from thestomach of a Grouud-shark, on the Grand Bank of Newfound-

land. (One-fourth natural size.)

PLATE LI.

187. Glgliolia Moseleyi, Goode and Bean. 1"^

Drawing from Giinther, Challenger Kcpi)rt, Vol. xxii, PI. Lxi, Fig. C. (One-half natural size.)

188. Polyacanthonotus Rissoanus (De Filippi aud Verany), Giinther 170

Drawing from Vaillant, Expeditions Scieutifiques du Travailleur et du Talisman, PI. xxvii.

189. Macdonaldia rostrata, (Collett), Goode aud Bean ''1

Drawing by M. JI. Smith, from type No. 35601, U.S. N. M., collected by the steamer Albalross,

at station 2216, in N. lat. 39= 47', W. Ion. TO'^ 30' 30", at a depth of 963 fathoms.

190. Lipogenys Gillii, Goode .and Beau ^'''

Drawing by H. L. Todd, from No. 39212, U. S. N. M., collected by the steamer Albalross, at sta-

tion 2742, in N. lat. 37= 46' 30", W. Ion 73= 56' 30", at a depth of 805 fathoms. (About oue-

half natural size.)
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PLATE LII. ^ ^Text page.

1!)1A. n. Notacanthus analis, Gill ^
'''

I)ia« iii-s l.v A. 11. liaUlNviu, from No. 37856, U. S. N. M., collficto.l by the steamer Albatross, at

station 2077, iu N. lat. 32 • 39', W. Ion. 7(i'^ 50' 30", at a ilepth of 478 fathoms.

192A, B. Notacanthus sexspinis, Kicharilson - "''

Drawings from Giinther, Challenger Report, Vol. .\xii, PI. i.xi, Fig. a.

193. Gigliolia Moseleyi, Goodo ami I5ean •''^'

Drawing from Giinther, Challenger Report, Vol. x.xil, PI. lAl, Fig. C.

19IA, 15. Polyacanthonotus Rissoanus, (Do Filipjii .and VeraTiy), Giinther 170

Drawings fnini (iiinther. Challenger Keport, Vol. xxii, PI. I.xi.

195A. 15. Macdonaldla rostrata, (Collett), Goode and Bean I'l

Drawiun-s bv A. H. Baldwin, from Nos. 35601-2, U. S. N. M., collected by the steamer Jlhatruss,

at station 2216, in N. lat. 39° 47', W. Ion. 70° 30' 30", at a depth of 963 fathoms.

196A, B. Lipogenys Gillii, (ioode and ISean
1"3

Drawings by A. 11. Baldwin, from No. 39212, U. S. N. M., collected by tlie steamer Alhalross, at

station 2742, iu N. lat. 37^^ 46' 30", W. Ion. 73^ 56' 30", at a depth of S65 fathoms.

PLATE LIII.

197. Beryx splendens, Lowe 1'^*'

Drawing by M. M. Smith, from a specimen collected by the steamer Albatross, .at station 2415,

in N. lat. 30^ 44', \V. Ion. 79° 26', at a depth of 440 fathoms.

198. Melamphaes typhlops, (Lowe), Guuther 1T7

Drawing from Giinther, Challenger Report, Vol. xxii, PI. v. Fig. A.

199. Scopelogadus codes, Vaillant 182

Drawing Iroui Vaillant, Expeditions Scientifiques du Travaillenr et du Talisman, PI. xxvi.

(Slightly rcdnced.)

200. Poromitra capito, Goode and Bean 183

Drawing by H. L. Todd, from a specimen collected by the .steamer Jlliih; at station cccxxvin,

in N. lat. 34° 28' 45", Vf. Ion. 75° 22' 50", at a depth of 1,632 fathoms. (Two .and two-

sevenths natural size.)

200A. Plectromus crassiceps, (Giinther), Goode and Bean 180

Drawing from Giinther, Challenger Report, Vol. xxii, PI. vill, Fig. B.

PLATE LIV.
201. Plectromus suborbitalis, Gill 179

lirawing by H. L. Todd, from type No. 33271, U. S. N. M., collected by the steamer Mbaiross,

at station 203G, in N. lat. 38° 52' 40 ", W. Ion. 69° 24' 40", at a dei)th of 1,735 fathoms. (One

and three-tifths natural size.)

202. Plectromus Beanii, ((iiinther), Goode and Beau 179

Drawing by S. F. Denton, from No. 33378, U. S. N. M., collected by the steamer Albatross, at

station 2075, in N. lat. 41° 40' 30", W. Ion. 65° 35', at a depth of 855 fathoms.

203. Anoplogaster cornutus, (Cuvier and A'^alenciennes), Giinther 184

Drawing by II. L. Todd, from No. 33.559, U. S. N. M., collected by the steamer Albatross, at

station 2101, iu N. lat. 39° 18' 30", \V. Ion. 68° 24', at a depth of 1,686 fathoms.

PLATE LV.

Mi, 204A. Caulolepis longidens. Gill 185

Drawings by H. L. I'.idd, from No. 33270, U.S. N. M., collected by the steamer Albatross .at

station 2(134, in N. lat. 39° 27' 10", \V. Ion. 69" 56' 20", at a depth of 1,346 fathoms.

205. Stephanoberyx Monae, (Jill 186

Drawing by H. L.Todd, from No. 33145 U. S.N. M., collected by the sU'-.imiir Albatross at

station 2077, iu N. lat. 40- 09' 40", W. Ion. 66- 02' 20", at a depth of 1,255 fathoms. (About
three times natural size.)

PI..vrE LVI.

206. Stephanoberyx Gillii, Goode and Bean 187

Drawing by II. L. Todd, from typo No. ,3.3,555, U. S. N. M., eoDicted by thr steamer .lH<«()o8.s- at

statiou 2099, in N. lat. 37° 12' 20", W. Ion. 69° 39' 00", at a dei.lh of 2,9i I fathoms
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207. Traohichthys Darwinnii, Jobnsou Igg
Drawiun' from .Steindachnor aud DtvikTloiii, Denksc-brift d. k. Akadfiiiic d. Wissciiscliaftou

Vol. XLVII, PI. II.

208. Hoplostethus mediterraneus, Cuviir and Valeucieiuu's ISO

Drawing Ijy A. II. Baldwin, from iVo. 43624, U. S. N. M., collected by tbe steamtr Albatross at

station 2059, in N. lat. 28'^ 32', W. Ion. 78'= 42', at a depth of .509 fatboms.

PLATE LVII.

209. Thyrsitops violaceus, Bean ig5

Drawing by 8. F. Denton, from type Xo. 39287, U. S. N. M., collected by C'apt. Thomas
Thompson, of the Gloucester fishing fleet, on Le Have Bank, at a depth of 125 fathoms.
(One-seventh natural size.)

210. Ruvettus pretiosus, Cocco Ijlg

Drawing by .J. C. Van Hook, from a sjiecimeu collected by Capt. Thompson of the schooner
J/. A. Bastoii on Georges Bank.

211. Epiuuula magistralis, Poey IDS

Drawing by H. L. Todd, from No. 37238, U.S. N. M., collected by the steamer J //)«^m.5,s in the

Carribbean Sea. (About one-third natural size.

)

212. Dicrotas parvipimiis, Goode aud Bean 201

Drawing by H. L. Todd, from the type specimen, collected by the steamer Alhnlrnss at station

2601, off' Cape Hatteras, in N. lat. 34° 39' 15", W. Ion. 75- 33' 30", at a depth of 107 fathoms.

PLATE LVIII.

213. Lepidopus caudatus, (Euphrason), White 203

Drawing by A. H. Baldwin, from No. 10U5, U. S. N. M., collected by ,Iohn Xantus, off Cajie

St. Lucas.

214. Evoxymetopoii tseuiatus, Poey 204

Drawing by H. L. Todd, from No. 5735, XJ. S. N. M., collected by Prof. F6lipe Poey at Havana,
Cuba. (About two-ninths natural size.)

215. Beuthodesmus atlanticus, Goode and Bean 205

Drawing by H. L. Todd, from type No. 29116, U. S. N. M., taken from the stomach of a halibut,

by Capt. R. Morrison, of the schooner Laura Xehon, on the west edge of the (jrand Bank of

Newfoundland, in 80 fathoms. (About one-third natural size.)

PLATE LIX.

21fi. Aphanopus carbo, Lowe 207

Outline from Giiuther, Challenger Report, Vol. xxii, PI. vii. Fig. A.

217. Trichiurus lepturus, Linn;ens 208

Drawing by H. L. Todd, from No. 18028, U. S. N. M., collectedby Dr. Janeway, U. S. Navy, at St.

Augustine, Fla.

218. Pteraclls carolinus, Cuvier and Valenciennes 212

Drawing by H. L. Todd, from No. 378()1, U. .S. N. Jl., collected by the steamer Alhtilraxsnt station

2660, in N. lat. 28- 40' 00", W. lun. 78^ 46' 00", at a depth of 504 liithoms. ( Enlarged one-half.)

PLATE LX.

219. Coiyphasua hippurus, Linn.Tus (old male ) 209

Drawing by H. L. Todd, from No. 16182, U. S. N. M., obtained in Fiillcm Market, New York City,

by E. G. Blackford.

220. Coryphaeiia hippurus, Linnrcus (young) 209

Drawing liy II. L. Todd, from No. 16484, U. S. N. M., obtained in the Fulton Market, New York

City, by E. G. Blackford.

220. A, B. Coryphaena hippurus, Linnaus -09

Sketches from Liitken, Spolia Atlantica, I, p. 486.

PLATE LXI.

221. Grammicolepis brachiuscnltis, Poey 218

Copied from a drawing by Shufeldt, Journal of Morphology, Vol. il. (One-third natural

size.)
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222. Centrolophus pompilus, (Cmeliu), (Juvier imd Valencioiiiics 214

])iawinf;b.vS. F.Dciiton, Iroiii :i 8i)ecimen obtained ;it Deuuis, Mass., by Viual N.Edwards.

uVbout two-tliirds natural size.)

223. Schedophilus medusophagus. (Jocco -1^

Drawing from Giinther, Traiisactious of the Zoological Society of London, Vol. xi. PI. Lxvii.

PLATE LXII.

224. Icosteus enigmaticus, Lockiugton ^15

Drawing by Gunther, Challenger Report, Vol. xxii, PI. xuv. (Slightly reduced.)

225. Acvotus Willoughbyi, Kean -17

Diawina by S. F. Denton, from No. 39340, U. S.N. M., collected off the coast of Washington,

by ClKules Willoughliy. (About one-ninth natural size.)

226. Icichthys Lockingtonii, JoidKn and Gilbert 216

Drawing by A. H. Baldwin, from No. 27397, U. S. N. M., collected ofif the coast of Washington.

(Slightly reduced.)

PLATE LXIII.

227. Nomeus Gronovii, (Gmelin), Giinther 220

Drawing by H. L. Todd, from a specimen collected by the steamer Albatross at station 2647, in

N. lat. 25<^ 48' 00", W. Ion. SO'^ 04' 00", at a depth of 85 fathoms. (Enlarged one-third.)

228. Psenes pellucidus, Liitkeu 221

Drawing by M. M. Smith, from No. 35415, U.S.N. M., collected by the steamer Albatross at

station 2171, in N. lat. 37° 59' 30", W. Ion. 73° 48' 40", at a depth of 444 fathoms.

229. Psenes maculatus, Liitken 221

Drawing by H. L. Todd, from No. 39329, U. S.N. M., collected by the steamer Albatross at sta

tion 2628, in N. lat. 32° 24', W. Ion. 76° 55' 30", at a depth of 528 fathoms. (Nearly twice

natural size.)

PLATE LXIV.

230. Luvarus imperialis, Rafinesque 222

Outline iroui Day, Fishes of Great Britain and Ireland, PI. XLiii.

231. Glossamia paudioiiis, Goode and Bean 231

Drawn l)y !I. L. Todd, from type No. 2G628, U. S. N. M., collected by the steamer Fish Hawk at

station 897, in N. lat. 37° 25', W. Ion. 74° 18', at a depth of 157i fath(mis. (Enlarged about

one-fourth.)

232. Verilus sordidus, Poey 240

DrawiuH by A. H. Baldwin, from No. 12565, U. S. N. M., collected by Prof. Felipe Poey, otf

Cuba. (Slightly less than one-half natural size.)

PLATE LXV.

233,233A, B. Cyttus hololepis, Goode and Bean 225

Drawings by H. L. Todd, from type No. 39296, U. S. N. M., collected by the steamer Albatross

at station 2358, in N. lat. 20° 19', W. Ion. 87° 03' 30", at a depth of 220 fathoms. (Enlarged
nearly one-half.)

234. Diretmus argenteus, .Johnson 21l

Drawing from .Johnson, Proceedings of the Zoological Society of London, PI. xxxvi.
235. Antigonia capros, Lowe 229

Drawings from Temmiuck and Schlegel, Fauna Japonica, PI. XLil.

PLATE LXVI.

236. Epigonus occidentalis, Goode and Bean 233
Drawing l)y H. L. Todd, from the typo specimen, collected by the steamer Blake at station

IJV, off Barbadoes, in 237 fathoms. (Natural size.)

237. Hypoclydonia bella, Goode and Bean 236
Drawing by S. F. Denton, from No. 39338, U. S. N. M., collected by the steamer Albatross at

station 2426, in N. lat. 36° 01' 30 ", W. Jon. 74° 47' 30", at a depth of 93 fathoms. (About one
and two-thirds natural size.)

238. Polyprion americauum, (Schneider), Jordan 238
Drawing by II. L. Todd, from a specimen collected by the U. S. Fish Commission, on the Grand

Bank.
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23it, 240. Pseudopriacanthus altus, Gill 242

Drawiugs by H. L. Todd, from ii specimeu coJlected by the steauici' Alhitti-Dsf: at station 2606,

in N. lat. 34° 35' 15", W. Ion, 75° 52' 00", at a depth of 25 fatlioiiis. (No. 239, right timos

natural size; No. 240, four times.)

PLATE LXVIL

241. Polymixla uobilia, Lowe 24,'?

Drawing from (iiinther, ('halbnger Report, V(d. xxii, PI. i, Fig. B.

242. Scorpsena cristulata, Goode and Bean 246

Drawing by H. L. Todd, from type No. 39326, U. S.N. M., collected by the steamer Albatross at

station 2415, in N. lat. 30'3 44', W, Ion. 79'^ 26, at a depth of 440 fathoms.

243. ScorpEeua Agassizii, Goode and Bean 247

Drawing by M. M.Smith, from the type specimen collected by the steamer Bloke at station

ccux, in N. lat. 23^ 13', W. lou. 74-' 52', at a depth of 80 fathoms.

PLATE LXVIII.

214, Helicolemis maderensis, Goode and Bean 2S0

Drawing bj- IL L, Todd, from No. 2G627, U. S. N. M., collected by the steamer Fixh Hawk at sta-

tion ,S97, in N. lat. 37J 25', W, Ion. 71^ 18', at a depth of 157i fathoms. (Slightly reduced.)

245. Poutiuus Rathbuni, Goode and Bean 255

Drawing by A. H. Baldwin, from No. 39526, U. S. N. M., collected by the steamer Albatross at

station 2298, in N. lat. 35° 39', W. Ion. 74'° 52', at a depth of 80 fathoms.

246. Pontinus longispinis, Goode and Bean 258

Drawing by H. L. Todd, from type No. 39322, U. S. N, M., collected by the steamer Albatross

at station 2402, in N, lat. 28° 36', W. lou, 85° 33' 30", at a depth of 111 fathoms.

PLATE LXIX.

247. Pontinus macrolepis, Goode and Bean 257

Drawing by A. H. Baldwin, from a specimen collected by the steamer lilake at station civ, oif

Barbadoes, at a depth of 500 fathoms,

248. Sebastes mariniis, (Linn;eus), White 260

Drawing by H. L. Todd, from No. 10442, U. S. N. M., collected at Eastport, Me.

PLATE LXX.

249. Setarclies parmatus, Goode 264

Drawing by H. L. Todd, from type No. 26084, V. S. N. M., collected by the steamer Fish Rawk
at station 876, oft' Martha's Vineyard, in N. lat. 39° .57' 00", W. Ion, 70° 56' 00", at a depth of

120 fathoms, (Twice natural size,)

250. Eumicrotremus spiuosus, (Miiller), Gill 272

Drawing by H. L, Todd, from a specimen collected off Half Way Rook, Salem, Mass,, at a depth

of 35 fathoms, (About three times natural size,)

251. 251A, B, Careproctus ranula, Goode and Beau 275

Drawings by H. L. Todd, from No, 22310, U. S, N, M,, collected by the steamer Speedwell at sta-

tion 117, off the mouth of Halifax Harbor, (Little less than twice natural size,)

252. Monomitra liparina, Goode -T**

Drawn by H. L. Todd, from type No. 26184, U. S. N. M., collected by the steamer Fish Hawk at

station 891, in N. lat. 39° 46', W. lou. 71° 10', at a depth of 480 fathoms.

PLATE LXXI.

253. Paraliparis Copei, Goode and Bean 279

drawing by H, L. Todd, from No. 35637, U. S. N. M,, collected by the steauu^r Albatross at sta-

tion 2232, in N, lat. 39° 12' 17", W, lou, 72° 09' 30", at a depth of 520 fathoms, (Slightly re-

duced.)

254. Gymuolycodes Edwardsi, Vaillant -*^1

Drawing from Vaillant, Expeditions Scientitiques du Travaillcnr et du Talisman, PI, xxvi,

255. Artediellus uncinatus, (Reinhardt), Jordan -•"

Drawing by A, H, Baldwin, from a specimen collected by the steamer Albatross at station 2177,

in N, lat, 44° 29' 30", W, Ion. 57° 11' 15", at a depth of 114 fathoms. (About two-and-a-half

times natural size.)
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25li. Triglopa Pingelii, Keinlianlt !^69

Drawing by 11. L. Toild. IVoiii a HpiM'iiiKMi (•()ll(^<^tl!(^ I>y tlic steaiiuu- Siwcilwell al- station 1 17, ts

miloM oil' CUobucto, at a depth of 52 I'atlioms. (Enlarged about ono-Lalf.)

PLATE hXXII.

257. Cottunciilus niicrops, CoUrtt 2C!t

Drawing liy II. I>. Todd, from No. 26(W7, U. S. N. M., (^olloctod by tlii! sto.anicr riak llnwk at

station «.S0, in N. lat. IW 48' SO", W. Ion. 70^ 54', at a duiitb of 252.1 fathoms. (Natural size.)

258. Cottuiiculus Thomsoiiii, (Jiinther 270

Drawing by 11. L. Todd, from No. H7380, U. S. N. M., collcitod by the steamer .llhatronn at sta-

tion 2584, iu N. lat. 39° 05' 30'
', W. lou. 72° 23' 20", at a depth of 541 fathoms. (Scveu-twelfths

natural size.)

25ii. Podothecus decagoiius, ( Schneider), Jordan 282

Drawing from (Jollett, Norsk. Nordhavs Exjjedition, I'l. ii. Fig. 11.

200. Aspidophoroides monopterygius, (Bloch), (!oode and Bean 283

Drawing by H. L. Todd, from No. 21761, U. S. N. M., collected by the steamer ^j'eedictll at

Sandwich Point, Halifax, in 18 fathoms. (Enlarged .about one-half.)

PLATE LXXIII.

261A. B. Cottunculug microps, t'oUett 269

Drawing by H. L. Todd, from No. 26087, U. S. N. M., collected by the steamer i-'ta/i Hawk at

station 880, in N. lat. 38° 48' 30 ", W. Ion. 70° 54', atadopth of 252J fathoms. (Natural size.)

262A, B. Cottunciilus Thomsoiiii, Giinther 270

Drawings by H. L. Todd, from No. 37380, U. S.N. M., collected by the steamer . I /fto(n«.s at

station 2584, in N. lat. 39° 05' 30", \V. lou. 72° 23' 20", at a depth of 541 fathoms. (Natural

size.)

PLATE LXXIV.

2G3, 2C3A, B. Hypsicometes gobioides, Goode 290

Draw ings liy A. II. lialdwin, I'rom a specimen collected by the steamer Albatross at station 2377,

iu N. lat. 2'J ' 07 30 ', W. lou. 88° 08', at a depth of 210 fathoms.

264. 264A. Chiasmodoii iiiger, .Johnson 21)2

Drawings by 11. L. Todd, from No. 25633, U. S. N. M., collected at the surface by Capt. Thomr.s

F, Hodgdon of the schooner Bessie W, Somes, on Le Have Bank.

PLATE LXXV.

265. Lopholatilus chamseleonticeps, ( ioode anil Beau 284

Drawing by II. L. Todd, from No. 22899, U. S. N. M., collected by ('apt. Kirl>y, 80 miles south

by east of No Man's Land.

PLATE LXXVI.

266. Paeudosccpelus scriptus, Liitken 292

Drawing from Liitken, Spolia Atlantica, PI. i. Fig. 3. (Al)out tlireo tinus natural size.)

267. Porlchthys porosissimus, (Cuvier anil Valenciennes), Giinther 294

Outline by A. 11. Haldwin, from a specimen collected by the steamer Albatross at station 2121,

in N. lat. 10 37' 4(» '. \V. Ion. 61 - 42' 40" at a depth of 31 lallioms.

268. 268A, B. Callionymus himautophorus, (ioode and Bean 296

Drawings by H. L. Todd, from a specimen collected by the steauu;r IHakc at station x.\x, off

Barbados, in 209 fathoms. (Natural size.)

PLATE LXXVU.

269. Anarrhichas lupus, Linuaus 299

Drawing by H. L. Todd, fiom No. 21816, U. S. N. M., collected by ('apt. .Joliu (Jouivillc, of the

(iloucoster fishing licet, on Georges Bank.

270. Anarrhichas minor, Olafseu 301

Drawing by H. L. Todd, from No. 21618, U. S. N. M., collected by Capt. U. 11. Ilurll).'it, in N.

lat. 42° 27', W. Ion. 64° 20'.
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271. Anarrhichas latifrons, Stconstrup and Hallgrimssou 30j
DrawiiiK liy H.L.Todd, from No. 2137.3, U. S.N. M., collected liy Clapt. Josopli W. Collins, of
the schooner J/«rioH, inN. lat. 43-^56', W. Ion. 59° 04'. (About one-fourth natural size.)

PLATE LXXVIII.

272. I-y-odes Esmarkii, Collett 303
Drawing by It. L. Todd, from No. 21991, U. S. N. M., collected by Capt. Z. Hawkins and crow,
of the schooner Gwendolen, on Lc Have Bank, in 400 fathoms. (About two-sevenths natural

size.)

273. Lycodes reticulatus, Reinhardt 3^5
Drawing by H. L. Todd, collected by Capt. R. Markuson and crew, of the Gloucester fishiug

fleet, southwest of Banquereux, in 300 fathoms.

274. Lycodes frigidus, Collett 3O5
Drawing by II. L. Todd, from No. 3299.5, U. S.N. M., collected by the steamer Albatross at sta-

tion 2018, in N. lat. 37'' 12' 22", W. Ion. 74° 20' 04", at a depth of 788 fathoms. (About two-
tifths natural size.)

275. Lycodes mucosas, Richardson 3()g

Drawing by H. L. Todd, trom No. 16930, U. S. N. M., collected in Cumberland Gulf, by W. A.

Mintzer. (About two-fifths natural size.)

PLATE LXXIX.

276. Lycodes zoarcbus, Ooode and Bean 308
Drawing by S. F. Denton, from type No. 39298, U. S. N. M., collected by steamer Albatross, off

Nova Scotia in N. lat. 44° 46' 30 ", W. Ion. 59° 55' 45", at a depth of 130 fathoms.

276A. Lycodes zoarcbus, Goode and Be.m 308

Drawing by S. F. Denton, from No. 39299, U. S. N. M., collected by the steamer Albatross at

station 2486, in N. lat. 44° 26', W. Ion. 57° 11' 15", at a depth of 190 fathoms.

277. 277A. Lycenchelys Verrillii, Goode and Be.an 309

Drawings by H. L. Todd, from No. 21015, U. S. N. M., collected by the U. S. Fish Commission, 27

miles southwest of Chebucto.

PLATE LXXX.

278. Lycodes perspiciUum, Kroyer 307

Drawing l)y H. L. Todd, from No. 39336, U. S.N. M., collected by steamer Albatross at station

24.-16, in N. lat. 47- 29', W. Ion. 52° 18', at a depth of 86 fathoms. (Twice natural size.)

278A. Lycodes perspicillum, Kroyer 307

Drawing by S. F. Denton, from No. 39337, U. S. N. M., collected by the steamer Albatross at sta-

tion 2491, iu N. lat. 45° 25' 30", W, Ion. 58° 35' 15", at a depth of 59 fathoms. (Nearly four

times natural size.)

279. Lycenchelys paxillus, (Joode and Bean 311

Drawing by H. L. Todd, from No. 22177, U. S. N. M., collected by Capt. Joseph Collins, ofthe

Gloucester fishing fleet, in N. lat. 42° 48', W. Ion. 63° 07'. (About one-half natural size.)

279A. Lycenchelys paxillus, Goode and Bean 311

Drawing by H. L. Todd, from a specimen collected by the steamer Blake at station cccix, in

N. lat. 40° 11' 40", W. Ion. 68° 22', at depth of 304 fathoms.

280. Lycodonus mirabilis, Goode and Bean 312

Drawing by S. F. Denton, from No. 39207, U. S. N. M., collected hy the steamM Albatross at

station 2742, in N. lat. 37° 46' 30", W. Ion. 73° 56' 30", at a depth of 805 fathoms.

PLATE LXXXI.

281A, B. Lycodes reticulatus, Reinhardt 305

Drawing by H. L. Todd, from a specimen collected by Capt. R. Markuson, southwest of Ban-

quereux, in 300 fathoms. (One-half natural size.)

282. Lycenchelys paxillus, Goode and Bean 311

Drawing by H. L. Todd, from No. 22177, U. S. N. M., collected by Capt. .loseph W. Collins of

the Gloucester fishing fleet, iu N. lat. 42° 48', W. Ion. 63° 07'. (Natural size.)
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283A, 15. Lycodes mucosus, Richardson ^^

Drawiiiss by H. L. Todd, from No. 16930, U. S. N. M., collected by W. A. Miutzer, in (.'umber-

liuid CiiiU'. (Three-fourths natural size.)

283C Lycodes zoarchus, Goode and Hean

Drawing by II. L. Todd, from type No. 39298, U. S. N. M., collected by the steamer Albatross,

off Nova Scotia, iu N. lat. 44° 46' 30', W. Ion. 59° 55' 45", at a depth of 130 fathoms.

PLATi; LXXXII.

281. Melanoatigma gelatinosum, Giiuther '^1^

Drtiwing by II. L. Todd, from No. 28853, U. S. N. M., collected by the steamer Fish Hawk at

station 952, in N. lat. 39° 55', W. Ion. 70° 28', at a depth of 396 fathoms. (Enlarged one-

half.)

285. Dicromita Agassizii, Goode and Bean 319

Drawiu" by 11. L. Todd, from a specimen collected by the steamer Blake at station XCIII, off

Granada, in 21(1 fathoms.

285A, li. Dicromita Agassizii, Goode and Bean 319

Drawings by H. L. Todd, from type No. 26023, II. S. N. M., collected by the steamer Fixli Hawk

at station 869, iu N. lat. 40"^ 02' 18", W. Ion. 70^ 23' 06", at a depth of 192 fathoms.

286. Bassozetus catena, Goode and Bean 323

Drawing by S. F. Denton, from type No. 37341, U. S. N. M., collected by the steamer Albatross

at station 2379, in N. lat. 28-^ 00' 15", W. Ion. 87° 42', at a depth of 1,467 fathoms. (About

seven-ninths natural size.)

287. Bassozetus normalis, Gill 322

Drawing by H. L. Todd, from No. 49416, U. S. N. M., collected by the steamer Albatross at

station 2380, iu N. lat. 28^ 02' 30", W. Ion. 87^ 43' 45", at a depth of 1,430 fathoms. (About

seven-tenths natural size.)

288. Benthocometes robustus, Goode and Beau 327

Drawing by H. L. Todd, from No. 29057, U. S. N. M., collected by the steamer Fish Hawk at

station 1043, in N. lat. 38° 39', W. Ion. 73° 11', at a depth of 130 fathoms. (One aud three-

tiftha uatural size.)

PLATE LXXXII I.

289. Neobythites Gillii, Goode and Beau 325

Drawing by A. H. Baldwin, from type No. 37340, U. S. N. M., collected by the steamer

Albatrosa at station 2402, iu N. lat. 28° 36', AV. Ion. 8.5° 33', at a depth of 111 fathoms.

(About twice uatural size.)

290. Neobythites marginatus, Goode and Bean 326

Drawing by II. L. Todd, from the the type specimen collected by the steamer Blake at .station

Lxxix, off Barbadoes, in 209 fathoms. (One aud three-fifths uatural size.)

291. Bassogigas Gillii, Goode and Beau 328

Drawing by A. II. Baldwin, from No. 39417, U. S. N. M., collected by the steamer Albatross at

station 2684, oil Cape Hcnlopen, Delaware, iu N. lat. 39° 35', W. Ion. 70° 54', at adepth of 1,106

fathoms. (Slightly more than one-third natural size.)

292. Porogadus miles, Goode and Beau 334

Drawing by A. II. Baldwin, from type No. 35625, U. S. N M., collected by the steamer

Albatross at station 2230, in N. lat. 38° 27', \V. Ion. 73° 02', .at a depth of 1,168 fathoms.

(Enlarged about one-half.)

PLATE LXXXIV.

293. Penopus Macdoualdi, (ioode aud Beau 336

Drawing by S. F. Denton, from typo No. 39433, U. S. N. M., collected by the steamer Albatross

at Station 2716, iu N. lat. 38° 29' 30", W. Ion. 70° 57', at a depth of 1,631 fathoms.

294. Barathrodemus manatinus, Goode and Bean 332

Drawing by H. L. Todd, from the type specimen collected by the steamer Blake at station

CCCXXV, in N. lat. 33° 35' 20", \V. Ion. 76°, at a doi)thof 647 fathoms. (Slightly enlarged.)
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295. Nematonus pectoralis, (Goode aud Bean), Giinther 33:{

Dnuving by S. F. Denton, from type No. 37342, U. S. N. M., collected by the steamer Albatross

at station 2380, in N. lat. 28 02' 30", W. Ion. 87° 43' 45", at a depth of 1,430 fathoms.
(Slightly reduced.)

296A. Mixonus laticeps, Giinther 3159

Drawing from Giinther, Challenger Eeport, Vol. xxii, PI. xxv, Fig. B. (Five and a half

times natural size.)

296B. Tauredophidium Hextii, Alcock 33B

Outline from Alcock, Ann. & Mag. Nat. Hist., S. 6, Vol. vi, I'l. viii, Fig. 1. (Nearly twice

natural size.)

PLATE LXXXV.

297, 297A, B. Dicrolene intronigra, Goodo and Bean 338

Drawings by H. L.Todd, from a specimen collected by the steamer Blake in the Gulf Stream.

(No. 297, three-fourths natural size; Nos. 297A, B, natural size.)

298. Barathronus bicolor, Goode aud Bean 341

Drawing by M. M. Smith, from the type specimen collected by the steamer BJake, at station

Lxxi, off Guadeloujie, in 769 fathoms.

299. Apbyonis mollis, Goode aud Bean 342

Drawing by H. L. Todd, from the type specimen, collected by the steamer Blake at station

CCXXI, in N. lat. 24° 36', W. Ion. 84° 05', at a depth of 95.5 fathoms.

PLATE LXXXVI.

300. Alexeterion parfaitl, Vaillant 343

Outline from Vaillant, Exiieditions Scientifiques du Travaillenr et du Talisman, PI. xxv (en-

larged). (Four times natural size.)

301. Hephthocara simum, Alcock 344

Outline from Alcock, Annals and Magazine of Natural History, 1892, PI. xviii, Fig. 1. (Nat-

ural size.)

302. Iiamprogrammus niger, Alcock 344

Drawing from Alcock, Annals and Magazine of Natural History, 1891, viii. Fig. 2. (One-half

natural size.)

303. Rhodichthys regina, Collett •(42

Outline from Collett, Norsk. Nordhavs Exped. Fiske, PI. v.

PLATE LXXXVn.
304. Ptilichthys Goodei, Bean 302

Drawing by H. L. Todd, from No. 26619, U. S. N. M., collected by Dall and Bean at the entrance

to Port Levasheff, Unalaska, in 10 fathoms. (About twice natural size.)

305. Otophidium omoatigma, Jordan 345

Drawing by H. L. Todd, from No. 29670, U. S. N. M., taken from the stomach of a red snapper

at Peusacola, Fla. (Nearly twice natural size.)

306. Leptophidium cervinum, Goode and Bean 346

Drawing by H. L. Todd, from type No. 28764, U. S. N. M., collected by the steamer Fish

HawJc at station 941, in N. lat. 40° 01', W. Ion. 69° 56', at a depth of 7fi fathoms. (About

four-tifths natural size.

)

307. Leptophidium profundorum, Gill 347

Drawing by A. H. Baldwin, from a specimen collected by the steamer Albatross at station 2042,

in N. lat. 39° 33', W. Ion. 68° 26' 45", at a depth of 1,.5.55 fathoms. (Slightly enlarged.}

308. Leptophidium marmoratum, Goode and Bean 348

Drawing by M. M. Hildebrant, from type No. 37237, U. S. N. M., collected by the steamer Alba-

tross, at station 2350, in N. lat. 23° 10' 39", W. Ion. 82° 20' 21", at a depth of 213 fathoms.

(Slightly reduced.)

PLATE LXXXVIIL

309. Phycis regius, ( Walbaum), .Jordan aud Gilbert *•>'

Drawing by H. L. Todd, from No. 20923, V. S. N. M., obtained in New Vork City, by E. G.

Blackford. (Two-thirds natural size.)
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Text page.

310. Phycis cirratus, Goode ami Beau 358

Drawing by II. h. Toild, from type No. 39059, U. S. N. M., collected l)y the steamer Albatross,

at statiou 237(i, iu N. lat. 29^ 03' 15", AV. lou. 88^ 16', at a deiitli of 324 fathoms.

311. Phycis chuss, (Walbaum), Gill 359

Drawius by H. Ij. Todd, irom No. 28707, U. S. N. M., collected by the steamer Fish JIawk, at

statiou 918, iu N. lat. 10° 20' 24", W. Ion. 70° 41' 30", at a depth of 245 fathom »

PLATE LXXXIX.

312. Phycis tenuis, (Mitchill), De Kay 359

Drawing by II. L. Todd, from No. 21029, U. S. N. M., collected by the steamer Speedwell, at

stations 73 and 74, iu Halifax Harbor.

313. Phycis Chester!, Goode aud Beau 360

Drawing by H. L. Todd, from No. 21840, U. S. N. M., collected by the steamer Speedwell, at

statiou 174, off Cape Aun, iu 140 fathoms. (About two-thirds natural size.)

314. Aprion macrophthalmus, (Miiller), Jordan and Swain 239

Drawing by M. M. Smith, from a specimen collected by the steamer Blake, at station cclxi, iu

N. lat. 23° 13', W. Ion. 89° 10', at a depth of 84 fathoms,

PLATE XC.

315. Laemonema barbatula, Goode and Bean 362

Drawing by W. S. Haiues, from No. 38331, U. S. N. M., collected by the steamer Albatross, at

station 2397, in N. lat. 28° 42', W. Ion. 86° 36', at a depth of 280 fathoms.

315A. Lfemonema barbatula, Goode and Bean 362

Drawing by H. L. Todd, from No. 29046, U. S. N. M., collected by the steamer Fish Hawk, at

statiou 1045, iu N. lat. 38° 35', W. Ion. 73° 13', at a depth of 312 fathoms.

316. Laemonema melanurum, Goode and Bean 363

Drawing by W. S. Haines, from type No. 38270, U. S. N. M., collected by the steamer ^Jiaiross

at station 2415, in N. lat. 30° 44', W. Ion. 79° 26', at a depth of 440 fathoms.

317. Molva vulgaris, Fleming 364

Outline from Day, Fishes of Great Britain and Ireland, PI. lxxxvi.

PLATE XCI.

318. Physiculus Kaupi, Poey 366

Outline from Giinther, Challenger Report, Vol. xxii, PI. xvii.

319. Physiculus fulvus. Bean 366

Drawiug by H. L. Todd, from type No. 28766, U. S. N. M., collected by the steamer Fish Hawk, at

statiou 941, in N. lat. 40° 01', W. Ion. 69° 56', at a depth of 59 fathoms.

320. Uraleptus Maraldi (Risso), Costa 367

Drawing by H. L. Todd, from a specimen collected by the steamer Blake,at statiou Lxxxi, otf

Neris. (Nearly twice natural size.)

PLATE XCII.

321. Lotella mazillaris, Beau 368
Drawing by H. L. Todd, from type No. 29832, U. S. N. M., collected by the steamer Fish Haivk, at
statiou 952, in N. lat. 39° 55', W. lou. 70° 28', at a depth of 396 fathoms. (Nearly three times
natural size.)

322. Mora mediterranea, Risso 369
f )utliue from Bonaparte, Fanna Italica, Vol. Ill, PI. 107.

323. Lepidiou Rissoi, Swainsou 370
Outline from Vinciguerra, Ann. Mus. Civ. Genoa, Vol. xviii, PI. iii.

PLATE XCIIL

824. Antimora viola (Goode .and Bean), .Jordan 372
Drawiug I)y H. L. Todd, from type No. 21837, U. S. N. M., collected by Capt. Joseph W. Collins,
of the schooner Marion, on the edge of Le Have Bank. (Three-eighths natural size.)
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375
325. Halargyreus brevipes, Vaillant • ••-

Drawing from VaiUaut, Expeditions Scientiliques du Travailleur et du Talisman, 11. xx\.

(About one-tliird natural size.)

„ „ aso
32G. Strinsia tinea, Rafinesque -

Outline from Bonaparte, Fauna Italica, Vol. in, PI. 107.

PLATE XCIV.
381

327. Onos ensis, (Reinhardt), Gill • '"/"''"], J.V" 1

I)riwin<' by S. F. Denton, from No. 89321, U. S. N. M., collected by the steamer J/6a(ro«8, at

station 2550, in N. lat. 3;P U ' 30", W. Ion. 70^ .SO' 45", at a depth of 1,081 fathoms.

328 Rliiiionemuscimbrius,(Linu:eus),Goode and Bean -•• -

Drawing by H. L. Todd, from No. 2,721 U. S. N. M., collected in Chaleur Bay, by Edward

Brown. (About three times natural size.)

385
329. Brosmiua brosme, (Miiller), Gunther ,"Vr"TO'»'

Drawing by H. L. Todd, from No. 29967, U. S. N. M., obtained in a Boston mark.t, by W. A.

Wilcox.

PLATE XCV.

330. Merlucius bilinearis, (Mitchill), Gill
'''C^'.','"^'

.".""'

Drawing by H. L. Todd, from No. 2101G, U. S. N. M., obtained by the U. S. Fish Commission m

a Halifax market.

331. Bregmaceros atlanticus, Goode and Bean VV ","
' '

' 1' T*' " ''lV,'r ->ff

Drawing by H.L.Todd, from a specimen collected by the steamer Blalce, at station cxi.i,ott

Neris, in 305 fathoms. (Three and a half times natur.al size.)

332 333. CcElorhynchua occa, Goode and Beau ••••- ••• "

Drawing by H. L. Todd, from type No. 37334 TT. S. N. M., collected by the -t.-n.er AV.atrossat

station 2396, in N. lat. 28° 34', W. Ion. 86- 48', at a depth of 335 fathoms. (One-half natural

size.)

PLATE XCVI.
391

'''•''^^^i:fS'KT:StmN;:i5608:u:s:N:z;Gi:.;;;^^^
eastern part of Banquereux, at a depth of 200 fathoms, by Capt. David Campbell and crew of

the schooner J rfmirai. (One-l"ourt)i natural size.)

^^'^ TVTacrurus Bairdii, Goode and Bean •' '""
,

Dewing by H. L. Todd, from No. 21014, U. S. N. M., taken 40 miles east of Thatcher s Island, at

a depth of 160 fathoms. (About two-thirds natural size.)

336. Caelorhynchus carminatuB, Goode Vi ''I,'''

V
'''„.. p;';,J7j»,z- -it sti-

Drawin-r by H. L. Todd, from No. 26187, U. S. N. M., collected by the steamer Fi.h Sawl, at sta

tion 8°.3, otr Marthas Vineyard, in 372 fathoms. (Seven-twelfths natural size.

)

^^

^'^•"1S^^^S^i^o;3733i;i,;s:N:M:;;;ue:^^
stZ; 2396, inN.lat.280 34', W. Ion. 86° 48'. at a depth of 335 fathoms. (Seven-twelfths

natural size.)

PLATE XCVn.
401

^"-
^t::s^n?:;^rc:s:f':So:^^

station 2377, in the northern part of the Gulfof Mexico, in N. la.. 29° 07 30 .
W. Ion. 88

,

at a depth of 210 fathoms. (About two-thirds natural size.)

^^
339. Coryphaenoides carapinus, Goodeand Bean -•-•-

,^,"L"'tVf',Vinn r'rxLll iu

Itowin.' by H. L. Todd, from a specimen collected by the steamer Blake, at station CC.XL.I,

N. latrsgo 43', w. Ion. 70° 55' 25", at a depth of 1,002 fathoms.
^^^

340. Hymenocec>halu3 Goodei, (Giinther), Bean .......------ -
- --••• ''''''':'

r,,>, i„ x. lat.

Driwiiu^bv H L. Todd, from a specimen collected by the steamer Bhde, at st..tu.u -,

2^09', w"on. 820 21' 30", .at a depth of 175 fathoms. (Four-filths natural size.)

^^^

341. Hymenocephalus cavemosus, Goode and Bean . ----;{{^^;^,;-;;,;;;au^,^:Z^ :.t
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PLATE XCVm.
Text page.

342. Lionunis filicauda, Guntlier 409

Omliii.- fidin (iiiiitliir, C'liallenger Report, Vol. XXII, PI. XXXIV.

343. TrachouuruB sulcatus, Goodo and Bean 410

Drawin-; liy \. H. Baldwin, from type No. 37335, U. S.N. M., collected by the steamer ^i6a<i-08s,

at Ktation 2394, in N. hit. 28° 38' 30", W. Ion. 87° 02', at a depth of 420 fathoms. (Slightly

enlarged.)

344. Cetonums globiceps, Vaillant 411

Outline from Vaillant, Expeditions ScientifKiues du Travailleur et du Talisman, PI. xx. Fig. 1.

345. Chalinuras imula, (ioode and Bean 412

Drawing l)y 11. L. 'I'odd, from No. 39152 U. S. N. M., collected by the steamer AUmtro/ix, at sta-

tion 2095, in N. lat. 39° 29', W. Ion. 70° 58' 40", at a depth of 1,342 fathoms.

PLATE XCIX.

345A. Chalinura mediterranea, Giglioli ,. 525

Outline by Prof. H. H. Giglioli, from a specimen in the Central Collection of Italian Verte-

brata, Koyal Zoological Museum, Florence, Italy. (Slightly reduced.)

346. Nematonurus gigaa, (Vaillant), Goode and Bean 416

Outline from Giinther, Challenger Report, Vol. xxii, PI. i.x.

347. Moseleya longifilis, (Giinther), Goode and Bean 417

Outline from Giinther, Challenger Report, Vol. xxil, PI. xxxv.

PLATE C.

.148. Abyssicola macrochira, (Giinther), Goode and Bean 417

Outline from Giinther, Challenger Report, Vol. xxii, PI. xxix. Fig. B.

;wy. Trachyrhynchus scabrus, (Ratinesque), Goode and Bean 417

Outline from Giinther, Challenger Report, Vol. xxii, PI. XLi, Fig. C.

349A. Macrurus longifilis, Giinther 417

Outline from Giinther, Challenger Report, Vol. xxil, PI. xxxv.

PLATE CI.

350. Macrurus Novae.zelandiae, (Hector), Giinther 418

Outline from Hector. Transactions of the New Zealand Institute, Vol. iii, PI. xviii.

351. Steiudachueria argentea, Goode and Bean 419

Drawing by H. L. Todd, from type No. 37350, U. S. N. M., collected l)y the steamer Albntross, at

station 2378, in N. lat. 39° 14' 30", W. Ion. 88° 09' 30", at a depth of 68 fathoms. (About

four-fifths natural size.)

3.52. Bathygadus favosus, Goode and Bean 420

Drawing by H. L. Todd, from the type specimen collected by the steamer Blake, at station

Lxxx, oft" Martini(iue, in 472 fathoms. (About one-half natural size.)

3S3, 354. Ccelorhynchus carminatus, Goode 398

Drawings by H. L. Todd, from No. 26187, U. S. N. M., coUccted by the steamer Fixh Hmrk, at

station 893, oif Marthas Vineyard, in 372 fathoms. (Natural size.)

PLATE on.

:t55A, B. Limanda Beanii, Goode 428

Drawings by H. L. Todd, from No. 26102, U. S. N. M., collected by the the steamer .figft Hank,
at stations 875, 876, off Marthas Vineyard, in 120 to 126 fathoms. (About four-fifths natu-

ral .size.)

3o5C. D. Limanda Beanii. Goode 428

Drawings by H. L. Todd, from a specimen collected by tlie steamer Albaironn, at station 2401,

in N. lat. 28° 38' 30", W. km. 8.5° .52' 30". at a depth of 142 fathoms. (Enlarged about one-

half)

356.\. Olyptocephalus cynogloasus, (T>inu.cns), Gill 430
Drawing by S. F. Denton, from No. 39487, U. S. N. M., collected by the steamer Alhatroas, at

station 25.52, in N. lat. 39° 47' 07", W. Ion. 70° 35', at a depth of 721 fathoms. (Natural size.)

3.56B. Olyptocephalus cyuoglossus, (Linnieus), Gill 430
Drawing by S. F. Denton, from a specimen collected by the steamer Allmlro.i.i, at station 2543,

in N. lat. 39° 58' 15", W. Ion. 70° 42' 30
', at a depth of 166 fathoms. (Natural size.)
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I'LATK cm.
Text l>ag*».

357A, IS. Moiioleiie sessilicauda, (iooilc 452
Drawings by H. L. Toild, from No. 26120, U. S. N. M., collected by the steamer Fixh IJawk, olV

Newport, R. I. (About five-sevenths natural size.;

3.5JS. Mouoleue atrimana, Goode and Beau 455
Drawing by II. L. Todd, Ironi the type spi'cimen collected by the steamer lilake, at statiou

XVI, oft" Barbados, iu 288 fathoms. (About four-fifths natural size )

:(")!•. Mouolene atrimana, Goode and Beau 455

Drawing by H. L. Todd, from No. 2600.">, V. S. N. M., collected by the .steamer Fixli Hawk, at

stations 871 and 872, off Marthas Vineyard, in 86 to 115 fathoms. (Natural size.)

I'LATE CIV.

3H0. Etropus rimosus, (Joode and Beau 45O
Drawiui; by H. L. Todd, from type No. 37332, U. S. N. M., collected liy (be Kteamer Albatross,

at statiou 240.S, iu \. lat.28^ 28', W. lou.840 25', at a depth of 21 fathoms. (Enlarged about
one-half.)

381. Etropus rimosus, (ioode and Beau 45O
Drawing by II. L. Todd, from a specimen collected by the steamer Albatross at statiou 2543,

upon the surface, iu N. lat. 39° 58' 15", W. lou. 70° 42' 30", at a depth of 166 fathoms. (Three
times natural size.)

362. Notosema dilecta, Goode and Beau 437

Drawing by H. L. Todd, from a specimen collected liy the steamer Albatross, at the surface, at

Statiou 2601, iu N. lat. 34° 39' 1.5", W. lou. 75^ 33 30
", at a depth of 107 fothoms. (Twice

natural size.)

PLATE CV.

363. Hippoglossus vulgaris, Fleming 434

Drawing by H. L. Todd, from No. 10439, IT. S. N. M., collected hy thi: TI. F. Fish Commission,
at Eastport, Me.

364. Platysomatichthys hippoglossoides, (Walbaum), Goode and Beau 435

Drawing by H. I.. Todd, from a specimen obtained in Fultou Market, New York City.

I'LAXE CVl.

365 A, B. Notosema dilecta, Goode and Beau 437

Drawings by II. L. Todd, from a specimen collected by the steamer Blake, at station cccxiil,

oft' Charleston, S. C, in N. lat. 32° 31' 50", W. lou. 78° 45', at a depth of 75 fathoms.

(Slightly reduced.)

366A, B. Citharichthys arctifrons, Goode 442

Drawings by II. L. Toihl, from a specimen collected by the steamer Fish Hawk, oft' Newport,
R. I., in 115 to 155 fathoms. (Slightly enlarged.)

PLATE CVU.

367. Hippoglossoides platessoides, (Fabricius), Gill 438

Drawing by H. L. Todd, from No. 21002, U. S. N. M., collected by the U. S. Fish Commission,

on Le Have Bank.

368. Cyclopsetta fimbriata, Goode and Beau 451

Drawing by II. L. Todd, from type No. 37330, U. S. N. M., collected by tne steamer Albatross,

at .Station 2403, iu N. lat. 28" 42' 30", W. Ion. 85 • 29', at a depth of 88 fathoms. (Seven-

tenths natural size. 1

PLATE CVIII.

.369A B. Citharichthys unicornis, Goode 141

Drawings by H. L. Toild, from type No. 26003, U. S. N. M., collected by the steamer Fish IJairk,

at stations 870, 871, oft" Marthas Vineyard, in 115 to 1.55 fathoms. (Enlarged about one-half.)

370. Citharichthys spilopteru s. Giinther 447

Drawing by II. L. Todd, from a specimen collected by the steamer Blake, at station cc.xi.iv, in

N. lat. 23° 13', W. lou. 89° 10', at a depth of 84 fathoms. (Slightly reduced.)

371. Scianectes macrophthalmus. Alcock 440

Copied from Akock, Journal of the Asiatic Society of Bengal, Vol, LViii, Pt. 2, PI. xvi. Fig. 4.
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PLATE CIX.
Text page.

372. Trichopsetta ventralis, (Gooilo and Dean), Gill 440

l)ni\viu;4 \<y H. L. Toikl, from No. 37372, U. S. N. M., collected by tho steameiv Jlbatroas, at

station 2378, iu N. lat. 29° 13' 30", W. Ion. 88° 09, 30", at depth of 68 fathoms. (Slightly en-

larged.)

373. Citharichthys paetulus, (Goodc and Beau), Jordan and Gilbert 448

Drawing by H. L. Todd, from type No. 30180, U. S. N. M., collected by Silas Stearns, at Peu-

sacola, Fla. (About one-half natural size.)

PLATE ex.

374. Aphoristia fasciata, Goodo and Beau 458

Drawing by H. L. Todd, from No. 37318, U. S. N. M., collected by the steamer Albatross, at

Jamaica, West Indies.

S^S. Aphoristia nebulosa, Goode and Beau 458

Drawing l)y II. L. Todd, from the type specimen, collected by the steamer Blake, at station

cccxQi, in N. lat. 32° 07', W. Ion. 78'^ 37' 30", at a depth of 229 fathoms.

87(5. Aphoristia marginata, Goode and Bean 459

Drawing by H. L. Todd, from a specimen collected by the steamer Albatross, at station 2376, in

N. lat. 2S)^ 03' 15", W. Ion. 88" 16', at a depth of 324 fathoms. (Slightly enlarged.)

377. Aphoristia pigra, Goode and Beau 460

Drawing by H. L. Todd, from the typo specimen, collected by the steamer Blake, at station

XXIII, off St. Kitt's, West Indies, in 250 fathoms.

?78. Aphoristia diomediana, Goode and Bean 460

Drawing by H. L. Todd, from the type specimen, collected by the ste.amer Albatross, at station

2414, iu N. lat. 25° 04' 30", W. loii. 82° 59' 15", at a depth of 26 fathoms. (About two-thirds

natural size.)

379. Aphoristia pusilla, Goode and Bean 461

Drawing by H. L. Todd, from No. 28778, U. S. N. M., collected by the steamer Fish Jlaick, in N.

lat. 40° 01', W. Ion. 69° 56', off Marthas Vineyard, iu 179 fathoms. (About seven-tenths nat-

ural size.)

PLATE CXI.

380. Prionotus militaris, Goode and Bean 464
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OCEANIC ICHTHYOLOGY
BASED UPON A STUDY OP

THE DEEP-SEA FISHES OF THE ATLANTIC BASIN.

By Georue Brown Goode and Tarleton H. Bean.

A DISCUSSION OF THE SPECIES AND THEIR DISTRIBUTION.

Class MARSIPOBRANCHIl.
Marsipohranchii, Bonaparte, Trans. Liun. Soc. Loudon, v. 18, \t\t. :iS9, 304, 1<S41.

ilarsij)i>hra>ichia, GlLi., .Johnson's Cyclopa'dia, III, 31fi.

Vermupteri (part), Owen, Auatumy of Vertebrates, i, 7.

Skeleton of ;i very inferior type, tlie uotocliord or embryoual vertebral coluinn being

persistent. Skull rudimentary and represented by a small brain ease and capsules for

the organs of sense (auditory and olfactory), as well as by an ethmovomerine i)late; tlie

inferior appendages developed as elements designated as the "subocnlar areli," with a

metapterygoid or "superior quadrate" and an "inferior (luadrate" portion, the "palato-

pterygoid" element, and the "stylohyal process;" labial cartilages form also a prominent

feature of the skull; bones or cartilages, representing the upper as well as the lower Jaws,

entirely wanting; the branchial apparatus sustained by a basket like skeleton; no limbs

developed, and no scapular arch or pelvic girdle. Brain small but distinctly developed,

differentiated into the brain i)roper and medulla oblongata; the former composed, as in the

higher forms, of the " mesencephalon," " thalamencephalon," " prosencephalon," and " rhinen-

cephalou;" the latter small, with a fourth ventricle conspicuous from above, and the "cere-

bellum" very rudimentary. Auditory apparatus quite simple, represented by a single mem-

branous tube without any dittereutiatiou into canals and vestibules, as in the Hyperotreta,

or, at most, as in the Hyperoartia, with two semicular canals and a sacculated vestibule.

Olfactory apparatus consists of a median sac; is provided with but a single external aper-

ture. Heart distinctly developed and divided into an auricle and ventricle, the former hav-

ing in front a venous sinus, and the whole inclosed in a "pericardium," which connects with

the peritoneal cavity. Intestinal canal simjile; liver specialized as such, and kidneys well

developed, with ureters opening behind into the rectum. Organs of g(;neratioii without

ducts, discharging into the abdomen, from which the products depart by an abdominal pore.

The species of the class are found in both fresh and salt waters, the retroniyzontids

having members in the fresh and salt waters of all temperate and subtemperate countries;

while the Myxinoids are represented in the cold waters of the northern hemisphere by

Myxine, as well as along the shores of a considerable i)ortion of the Pacific—in the

Japanese and Chinese seas, California, Chile, and Australia.

19868—No. 2 1 1
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Although uo representatives of the class have been found in a fossil condition, their

absence in the older strata is undoubtedly due rather to the difficulty connected with the

preservation of the readily dcstiuitiblc cartilaginous skeleton than to their actual absence.

It is indeed probable that the order was extensively represented in past times and that it

was more abundantly developed than any other type. (GiU.)

Order HYPEROTRETA.
Cyoloshmnia hyprrotreta, Mi'LLER, Abhiiiidl. Akad. Wisa.

Uyperotrefa, (Jn.i., Johnson's Cyclopii'di:!. il, lOTM.

An order of marsipobrauchiates characterized by the construction of the cranial carti-

lages and tne complete tubulation of the median nasal aperture, and its perforation of the

palate (hence the name). The branchial apertures are develoi)ed on eacli side far behind

the head, and arc variable in number; the inner branchial ducts communicate directly

with the esoi>hagus; the ova are large and each is provided with an oval horny case con-

stricted at both ends, and with numerous flla ments thereto. The embryology is still unknown.

In the adult condition the mouth has no lips and no plates on the disk, but a median tooth

is above the entrance of the esophagus, and two pectiniform rows of teeth on the tongue.

The order is composed of two families: (1) Mi/.rinid(v, with one genus, Mi/.rine, repre-

sented by species in the northern and .southern hemispheres; and (2) Bdello.stomidw, whose

species are confined to the Pacific Ocean, one of them ascending as far northward as Cali-

fornia. (GiU.)

Family MYXINID^E.

Myxinidw, GOnther, Cat. Fish. Brit. Mus., viii, 1870, 510.

MYXINE, Linnasus.

Myxine, LiNN.EUS, Systema Natural eil. x, 1. 17.58, 650 (tyi>e, Myxitie glutinosa, L.).

Body eel-.shaped, covered by a thin loose skin; two rows of mucous glands along the

lower .side. Eyes absent. Skull little developed, cartilaginous. Jlouth lijiless, suctorial,

with barbels on each side. Nostril single, median, at front of head, with two pairs of

barbels. Teeth strong, a single one on the roof of the mouth, and two rows on each side

of the tongue. Gill sacs at the sides of esophagus near the left branchial opening; a third

opening to esophagus and the branchial sacs. Ovary single, on right side. No oviducts.

MYXINE GLUTINOSA, Lixna:us. (Figure 1.)

Myxine gUit'moaa, LiNN.,Sy8t. Nat., ed. x, i, 650; ed. xii, lOSO.^Gi'vrHUR, Cat. Fish. Brit. Mus., viii, 510.

A Myxine with 8-11 rather slender lingual teeth in each row, the two foremost strongest

and more confluent at the base than the others. Length of head contained ?ih to 4 times in

total length; tail 6i to 10 times. Color grayi.sh brown to bluish brown above, whitish below.

Linuanis included Mi/xine among his " Vermes Intentwa," placing it between the leeches

and the shipworms, and described its habits briefly as follows: ^'Intrat et devorat phces;

aquam in gluten mutat," and this sentence expresses nearly all that is known about the

habits of the animal at the pres(Mit time. It may be said, however, that it is found only in

waters of low temperature, probably always below .50^, and that on account of its parasitic

habits its capture is not likely to be effected except in connection svith some larger fish on

which it is ))rcying. Its presence, therefore, is not certain to be detected by the trawl and
dredge. The "slimeeel," as it is called, frequently penetrates into the abdominil cavity of

other fishes to feed upon their flesh. It secretes thick, glutinous slime, in enormous quau-



DISCUSSION OF UPECIES AND THEIR DISTRIBUTION. 3

tities and with wonderful rapidity. A single hag will fill a two-gallon Ijncket with slime
mingled with water in a few seeonds, and after a slight interval ean repeat tlie operation
with ease. The eggs are elliptical iu shape, and are snpplied at each end with numerous
sJiort threails for adhesion. Nausen lias made an exceedingly interesting investigation into

the hermaphroditism of this form.

Myxine occurs only iu the XortU Atlantic. On the coasts of Europe it is found in the Nor
wegiau Fiords as deep as 70 fatlioms, and it ranges as far south as Newcastle and the Firth

of Forth. In the western Atlantic it is known to occur on the offshore banks as far north
as the Grand Bank of Newfouudhmd, and probably still farther north through the Arctic
Sea; and it also occiu-s on the shoals in the Bay of Fundy, one of the best known colonies

being ou the cod bank to the eastward of the north end of the island of Grand Manan.
The fishermen of the offshore banks frequently pull them to the surface clinging to the fish

taken on their hooks. In the deeper waters of tlie western Atlantic they have been found
as far south as lat. 38° 31', Ion. 73° 25', off the capes of Delaware by the Fish Commis-
sion at a depth of 12G fathoms, and off Cape Fear, North Carolina, lat. 34°, Ion. 76'= 10',

at a depth of 178 fathoms. Off Marthas Vineyard tliey have been found by t4ie Fish Com-
mission at a depth of 204 fiithorns, with a temperature of 47°, and fiirther out at sea in the
same region by the BJaJce at 304 fothoms (lat. 40'= 11' 40", Ion. 08° 22'), and 524 fathoms
(lat. 410 32', Ion. Go'^ 55').

The form is so abundant off the New England coast in depths of 100 to 250 fathoms that a

record of all the localities of its occurrence has not been kept. It is known, however, that

specimens were obtained from the following stations of the Blake: 309, 306, and 327; and
also from the following stations of the Fish Commission steamers: 869, 870, 871, 878, 939,

951, 1038, 1047, 1154, 2080, 2088, 2089, 2092.

MYXINE AUSTRALIA, Jexyns. (Figure 2.)

Ml/line aiislralh, Jenyxs, Voyage of H. M. S. Beadle, Zoiilogy (edited by Charles Darwin). 1839-43; Fishes;

159; GiJXTHER, Cat. Fish. Brit. Mns., viir, 1870, 511; Challenger Report, xxii, 1887, 267.

Heptatrcma cin-hatiim, .Schlkgel, Fauna .laponioa, Poissons, 310, pi. 143 (fiih Giinther).

A My.vinc with ten or eleven slender teeth in each of the two series; the three foremost

strongest and continent at the base, the other teeth remaining separate; in the second

series the two innermost teeth are confluent at the base.

M. austral is was first described from Sandy Point and the Tyssen Island, at the south-

ern extremity of South America. It was found by tlie Cliallciigcr in the .Japanese Sea,

where six specimens from 9 to 20 inches iu length were taken on the Hyalonema ground at

a depth of 345 fatlioms (Station 232). Dr. Giinther is of the opinion that Ilcptatrema cirrha-

turn Schlegel, from Japan, should be referred to the same .species. The Challenger obtained

specimens of 31. australis from the Straits of Magellan, and the species is most i)robably an
inhabitant of the deeper waters to the east of Patagonia, and entitled to a place in the

fauna of the Atlantic basin.

Order HYPEROARTIA.
Cyclostomuta hyperoartia, McLLER, Abhandl. Akad. Wiss., Berlin, 1834, 77.

Hyperonrtia, Gill, Johnson's Cyclopsedia, ii, 1079.

An order of Marsipobranchiates distinguished by the development of tlie skull and the

ccecal nature of the median external nasal aperture; no duct perforating the palate, which

is, therefore, left entire (whence the name). Tlie branchial apertures are on each side'

behind the head, and seveu in number; the inner branchial ducts debouch into a separate

common tube. Tlie ova are small and superficially like those of fishes. The young undergo

a complete metamorphosis after leaving the egg. Tiie larviB liave an elcngated slit like

mouth, and are without teeth or eyes. In this condition they were formerly considered to

be members of a peculiar group [Ammoewtes]. At maturity the mouth is circular, surrounded
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by a lip, ami aniu'd with dentigerous laincllif on its disk, as wi'll as with lingual teeth;

eulaif^ed plates above and below the antrum of the esophagus have been ealled maxillary

and mandibular, but they have no homoh)gical ielati(m with the upper and h)\ver jaws of

ordinary fishes, and the lower jaw iu tliem is absolutely wanting.

This order embraees only a single family of existing speeies (the Pciromyzontidw or

lampreys), of which there are at least five genera, three of which are represented in North

America. (Gill.)

Family PETROMYZONTID^E.
Pctromysontida', Guntiikh, Cat. Fish. Brit. Mus., viii, 4'j;t.

PETROMYZON, Artedi.

retromyzon, Artkdi, Genera Piscium, 64.—Linn.el'S, Syst. Nat., ed. x, 1758, .5; ed. xil, 1766, i, 394.

Dorsal flus two, the second continuous with the caudal; maxillary teeth separate,

pointed, close together, not forming a crescent-shaped plate; niandibnlary plate with seven to

uinecu.sps; lingual teeth serrated, formiug two crescent-shaped plates on each side.

PETROMYZON MARINUS, Linn.eis.

retromyzon mariniis, Lixn.eus, Syst. Nat., etl. x, 1758, 230; ed. xii, 1766, 394. GCxthek, Cat. Fish. Brit.

Mus., VIII, 501.

Pctromyzon umerkanus, Le Sieuk, Trans. Am. Phil. Soc., i, 383.—Storer, Hist. Fish. Mass., 251.

Specimens of a Petromyzori apparently not specifically distinct from P. 7iiarinus, have

been obtained from several localities at considerable depths. The Fish Commission trawled

it off Cape Ann at station 189, in 85 fathoms, and at 192 in 100 fathoms, and also at station

916, off Marthas Vineyard (lat. 39° 55', Ion. 71° 11')? at a depth of 247 fathoms, anil bottom

temperature of 47°. The occurrence of this form at so great a depth is interesting in con-

nection with the record of the following species, P. Bairdii.

PETROMYZON (Bathymyzon) BAIRDII, Gill.

Pelromyzon {Bathymyzon) Bairdii, Gill, Forest and Stream, xxi, Aug. 30, 1883; Proc. U. S. Nat. Mus., vi,

1883, 254.

This form of lamprey was described by Gill from a single specimen (Xat. Mus., No.

33311), obtained by the U. S. Fish Commission at station 201S (lat. lOo 02' 00", Ion. (iso

50' 30"), at a depth of 517 fathoms. No specific characters were mentioned except those

(Miumerated above under the generic diagnosis "supraoral and intraoral plates or laminae

destitute of odontoid tubercles, the aruiature of the lamprey type being obsolescent."

The form is very closely related to Petromyzon marinus, but the limits of generic and

specific variation in the Hyperoartia are by no means definitely agreed upon, and Gill's

identifi(;ation of this specimen is accepted without comment or criticism.

The following MS. descriptions, prepared in 1883, have been placed in our hands by Dr.

Gill:

The head, from the snout to the first branchial aperture, is contained about seven times

in the total length, while the eye is intermediate between the snout and fifth branchial

aperture. The diameter of the eye is equal to one-fourth of the distam^e of the iiiterorbital

area.

The diameter of the circular disk eipials the interval between the eye and fifth branchial

aperture; the margin is regularly fringed, as in the related species.

Indications of eight teeth are on the infroral lamina, and the tips of the two sujiroial

ones arci baiely i)erceptible; the pectinations of the lingual teeth are well marked and

ditferentiated.

The chest [i. e., space betw-een first and seventh branchial apertures) is about as long

as the snout.

The fins are moderate, the anterior dorsal being somewhat higiier iu front of the middle

than the diameter of the orbit, and the second dorsal about twice as high or eipial to the

distance between the eye and first branchial aperture.
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The color is dark, except npoii tlie belly, which is grayish. The second dorsal is darker
across the middle iu front and towards the margin behind, while the caudal is blackish

throughout.
MEASUREMENTS.

Inches.

Tiital length 11

Snout to eye 1

Snout to first branchial aperture 1 ^7^,

Snout to seventh braiichial api>rture 2A
Snout to oommencemeut of first dorsal 5j

Snout to end of first dorsal 6J
Snout to commencement of secfuul dorsal 7.,'^

Snout to end of second dorsal 10

Snout to end of caudal 11

Snout to commencement of caudal below 9j !.

Snout to commencement of cauilal above 10

Snout to anus 7|

This hitherto undescribed form is evidently most closely related to the tyi)ical species

of the genus Petromyzon, but (litters l)y the obsolescence of the armature of the suproral

and infroral lamina', while dirt'erences of proportion characterize the species; it is scarcely

generically distinct ii'oin Petromi/zon, but may be distinguished as a subgeneric type under

the name Bathymyzon with the following characters:

BATHYMYZON.

Pctromyzontinw with the suproral lamina contracted, its two converging teeth almost

completely fused together and only evident at the summit of the combined mass, infroral

lamina crescentiform and spout-like at the middle, and with the denticles obsolete, discope-

ripheral teeth numerous and iu obliquely-arched series of 4-7, declining downwards; the

innermost lateral teeth of the four rows diverging from the mouth, in each side bicuspid,

with the cusps apiiroximated, and diminishing downwards rapidly; the lingual teeth 3,

pectinate, the anterior deeply impressed and sulcate backwards at the middle and the pos-

terior correspondingly curved backwards at their iauer lateral angles; the anterior dorsal

fin distinct from posterior. (Gill, MS.)

Class ELASMOBRANCHII.
Lyriferous vertebrates with cartilaginous skeleton, and destitute of membrane or der-

mal bones; no cranial sutures. Body with vertical and paired fins, the posterior jiair ab-

dominal; caudal tin with elongated upper lobe; gills attached by their outer edges to the

skin, with an intervening gill opening between each; no gill cover; skin naked or covered

with minute imbricated scales or hard plates, sometimes spinous; no air bladder; arterial

bulb with three series of valves; intestines with a spiral valve; optic nerves united, not

decussating, or only slightly so; ova few and large, fertilized, and sometimes developed

internally; embryo with external deciduous gills; males with intromittent organs attached

to ventrals.
KEY TO SUBCLASSES OF ELASMOBRANCHII.

I. Oill oiieniugs, 5-7, slit-like
;
.jaws detached from skull SelaCHII (Sharks and Rays)

II. (iill openings single, four branchial clefts
;
jaw and palate attached to skull . . . Holocephali (ChiniaTas)

The class Elasmohranchli, intermediate between the true fishes and the Marsipobraiiciii-

ates, is sparingly represented iu the abyssal faunas.

Subclass SELACHII.

Elasmobranchiates with body more or less cylindrical or depressed, with gill openings

slit-like, five (sometimes six or seven) iu number, sometimes lateral or inferior; Jaws de-

tached from the skull ; opercular and pelvic bones lacking.
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KEY TO THE ORDERS OF SELACHII.

I. Trunk more or less cylindrical, snulually t:iporing into the tail; gill openings lateral . .. .Sqi'ali (Sharks)

II. I'rtmk depressed (ill typical gcnei-a the highly devcloi)ed pectoral fins loruiiug a broad flat disk)
;

gill

openings veutral RaI/E (Skates and Rays)

Order SQUALL
The Sharks.

Sehichiaiis, with body more or less oyliiulrical (sometimes miuii dejiressed aiiteiiorly),

gradually attenuating into the tail. Branchial openings lateral, slit-lilve, 5-7 in number, either

entirely in front of or entirely behind the peetoral, opening over their bases. Pectorals

moderately developed, distinctly differentiated from the sides.

KEY TO THE DEEP-SEA FAMILIES OF SQUALL
I. Anal fin lacking.

A. No spines in front of dorsal fins SCYMNORHINID.-E

B. Each dorsal fin preceded liy a spine Spinacid.k

II. Anal tin iiicsent.

A. Dorsal lins two, withinit antecedent spines, the first al)Ove or liehind the veutrals Scylliid.e

B. Dorsal fins two, without spine.s, the first in advance of ventrals; caudal crescentic, with a keel on

each side of its stem; gill opening.s enormous Cktoriiinid.-e

C. Dorsal fin single, without spine; caudal without notch posteriorly Oulamydoselaciiid.e

In this key only those families are included representatives of wliich have actually

been taken at great depths. Other forms, such as ISdaclw intixima, jirobably sink lielow the

huiidred-fatlionis limit at times. Oanestrini records as living " /« Inoijhi prufoHili,^^ in the Med-

iterranean, Kotidanun (jrixeus, Heptancliun cinereus, Selache maxima, and Carcharodon Ron-
delctii. Spina.r nujer, however, tSci/mnn.s livliia, nml lAcmaroiis roxfrafns, which dwell "«
f/rande profoiidita,'" appear to be the only Mediterranean forms entitled to admission in this

list, except perhaps Genirophorm yranulosuH, which it may be strays in from the deeps of the

Atlantic, as far east as Sicily, and Erhinorhinus.

Family SCYMNORHINID.^.
Scymnidcp. Gill, .Johnson's Cyclopa-dia, iv, 158.—Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 1883, 13.

Spinaeid(v (in jiart) Gunther, Cat. Fish. Brit. Mus., viii, 425-429.

Scymnorhinida:, Gill, ms.

Scymnoid selachians, without anal fins and with spineless dorsals. Scales generally

developed in the form of shagreen or fine bristly si>iiies; head oval, depressed; eyes

without nictitating membranes; nostrils with a simple anterior tag; mouth inferior and

.somewhat arched; teeth with trenchant edges; branchial apertures five, in advance of the

pectorals; dorsals two, siiineless, the first in advance of the ventrals, the second far behind;

anal lacking; pectorals rather small ; ventrals placed far back. {Gill.)

KEY TO THE GENERA OF SCYMNID.E.

I. First dorsal in advance of ventral. Lower teeth erect, triangular Scymnorhinus
A. Dorsal fins similar in size. Lower teeth oblique, quadrate, with horizontal cuttiug edges.. SoMxiusus

I?. Second dorsal longer than first. Upper teeth small, conical. Lower teeth larger, triangular, some-

what o)ili<iuc [Eri'UOTo.MK in s.—Indian Ocean.]

II. First dorsal opposite veutrals.

C. Teeth ei|ual in both .jaws, large, very obli(iue, eacli with several smuU cusps. .Skiii witli irregularly

phiced round osseous tub(^rclcs and ]irickles EciiiNdiuiixr.s

D. Low<'r tei'th much hirger than u)i|icr, i^rect, not serrated. Skin granular.

[IsisTirs.—South P.acilic and Gulf of (Jninea.]

This family is not common in .Vmericau M'aters. Of the three genera occurring in the

Atlantic, one, Scymnus, has been found only in the Mediterranean and the adjacent parts of
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the Atlantic. Somnio.sus and Echinorhinus live cLietiy in mid ocean, tlie former unciues-
tionably breeding at considerable deptli, tbougli it is not certain that it descends below the
hundredfatbom line. They are more abundant in the eastern Atlantic.

SCYMNORHINUS, Bonaparte.

Scymima, Cuviee, Ri-gne Animal, 1.S17, ii, 130.—MfLLEi: .md Henle, 8. ]!. Flag., 92.—GuXTnER, Caf. Fisb.
Brit. Mus., VIII, 426.

Two short dorsal fins without spine, the first at a considerable distance from the ven-
trals; no anal fin. Skin uniformly covered witli minute scales. Mouth transverse, a deep,
straight groove at each angle of the mouth. Xostrils at the extremity of the snout. Upper
teeth small, pointed; lower much larger, dilated, erect, triangular, not very numerous. No
membrana nictitans. Spiracles wide. Gill openings narrow. (GUnther.)

SCYMNORHINUS LICllIA, Bonaparte. (Figures.)

Squalus lichia, Bonnateure, Tabl. Eueyel. Ichtli., 1788, 12.

Squale livlie, LACi':pf;i>K, Hist. Nat., i, 279, pi. x, fig. 3.

Scj/iiiniis lichifi, Bonaparte, Fauna Italica, in, fasc xiv-xvi, 1836.

—

MCllek and Hesle, S. B. nag;.,92.

—

DiMtiinL. El.asm., 452.

—

Bocagh and Capei.lo, I'eix. Plagiost., 34.—tiCNTiiEi;, Cat. Fish. Brit. Mns.,

\-in, 42.5.—COLLETT, Bull. Sue. Z()<il. Frauce, 219.

A Scyninns with seventeen or nineteen erect teeth in the lower jaw, with the edges ser-

rated. Scales minute, with a median keel, and terminating in a jioiut. The first dorsal fin

is nearer to the root of the pectorals than to that of the ventials.

This is the only species of the genus. It occurs in the western parts of the .Mediterra-

nean and about Madeira. It should be sought for by the fishermen on the Halibut banks.

SOMNIOSUS, Le Sueur.

Somniomis, Le Sueur, Jour. Acad. Nat. Sci. Pliila., 1818, i, 222 (tyjie, Sumniasus hriripiinia, Le Suinir).

—

Gill, Proc. Acad. Nat. Sci. Phila., 1864, 264.—.Jordan, lor. cit., 14.

Lasmargiis, Muller and Heni.e, S. B. Plag., 1838, 93. [Preoccupied in Crustacea Iiy Kriiyer.]

Rhiiioscymnus (^.s'omniosHs part), Gill, lor. ril.

Scymnoid sharks with body elongate and two spineless dorsals; fins all very small, the

veutrals nearly opposite tlie second dorsal; mouth transverse, with deep groove backward

from its angle; nostrils near the extremity of the snout; jaws feeble; teeth in upper jaw

in .several rows, small, narrow, conical; teeth in lower jaw numerous, in about six rows, the

point so much turned aside that the inner margin forms a cutting edge; s|)ii'acles moderate;

no nictitating membrane; gill openings narrow; skin uniformly covered witli fine tubercles.

Two species are known; one, S. rostratu.s, recorded by Itisso and Cauestrini from the

Mediterranean, otf Nice and Genoa, where, according to Cauestrini, it lives at great depths

(Fauna d' Italia, Pesci, p. 43) ; the other, 8. microcrpludMs. fnuu the North Atlantic.

SOMNIOSUS MICROCEPHALl'.S, (S.MiNKii.Ei!), (i'xH'i; and I!ea\. (Figure 8.)

Squalti.^ carcharia.'i, Muller, Zoologicm Dauicie Prodrouuis, 1776, 38 (not Linnanis).

Sqitalim microeephaluti, Schneider in Blocb, Syst. Ichtb, 1801. 1.35.

Scymnus mirroocphdhis, Kroyer, Danmark's Fiske, ni, 18.53, 914, tig.

—

Collktt, Xovgcs Fislcf. 212.—Malm.

Fauna, G26.

Somniosui microrrphal lis, Goode and Bean, Hull. Essex Inst., 1877, 31,—.Iouhax and (Jilbkut, Bull. x\i. U. S.

Nat. Mus,, 1883, 15.

Sonmioxii.'i brrripinna, Le Sueur, .lourn. Acad. Xat. Si-i. I'hilu., i, 1818, 122.—Storer, Rep. Fish. Mass,, 189.

Scijmnus hrri-ijHiiiia, Dk Kay, Zool, N. Y., Fish,, 361, pi. i.xi, lig, 202,—Storki:, Jleui. Am. Arad. Sci., Bos-

ton, IX, 1867, 235, pi, xxwiii, lig. 2.

L(F.mai-i/iis hrri-ipiiiiiu, Di'-Mei:il. Ichlli., 4.56, pi, v, tigs, 3-4.

—

Moueai', Poiss. France, i, 3(il, lig, 63,

SqiKihiH borealis, SCORKSBY, Arctic Regions, 1820. i, 5.38, pi. xv, ligs. 3-4.—Jenyx.s, Man. Brit. \ert. .Auiin.,

1835, 506.
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Srymiiiishoiralin, Fi.uMiNO, British Animals. 1828, 166.— VAUltiCLi., IJrit. Fish., Ist ed.. II, 103, 2(\ od., il, .">27,—

SwAIxsd.N, Fishes, li, 315.—Nll.ssox, Sk:uicl. Fauna, iv, 724.—TiioMi-sox, Nat. Hist. Iiclanil, n. 2.">.").

Lmiiargiis honalh, MCi.i.iM! and Hi:nm,i:, dji. cil... 1838, 93.—Gai.mard, Voy. Groeiiland, Poiss., pi. xxn.—Vau-

uixi,, op. cil., 3d ed., ii, r>2l—DuMi:;i!ii„ Ichth., i, 4.5.5, jd. v, figs. 1-2.—Gi'xTiii;i!, Cat. Fish. Brit. Mus.,

VIII, 42(>.

Scijmiuis horralix, MCi-i.Ki! and HlCNi-n, op. cil.. 93.

Scymiiiis fihir.iuli.'t, Fahkr, l^'isclio Ishunls, 1829, 23.—NiLSSox, I'rodr, Tclith. Skand., 11(1.

Sciimniis Giiniicri, Riciiaud.sun, Fauna Horcali—.Vniericana. ill, 313.

Stiiinhm norwci/ianiis, ISlaixvii.i.k., Faulll^ Franjaiso, 61.

.'<ili((iliin itorrcfi'icK)!, GUAY, Gronow, Syst. I<-lith., 8.

Sciimiiim microplcnts, ValexcikXiXES, Noiiv. Ann. Mus., I, 1834, l.->4. pi. \\.

Lciodan cehinatiim, Wood, Proc. Bost. Soc. Nat. Hist., ii, 171.

A Somnio.<im with body rohnst, rsipidly tapci-inji hchiiid, its <>r('iitest depth id)out one-

fifth its h^iifitli; mouth tiausvcise, iiiodeiate, with deep groove at its aiigk^; upper jaw with

live rows of small lancet-shaped teeth, lower jaw with about si.K rows of broad, quailraiigular

teeth, divided in their centers by a perpendicular ridge and directed outward; about

twenty six teeth on ea(di side; s])iriicles present, small; skin with tine tubercles; fins small,

the first dorsal about as large as the ventrals and laigcr tiian the second dorsal and both

S])ineless; pectorals short; caudal short and l>luntisli

The Nurse Shark belongs to the northern parts of the Nortii -Vtlantic and the Arctic

Ocean. Twenty or more Lave been taken about the lUitish Isles within the past centnry,

chiedy along the northern shores, though one has been seen off Suffolk, and one in 1832 was

found in the estuary of the Thames. lu the western Atlantic it has not been seen south of

( 'aiie ('od. Three came ashore at Provincetown in lS4S-'in, one at Portland, Me., in 1S4(;,

and one about (Jape Ann before 1818, when Le Sueur saw and described its stufl'ed skin at

Marblehead. About Greenland it is frecjuent near the shores, as it is also off Iceland and

Norway, and the jaws are often seen in ethnographical collections, lieing used by the Eski-

mo to make a nidi; tiara-like headdress. Curiously enough, this sluggish sliark is a deter-

mined enemy of the wiiale, and bites great lumps of tlesh from its body, as Scoresby has

recorded in his "Arctic Regions."

tSoiiniio.sii.'i descends to considerable depths, and, as Liitken lias shown, deiiosits its

numerous soft, globular eggs, devoid of protective covering, in the soft mud in the bottcmi

of the deep sea.— | Liitken, Vid.-Medd., LSTO-'SO, i)p. r,C,-C>l. Zoological Itecord, 1871. Day,

I'Mshes of (ireat Britain and Ireland, ii, 321 1.

Somniosii.'i rostratus [iScymnus rostratus, liisso=L(vmfirgus rostratuH, Canestrinl), is a

form recognized by Italian naturalists from a very few individuals observed about Nice and

(lenoa. It li\'es a (jrande proftiiKlita (Canestrini) and attains the length of 10 decimeters.

Family ECHINORH IN ID^-E.

ECHINORHINUS, Blainvllle.

Echiiiorhiniis, Bi.aixvillk, Bull. .Sid., 1816, 121; Faiuii' Franvaise, 66.—ISoN'AP.vm'E, Icon. Faun. Ital., iii, fasc.

xiii, 1836, Ni). 138.—Mi'i.i.r.i; and Hexli;, S. B. Flag., 1841, 96.—GCntiiei!, Cat. Fish. Brit. Mus., viu,

428.—.louDAX and GiLitKitT, Bull, xvi, U. S. Nat. Mus., 1883, 13.

Coniodus, Aoassiz, Poiss. Foss., in [t.vpo nonioiliiH spinasiis, ]d. E, iig. 13].

Scymnoid .sharks with t wo .^- ma 11 sjiincl ess dorsal fins, the first opposite the ventrals ; anal

tins lacking, jiectoral and caudal hut slightly develo])ed, the latter wiili no |iit at its base.

-Mont II cri^.sceiitic with a labial fold around its angle; nostrils midway between the month and
theend of the snout. Teeth in both jaws veryoblicpie with smooth cnttingedges, the points

being turned outward; two or more strong cusjis on each side of the inincipal jioint. No
nictitating niembiane. Spiracles small; gill openings of mo(lerat(^ width. Skin with scat-

tered, round, jirickly tubercles, each leaving a scar when detaelied.

ECHINORHINUS SPINOSUS, (Gmei.in), Bi.aixvim.e. (Figure 9.)

Sqiiahis spinosus, Gmf.lin, in Linn., Syst. Nat., 1788, i, LW).—LAClcPf:r)E, Hist. Nat. Poiss., i, 283, pi. iii, fig.

2.—S('iiXKii>r.it, .Syst. Ichth. of Bloch, 1801, 136.—Risso, Ichth. Nice, 42.

Svi/mnas spimisiis, Cuvier, Kfegne Animal, 1817, ii, 131.—Kisso, Hist. Nat. Fur. Merid., Poiss., in, 130.
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Ecltinorliinus spiiiosiis, Blaixvii.le, Bull. Sii., 181G, 121.—Faiiuo Frauvaisc, 66.

—

Bonai'autk, Icon. Faun.
Ital., Pescl, HI, pi. c.vx.wiii.—MuLLKR anil Hk.vle, S. B. Plag., 96, pi. i.x.—Yakheli,, Brit. Fi.sh., 2(1 cd.,

II, 532, fig. ; 3(1 ed., II, .529.—C().sta, Fauna, Nap. Clioud., xvi.—Drjiliiai., Ichtliyologic, i. 4,59.—CiCNTiiKU.

Cat. Fish. Brit. Mus., viii, 428.—Goodb and Bf.ax, Bull. Essex Institute, 1877, 31.—Caxe.stkixi,
Fauna Itallca, Pesci, 42.—Jordax, lor. HI., 13.—GKiLKii.i, I'esii Italic!, Cat., 53; Eleneo, 1S83, 113.—Day,
Fishes Gt. Brit. & Ireland, II, 323, ]d. ci.xii, lig. 2.

Goniodiis spinosus, AcAS.siz, Poiss. Fo.ss., in, ))1. E. lit;. 13.

Centrnphoriis sphKixus, S\V.\INS(>X, Fishes, ii, 31.5.

Sqttalns hrucits, BDXX.YTKRiii-:. Encyidopt^die M(?thodi([ue.

Erhhiorliiiiiis obemin, Smith. Illustrations nf the Zociloijy of Soutli AfViea. l.s3S-'42. Pisces, pi. i.

Spiracles bcliiinl the eye, bchiiiil the vertical fritiu the aiiole of tlic mouth. Teeth

22~^|- lior.sal fins (tiose together. Each tubercle witli a small spine in the center. Jiiowiiish

A'iolet, with or witlioiit dark spots. (Gllniher.)

A .single iii(li\i(laal lias l)eea observed in tlie western Atlantic. This drifted ashore at

Provineetown in December, 1.S7.S ((xoode and Bean, loc. ciL). In tlie ^lediterranean it is rare,

and lives at considerabh? depths (Gtiuestrini, Fauna d' Italia, I'esci, p. 42). Ri.sso men-
tions one weighing 400 pounds. Day ri^eords the occurrence of .some thirty indiviiluals in

British waters since 1828, the largest feet in length; this was a female and contained

.seventeen eggs, and was talceu off the P^ddystone in January, ISO!). Since ctiptures in this

region have been made at all seasons of the year, it would appear that its breeding place

and home is in the noitlieastern Atlantic, and tliat its infie([uent capture is due to its hal)it

of living on theoiishore ledges and banks at considerable depths. As the .sjnionyiny shows,

it was recorded by Smith from theOape of Good Hope. It may be regarded as i)eculiar to

tlie eastern part of tlie .Vtlantic Basin, the Cape Cod sjiecimen being doulitles.s a waif.

Family SQUALID^E, Gunll-ier.

Spiiiacidii:, GiiNTnEit, Cat. Fish. Brit. Mus., viir, 1S70, 417-425.

—

.Ioiidax ;iud (iiLr.i:i;T, Bull, xvi, U. S.Nat.

Mus., 1883, 15.

Selachians with body .somewhat elongate and head depressed; eyes lateral; nictitating

membrane tib.sent; inoiitli inferior, rather large, with a deep groove along either side; teeth

compressed, varied; nostrils inferior, lateral, near the front margin of the snout; spiracles

moderate; gill openings moderate, five on each side and all in front of the pectoral lius;

dorsal fins two, each armed with a spine; the first dorsal in front of the pectorals; anal tin

lacking; Ciuidal fin with the lower lobe small or obsolete; ventrala far back.

Of the .seven genera comprising this family only two, Stiudhi-s {^Acaiilhia.f) and (hij-

notm [
= Gentnna), are shallow-water forms. Of these, all tlie species are represented in

the Mediterranean. The family Spinacidiv is peculiarly characteristic of the Mediterranean

fauna, all known species except three, one of which is from the northwestern Atlantic and

two are from Jtipaii, occurring in that sea or waters immediately adjacent. SqualuH is the

most cosmopolitan of the genera, but does not enter the North Pacific.

The tleep-sea forms of these little sharks are especially abundant in the great depths

outside the entrance to the ^Mediterranean, where an extensive fishery is carried im.

KEY TO THE GENERA OF Sl'INAClDvE.

(Adajited from Valllant.)

I. Trunk more or less rounded.

A. Upper teeth bicuspid.

1. Lower teeth obli(iue, with trencliaut inner edges EtmOPTERUS
2. Lower teeth tricuspid Ckxtroscyi.i.hm

B. Vrpper teeth ol)li(|ue, with trenchant inner edges; lower teeth similar. -.[Squ.ai.us.—Shallow water.]

C. Upper teeth simple, pointed.

1. Lower teeth more or less erect, triangular ScYMXoiioN

2. Lower teeth olilirjuc, with treuchant inner edges.

a. Dorsal spines prominent; " upper teeth triangular," Vaillaut Cextropiioru.s

b. Dorsal spines liidden; "upper teeth conical," Vaillant Cextro.scy'.mxus

3. Lower teeth simple, straight Paracentroscylliu.m*

ir. Trunk rather elevated, trihedral. Teeth erect, conical in upper jaw; triangular, serrated in lower jaw.

OXYNOTUS

*A deep-.sea geuns from the Bay of Beugal, described by Aleock in Ann. and Mag. Nat. Hist., 1889, 379.
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ETMOPTERUS, Rafinesque.

Spinax, CtiviER, Rfegiie Animal, 1817, II, 129.—Milleu ami Ilr.M.K, S. 1!. Flag., 1841, 86.

Acanthidiitm, Lowk, Proc. Zool. Soi'., 183SI, 91, (type, A.piisilliim Lowe).—Fishes of Madeira, 1843-«>0, '+0.

Sitiiiacoid sharks, witli two doisal fins, eacli with a si)ine; no anal fin. Moutli but little

arched; a lonj;-, deep, stiai.ulit, ol)li(<u(^ groove on each side of tlie mouth. Teeth of the

lower jaw wifh the jjoint so much turned aside that the inner margin of the tooth forin.s a

cutting edge. lTj)i)er tecfh erect, each with a, long pointed cusp and one or two small ones

on each side. No membraiia iiictitans. Spiracles wi<le, superior, behind the eye. Gill

openings narrow.

North Atlantic, Mediterranean, and southeastern Pacific.

ETMOPTERUS SPINAX (Linnet's). (Figure 10.)

Spimx spinnx. LiNx.F.is, Syst. Nat,, x, 1758, i, 233; xii, 1766, I, 398.

Spiiiax n'Kjer, Bonaparte, Fauna Italica, Pesci, in, 1832-'41, tig. 1, pi. cxu.

—

DumJouil, ElasmoVir., 441.

—

GOnthkk, Cat., viii, 424.—Collett, Noiges Fiske, 1875, 215.—Capello, Cat. Peix. Port. 1880, 49.

A 8pinax, with scales tipped by short setiform spines, giving a villous appearance to the

skin. Fir.st dorsal shorter than second, midway between the second dorsal and eye.

Uniform brown or black, or with whiti.sh longitudinal baud along the side of the abdomen
and of the tail. Caudal .sonu'times with white margin. (Gilnihcr.)

The little spinous dogfish with tricuspid teeth in its upper Jaws has not yet been

fimnd in the western Atlantic. Unless the naturalists of lOurope have been careless,

its distribution on that coast is very remarkable. The Norwegians tiiid it along their entire

<'oast, from the Christiauia Fiord to West Finmark (lat. 09° 30'), where it is abundant and

l)roduces young in midsummer. In the Mediterranean it is also abundant, occurring at

great depths (*(?<//« a (jramJe profonditiu Canestrini), and it lias also been taken in the Atlantic

oft'Li.sbon. We can find no record of its having been observed by French or English nat-

uralists, unless it has been confounded with the other form of spiny dogfish

—

Squalus

aea»fhiaii,Jj.,—which is abundant at both extremes of the recorded range of iSphuix xpina.v,

and is abundant in the Mediterranean as well as in Norway, and also on the American
coast from New York (lat. W^ 30') northward to Lal)rador and doubtless to Greenland. It is

])robablc that a Inor(^ careful s(^arch may reveal the presence of Sphui.r on the Engli.sh and
French coasts, and it may be in America.

Utmoptertis spinax is replaced about Madeira by IJ. pnsiUus.

Etm. {irxnulosus of Giintber (Challenger Keport vi, Shore Fishes, 19, ]>1. ii, 2, fig. C),

occurs on the southwest coast of South America, where a single specimen lOJ inches long

was obtained by the Challenger.

ETMOPTERUS PUSILLUS (Lowe), .I. &. E. (Figure 5.)

AcanUnxUmu iimiUum, Lowe, Proc. ZoiJl. S^c. London, 1839, 91.—Trans. Zool. Soc., iii, 19.

Spinax jmsillun, GCxthek, Cat. Fish. Urit. Mus., viii, 425.—Vaillaxt, Voy. Travaillenr and Talisman. 72.—

Collett, Bull. Soc. Zcxll. France, xv, 1890, 219.

Spinax hilHanu>i, PoEY, Mi'm. Hist. Nat. Cuba, ii, 340.—Hep. Fis. Nat. Cuba, 1868, 454 (^rfe Giinther).

A SpiiKi.r witli l>ody smooth, scales very small, each w ith minute tuberosity, but without

spines; the first dorsal lin much shorter than the second, midway between the second dorsal

spine and the eye; tail relatively shorter than on >S'. spiitd.t; its length less than the space

between th(^ snout and the origin of th(> pectorals; color brown. (GUnther.)

The P>}(tl;e took a single individual, believed to belong to this species, at Station cviil,

off St. Chri.stopher, in 208 fathoms. It had previously been known only from Madeira and

("uba, the ('ape \'ei(les. 290 fathoms (TravmUcur), and the Bernmdas ((Joode). Lowe had

five or six from Madeiia, wliere it is not very rare, never exceeding a foot in length. The

species is there taken " at moderate depths," but the line fisheries of Madeira are sill at extra-

ordinary depths below the surface.
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Tbe Freucb expedition obtiiiued an individual, 230 millimeters long, at Station cxi, in

the channel of St. Vincent, St. Antoine, in the Cape Verde Islands, at a depth of 580 meters.

CENTROSCYLLIUM, MuUer and Henle.

Ccntroscyiliuin, MiXLER and Hkxlk, S. B. Plag., 1841, 1!U [t.\qie Sphuix Fahricii RviuhaTilt].—.Ii>1{I>ax and

UiLBi-.l'.T, loc. (it.

Spinacoids with teeth ecjiial in both Jaws, small, straight, pointed, each witli one or two

smaller cusps on each side at base; mouth crescent-shaped, with a straight, oblique groove

at angle; spiracles medium; branchial openings rather narrow; two dorsal tins, eacli witli

a strong spine; the second entirely behind the vcntrals.

CENTROSCYLLIUM FABRICII, (REixiiARivr), Mri.i.Ei: aud Hf.xi.i:. (FiKure 7.)

Spinax fahiicii, Reinhaisut, Dausk. Vid. Selsk. Fiiih., iii, 18-'s. xvi.

CmtrosdjUimn fabrkii, JU'llfk aud Henle, op. cit., I'Jl.—Dcmeuil, Elasiiiol)r., 44!).—Gunther, Cat. Fish.

Brit. Mils., VIII, 425.—(JOODE aud Bean, Bull. E.ssex Inst., xi, 1879, W).—Vaii.laxt, TTaraillpiir and

Talisman, 73.

—

.Iordan and Gii.iiERT, Bull, xvi, U. S. Nat. Mus., 1883, t;.

Body somewhat rounded, covered with miuute stellate scales; dorsal tins short, each

preceded by a strong sxjine; teeth in both jaws tricuspid, small; color, dark brown.

This little shark, previously known only fioin the coast of Greenland, has, since 1S7S,

been found to be common on the offshore banks at depths of 150 or more fathoms in com-

pany witli CcntroKcijiHnus. ^'aiIlant's assignment of a specimen from tbe ISaiic dWrguin,

750 fathoms, to tliis species, is at best very questionable.

A young individual, probably C. F<(bricii, was taken at station li.'JTT, I'ebruary 11,

1885. Colors: "All the tins whitish, except caudal, which is yellowish; dorsals with a nar-

row black stripe anteriorly; tiji and lower loiie of caudal with very broad black margin;

iris greenish golden; sides with several lines made uj) of dark dashes."

CENTROSCYLLIUM GRANULATrM, Glnther.

CeHlroscyUiiim f/i-ii»iihiltim, GiJNTllF.R, ( balleuger Report, x.xii, 7.

This form is evidently, as Dr. Gilnther indicates, very closely allied to Centroncyllium

Fahricii, having the same disposition of the fins, size of teeth, and dorsal spines, but the

epidermoid productions of the head and body are much coarser and in the form of granula-

tions, whilst in CentroseyUiuiii Fabricii they are minute.

One specimen, 11 inches long, badly mutilated, was obtained by the Ghallenner at

Port Stanley, Falkland Islands, station 311; depth 245 fathoms.

SCYMNODON, Bocage and Capello.

Saimnodon, Bocage and Capei.i.O, IToc. ZoiU. Sue, 1864, 2G3 [t> ye '^- rhiiitii.% I!. & C.].

Spinacoids, with teeth in upper jaw simply pointed, and teeth in lower jaw more or less

erect, triangular. Scales leaf-shaped, with three strong ribs, each terminating in a point

below. Dorsal fins small, low, each preceded by a small spine.

A single species, .S'. rhujcns, from deep waters oft' the coast of Portugal, has been

described. [Bocage and Capello, Joe. c/<.—Giinther, Cat. Fi.sh. Brit. Mus., viii, 423.]

SCYMNODON RINGENS, Bocace and Capello. (Figure 12.)

Sciimnudoti liiujens, Bocage and Capello, P. Z. S., 1804, 203, tig. 5; Peix. Plagiost.. i. jii. i, lig. 1.

Centrophorm rhtyen.i, Gi-ntiier, Cat., viii, 423.—Capello, .Join. Acad. Sc. Lislxm, ii. li'<. lig. ottli.- t.cth;

Cat. Peix. Port., 1880, 49. Coasts of Portugal. Rare. (Lisbon and Setubal.)

A Scymnixhm with labial grooveextendingfor some distance along the margins ofJaws.

Upper teeth small, narrow, lanceolate ; lower teeth more or less erect, triangular
;
the lateral

ones somewhat inclined backward. Distatice between nostrils one-half length of snout.

Lower angle of pectoral rounded, not produced. Dorsal spines feeble, projecting but



12 DEEP-SEA FISHES OF THE ATLANTIC BASIN.

sliglitly beyond skin. First dorsal nuich shorter tlian second ; lengtli of l)ase (withont spine)

aliout onel'ourtli of its distance from tlie second dorsal. Extremity of ventral tins behind

end of the second dorsal. Scales pedunculate, each with three strong ribs, terminating in

a i)oiut. Uniform brownish black. (Modified from Giinthcr.)

CENTROPHORUS,(Muner and Henle), Bocage and Capello.

Centropnorits, MOlleu and Hexlk (part).—GOntoeu (part), Cat. Fish. Brit. Mns., vm, 410.

Cenirophonis (restricted), BoCAGE and Capello, Proc. Zoiil. Soc, 1804, p. 203 [typt' i'iniroplii,rii>i ijranulosKn

(Sehii.), M. aiulH.].

Spinacoid sharks, with two dorsal fins, each with a si)ine, which is sometimes hidden

under the skin; no anal fin. Trunk elongate, without lateral folds. Mouth wide, but

slightly arched; a long, deep, straight, oblique groove on each side of the mouth. Teeth

of the lower jaw with the point more or less inclined backward or outward. TT])per teeth

erect, triangular, or narrow lanceolate, witli a single cus^). No membrana nictitans. yjiira-

cles wide, behind the eye. Gill openings narrow. (Gunther.)

CcntrophoruH has not yet been taken in the western Atlantic, although six s])ccies have

been found in the iMediterranean and tlie neighboring parts of the ocean, viz:

1. CviitnqjIioniK i/rtiuuhxiis (Sciix.), M. and H. Mediterranean and Madeira.

2. Cciiti-ophorus limilaniciis, JSocAGE and Capello. Oft' Portnfjal.

3. Cciilrophoriis crcpidaler, Bocage and Capello. Oft" Portnt;al, Madi^ira.

4. Conirophorus squamosus (Gmelin), M. and H. Off Portugal.

5. Centrophortts Dummlii, Johnson. Madeira.

6. Centrophoriis calcvits, Lowe. Madeira, oft" Portngal.

The French expedition obtained C. n(jiirn)inlosits in considerable numbers atSetubal, as

well as two individuals of G. calcem. The Ghdllcnf/er did not obtain a single individual of

the genus irom the Atlantic, but took two undescribed forms, G. foliaceits, Giintlier, and

G. squamidosus, Giiuther, off Japan, "an additional proof," remarks Giiuther, "of the

extraordinary resemblance of the Japanese and Madeirau marine faunas."

CENTROPHORUS GRANULOSUS, Mulleu and Henle. (Fignre 11.)

Centrophorus yriiniilasM. MCller and Henle, Plagiost., 89, pi. 33.

—

Bocage and Capello, P. Z. S., 18G8,

260; Peix., Plagiost., 25 (partim).

—

Capello, Jora. Aead. Sci. Li.sl)oa, ii, 113 (partim); Cat. Peix. Port.,

1880, 47.—GiJNTUER, Cat. vm, 420.

The labial fold does not extend along the margin of the mouth. The distance between

the nostrils is rather more than one-third the length of the pra'oral portion of the snout.

The lower angle of the pectoral is produced into a. narrow lobe, longer in adult examples

than in immature. The length of the base of the second dorsal (without the spine) is two-

thirds of that of the first (without the spine) ; and the length of the first (without the spine)

is one-third of tlie distance between the two fins. Extremity of tlie ventral fins l)elow the

second dorsal spine. Scales rather smooth in adult examples, without median keel, ribbed

in front. Young examples rough. Uniform brown
;
young examples with the extremities

of the fins white. (Giinflier.)

This form occurs in tlu^ Mediterranean ami the neighboring parts of the .Vtlantic.

The British Museum has a fietus, which has been provided with a name by Dr. Rleeker
(Gcntrophnrns ini>liiceeiisis, A(^t. Soc. Sc. Tndo-Neerl., A'TIT, Amboyna, Indies). Dr. (liinther

says that no distinctive characters can be given from a single undexcloped (•\ami)lc which
is not la good condition.

CENTKOI'IIORUS LUSITANICUS, Bocagm and Capkm.o.

Centroplioriia iKxilaiiicitii, I'rnr. Zoiil. Sue., 1.S01, 200, lig. 1.— Bocage and ("api:m,o. Apuiilanimfds Ichth.

do Porlngal, Peixea Plagiost., Lisbon. ISOO. 2S().

—

(iixTiiEU. (at.. ^|1I. 121.

—

Capei.i.o Cit. Peix.

Port., 1880. Coast of Portugal.

Very similar to G. (/rdnulonus, Imt with base of the first dorsal lin mhhIi longer, etc.
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The labial fold extends a little way aloiiy- the margins of the mouth. Tlie distance
between the nostrils is rather more than one-third of the length of tlie |ineor;d ])ortion of

the snout. Teeth without serratnre. The lower angle of the iieetoral lin is ])rodueed into

a tapering lobe. The lengtii of tlie base of the second dorsal (without the spine) is one
half of that of the first (without the s|)ine); and the length of the base of the first (without

the spine) is one half of the distance between the two fins. Extremity ot the ventral tins

below the hind part of the second dorsal tin. ,Sc(ilcs rather smooth, icithont mcituin led,

Jiiiety sfriatcfJ. Uniform brownish. (Gihithcr.)

This species has been found onlj' off the coast of rortugal.

CENTKOPHORirS CREI'IlUTEi;, f.oiAiu; and Cai'ku.o.

Centroplwnis crcpidata; Bocaok auilC'APELLO, I'nic. Zocil. Sue, 1S(U. I'lil', 11};. S.— I'cix. I'laginst.. L'7. ))1. 2, (!};.

2.

—

Cai'KLLo, Joni. Acad. Sci. Lisboa, ii, 144.

—

iJi'-.vtueI!, Cat., \ in. 421.

—

Cait.li.o. Cat. I'l-ix. I'drt..

1880, 48.

Labial groDve prolonged forward, nearly meeting in the median line of the snout.

Upper teeth very small, narrow lanceolate. The distance between the nostrils is about two
fifths of the length of the praioral portion of the snout. Lower angle of the pectoral

rounded, not produced. Dorsal fins short, nearly equal in length; the length of the base

of the first (without the sjnne) is less than one-third of the distance; between the two tins.

Extremity of the ventral below the end of the second dorsal. Scalt's j)eih(iiciil<ifi\ irith

five or six ribs each. Blackish brown, spotted with darker.

Coast of Portugal; Madeira. Scarce. A fish of gi-eat dci)ths and caiiglit in the same
way as the Espinheis. Kot exceeding 3~> inches in length. (C((peIlo.)

CENTROPHORUS SQUAJIOSUS, (i.MEi.ix.

Ct-ntrophorus sqiiamosns, Gmelin, 1788, i, 1502.—DuMl^RlL, Elasmobr., 448.

—

Bocage and Capello, P. Z.S.,

1864, 200.—Peix. Plagiost., 27, jil. iii, tig. 2 (tig. of scales).

—

Capelj.o, ,Iiirn. Acail. Sc. Lislxia ii. 144.

—

Cat. Peix. Port., 1880, 48.—Guntueu, Cat., \-ili, 422.

The labial fold extends a little way along the mai.giu of the upper Jaw, but not along

that of the lower. Teeth ;-7j, the upper inclined outwai-d, with a notcli on the outci' side

of the base, but not on the inner; nn median tooth in the loirer jaic. The distance between

the nostrils is about one-third of the length of the pra'oral portion of the snout. Lower
angle of the pectoral fin very sligiitly produced. The length of tlie base of the second

dorsal fin (without the spine) is two-thirds that of the first (without tlie spine); and tin; lengtii

of the base of the first (without the spine) is about one-third of tiie distaiii-c between the

two fins. Extrenuty of the ventral fins below t\n' middle of tlic second dors:il lin. The

scales are leaf-shaped, irith a stromj median keel, quite free, inserted in. the slin hi/ a short stall:.

Brown. (Giinther.)

C. squamosus also (X'cuis only ott' the coast of Portugal.

CENTltOPHORUS l)lIMERILII,(.Ioii.N.-iox).

Mnchephilus Ditiiierilii, ,]<)\iS!«is, I'loi'. Zniil. Sue, 1861, ]). 713.

Most closely allied to (!. sqnanwsns. The labial fold extends a little way along tln^ mar-

gin of the upper .jaw, but not ah)ng that of the lower. Teeth 4;,, the upper small, straight,

triangular, with a- constricted cusp standin.g on a broad base; a median tooth in the lower

jaw. The distance between the nostrils is a little less than one tliird of the lengtii of the

pneoral portion of the snout. Lower angle of the pectoral fin very slightly produced; the

length of the base of the second dorsal fin (without tiie spine) is two-thirds of that of the

first (without the spine), and the length of the base of the' first (without the spine) is nearly

one half of tlif distance between the two fins; extremity of the ventral fins below the middle

of the second d(»isal tin. The scales are leaf-shaped, with a stronr/ median heel, quite/ree, in-

serted in the shin by a short stall;; brown, with dark spots, ((iilnther.)

The type of the siiecies, a male, from Madeira, 43 inches long, was pieseiitcil by .1. V.

Johnson, Esq., to the British IMiiseiun.
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CENTROPHORUS t^ALCElIS, Lovvk.

Criilio2)lii>nis cahriis (LowE), HoCAdK :iml t'.MMi.l.o, ApiMitnineiilus Iclitli. il.- I'<iiiiin:il, l'i:ixi-» Plaj^'iost.,

Lisbon, 1X66, 2:1

.Icanthicliiim cdlceiin, LowK, I'. Z. S., LoiicL, 18S!), 93.

((ntrophonis calcens, Lowi:, loc. ell. 18-J3, 93.—n(>CA(;K ami Cai-ei.i.o. Pcix.'s Plu^jios;., 2S, ]il. 2, tin. 1-—

C'APEi.i.o, .)orii. Acad. 8i'. Lisboa, il, 144.—GOntiiku, Cat., viii, 423.

Centrophorus crepidnlhua, Capki.lo, Pioc. Zool. Soc, 18tU, 261, fi^. 2.—C:;t. Pei.K. Pnil., 1X80, 48.

Tlio labial fold extcnd.s for some distance along- the niaigiu of tUc Ja \vs. Snout spatulate,

much produced, th(! distance bctweeu the nostrils being less than one third of the length of

the pra>oral portion of the snout. Lower angle of the pectoral fin rounded, not produced;

the length of the Itases of the two dorsal fins (without the spines) is nearly eciual, and one-

half of the distance between them; e.vtremity of the ventral fins below the middle of the

second dorsal fin. The scales are small, tricmpid, and so minute as to give a velvety appear-

ance to the skin. (Giinthrr.)

This form occurs off the coasts of Portugal and Madeira.

CENTROSCYMNUS, Socage and Capello.

Centroscymnus, Bocark and Cai'ELLO, Proc. Zoiil. Soc, 1864, 263; (type, CtnlroacijmiiiiKctclohph. Kocaj^eand

Cajwllo).

—

.Jordan and Gilbkut, Bull, xvi, U. S. Xat. Miis., 17.

Centrosojmnm (subgenus], Gunther, Cat. Pish. Brit. Mus., vui, 423.

Dorsal fins each with a spine, wliicli is hidden hdoir the skin. Mouth wide, but little

arched; a long, deep, straight, oblique groove on each side of the mouth. Teeth of the lower

jaw oblique, with the point more or less directed (Uitwards; upper teeth lanceolate, on a

quadrangular base, with a single cusp. Spiracles wide, behind the eye. Gill openings narrow.

CENTROSCYMNUS CCELOLEPIS, Bocage and Capei.i.o. (Figure 13.)

Centroaoijmnus crelolepU, BocAdE and Capeli.o, Proc. Zi)ill. Sdc, 1864, 263, tig. 4; Peix. Plagiost., 39, pi. 2,

fig. 3.—Capkli.o, Joiu. Acad. Sc. Lisb., ii, 144, plato of teeth ; Cat. Peix. Port., 1880, 49.—Wkight,
Ann. and Mag. N. H., 1868, 426.—Goode and Bean, Bull. PZssex Inst., 1877, 80.—Vaii.laxt, Exp. Scient.

Trav. and Talisman, 63, pi. ii, tig.l.

Ccntropluirus culolepin, GiJNTHEU, up. oil. , viii, 423.

Labial groove prolonged forwards, but separated by a broad space from that of the

other side. Upper teeth very small, narrow and lanceolate. The distance between the nos-

trils is rather less than one-half the length of the pneoral portion of the snout. Lower angle

of the pectoral rounded, not prodnceil. Dorsal fins short, es])ecially the first, the length of

which (without the spine) is only about one-sixth its distance from the second; extremity of

the ventrals below the end of the second dorsal. Scales on the head and nape with striiu;

the others smooth, with a depression at the base. Uniform blackish brown, ((fiinfher.)

Capello records the species from Setubal, and J. Y. Johnson obtained an example from

the sea of Madeira. The species is abundant on the offshore banks of New England, at the

depth of '200 fatlioms and more. It is ovoviviparous, like S(ii(alus.

The naturalists of the French expedition made some very interesting ob.servations upon
t lie breeding habits of this shark, in August, 1881. Most of the females were in condition of

gestation. The number of young varied from thirteen to fifteen. These were of various

sizes—from 10 to IfiO millimeters—and Vaillaiit, in his report ^p. GO), gives interesting

details concerning them. It is the idea of Vtiillant that these females, at the approach of

the breeding season, come nearer to tlie surface of the water in order to find a greater heat,

the temperature at the great depths where they are supposed ordinarily to live not being-

sufficient to develop the young. He remarks, however, that the specimens taken near

Setubal, in deei>er water were evidently very near the period of ])aitarition. and that it is

evident that the removal to warmer temperature is not always iiidisiieusable.
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Dr. E. Percival Wright reixirted to Dr. tUiiitlier that he had seen the Portuguese fish-

ermen capturing this form at a depth of -100 or ."iOO fatlioms, witli hand lines 2AW) feet in

lengtli, and that they eamefrom tlie same di'pth witli iri/iiloninui.

Centrosci/mniiK ohxriinis, \^aiilant (Voy. Travaillenr et TaHsman, 07, pi. ii, tig. 1'), is

doubtfully assigned to this genus, having close affinities also with Ccntroplioru.s. It was
taken oft' Soudan in I'OO fathoms and below.

OXYNOTUS, Rafinesque.

Oxynotus, Rafiuesqiie, Imlice, ISIO, i.'i.

Cenlriiia, Covier, R^gne Aniuial, cil. 1, 1S17, ii, VAO.

Sl)inacoid sharks, with elevated, trihedral trunk, and with a fold of skin along each

abdominal edge, and upon dorsal ridges between the fins; two dorsal fins, each with strong

spine; no anal. Mouth narrow, with deep lateral grooves. Lower teeth small, erect, trian-

gular, serrated; upper teeth slender, conical, grouped in front of jaw. Si)iracles wide, im-

mediately behind eye. Brauchial openings narrow. Xo nictitating membrane.
Mediterranean and adjacent parts of Atlantic.

OXYNOTUS CENTRIXA,(Liiiii.), Rafinksqik. (Figure 21.)

Squalus ceiitrina, LlNN.BUS, Syst. Nat., ed. x, 17.")IS, 1. L',3:5 (from Mediterranean, liaseil on dcacriptious of

Rondelet and Salviani).

Oxyiiotm centrina, Rafine^^QUi:. Iml. d' Itliologia Siriliana, ISIO, -t.), (JO.—(iii.i., Ann. Lye. Nat. Hist. \. V.,

VII, 405.

8<[imlu8 (Acanthorhinus) centrina, Hi.Aixvn.LK. l*'anue Franfaiso, 61, pi. xv, fig. 1.

Centrina Snlriani, Risso. Hist. Nat. Eur. Merid., I'oiss., Ill, 13.'>.

—

Boxaparte, Icon. Fanu. Ital., Pesei, CXLI,

fig. 2.—Jlt'LLER and Hexi.e, S. B. Flag., 87.—BocACEand Capei.i.o, Peixes Plagiost.,32.—C'apello, Jorn.

,\cad. Sci. Li.sboa, ii, 142, fig. of teeth.

—

Glxther, Cat. Fish. Brit. Mus., viii, 417.

—

Canestkixi, Fesci

d' Italia, 41.—Guichenot, Explor. Sei. d' Algeria, Poissons,126.—Day, Fi.sh. 6. B. & Ireland, ii, 318.—
GiGLiOLi, Elenco, 1883, 112.

Centrina oxynotus, SwAixsox, Fishes, ii, 36.5.

Centrina valpecula, Moreau, Poiss. de la France, i, 3.5.5, lig. til.

The Centrina, called in Italy '• pesce-porco,''^ '•pttrrco,'' and • ponrr-marin" in Por-

tugal "j>f/.(¥/>(»>Y'0„" in France •• Iiiiinontin," is not unusual in the .McditeiTanean, and indi-

viduals have been taken at considerable depths ou the Setubal banks, by Portuguese natural-

ists, while Moreau records a straggler from the mouth of the Loire. In 1877 one was taken

in 26 fathoms oft' the coast of Cornwall, and in ])ast years the species a])pears to have strayed

as far north as Cornwall.

Its claim to a position among the deep-.sea fishes is doubtful, but in the npinion of some
ichthyologists it is an iuhal)itant of .great ilejiths.

It has never been found outside of the northwest Atlantic.

Family SCYLLIORHINIDvE.
Scylliidw, GCixther, Cat. Fish. Brit. Mas., viii, 1870, 400.—Gll.i., Fain. Fishes. 21.

—

Da v. Fishes Gt. Britain

& Ireland. II, 309.

A family of sharks distiuguislicd l>y the position of their dorsal fins and their laying

eggs like those of the rays. The body is more elongated than in the sharks generally; the

scales developed as tine shagrt'en ; th(» head d('i>ressed and oval : f he nostrils with large flaps

;

the mouth inferior and arched ; the teetii small (several scries being in us(> at the same time),

compressed, and cuspidate ; branchial apertures five, the jiosteiior i>f whidi are abuxe tin!

pectorals; sjjiracles behind the eyes well developed; dorsal fins two, the anterior above or

behind the ventrals; anal fin present, variable in j)osition; caudal fin extended toward the

end of the tail, and with the lower lobe little produceil downward at its front margin : pec-

torals moderately developed and with rounded angles.
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Tho family, as thus defined, embraces i<!r!/llii(>ii, rristiiiru.s, Stcf/osloma. PKnisri/lUiim,

Chiloxcyllium, and related {genera. They are inhabitants entirely otthe seas of the Old

World and Australia, none beiiiR found iu Amerieau waters. They are amonj;- tlie tew

sharks whieli lay ejigs invested in paiehment-like eases, like those of the rays.

KEY TO THE ATLANTIC GENERA OF SCYLLIOKHlNIDyE.

(Ailaptril from Giiutber.

)

[. Nasal and tiiiccal ra\iti(^s separate.

A. Caudal tin witli uppor odjrcs entire.

1. First dorsal short, elevated; anal origin in advance ofseeond dorsal Scylliorihnts

2. First dorsal long, very low; anal origin behind tlmt of socond dorsal Pskidotuiacis

15. Caudal tin with uppor edges serrated PiasTiriU's

n. Nasal and Imccal eavities confluent.

C. Second dorsal iiu nearly opposite anal (iixiiLVMusTii.MA

Other genera, Stegostoina, rarasvyllinm, ChiloscyUium, and VroKnorhiiiKs are peenliar to

oriental faunas. Ginghjmostoma is a shallow-water form, inhabiting warm waters. Few
si)ecies of Sci/lliiim have been found at considerable depths.

This family is nearly cosmoi)olitan, but has no representatives in either the western

Atlantic or in the eastern Pacific, except a single Scyllium on the coast of Chile.

SCYLLIORHINUS, BlainviUe.

Seyllhrhinu^, lii..\iNvn,i,i.: (.Ionian and Gilbert, Bull, xvi, U. S. Nat. Mus., 1883, 869).

ScyUium, Crvn-,i!, Kigue Animal, 1829, n, 386.—Millkk and Hkni.k, S. B. Plag., 3.—GCntheh, Cat. Fish.

Brit. Mus., VIII, 400.—Day, Fish. Gt. Britain and Ireland, ii, 309.—Gill, Ann. Lye. Nat. Hist., in, 407.

Spiracles behind the eyes. Nasal cavities distinct from that of the mouth. Teeth

small, iu many rows, usually with a central and one or two lateral cusi)s. Origin of anal

fin in advance of that of the second dorsal; upper edge of caudal not serrated. [Day.)

SCYLLIORHINUSRETIFEIt, ((i.vuMAN). (Figures 14, 1.5.)

»Sc//??iK»i >T/i/«-Hm, Garman, Bull. Mus. Comp. Zoiil., 1881, viii, No. 11,233.

—

Goodk and Bkan, Hull. Mus.

Coinp. /oiil., vol. X, No. 5, 226.

Scylliorhiniis retifer, Jordan, Cat. Fish. N. A., 1885, 5.

r.ody moderate, portion behind the vent longer; head d«>pressed, width nearly ecjual to

its length in front of the spiracles. J >istance across the head at anterior angles of eyes, from

angle of eye to end of snout, between angles of mouth, between outer angles of nostrils, or

between angle of nostril and that of mouth, about e(iual. Shape of body similar to that of

8. caniculd. Snout moderate, length from mouth less than the distance between the outer

margins of the nostrils. Nasal valves separated by an interspace of less than their width,

not reaching the month, somewhat fi)lded, without a fri'e cirrus. Mouth medium ; the height

of the iriegular arch formed by its outline is little more than half its width. Labial fold

on lower jaw extending nearly one-fourth of the distance to the symphysis; fold on upper

jaw rudimentary. Teeth small, alike on u])i)er and lower .jaws, bearing a sharp central

cus]), on eacli side of which are two smaller ones, several series iu function at the same
time. No nictitating membrane. Spiiai;les small. (Jill openings small, fourth and filth

over the base of the xieetoral. Pectorals moderate, broad, short, anterior margins curved,

extremities rounded. Ventrals rather small, united fi)r a short distance behind the tilaspers,

outer extremity broadly rounded, posterior an.gle acute. First dor.sal much larger than the

second, about twice the length of its base in advance of the latter, extending fi)rward above

the free portions of the ventrals, insertion very near the middle of the total length. Second
dorsal smaller than tlu^ anal, which extends below the anterior half of its entir(> length, not

reaching the caudal. (Jaudal not large, a shallow notch between its upper and lower

lobes, upper slightly indented on its hinder margin. Scales of shagreen small, unequal; on

those of the back there are three or five carina', the median of which is prolonged into an

acute i)oint.
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Light bi'owuish, or leddisU brown, crossed at irregular intervals by groups of two to four
uarrrow black Hues which are joined toward tlie flanks by short lines in such manner as to

inclose i)olygonal spaces, thus forming a network in which the meshes vary exceedingly iu

size and shape. Uniform light yellowish below.

Total length, 12.25; snout to vent, 5.75 inches.

One specimen was obtained by the BhiJec, lat. 38° 22' .35" IST., long. T.i° 33' 40" W.; S!)

fathoms. The Fish Coniinission has since obtained several others.

A young individual, G inches in length, was obtained by the litake off Barbados, at

Station cvil, at a depth of 200 fathoms, the coloration of which is so unlike that of the typi-

cal »V. retifer that at first sight it would seem to belong to quite a. different form, but a study

of its coloration reveals a general correspondence with the specimen described by Garman.
The reticulations are scarcely visible, and tlie spaces betweeu the lines at the base of each

of the dorsal tins are tilled by a shadiug of uniform brown rei-nforced by darker blotch-like

lines, and a similar transformatiou is observable—two blotches on the tail and three in

adviince of the lirst dorsal, as well as upon the base of the pectorals and in a spot upon each

.side midway between the extremity of the pectoral and the base of the anal. Approxi-

mately in the track of the narrow lines observable in Garinan's specimen may be found

various spots and blotches of blackish brown, so that at ttrst sight it gives the impression

of being covered with blotches rather tlian with reticulations.

It was at first ourintentiou to describe this as a separate species under the name of iS'. bon,

but it is doubtful if it can be regarded even as a color variety, the markings Iteing doubtless

due to immaturity.

SCYLLIORHINUS PROFUNDORCM, s]i. iiov., (Joour. .ami Heax. (FiKure 16.)

Nasal valves confluent, with a short Ijlunt cirrus on the posterior as well as on the

anterior flap, being nearly opposite; the length of nasal cavity about equal to the horizontal

diameter of the eye, the two cavities separated by a spai'e equal to half that of the inter-

orbital area, and two-fifths the length of the snout; the distance of the posterior angle of

the nasal cavity from the root of the teeth at the nearest point equal to half the area

between the cavities; distance from the symphysis to the tip of the snout ecjual to the width

between the angles of the mouth. A well-developed labial fold at the angle of the mouth,

extending on the lower jaw halfway from its angle to the symphysis, and on its upper jaw

nearly in the direction of the nasal cavity, disappearing at half the distance. Teeth moder-

ate, with two small lateral cusps on each side of the longer middle cusp, in about five rows.

Gill openings narrow, somewhat less than the long diameter of the eye; the distance from

the anterior opening to the last, which, like the fourth, is above the angle of the pectoral

fin, is equal to half the length of the snout. Ventral tins thick, short, leaf-shaped, their

origin twice as far from the nasal cavity as is the last of the gill openings. The origin of the

anal tin under the tip of the first dorsal, and its end under the end of the dorsal; its base

ecjual to half the length of the head (without the gill opeuings), nearly equal to the com-

bined length of the bases of the two dorsals. Caudal continued in the line of the axis of

the body; lower lobe rounded, and iu its greatest height not deeper than the height of the

caudal extension of the body at the same point. Color, uniform grayish brown.

A single individual (No. 35046, U. S. Nat. Mus.), 20J inches in length, was obtained by

the Fish Commission steamer Albatross at a depth of 810 fathoms, in lat. 30^ 0' N., long. 72^

3' 15" W.

PSEUDOTRIACIS, Capello.

Pseudoiriakis, Capello, .Join. Sc. Matli., Phys. e Nat.. Lisbcia, iv, 1867.

Pseiidotriacis, GOnther, Cat. Fish. Brit. Mus., viii, 395.

Body elongate; mouth wide, with a very short labial fold around the angle; .snout

depressed, rounded, moderately long; nostrils inferior, near the mouth, but not ronrtuent

withit; eyes oblong, lateral, without nictitating membrane; spiracles well developed behind

19868—No. 2 2
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the eye; gill openings moderate, in advance of the pectoral; jaws armed with nnmerous

rows of small, tricnspid teeth; first dorsal fin opposite the space between pectorals and

ventrals, long and low, gradually increasing in height posteriorly; second dorsal behind ven-

trals. opi)()site and similar to anal; ventrals and pectorals well developed; no i)it at the root

of candal fin, the basal lobe of which is very low and long; skin with minute asperities.

PSEUDOTRIACIS MICRODON, Capello. (Figure 18.)

Pseudotriacis mio-odoii, Capello, Joni. So. Math. Phys. e Nat. Lisb., iv, pi. 5, fig. i; Jorn. Acad. Sc. Lislioa,

I, 315, 321, pi. v; loc. cil., u, 139; Cat. Pelx. Port., 1880, 44.—Gunther, Cat., viii, 395.—Bean, Proc. U.

S. N.at. Mas., 1883. I IT.

The following description and table of measurements are fi-om Dr. Bean's account of

the species:

The greatest height of the body is at the origin of the first dorsal; it is contained eight

and three-sevenths times in the total length. The height at the origin of ventrals is con-

tained nine and one half times in total length. The height ot head at the first gill opening

is a little greater than that of body at the ventral origin, while the height of the head at

the angle of the mouth is a little less than one-eleventh of the total length. The least

height of the tail equals the height of the anal, and is contained twenty-five times in total

length.

The head is somewhat depressed in front, with moderately sharp snout, which is nearly

twice as long as the distance of its tip from the mouth. The distance from snout to last

gill opening is contained five times in total length. The distance from snout to first gill

opening, measured horizontally, equals twice the height of body at origin of second dorsal.

The distance between the first and last gill openings eiiuals nearly twice the length of the

eye. The height of the first gill opening is about equal to the distam^e between the angle

of the mouth and the spiracle. The height of the head at angle of mouth is contained

eleven times and at the first gill opening nine times in total length. The length of the

snout equals one-half the body height at origin of first dorsal. The distance of mouth
from snout, measured on the axis of the fish, equals one-third width of mouth. The dis-

tance from snout to angle of mouth, obliquely taken, equals one-fourth the distance from

snout to last gill opening. The distance between eye and spiracle equals that from mouth
to nostril. The distance from angle of mouth to spiracle is about equal to height of first

gill opening. The spiracle is moderately large, the length of its opening being contained

twice in the height of fourth gill opening. The oblong eye is placed near the dorsal profile;

the length of the orbit is about one-half the greatest height of .second dorsal; the length of

the eye equals about one-fourth width of mouth. The lengtli <if upper jaw is slightly more
than that of lower, and nearly equals the distance between the spiracles. The distance

from the mouth to the nostril is about one-fourth least height of tail; the distance between
nostrils equals four times the distance from eye to spiracle. The interorbital space equals

one-half the length of second dorsal base. The distance between the spiracles equals four

times their greatest length.

The first dorsal is very long and low, highest behind its middle, the length of its base

equal to seven times its greatest heiglit: its distance from the snout is a little more than

twice the greatest length of pectoral. The second dorsal is distant from the end of the first

a length equal to nearly twice its greatest height; the length of its base is somewhat more
than the body height :it origin of first dorsal.

The second dorsal begins at a distance from the end of the first, equal to the height of

body at ventral origin; the length of its base equals twice the interorbital distance; its

height ecjunls nearly twice the length of the orbit.

The aiiiil is entirely under the second dorsal, but its base is a little less than five-sev-

enths as long as that of the latter; the greatest height of the .:ual equals the least height

of caudal ])eduncle.
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The caudal originates at a distance from the end of tlie .second dorsal about equal to
the height of the anal; it is divided by a notch into a short upper portion, who.se lengtli is

very little more than the greatest height of first dorsal, and a very low aud long lower por-
tion, the longest margin of which is nearly twice as long as the snout. The distance of the
caudal from the end of anal base e<iuals one-fourth the length of second dorsal base.

The di.stance of pectoral from snout is contained five times in total length : the length
of pectoral equals nearly twice the width of its base, and is a little more than one-ninth of
total length. The greatest width of pectoral equals twice the height of anal, and is con-
tained twelve and one-third times in total length.

The origin of the ventral is slightly in advance of the end of first dorsal, and is beliind

the middle of total length a distance equal to the interorbital space. The length of ventral
equals that of lower jaw. The width of ventral base equals that of pectoral base : the great-

est width of ventral slightly exceeds its length.

Color.—When received the margins of the tins were apparently faded; the original

color was probably grayish brown with dark margins on all the fins except the fiist dorsal.

Capcllo states that his example was chestnut-brown.

The iSTational ^Museum received February 12, 1SS.3, in tlie fresh state, a fine example of

a species of Psendotriacis, which came ashore at the Amagansett Life-Saving Station on
Long Island, February 8, 1883, forwarded by Mr. J. B. Edwards, keeper of the Suffolk

Life-Saving station. [The specimen is tlie one liere described.]

No species of the genus Pseudotrincis has heretofore been recorded in the western At-
lantic.

The gills and mouth were obstructed by sand. The only parasites discovered on tlie

animal were a couple of isopods, one of which was found in the eye cavity.

iMEA.srRE.MENTS.

Total lengtli

Body

:

Height at origin of first dorsal

Height at origin of ventral

Height at origin of second dorsal

Height at emi of ventral base

Least height of caudal peduncle

Width at origin of first dorsal

Head:

Distance from the tij) of snout to first gill

opening

:

Horizontally

Obliquely

Distance from tip of snout to last gill open-

ing

Distance from first gill opening to fifth . . .

.

Distance from first gill opening to fourth .

.

Distance from first gill opening to third . . .

.

Distance from first gill opening to .second..

Height of first gill opening

Height of second gill opening

Height of third gill opening

Height of fourth gill opening

Height of fifth gill opening

Height at angle of mouth
Height at first gill opening

Height at base of pectoral

Distance from tip of snout to eye (horizon-

tally)

Distance from tip of snout to nioulh (hori-

zontally)

MiUi-
meters.

350
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MEASUREMENTS—continued.

Second dorsal—Continued.

Greatest height

Length of iiost^Tior margin

Anal

:

DistaDCi' from snout

Length of hast)

Greatiist height . ^ -

Lengtli of anterior margin

Length of posterior margin

Caudal:

I>istan»;o frum end of srcond dorsal

Distanic t»f tip from end of second dorsal

Greatfst width

Length of upper lobe

Greatest width of upper lobe

Milli-
meters.
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In the Mediterranean it is found at considerable dei)tlis. In .Tidy, 1S70, Prof. Gigljoli,

fishing- off Genoa with trawl lines, took ."iO individuals at depths of 400 to 500 fatliouis.

PRISTIURUS ATLAXTICUS, Vaillant. (Figniv 20.)

rriiiliiinis (ithiiilicus, Vaim.an't, Exp. Scieut. Tniv. et Tal., 18S8, 39, pi. i, lij;. 1.

A Pristitirm closely resembling P. meluMnmiix, Ilatiues(iue, but with its snout .some-

what more obtuse, its length from the extremity of the upper lip lieiug less than the dis-

tance between the labial commissures, while in tlie other species it is ecjual or greater. The
teeth ai-e somewhat stouter, less elongate, aud on tiieir sides are two dentiitulations instead
of the single one. They also appear to be more numerous—31 on each side of the ui>per
jaw, in place of 28 in P. inelanosfoma.i. The cutaneous plates, although similar in character
and very like in form, have tlie margin proportionately narrower, and the middle rib more
narrow aud salient, the lateral teeth being less divergent. The branchial openings decrease
in width posteriorly, the last not more than half the height of the first; while in P. melanos-

tomtis it is at least three-fourths.

The above description is a translation of the description by Vaillant, who, though
admitting that the differences taken singly are slight, considered tliat taken together they
impart to the animal a peculiar physiognomy, and that the com])arisou of a number of

specimens of tiie same size seemed to him to justify the establishment of a new species.

Vaillant is of tlie opinion that possibly this form may be that described by Lowe from
Madeira, under the name PriMiurun melanostomm.

A single female, 440 millimeters in length, was taken at a depth of 540 meters off ("ape

Spartel, from Station Vin of the French expedition.

Family CETORHINID.^.
CeAorhinidiv, Gill, Arr. Earn. Fish., 1872, 24.

—

.Jouuan ami Gilbkut, Bull, xvi, U. S. Nat. Muh., 1883, 30.

Selachians with very wide gill openings in advance of pectorals, extending from the

back nearly to the middle line of the throat. Mouth moderate, the teeth small, numerous, con-

ical. Nictitating me:nbrane lacking. A small spiracle between eye aud first gill opening.

First dorsal large, above space between pectorals and veutrals; second dorsal and anal

small. Pectorals and ventrals large. Caudal flu lunate, a pit at its root, the upper lobe

considerably the larger. Sides of tail keeled.

CETORHINUS, Blainville.

Celorhinus, Blainville, Bull. Sop. Philom., 1811), 121.

Sdache, Cuvier, Rugue Aniuial, 1829, 390.

Polyprosopus, CoiiCH, Brit. Fi.sh.. i. 67-»i8, pi. xv.

Eye <lestitute of membrana uictitans ; a small s[)iracle between the eye and the first

gill opening. Gill openings very large. Gills furnished with gill rakers for filtering i)ur-

poses, and consisting of an elastic apparatus of dentine. Teeth small, conical, without

dilated bases, and their sides smooth. First dorsal flu above the intersjiace between tiie

pectoral and ventral; second dorsal and anal small. Gaudal with a lower lobe and a pit at

its root; sides of the tail keeled. (T)ay.)

CETORHINUS MAXIMUS, Gunner. (Figure 17.)

Sqiialus maximus, Git.vner. Tiondhj. Selsk. Skrift.. 1705, iii. 33, pi. ii, iv, 14, pi. in.—LixxEis. S.vst. Nat., cd.

XII, 1766, 400.

SeUiche maxima, CuviER. Rfegiie .\ninial, 1829, 391.—MiiLLER aud Henle, S. B. Plagiost., 71.—DrMKKU.,

Elasm., 143.—GiiXTHER, Cat. Fish. Brit. Mus., viii, 394.—Bocaok aud Capello, Peix. Plagiost., II.—

Cetorhinus mnximus, Gooi>E aud Beax, Bull. E,ssex lust., XI, 29.—GKiLlon. Elfuco, 1883. 112.—JoiiiiAX

aud Gilbert, Bull, xvi, U. S. Nat. Mas., 31.—Day, Fisli. G. B. & Irelaud, u, 303, pi. cLViii, lig. 1.

Squalus elephus, Le Sceur, Jouru. Acad. Nat. Sci. Phila., Ji, 343, tig. — De Kay, Zoiil. N. Y., Fish., 357, pi.

LXiii. fig. 208.
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Selachus maximus, Stouick, Hist. Fish. Miiss., 1807, 2.53, .xxxvii, 3.

Cetorhiiius Cunneri, Jii.ANViLi.i:, 1. o.

Ceiorhinus Itlaiiivillei, Capklu), ,Ioru. Acad. Sei. Lishoa, u, 233, tig. 1-7.

Sclachv roxtraUi, Pavksi (youii}; spotiiiuai).

Body nisose, tlie skin very roagli, with smull spines; head small; snout blunt; eyes

small- teeth in six or seven rows in each jaw, about two hundred in each row; first dorsal

large, triiingnlar, over the space between pectorals and ventrals; secnud dorsal much smaller,

rather larger than anal; tail large.

This giant selachian ajjpears to be most abundant in the far north. It is not unusual

about the British Isles, especially around Scotland and the Oikneys. Its captuic is very

unusual in the Mediterranean, but in Norway it is the occasion of a considerable fishery

on account of its liver. In the northwestern Atlantic it is rare, though sometimes encoun-

tered by the Gloucester fishermen, where they capture it for its liver, as is done in Norway.

Prof. Verrill has recorded the occurrence in the summer of 1<S7(), at Eastport, Me., of there

specimens 25 to 30 feet in length, and one previously taken in 1868, which measured 35

feet. Mitchill, writing in 1811, spoke of its occ isional occurrence at Provincetown. Storer

mentions a specimen measuring 30 feet 3 inches, harpooned in Proviucetovi^n Harbor in 1839.

It is unknown elsewhere than in the North Atlantic, and south of the Grand Banks on

the west and Si-otland on the east may be regarded as an estray. To what extent it fre-

quents the depths is unknown, but since the young have never been seen it is believed to

breed in deep water.

Family CHLAMYDOSELACHIDvE, Garman.

Chlamydosclachidce, Gahmax, Bull. Essex Institute, xvi, 1884, 8

Body much elongate, increasing in size very little anteriorly; head depressed, broad;

eyes lateral, without nictitating membrane; nasal (;avity in skull separate from that ot

month; mouth anterior; snout broad, projecting very little; cusps of teeth resembling

teeth ofserpents; spiracles small, behind the head; one dorsal, without spine; caudal without

pit at its root; opercular flap covering first branchial aperture free across the isthmus;

intestine with spiral valve.

CHLAMYDOSELACHQS, Garman.

Chlamydostlufhus, G.\rman', loc. cit.

Chlami/doKclaclic, Gunther, Challenger Rci)ort.

Branchial ai>ertures six; ojwrcular flap broad, fi'ee across the isthmus; teeth similar in

both jaws, with slender subconical cusps and broad backward produced bases; 7io teeth in

the middle in front above, a row on the symphysis below; mouth wide, anterior; no labial

fold; no nictitating membrane; fins broad, ])ectorals far in advance of the others; <-andal

without a notch posteriorly; gill arclies slender, long; basihyal not wide; intestine small.

CHLAMYDOSELACHUS ANGUINEUS, Gahman. (Figure 22.)

Chlamjidosclachus anguineus, Garman, Hull. Essex Inst., xvi, 1884, 3 (wood cut).—Bull. Mus. Comp. Zoijl.,

vol. XII, No. 1, 1885, plates.

Chlamydoaelache anguinea, GOniukh, Clialleugor Report, xxiT, 2, pl.s. Ixiv-lxv.

Body very long, slender, eel-like, increasing in size comjjaratively little anteriorly, com-
pressed near and behind the vent, which is in the i)OSterior half of the total length. Head
broad, wider than high. Crown slightly convex, forming a rather .shari) angle with the

snout and sides oi' the head from tlie eyes forward. Skull with iin anterior foramen, begin-

ning a short distance in front of a vertical from the front edge of the orbit, resembling that

of Raja. Behind this, midway between the eyes, there is an elongate depression on the

crown as of a second foramen, while on the oc(;iput, a little distance in front of the occipital

pores, a deep, rounded de])ression indicates what is commonly called the second, the poste-

rior foriimen. Snout broad, rounded, hardly cxteinling in front of the jaws, rather acaite
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angled or shovel-shaped at the top. Nostril moderate, vertical, separated by a fold from
each side into an Tipper opening looking forward and a lower one looking backward, situated
about midway from eye to end of snout and near the middle of tlie space from top of head
to mouth. Eye modeiately large, orbit elongate, near a vertical from the middle oi' the
length of the mouth. Spiracle very small, over the hyomandibular ; its distance behind the
eye equal to tliat from eye to end of snout. Mouth cleft \'ery deep, sliglitly curved, t>xtend-

ing as far back as the skull. Roof and door of mouth covered with siiarp scales, the former
curving upward very strougly behind the teeth between the nostrils. Upper and lower
jaws about equal in length. Lips without a groove or labial fold. Glossoliyal cartilage

(basihyal) prominent above the iioor of the mouth and free at its extremity about half an
inch, forming a tongue. Teeth small, similar iu both jaws, several in each row in function

at the same time, each with three long, smooth, curved, backward directed, slender, very
sharp cusps, each of which bears some resemblance to a serpent's tooth. A small cusp on
the base at each side of tlie central. Bases of teeth broad, extending inward about the
length of the cusps, terminating iu two prongs which, extending beneath the base of the
next tooth, jjreveut the possibility of reversion or turning the cus^is forward. Fourteen
rows of teeth on each side on the upper jaws, no median series. A median row on tiie sym-
physis of the lower jaws, its teeth similar in size and shape to those of the thirteen rows on
each side of it. Hyomandibular and (;eratohyal closely and somewhat firmly connected
with the jaws at the hinge or hinder angle of the latter. Branchial arches long, very slen-

der, with sharp small scales on their inner edges. Witlioutdissecting, twenty two brancliial

rays can be counted on the hyomandibular and ceratohyal (the first arch) and on the suc-

ceeding six arches in (»rder, 15, 14, 12, 9, (i, and 0, respei'tively. In mctst cases the outer

extremities of the i-ays arc produced in a sharp, fiexible point beyond the adjacent margin
of the gill covers. Gill openings very wide, oblique, the opposite series very narrowly se])a-

rated on the throat, the fourth in front of a vertical from the pectoral and the fifth and sixth

extending back above the shoulder. A broad opercular fiap covers the first l)rancliial apcr-

tui'c and is continuous and free across tlie isthmus, forming a frill or rufile; it is held in

place and prevented from turning forward by a thin fold or wall of membrane, nearly an inch

in height, attached immediately beneath the middle of the basihyal. The external distri-

bution of slime canals is ab(Uit as follows: Starting al)Ove the nostril in front of the eye, a

line turns backward along each side of the skull and, after receiving a branch from behind

the eye, continues along the middle of each flank to the extreme end of the vertebral column

in the tail, where it makes an abrupt turn downwaids for about a ([uarter of an inch; under

the chin on each side a line ruTis along the mandible and curving upwards disapj)ears

behind the angle of the mouth; a braiicli of this, beginning nearly on a vertical beneath

the middle of the space between the eye; and nostril, runs farther from the mouth and turn-

ing upwai'd neai' tlie margin of the o))ercular flap, after receiving a sliort lirancli beliind the

angle of the mouth, continues to a point a very short distaiu'C behind tlie spiracle, small

branch coming into it near the end from the direction of the conierof themoutii. Pectorals

moderate, broad, rounded. Dorsal comparatively small, its postcricu- extremity extending

as far back as that of the aual, angle blunt. The upper margin of the dorsal is armed with

a series of enlarged, compressed, chisel-shaped scales, which extends forward on the back

to a vertical from the vent, a few of the anterior being horizontally flattened. Ventrals

large, broad, a little broader than long, rounded, posterior angle acute. Anal broad, long,

rounded, acute-angled posteriorly. Caudal long, very broad, rounded anteriorly, posterior

angle acute
;
produced into a filamentary point ; margin very thin or membranaceous. Abo\(;

the muscular vertebral ])ortion of the tail there is a narrow exi)ansc of fin, widening back-

ward, the edge of which is armed by a sharp series of chisel-shaped scales, and extended

downward behind the end of the vertebral column, where it becomes ab(Hit threesixtc^enths

of an inch in width. That it is the dorsal portion of the tin which descends is proxed by the

change in the direction of the jjoints of the scales and of the miu-us canal. The dorsal jior-

tion of the fin is plainly indicated on tlie hinder margin of the tail about half \v;iy down to

the filamentary point. The chisel-shaped scales are in reality formed from twn series (ouu
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beldiiyini;- to each sidi- ol'tlic body) wliich liave coalesced. Though small and harsh to the

touch" the scales on the body nvv. not sharp; they otter about the same resistance from what-

ever direction the finger may be passed over them. On the tail, however, they are very

sharp and the points are directed backward. Along the edges of the canals on both body

and tail tiie scales are comi)ressed and flattened; they form the only cover or protection for

these organs, wliich in the specimen described have the appearance of long seams or grooves.

On the skull these canals do not stand open as on the rest of the body. Near the mouth,

and especially toward its angle, the scales are larger and more prominent. Under the

middle of the belly, the skin forms two closely approximated rolls or ridges separated by a

groove, and inside of these the muscle is thicker than towards the flanks. Intestine very

small, valve spiral. Abdominal pores opening behind the vent, protected by a fold. Car-

tilages sott and flexible as those of Somniosus or Selache. Uniform brown, darkei- at the

thin margins of the fins.

This species was first described in 1884 from a specimen in the Museum of Comparative

Zoology, believed to have come from Japan. At this time it was suggested that it might

coirespond very closely to an animal 24 feet in length, observed in 1880 at Pemaquid, Me.

(Bull. U. S. Fish Com., iii, p. 407, cut), and that it was one of the forms which had been

discussed under the name of sea serpent. Giinther has since had three specimens, the

largest 4 feet 10 inches long, from Yeddo Bay. The Prince of Monaco found it near Madeira,

March, 1889.

Order RAI.«.

Selachians with pectoral fins much developed, and produced from the anterior margins

forward, and connected with the rostral cartilages, thereby constituting an integral part of

the form, and not abruptly differentiated from the body, as in the sharks and all true fishes;

the branchial openings are in two converging rows of five each on the inferior surface of

tlie body; spiracles are well developed behind the eyes. In other respects the order essen-

tially agrees with the Squali, and the two form a common superorder or subclass, the

Plagiostomi. The form varies considerably in the several members of the order; on the

one hand, the sawfishes have an outline much like that of the sharks, and with a long

caudal portion, and, on the other hand, the eagle rays and certain stingrays have a disk

extremely wide—much wider than long—and the caudal portion is reduced to a whip-like

appendage. These two forms exemplify the extremes of the characteristics according to

which the order is divided into two suborders, viz: (1) Pachyura (including the Raiida',

Rhinolxttida; rrintidd', and Torpediaidw) and (2) MasticubA, including the ''eagle rays"

[MijUohaUdm), "devil-fishes" {Cephalopterid(e), and "stingrays" {Trygonidfc).— (tHI.

Of the several families which compose this order, only one, the lialidce, is represented

in the depths of the sea.

Family RAIlDyE.

Rajidw, (ittXTUEK, Cat. Fish. Brit. Mus., viii, 1870, 453.

Disk broad, rhomboid, rough or spinous; tail stout, rather long, with a longitudinal

lateral fold, usually witli two dorsal fins and on some species a caudal fin; pectorals extend-

ing to snout; ventrals large; no serrated spine on the tail; oviparous; egg cases leathery,

with hollow tendrils at each of the four angles.

RATA, Linnaeus.

Raia, LlNN^us, Syst. N.at., 1758, 231, cd. x; tyjio Itaia clavala, L.

Raiidn, with pectoral fins not continuous around the snout, with ventrals deeply notched,

and caudal slightly developed or wanting; with tail quite distinct from the disk, and pro-
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vided -with two-rayed dorsals; skin more or less spinous; dentition ditieriiis in the two
sexes; the male usually provided with a differentiated patch of spines on each jiectoral.

The genus Eaia is almost cosmopolitan, but most abundant in northern seas.

In this genus are included the forms usually known by tlie name of Skate. About forty

species have been provisionally described, of which jjerhajts twelve are found in the Atlantic
basin below the 100-fathoni line. The genus has not yet l)een collected at a depth gieater
than (il2 fathoms. Of the seven species of L'aia occurring on the British coast, four at least

have been found in deep water. Of the nine species of the Atlantic coast of North America,
tive have been found in the depths.

The Eays are believed to have been abundant in the Cretaceous and Tertiary periods,

but the species most characteristic of early geological times is allied rather to the forms
now living in shallow water than to those of greater deptlis.

The Itays of the eastern and western Atlanti<' have not been compared with a suffi-

ciently large number of individuals at hand, and it is probable that when this shall be done
the number of species for the north Atlantic will be considerably reduced.

The curious egg cases of the Rays, rectangular, black, leathery, with tubular flexible

tendrils at each of the four angles, popularly known as " devil's knitting sheaths" or " mer-

maid's purses," are well known to every stroller along the seashore. The large egg cases

of Raid kvvit are especially familiar.

An unfamiliar form of egg, large, square, and with short tendrils, was found at various

depths off Newport in 1880, and young skates with extremely long tails were taken from

them. These have not yet been satisfactorily identified, but it will possibly be found that

they belong to Baia radiata.

RAIA RADIATA, Donovan. (Figur()27.)

liaja radiata, Donovan, Hist. Brit. Fi.sb.. v, \>\. 114, 1S20.—Storek, Rtijit. Fish. Mass., 201, 1839.—MiJLLER

and Henle, Plagiostomen, 137, 1841.

—

Domeril, Elasmobrauih., Tom. i, Ft. ii, .531, 1870.

—

Gunther,
Cat. Fish. Brit. Mus., viii, 460, 1870.—Challenger Rejiort, x.xii, 8.

—

Garman, Proc. Bost. Soc. Nat. Hist.,

XVII, 1874, 178.—GoODE and Bean, Bull. Essex Inst., xi, 28.

—

Jordan, Bull, xvi, If. S. Nat. Mils., 41.

Raja americana, De Kay, Zool. N. V., Fishes, 368, pi. 66, fig. 215, 1842.

—

Storer, Syn. Fish. North Amer., 260,

1846.

Raja Iwvis, Storer, Hist. Fish. Mass.. 266 (description), 1867.

Uaia with large spinous plates or bucklers, in addition to the spines on pectorals, head,

back, and tail found in K. ixrlhita. The.se are large, strong spines, with broad stellate or

shield-like bases. They are arranged as follows: One or two in front of each eye ; one on

each side between the eye and the spiracle; a pair on the slumlder, the smaller in front;

and fourteen or more forming a dorsal row, beginning just back of the head and extending

to the caudal. An irregular row of .spines on each side of the tail, separated from the

membrane by a band of shagreen; males with two or more rows of (daw-like spines on the

pectorals. Teeth with a htng, sharp point, rising from the middle and hooking backwards

in the male, bhmtish in the female; females larger than the males and more s])inous.

[Garman.)

Baia radiata, which is not very uncommon at moderate depths off the New England

coast, but has not yet been found below the lOO-fathom line in the western Atlantic, has

been recorded by Collett from the region between Spitzt)ergen and Bear Island at a depth

of 127 to 259 fathoms, and also by Strom and Collett, in Throndhjem Fjord in 2.50 fathoms.

RAIA ACKLEYI, Garman. (Figure 23.)

Raja AcTclei/ijGAJiyiAS. Bull. Mus. Conrp. Zool., viii, 1881, 2.3.5.

"Di.sk. including the ventrals, rhombic, longer than wide; anterior margins .sinuous;

po.sterior outline convex; tail moderate, depressed, with a narrow cutaneous Ibid on each

side, tapering. The angle formed by the snout is less than right. Rostral cartilage ratiier

slender, ilouth moderate, much curved; width one and two-thirds times in distance from
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end of snont. Teetli small, (nsi)s sharp, in forty-two rows on tlic ni)i)er jaw (male adult).

Eyes moderately large, interorbital space narrow, dei^ply concave; width three times in

the distance from the end of the snout to the eye. Spiracles smaller than the eye. Ven-

trals medium; jMntion in front of the notch rather small. Dorsals small, separated by a

space with tubercles. A vertebral series of small tubercles on back and tail; two lateral

series on eacjh sU\o. of the tail; a series on each orbital ridge; a group of several above the

end of the rostral cartilage; a grouj) on each ])ectoral opposite eye and spiracle; a group of

retractile spines opposite the shoulder neai the outer angle of the pectoral. Excepting the

above, in this specimen, the disk is smooth on the upper surface. The ventral surface is

smooth, with the exception of the ]>ortiou anterior to the mouth, which is covered with fine

sharp scales or shagreen.

" DirtVring from R. eglanteria (Lac.), which it resembles in shape, in a somewhat shorter

snout and in coloration.

"Disk, including ventrals, 9.5; width, 0; tail, from vent, '.1.6; and total length, l(!.2.j

inches.

" Light yellowish brown, sprinkled with small spots of brown intermixed with others of

white. On the base of each pectoral, a, little behind the shoulder girdle, there is a trans-

versely oblong spot of brown, half au inch in diameter, surrounded by a ring of snmll spots

forming a sort of rosette. Uniform white beneath."

A specimen (Ko. 748, Mus. Oomp. Zool.), of this form was obtained by the Blake, on the

Yucatan Banks, in the Gulf of INEexico. The depth at which it was captured is not recorded,

but M. ornata, regarded by Garman as a variety of li. aelcleyi, was taken at 138 to 142 fathoms.

RAIA ORNATA, Garman.

Itaja ornata, var. nov. R. acMeyi, Garman, loc. cit., 235 (1881)

Raja aiMcy'x ornata, Joudan, Cat. Fish. N. A., 1885, 11.

Raja ornata, Gdoije & Bean, Rull. Mus. Comp. ZdJil., x. 15.

"Disk, including the ventrals, little broader than long, anterior margins convex at the

extremities of the pectorals; tail depressed, becoming quite slender backward, with a nar-

row cutaneous fold on each side. Rostral angle obtuse. Snout not produced beyond the

convex margins on each side of it. Rostral cartilage slender, acute. Mouth medium, mod-
erately curved; width one and one-third times in the distance from the end of the snout.

Teeth small, smooth, in forty-four series in the upper .jaw (young male). Eyes large, inter-

orbital s[>ace more than three times their distance from the end of snout. Spiracles smaller
than the eye. Ventrals medium

;
posterior portion elongate, anterior small. Dorsals small,

separate. Hinder margin of pei'torals rounded. A. vertebral series of spines on back and
tail ; one lateral series on each side of this on the back, and two on the tail ; a series on each
orbital ridge; a single spine on the forehead between the eyes; a, group of several above the
end of the rostral cartilage; a spine on each shoulder; a group near each ventral (m the
hinder angle of the pectoral, and a group on the anterior extremities of the latter. Entire
upper surface rough with small, sharp asperities; smooth below.

"Disk to end of ventrals, 4.5; width, 4; tail from vent, 4.0; and total length, 8 inches.

"Light brownish, freckled with lighter, marked with scattered rosettes or groups of small
spots of darker. One of these groups stands on the pectoral a little back of the shoulder, a
couple near the hinder angle, and one opposite, or a little behind the .spiracle. White
beneath. Several .spots on the tail; one at the base oft'ach dorsal.

"Type No. 915, Mus. Comp. Zool.

"One specimen off Alligator Key, Fhmda; 138 fathoms.

"Three specimens, hit. .'Wo 24' X., Ion. 78° 44' W. ; 142 fathoms.
"Of the latter, one has only the vertebral series of spines well developed; another has

the vertebral and one lateral on each side; and the third has the three series and the scat-

tered spines in the second lateral. Ow. has a tliird (htrsal considerably in advance of the
usual ])air, near the niiddlc of the length of the tail. Tail extending behind the dorsals in a
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sleuder poiut. At present it seems likely that these youug skntes represent a variety of R.

ackleyi. Whether they are more distinct can only be determined by comparison of young
and adults of each." (Garmtdt.)

An individual obtained by the Albatross at station 2377, February 11, 18X5, believed to be

of this species, was colored as follows: Puucticulate witli brown on the dorsal surface, and
with a few scattered larger blotches of the same. The gnmnd color is a <iTayish brown,

quite pale.

KAIA PLUTONIA. (Ukman. (Figure ai.)

Rnjaplutonia, Gahman, Bull. Mus Comi>. Zuiil.. Vul. \"iii, Xo. 11, ISSl, 2'M.—Giuidk .ind Bkax, up. rit.—(iVs-

THEK, Challenger Hcport, xxil, 10.

'Disk, including ventrals, bioadcr than long, sub(iuadraugular, broadly lounded in

front and on the lateral angles; snout forming a very blunt angle; margin opposite the gill

openings nearly straight. Tail about one and one-half times the length of the disk, sleuder,

depressed, with a cutaneous fold on each side near the extremity. Rostral cartilage short,

not extending to the end of the snout. Mouth moderate, slightly curved, width eipuiling

the distance between the outer angles of the nostrils, and contained twice in its distance

from the cud of the snout. Teeth about thirty-two series (a young specimen). Eyes large,

longitudinal diameter of orbit greater than their distance apart. Interorbital space con-

cave, narrow: width rather more than two and one half times in the distance of the eyes

from the end of the snout. Spiracles small. Anterior nasal valve tul)ular; posterior reach-

ing the mouth, free on its outer margin. Hinder extremity of pect<u'al broad, nmnded.

Ventrals deeply notched, anterior portion narrow, extending farther from the middle of the

pelvis than the posterior. * * *

" Back and tail covered with small, closely set, stellate based scales, which bear elon-

gate, slender, compressed, backward directed points. Larger spines form a sujierorbital

row, and a single one stands on each side of the back of the head. The largest on the

body form a close vertebral series on back and tail. On each side of the shoulder girdle

there is an irregular series of five, and a short distance in front of each of these stands one

or a pair. On each side of the tail there are two series, little smaller than those of the

medial row. Smooth below. Very small specimens have not so many spines.

"Brown, grayish in small to pui-plish in the largest specimens at hand, with more or

less irregular transverse series of distinctly defined spots of brown, often confluent into

.short bands, intersi)ersed among which are spots of white of varying size and shapes.

Tail with cross bands of light and of dark. Dorsals dark. Entire lower surface white."

[Garman.)

This species was obtaim-d during the crui.se of the llniteil States steamei' lihtkc. in

from 2JU to 3.33 fathoms, off tlie coast of Florida, in lat. 32° N., Ion. 78-^ (stations 31(!, 317,

321).

Ill the specimens described by Garnian the rostral cartilage was undeveloped, and he

proposed tentatively the subgenus ^[(llac<>rllinus for their rec<-ption.

Specimens were obtained from the following stations: cccxvii, lat. M^ ">7', Ion. 78°

18' 35", 333 fathoms, 1; cccxvi, lat. 32° 7', Ion. 78° 37' 30". 229 fathoms, r,; occxxi. lat.

320 43' 25", Ion. 77° 20' ;50", 2:!3 fathoms, 1.

RAIA CIRCKLARIS, Coren. (FiKnr.<25.)

liaju r.irciihiris, Coucn, Chaiiesworth's Mag. Nat. Hist., 1838, n, 71; Corui.sli Faun., p. ".:(; Fish. Hvit. I.sl.,

1, 11.5, p\. 28.—GUNTHF.R, Cat. Fish. Brit. Mu.s.. vni, 462; Chiillcnger Report, xxii. S.—Day, Fish. (i. H.

and Ireland, n, 348, pi, cr.xxrv.

"Angles formed by the margin of tlie snout obtuse, tlie extremity .slightly projecting.

The width of the interorbital si)ace eipial to the length of the orbit. Teeth pointed, in from

70 to 80 series in the npiier Jaw. Outer pectoral angle obtusely rounded. Tpper part of

the body covered with minute asperities; a series of spines all along the superciliary ridge;

a triangular space in the middle of the bacJ; covered with .timilar spines; median line of the
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back and tail without spines, or with a few only; several series of spines on each side of the

median line of the body and tail Generally a round black spot, marbled with yellowisli, on

eacli side of the body. Okl examples without this ocellated spot, or with a few scattered

small white round spots.

" Adult male with the additional pat(!hes of spines usual in this genus." {(iilnthcr.)

This species, the "Sandy Kay" of British writers, is closely allied to Rata erinacea,

Mitchill { = Kaia c</lanteria, as <letiiied by Giinther), th(^ most almndant of all skates on the

coast of New England, which has, however, not yet been found Itelow the loo fathom line.

Giinther speaks as follows of the abyssal range of B. circularis:

"One s]iecimen, a feuiale. l."> inches long, was obtained on the cruise of the Triton, in

the Faroe Channel, at a depth of ;"»l(j fathoms (station Id, August 124, 1SS2). Also, Collett

reports its occurrence in 130 and .370 fathoms ofi'the coast of Norway. The Faroe specimen

does not differ in its armature from specimens obtaine<l on the south coast of England, oidy

the spines on the upper side of the snout and the intcrorbital space are somewhat more

developed, though in this respect litoral specimens show likewise some variation. With

regard to color, it is notable that the spot on each side of the back which, in littoral spec-

imens, is variegated with yellow, is nnn-li smaller in the deep-sea si)ecimen, and uniforndy

black, without yellow. The lower parts are nearly uniform blackish brown, which color laps

over to the upper side of the ventral fins. Tail with irregular brownish cross bands."

KAIA HYPERBOKEA, Collett. (Figure US.)

Baja hiipcrhorea, Collett, Forh. Vidensk. Solskab., Christiania, 1878, No. 14, 7 [115 kilometers West of

Norsk I'ds, Spitzbergen., 459 fathoms, <? , 518""" loug].^Collett, Fiske, Nor.sk. Nordhavs-Expeditiou,

Cliristianiii, 1880, i), jil., i, tigs. 1, 2.—Guntuer, Challenger Report, xxii, 8, jil. iv.

The margins of the snout form a right or nearly right angle, its extremity being

ronnded; the margin of the body between the snout and the extremity of the pectoral fiu

is undulated. Width of the iuterorbital space considerablj^ exceeding that of the orbit and

spiracle; eye rather small, about as long as the spiracle. Distance between the nostrils a

little more than their distance from the end of the snout. Teeth very slender, acutely

pointed, widely set, with narrow base. Outer pectoral angle nearly a light one.

Sides of the trunk nearly smooth, but the greater part of the ]>ectorals and the margin

of the head, also the snout and iuterorbital space, are studded with minute or very small

spines resting upon a stellate base. A series of larger sj»ines runs along the median line of

the back and tail, commencing immediately behind the occiput. A group of three similar

spines occupies each side of tlie shoulder; a short series composed of three or four spines

along the supraorbital margin and above the spiracle. The sjjines along the ridges of the

snout are also somewhat enlarged. Grayish brown above with a trace of a darker spot on

each side of the body. Lower parts white with large subsymmetrical brown patches. In

very young specimens the lower parts are uniform white.

"The only example hitherto met with is the male specimen now described, taken in hit.

about 80° N. and Ion. 0° E., at sea, west of the northern coast of Spitzbergen, the most

northerly locality, too, in which this genus is yet known to occur." (Collett, op. cit., 1880.)

A large male specimen, 24.;i inches long, was obtained on the cruise of the Kniqht Errant,

at station 9, on August 23, 1880, in 608 fathoms, together with three small ones, of which

two are males (U inches long, and one a. female 8 inches long. A fourth very ycrang speci-

men was caught at station 1 in about 400 fathoms.

Dr. Giinther's remarks on the peculiar characters of this species (Challenger Report, loc.

cit.) should be carefully considered.

RAIA LiEVIS, Mitchill. (Figure 29.)

Raja laittiH, Mitchill, Auier. Mouth. Mag., ii, 1817, 327.—Db Kay, Zool. N. Y., Fi.shes, 1842, 370.—Stoker, Syn.

Fish. N. Amer., 1846, 259.—Gaiiman, Proc. Bost. Soc. Nat. Hist., xvii, 1874, 179.

Raja ha lis, Storer, Kept. Fish. Mass., 18.39, 193.

Raja ucellata, Storek, Syn. Fish. N. Ainer., 184(>, 2.59.

Raja hivis, Storer, Hist. Fish. Mass., 1867, 266, pi. .\xxix, fig 2.
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Angles of the disk more acute tliau iu the other North Aiuericnu Raias; muzzle iiiucli

produced. Spines of the body few and small, some present above the eyes and .si)iracles, on
the sncmt, along the an.terior border of the pectorals, and on the back (very smiill). ;\[cdi:iTi

dorsal row of larger hooked spines extending along the posterior portion of the back ;ind

the tail. TJsually two lateral rows on the tail. Female rougher. Coloi' variable, l)r()wiiish,

with j)aler spots, usually ringed with darker.

Specimens of a large skate, apparently of this sjiecii's, lia\e been taken below the lOO-

fathom line by tiie Fish Hawk and Alhutrosx, and also by the fisiiermen.

RAIA GRANULATA, (iii.L. (Figure HO.)

Eaia gi-aniilata, Gill MS.—Goode and Be.4X, Bull. Essex Institute, xr, 1879, 2S.—.Iokdan, Cat. Fish. N. A.,

1885, 11.—GiiXTHEK, Challenger Repurt, xxii, 10.

"A remarkable species with back and ventral surface covered with ndnute sliarji granular

ossifications, obtained by Capt. Joseph W. Collins on Le Have Bank. A species of the same
type as R. keris, and having 'M)-M teeth on each side; the back granulated and slate-c(d-

ored; the ventrals distinguished by reticulate markings, and the claspers slender and
scarcely expanded."

This form is closely allied to if not identical with 7i'. lavi.s.

RAIA BATIS, LiNN.EU.S.

Saja batis, LiNN.EU.s, Syst. Nat., x, 1, 17.")8, 231.—(ifrxTHER, C;it. Fish. Brit. Mus., via, 1875, 463.—Strom,
Norsk. Videusk. Selsk. Skrift., 1881, 80; 1881, 46.—Collktt, Nj't Mag. f. Naturrid., xviii, 1884, 119.

The "commcm skate" of Europe, which is generally found near the coast in rather slial-

low water, has been observed on the Norwegian coast to descend to 150 fathoms. It is very

similar to the North American Raid Iwvis.

RAIA FULLONICA, Linn^i;s.

Enja /'ill 1 III CM , Lisn.eits, Syst. Nat., ed. X, 1758, 231.

—

Guxiher, Cat. Fish. Brit. Miis., viii, 467.

—

Collett,

Forhaudl. Vidensk. Sel.sk. Christ.. 1880, 106; Nyt Mag. f. Naturvid., xvn, 1884, 119.—Vaillant, Travail-

leur et Talisman, Poissons, 1888, 79. j)l. iv, figs. 1, la.—(iiGLiou, Elenco, 1883, 114.

This form, the •' Shagreen Ray" of English writers, is reported by Collett to occur locally

on the Norwegian coast at depths of from SO to li50 fathoms, and also taken by the Trarnil-

leur, in ISSl!, at C>M meters, off the entrance to the .Mediterranean. It occurs also in the

Mediterranean, especially oft" Sicily.

KAIA VO.MER, FrtiES.

iJo/a i)0(»ei-, Collett, Forhandl. Vidensk. Selsk. Christ., 1880, 106; Nyt Mag. f. Naturvid.. 1884, xviii, 119.—

Stri>m, loc. cit., 1881, 81; 1884, 46.—GOxtuhr, Challenger Report, xxii, 11.

Rata vomer is found on tlie Norwegian coast at greater depths than the common skate,

not rare at a depth of 70 fathoms, and descending to, or even beyond, IJO fathoms.

RAIA NIDROSIENSIS, Collett.

Baju iiidroKieims, Collett, Forhandl. Vidensk. Selsk. Christ., 1882, No. 7. 2. e. tab.; Nyt Mag. f. Naturvid.,

xviiL 1884, 121.—Stro.m, Norsk. Videu.sk. Selsk. Skrift., 1881. 80; 1884, 47.—(Jumtukr. Challenger

Report, XXII. 11.

" Snoutlong and pointed; tliewidthof the interorbital space iscontained about four times

and one half in the length of the snout. Body ;ibove sinoDth, rough only on the snout and

the upper margin of the eye, in some old s])ecimens ;vlso along the front margin of the disk;

the body below thickly covered with minute ii.spcrities. No larger spines on the disk. The

tail in the males with a median series (containing about forty spines), but none on the sides:

the old females with three .series, the medi;in series containing a varying number of spines,
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some of whicli are soinetime.s iiregnlarly crowdi'd to,t;etlier. Between the dorsals there are,

as a rule, few spines. The teetli form from fortyoue to forty-four series in the upper, and

from forty-one to forty-three in the lower Jaw. Coloration dark grayish brown above; the

mucous pores marked with black vermicuhir s|)ots. Lower surface blackish, without spots.

(Gunnini and Giinthcr.)

Tiiis species is locally not uncommon ou the Norwegian coast; for instance in Throndhjem

Fjord, at a dci)th of l^O to 200 fatlioms. It is one of the larger skates, the specimens in the

British Museum measuring from 3S to 46 inches in width.

Order HOLOCEPHALI.
IMovepUdU, Mi'i.i.KR, Abhaiidl. Akad. VViss. Berlin, 1S34, 74.—GOnther, Cat. Fish. Brit. Mus., viii, 84«.

Holocephali, Gill, MS.

Selachians distinguished by the confluence of the hyomandibular bone with the cranium,

tlie coalescence of the maxillary and palatine elements with the skull, tlie development of

a rudimentary operculum, and the existence of a single external gill opening on each side

behind the head. (GUI.)

Family CHIM^ERID^E.

Chimmidn; GC'NTHER, Cat. Fish. Biit. Mus., viii, 1870, 349.

Body rather robust, elongate, tapering posteriorly. Head compressed. Mouth inferior.

Upper lip deeply notched. Nostrils confluent with the moutli, separated by a naiTow

isthmus. Jaws with the teeth confluent into four bony lamina^ above and two below. No

spiracles. Males usually with a cartilagiiKms hook on the upper part of the snout, armed

with prickles at the tip, and turned forward. Pectoral fins free, placed low. Ventral fins

abdominal, many-rayed, provided in the male witli claspers. Dorsal fin usually divided,

anteriorly with a very strong spine, which is grooved beliind. Caudal fin low, fold like.

Skin naked, rarely somewhat prickly. Lateral line present, usually with numerous branches

anteriorly. Three fiee gills and two half gills.

KEY TO THE GENERA OF CHIM^ERID^.

I. Mnlo with cephalic appendage.

A. Snout soft, not terminating in a cutaneous flap; tail not bent forward.

1. I'osterior appendages tripartite CniM.KR.\

2. Posterior appendages bipartite Hydrolaous

B. Snout terminating in a cutaneous flap Callouhynchus

II. Male without cephalic appendage ; snout very elongate Harriotta

CHIMv^RA, Linnaeus.

Chimara, LlNNiEUS, Mus. A<1. Frid., i, 53; Syst. Nat., ed. x, 1758, i, 236.

Holocephali with head somewhat compressed, snout without appendage. Eyes lateral,

very large. Lateral line forking anteriorly, forming several series of mucous tubes ou the

head. Male with a clnb-.shaped, cartilaginous hook above snout, curved forward and down-

ward armed with <lecur\ed spines at tip, and fitting into a depression in front of eyes.

V'eutrals rather large, with large bifid or tritid claspers i)i the male. JSIale with also rough

a])pendages at the base of the ventrals, protruding from a sheath of skin. First dorsal

triangular, preceded by a strong serrated spine which is grooved behind. Secoml dorsal

and caudal low, often notched. Tail sometimes produced in a filament. Skin smooth.

KEY TO THE Sl'IOCIES.

I. Pectorals long, extending U> tips of ventrals C. moNstrosa

II. Pectorals short, terminating far in advance of the ventrals C. affinis
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CHIiLEKA MONSTKOSA, Linnjeus. (Kisiire 81.)

ChinKFra monslnmi, Linnkis. JIus. Ad. Fiid., i, .53, i)l. .\.xv; Syst. Nat., cd. x, 175SS, i, 23t); cd. xii, 401.—
Gu.VTHER, Cat. Fish. Bi-it. Mus., viii, Slit.

Tail terminating in a very lonj;- Unless tilameiit, about a.s long as the Ijody and liead.

Tlie first dorsal fin clo.se to and snl)eontinuoas with the second low dorsal lin, the upper
margin of which is even, not notched, e.\;cci)t Just in front of tiie caudal tin, which is also

low. Each clasper of the male is divided into two long, slender branches, which are rather
longer than the snout, and the hiner branch is again longitudinally divided into a simply
cartilaginous .styliform part and another coated with the spiny membrane. Brown, marbled
with lighter; dorsal tins with a broad black margin, {(riintlier.)

This species lias l)een found along the coast of Europe from Norway to Portugal, aiul

also off Soudan and at the Azores, but never as yet in North American waters. Individ-

uals have also beeu taUen at tlie Cape of (rood Hope and in the seas of Japan. The Knir/ht

Errant and the Triton, in their exploration of the Faroe Channel, obtained young individ-

uals with their bodies from li to 5 inches in length. Tlie.se were from a depth of 505 to 5.").")

fathoms. The TruroiUeiir, in 1SS2, obtained in tlie (rulf of Gascony .some very small indi-

viduals, th(^ least one only l.>0 millimeters iu lengtli, and still carrying the yolk bag. This,

according to Vaillant, was probably in the horny egg case when it was inclosed by the

dredge net, and fragments of the horny envelope W(>re. attached to it, which ])roved to be

very similar to those figured by Miiller and Duineril as the egg case of Chima-ra.

This discovery is particularly instructive, since, even so late as 1887, Dr. Giinther has

expressed the opinion that the ova which had been describe<l as Chiniieroid probably

belonged to Ciillurln/KchKs. Dr. Giintlier was of the oi)inion, in 18811, tliat tliere was no well-

autheuticated egg of Gldma'ra in any collection ; but the adult Callorhynchus has never been

found so far north as the Gulf of Gascony, and Vaillant is probably justified iu his conclu-

sion that the familiar form of egg is tliat of Ghinuvra monstrosa or tlie closely allied Chi-

mwra affinin.

As Dr. Giinther has already said, the.se discoveries show that Ghhmvra is a deep-sea

fish, and one which propagates its species iu deep water, a circumstance which accounts for

the previous scarcity of young individuals iu collections.

CHIM.ERA AFFINIS, C.iPi-.Lio. (Figuns 32-3.5.)

Chim(era iiffinis, Capello, .Toru. Math., I'liys. o Nat. Lislj., i,v, IstW, 314, pi. iii, ti^s. 1, Iu.

Chimara plumhea, Gill, Bull. Phil. Soc. Washington, Dec. 22, 1877.

Chimwra abhreviata, Gill, Proo. U. S. Nat. Mils., vi, 1884, 2.54.

A Chimwra with the snout acutely produced, the ante-orbital flexure of the sulwrbital

line extending little above the level of the inferior margin of the orbit; body more elongate

than iu C. moii.ifrosa; second dorsal removed from the first by interval equal to the length of

the base of the latter. Second dorsal much lower than iu tlie other species, and with the

free border straight, without undulatious. The dorsal .s])ine with its anterior surface rounded

;

the ventrals triangular and pointed; the pectorals extending to the outer axil of the ven-

trals. Space between first dorsal and the ventral wide, the pectoral terminating much in

advance of the ventral. Caudal fin vei'y small, terminating in a minute filament. Cephalic

appendages with five s[)ines on inner surface. Po.sterior ajtiK'ndages tripartite, but tlie

division of the three portion.s takes place at two-thirds of the distance from the base; the

cylindrical portion is larger and presents a form difi'erent from that in the others. Color

uuiformly i)lumbeous.

This form is closely allied to Chiiiuvra monstrond. It was hist described by Capello

from the coast of Portugal, and later by (xill from the North American side of the Atlantic,

at depths varying from 200 to 1,200 fathoms. It is very common in the deep water on the

outer edges of banks north of Georges Banks, and was formerly often brought in by the

Gloucester halibut schooners.
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Other specimens have been obtained as follows: No. Ii27!»3, U. S. N. M., in 42° 40' N.

lat., 6:30 i';j' W. Ion., olf Le Have, at a depth of 3.W fathoms; No. 402, IT. S. N. ]M., from

Noank Harbor; No. 219, U. S. N. M., in the Gloucester donation; No. SoCiO.'i, U. S. N. M., in

aijo 47' N. Int., TOO 30/ 30" W. Ion., at a depth of 9(i;5 fathoms; No. 2385, U. S. N. M., in 28°

51' N. lat., 880 18' W. Ion., at a depth of 730 fathoms; No. 2077!), U. S. N. ]\I., in 42° 40' N.

lat. 63° 23' W. Ion., at a depth of 350 fathoms; No. 22296, U. S. N. M. (237, Gloueester

donation); No. 22207, TT. S. N. M., in 43° 23' N. lat., 60° 16' W. Ion., at a depth of 300

fathoms; No. 2249S (Gloueester donation), and Nos. 38221,U. S. N.M.,from the fishing banks

CALLORHYNCHUS, (Gronov.), Cuvier.

Callorltynchm, Gronovu's., Miis. Ichth., i, 59. Civier.—Et-giie Animal, cil. i, 1X17, 11, 1 10.

Snout with a cartilaginous prominence, terminating in a cutaneous Haji. Two dorsal

tins, the anterior \vith a very long and strong sjjiue. Extremity of the tail'distinctly turned

upwards, with a fin along its lower edge, but without one above. Anal fin clo.se to the cau-

dal, sliort and deep.

The typical species of this genus, €. mJlorhynchus (L.)
[
= 0. antarctica (Lacepede)

Cuvier], has been hitherto found only in the Antarctic basin and the South Pacific.

HYDROLAGUS, Gill.

Hydrolagus, Gill, Proe. Acad. Nat. Sci. Phila., 1862, 331.

Holocephali closely allied to Vliimwm, but with no filament at the tip of the tail, and

with bipartite posterior appendages.

HVDl!OI,A(iUS C'OLLIEI, (Bknnett), Gill.

Chimara ColUei, Bennett, in Beecliey'.'^ Voy., Zool., 71, pi. 23, figs. 1 and 2.—Girard, U. S. & Pac. R. R.

Expfid., Fish. 360.

—

DimIoril, Elasmobr., 689.

Hydrolagus ColUei, Gill, Proc. Ac. Nat. Sc. Phila., 1S62, 331.

Tail simply tai)eiing, without filament. Three dorsal fins, besides the caudal: the first,

with the spine, is separated by a considerable interspace from the second; the three other

fins low, subcontinuous. Each clasper of the male is divided iuto two club-shaped branches,

which are leather shorter than the snout; both branches coated with the spiny meml)raue,

and the inner is not subdivided. Brown, silvery, ui)i)er parts with round yellow spots.

This form occurs only in the North Pacific. It is abundant about Puget Sound, and

in southeastern Alaska. It swims at the surface, and is abundant about the wharves at

Esquimalt, where it is called the "Eatfish."

There is no evidence that it descends to very considerable depths.

HARRIOTTA, Goode and Bean, n. g.

Snout exceedingly elongate, with a cartilaginous midrib, and foliaceous lateral expan-

sions of the skin at its base. Two dorsal fins, the anterior with an immense triangular

spine, finely serrated, uiion its lateral edges. Anal fin reduced to a cutaneous fold. Lon-

gitudinal axis of the tail nearly the samc^ as that of the trunk, vei\y elongate, with filamen-

tous tip, the ftn below much more extensive than that above. No cephalic organ. Gill-

openings lateral ; separated by a wide isthmus. Olaspers small and simple.

Tliis genus is named in honor of Thomas Harriott, the most eminent ])hilosopher and

naturalist of his day in England, who was a member of Raleigh's Itoaiioke colony in Vir-

ginia in 1585, and who published the first work in English on xVmericau natural history.
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HARRIOTTA RALEIGHANA, Goode and Bean, n. s. (Figures 37-40.)

Tail extended in a very long fliameut, imieli longer in the older individuals than in the
young, in which no filament exists. The first dorsal fin separated from the second by an
interval nearly ecjual to the diameter of the eye in the older individuals, very much greater in

the younger ones, in which the cartilaginous portion is exceedingly narrow and higii. The
second dorsal fin long and low, its lieight about equal to the diameter of the eye, its length

equal to that of the head. The spine preceding the first dorsal flu is very strong; its length

in the older individuals equal to the distance from its own base to the origin of the second
dorsal; in the young it is proportionately much longer and stouter, and there is also a
double row of strong spines in advance of the second dorsal, and in the notch between
the second dorsal and its continuation upon the upper part of the tail; and theie is

a similar group of at least six strong spines upon the top of the head back of the inter-

orbital space, and surrounded by the curve of the forward extension of the lateral line.

Traces of these spines may be felt beneath the skin in older individuals of both sexes.

Claspers in the young male examined, small and simple, in length scarcely equal to two-

thirds of the long diameter of the eye. Pectoral fins immense, wing-like, rounded in the

young, subtalcate in the older individuals; inserted slightly in advanct' of the origin of the

first dorsal, and extending in the older forms beyond the root of the ventral. Ventrals also

subtalcate; similar in form and appearance to the pectoral, and extending to a iioint at two-

thirds of the distance from the origin to the end of the second dorsal; in length little less

than half the snout. In the young the ventrals are placed somewhat farther back and reach

to a point under the origin of the thiixl section of the dorsal fin. The tail is prolonged in

a slender filament, and in the older individuals the cutaneous flap upon its lower edge is

three or four times as deep as that above, and extends l)eyond it anteriorly and posteriorly.

In the younger specimens the upper and lower flaps are about equal in height, and the

upper flap extends far in advance of the insertion of the lower one. The lateral line extends

in a straight line from a point beneath the origin of the first dorsal approximately to the

middle of the lower caudal lobe, which it follows along its base for the renuiinder of its

course; in advance of the dorsal fin it bends downward in an elliptical course, and then

rises vertically from the occiput to join its counterpart from the other side; bridle-like

extensions of the same system extend on the sides of the head under the eyes, curving

upward in front of the eye, then downward and Joining on the under side of the snout to

a branch running from beneath the eye downward to the base of the pectoral fin in the

young, or under the throat to a junction in the older ones, and also forward ti-om the same

Ijoiut under the eyes to join on either side the circle which surrounds the mouth. An elabo-

rate system of mucous pores upon all sides of the snout; on the under surface of the snout

in four longitudinal series. In the older individuals there is an extension of the lateral

line system on either side of the midrib on the snout to its tip, and there are also sym-

metri(!al continuations of the same upon the under surface of the snout. Color, brown

;

caudal filament pale.

The diameter of the eye is contaiiu^l 5i times in tlie length of the snout in the older

specimens, and the distance between the eyes is equal to their diameter.

Of this species we have seen four si^ecimens, the largest, a female (No. 39415, U. S. N.

M.), 25 inches in length, from 39° 44' 30" N. lat., 70o 30' 45" W. Ion., in 1,081 tathoms. taken

by the steamer Albatross. Another, a male (No. 38200, LT. S. N. 31.), 19i inches in length,

was taken by the Albatross in 36° 45' N. lat., 74° 28' 30" W. Ion., at a depth of 781 fathoms.

A third, a young individual (No. 35520, U. S. N. M.), 4 inches in length, was obtainei by

the Albatross in 39° 37' 45" N. hit., 11° IS' 45" W. Ion., in 991 fathoms. Still another. No.

35631, was taken at station 2235, lat. 39° 12', Ion. 72° 03' 30", 707 fathoms.

The species is named in honor of Sir Walter Ealeigh, by whom the first English scien-

tific explorer was sent to the New World.
19868—No. 2 3
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Order MALACOPTERYGII.
Symplcctlc present. No iuterdavick's. A luesocoracoid arch. Anterior vertt'bra' sini-

jile. No W'ebbcrian ossicles. Pharyngeal bones simple above and below, the lower not

lalcilorni. Gills lour, a slit behind the fourth. (Gill.)

KEY TO THE DEEP-SEA FAMILIES.

McKocoraroid well dcreloped ((« a hridgc hcttreen the lii/jH-r- and hi/jw-coracoid. (Gill.)

I. No linrbcl anil no jihotophores. Muxillaries form margin of njipcr jaw.

A. AUipose fin absent. Body scaly.

1. Dorsal fin similar to and opposite anal. No air-bladder Alkpockphalid-K

2. 1 )or.sal lin similar to and opposite anal. Air-bladder present PTKROTHElssiDyE

15. Adii>ose tin present.

1. Gill membranes separate and free from isthnnis. Stomach (-eeal.

a. Brancliiostegals, 6 or more Argextimd.e

b. Braiubiostegals, 4 or less JIkrosto.mid.e

2. Gill membranes joined, forming broad liridge across isthmns; gill cavity closed behind.

a. Ventrals ojiposite posterior end of dorsal Bathylagid.e

Mesocoracoid wanting or atrophied. (Gill.)

I. Post-temporal connected with back of cranium near sides. No pliotophores or barbel.

A. Adipose fin typically present. ' Body not very elongate. Anal distinct.

1. Scales present, persistent (in all Atlantic forms). Teeth cardiform or villiform.

a. No photophores. Teetli cardiform, usually hinged.

1. Maxillary narrow or rudimentary. Hypocoracolds not divergent Synodoxtid.e

II. Maxillary dilated behind.
* Pectorals noraial. Hypocoracolds divergent Aui.opid.e

* • Pectorals subliumeral BenthosaukiD-E
* * * Pectoral rays elongate, in two groups Batiiyptekoid.-e

B. Adijiose tin absent.

1. Scales large, thin, and deciduous. Teeth villiform, in bands.

a. No photophores on the scales, but a large, luminous, cephalic plate.

I. Maxillary dilated behind.
* Pectorals and ventrals well developed, approximate iPXOPin.E

2. Body scaleless.

a. Teeth granular, in bands. Pectorals normal.

I. Ventrals jiresent. Opercular apparatus incomplete Rondeletiii'.e

II. Ventrals al)sent. Opercular apjiaratus complete; a cousiiicuous lateral furrow.

C'KTO.MIMII).E

II. Post-temporal impinging uj>on occijiut.

* Vertebra' and neural spines normal.

A. Photophores present, barbel absent.

1. Psendobrauchia^ present.

a. Premaxillaries forming margin of upper jaw. Body scaly MvcTOPHiDiE
b. Maxillary and intermaxillary together forming margin of upper jaw. Body naked. Oper-

cular apparatus incomplete Maurolicid^
2. Pseudohrau(!hia' absent. Mouth large, with strong canines. Scales decidu<ms.

a. Dorsal In front of ventrals. Anal short. Canines immense. Operculum incomplete.

(^HAULIODOXTII).E
b. I Jorsal behind ventrals. Anal long. Operculum well developed GONOSTOJiiDji

B. Photoplmres and bjirliel liotli jirescnt.

1. Maxillarics forming lateral margin of upper jaw.

a. Adipose tin presi^nt. Pc<rtorals present.

1. Body naked. Dorsal behind vent, but in advance of anal AsTRoXESTHiD.r
b. .\dipose tin absent. Peetinals usually present (absent in Photonevtex) Stomiatid.*;

2. Premaxillaries only forming margin of u))per jaw.

a. Pectorals rudimentary. Opercula membranaceous.
I. Body scaleless. Dorsal short, postmcdiau Mal^vcosteid.e

C. Photophores and barbel absent.

1. Prenuixillaries forming margin of upper jaw. Faug-likc teeth in mandibles and ])alatine8

and sometimes on vernier.

a. Dorsal long, occupying entire back. Body naked Ajlkpisauuid^

'Absent in /<eHt/io.vnH)«t and sometimes in Bath iisaurus.
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b. Dorsal short, postmcdian. Scales thin, caducous PaI!alkpi1)II).t-:

c. Dorsal short, median. Body naked Oddxtostomih i-;

»• Vertebrae normal. Anterior neural spines abnormally developed, projecting through the skiu of the
back, In advance of the dorsal.

1. Body compressed, ventradiform, carinated.

a. Mouth obliquely cleft, or subvertical Stkk.noptvciiiii.e
*»* Vertebra' with spiny processes anteriorly which i)rojeet through the skin of the back in front of dor-

sal rays.

1. Pectorals alisent. Body elongate.

a. Body naked. Dorsal beginning in advance of the vent Ll>laca>tiiidj£

Family ALEPOCEPHALID.^.
Alepocephales, Cuvier & Valenciennes, Hist. Nat. Poiss., xix, 169.

Alepoccphalida; Eichaedson, Encye. Britannica, 8th ed., 1856, 255.—Gunther, Cat. Fish. Brit. Mus., vii,

1868, 477.—Gli-i., Arrangement, Families of Fishes, 17.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mu.s.,

257.

Alepocephaloidei, Bleeker, Enum. Spec. Pise. Aich. lud., 1859, xxx.

Malacopterygians witli body more or less compressed, covered •with thin cycloid or keeled
scales, or with naked, jjiiekly skin. Head naked. No barbels. Mouth moderate or large,

the margin of the upper jaw formed by the x)remaxillaries and mamillaries, the former i^lacetl

along the upper anterior edge of the latter. Opercular apparatus complete. Teeth feeble.

No adipose tin. Dorsal flu loug and low, posterior, inserted opposite the anal; pectorals

short, placed rather high; veiitrals usually well back, sometimes wanting. Pseudo-
branchi;e present. No air bladder. Stomach curved, Avithout blind sac. Pyloric cceca in

moderate number. Gill opeuings very wide.

KEY TO THE GENERA OF ALEPOCEPHALID^.

I. Body covered with scales.

A. Ventrals iireseut.

1. MaxiUaries toothless; mouth of moderate width ; scales thin, cycloid.

a. Dorsal and anal similar and nearly equal; body oblong ALEPOCEPHALr.S
b. Anal nmcb longer than dorsal ; body elongate C'onocara

3. MaxiUaries toothed; mouth wide.

a. Gill openings narrow, teeth in premaxilla and mandible uniserial Batiiytroctes
b. GUI openings wide, teeth in premaxUla and mandible pluriserial Narcetes

B. Ventrals absent; scales small, keeled; body abbreviated, high, much compressed PLAiVTHotTES
II. Body scaleless.

A. Dorsal normal, equal in length to anal; scales replaced by nodules.

1. Lateral line present Xenodeemiciithys

2. Lateral line absent jVleposo.mis

15. Dorsal normal, shorter than anal Leptodekma
C. Dorsal preceded by a long adipose fold ^\_Nu.MAiOPTERCS

III. Body with minute, hardly imbricate scales.

A. Pseudobranchiie quite rudimentary.

1. Bones of the head produced in a long snout Ailosto.mati imorph a

ALEPOCEPHALUS, Risso.

Alepoceplialus, Ri,s.«0, Mem. Accad. Nat. Sci. Turin, xxv, 1820, 270.—MCi.ler, Abhandl. Akad. Wiss. Berlin,

1846, 171.—CrviKRand Valenciennes, Hist. Nat. Poiss., xix, 169.—Gcntiikr, Cat. Fish. Brit. Mus.,

vii, 477.

—

Jordan and Gilbert, Bull, xvi, V. S. Nat. Mus., 257.

Body oblong, compressed. Jlouth moderate, the snout somewhat prolonged. Jaws

neai-ly even in front; a series of small teeth in each jaw and on the vomer and palatines.

Eye very large. Gill membranes entirely separate. Branchiostegals (>. Opercular bones

thin. Dorsal low and rather long, with a scaly base, opposite and similar to the anal. Pec-

torals and ventrals rather small. Caudal moderately forked. Scales rather large, thin and

cycloid.
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KEY TO THE SPECIES OF ALEPOCEPHALUS.

I. Oi)cr(ul:ir flaps voluminous; head large.

A. Head one-third of total or nearly so.

1. Scale.'^ large (SO-.T), in lat. line). Snout, 10 in hody length. Eye, 3i in head A. l!o.sTRATr,s

2. Scales moderate {G7 in lat. line). Snout, 9 in body. Eye, 4 in head A. puoducti'S

3. Scales moderate (70 in lat. line). Snout 10* in hody. Eye 3| in head A. Blanfordii

4. Scales small (al)out 90 in lat. line). Snout, 12 in hody. Eye, 3i in head A. Aga.ssizii

B. Headless than one-third of total.

1. Scales very small (about 140 in lat. line). Snout, 10 in total. Eye 6 in head A. NlGF.lt

1. Oiicrcular (lai)S moderate; head moderate.

1. Scales large (65 in lat. line). Snont 18 in hody. Eye 4J in head A. Baihdii

2. Scales large (62 in lat. line). Snout lu in body. Eye 6 in head A. bicolor

3. Scales large (.50 in lat. line). Snout 18 in body. Eye U in head A. edentui.L's

There are two distiuct groups in AJepocephahts, probably of subgeneric value. The

first group iucludes the type, A. rostratm, Eisso. It is characterized by a somewhat short,

compressed body, large head, with extended membranaceous Haps, and by short dorsal aud

anal fius, similar in size and shape and nearly oppo.sitc each other.

A. rostratus has the largest scales, 50 to 55 in the lateral line (Vaillant claims to have

counted 71 on a large individual), and has a comparatively large eye and suout.

.1. Af/Ksxizii has somewhat smaller scales (about 90 in the lateral line), a comparatively

larger head (3 in total), and the eyes slightly larger (3.J in head, lOJ in body).

A. productus has a smaller eye than A. AgassizH, and a longer suout, it being about

one third of the length of the head. In A. rostratus, however, the snout length is one-

tenth of the total; in A. productus one-twelfth.

A. Blanfordii, Alcock (Ann. and Mag. Nat. Hist, 1892, ii, 357), from the Indian Ocean,

has an immense eye.

A. niger of Giinther is a somewhat slenderer form, with very small scales.

All of these forms are dull in color and have the ventral tins weak and inconspicuous.

A. Bairdii represents another type, having a stout body, about as high in iiroportion to

its length as in A. A(/asxizii, etc., but with a smaller head and less voluminous opercular flaps

The eye is comparatively much smaller (18 in total length), and is nearer the upper i)roflle

of the head. The vertical fins are stronger and more muscular, and are heavily scaled at

their bases. Lateral line nearly straight. Maxillaries slender, not expanded posteriorly.

A. bicolor, Alcock (Ann. and Mag., 1891, ii, 133), is from the Indian Ocean, 240-76

fathoms.

A. cdentulm, Alcock, I. c. is from the Indian Ocean, 475 fiithoms.

ALEPOCEPHALUS ROSTRATUS, Risso. (Figure 41.)

Alepoccphalus rostratus, Rl.s.so, Mem. Acead. Torin., xxv, 1820, 291, pi. x, fig. 4; Hist. Nat. de I'Europe M<Sri-

dionale, 449, iig. 27.

—

Cuvier and Valenciennes, Hist. Nat. Poiss., xix, 169, pi. 532.—Johnson, Ann.

and Mag. Nat. Hist., x, 1862, 285.—GCnther, Cat. Fish. Brit. Mus., vii, 477.—Moreau, Hist. Nat. Poiss.

Fran<-e, III, 463.—Gegenuadr, Morphol. Jahrhuch, iv, Suppl., 1, pi. 1, 2 (.skull).

—

Giglioli, Elenco,

1883, 106.—Vaillant, Exp. Sci. Trav. et Talisman, Poissons, 148, pi. xi, fig. 1; pi. xn, fig. 5.

The height of the body is a little more than one-fifth of the total length (without caudal)

;

the length of the head is a little less than one-third. Diameter of the eye contained thrice

and one-fourth in the length of the head, and longer than the snout. Scales much longer

than wide, with the anterior (radical) margin truncated. Origin of the dorsal fin opposite

to the vent. I'ectoral fin longer than orbit. Distance of ventral fin from the head three-

fifths the length of the latter. Uniform deep black. {Giinther.)

Kadial formula: B. 6; D, 16, 17; A. 18, 19; P. 13; V. 8; L. lat. 55; Ccec. pyl. 12.

This species occurs in the deeper waters of the Mediterranean, and was described by

Risso in 1820. Until 1874, when the Challenger began her work, this was the only repre-

sentative of the family known to ichthyology.

The French expedition obtained twenty-four specimens from ofl' the coasts ()f Soudan
and Morocco, from about 830 to 2,190 meters, from the Banc d'Arguin; from the Canaries,

975 meters; the Azores, 2,235 meters, and the Cape Verde Islands, 3,655 meters. Giinther

is disposed to believe that Esiinciijus Costal is the young of this species.
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ALEPOCEPHALUS AGASSIZII, Goouk ami Hean. (Fijcnre 15.)

AUpoeephahts Ji/asshii, GooDE and Bean, lUill. Mns. Couip. Zoiil., x, 218, 188l*.—Joudax, Cat. Fish. N. ,\iner.,

1885, 31.—GfXTiiER, Challenger Report, .xxii, 2L'::i.

Height of body slightly more than five times in its length ; its width about halfits lieiglit

;

caudal rays somewhat compressed. Least height ofthe tail, 12 times in length of the body.
Scales ovate-lanceolate, parchment-like, smaller than in A. Buirdii (the specimen is

almost denuded of scales, and their arrangement in the drawing has been in part made out
from their impressions upon the skin). There are !tO scales in the lateral line, 10 between
lateral line and origin of dorsal, 11 between same and origin of anal. Base of dorsal is

squamose, anal slightly so.

Head somewhat compressed, its length contained 3 times in the length of the body,

slightly exceeding twice the length ofthe lower jaw, and -i times the least height of tail.

Sncmt eonically elongate, the lower jaw sslightly produced. Width ofhead slightly less than

length of operculum, and 9.J times in lengtli of body. Dentition as in A. lUtirdii.

Length of snout half that of mandible, which is one-sixth of total length. Diameter

of orbit KU in total length of body.

Insertion of dorsal immediately above vent; the distance of its origin from the base of

middle caudal rays equal to one-third of di.stance from same to anterior margin of orbit,

and at distance from snout much greater than two-thiids total length of body. The length

of its l)ase is equal to one-eighth of total length.

Origin of the anal is under second ray of dorsal; its length of base slightly more than

one-seventh of body length, and equal to height ol' tlie body at vent.

Distance of pectoral IVom snout c(iual to one-third of body length and 4i times least

height of tail. Its length equal to the diameter of orbit and eontained lOi times in total

length. Origin of pectoral is close behind the end ofthe opercular flap, while in A. Bairdii

it is s(>parated therefrom by four lows of scales.

Distance of ventral from smait considerably less than twice the length of the head. Its

length (i)robably) about one-sixth that of the head.

Radial formula: D. 15; A. 17; C. 19; P. 11 ; Y. 1, 5 ("?); L. lat. 00.

Color dark, head and fins nearly black.

A single specimen was obtained at station 3.'>8, in OL'2 fathoms, lat. 38° IS' 40" N., lou.

73° 18' 10" W.
Other specimens were obtained by the AlhaUosx asfidhiws: Xo. 38209, U. S. X. IM., sa

inches in length, in 36° 30' X. lat., 74° 33' W. h)n., at a depth of sr/l latlioms; Xo. S.mIS,

U. S. ISr. M., from station 2201 in 39° 39' 45" N. lat., 71° 35' 15" W. Ion., at a depth of rm
fathoms: Xo. 33391, U. S. X. M., from station 2072 in 41© 53' X. lat., C5o 35' W. Ion., at a

depth of 8.-,8fath(mis ; Xo. 33377, U. S. X. M., from station 2075 in 41° 40' 30" X. lat., 65°

35' W. Ion., at a depth of 855 fathoms; Xo. 33325, U. S. X. JL, fr.nn station 2051 in 39° 41'

X. lat., 69° 20' 20" W. Ion., at a depth of 1,10G fathoms; Xo. 35030, U. S. X. M., from sta-

tion 2233 in 38° 36'30"X^. lat., 73^ 0(i' W. hm., at a depth of 020 fathoms; and two others,

one from station 2530 in 40° 53' 30" X. lat., 66° 24' W. Ion., at a depth of 956 t\ithoms,

and one from station 2117 in 15° 24' 40" X. lat., 63° 31' 30" W. Ion., at a dejitli of 083

fathoms.

ALEPOC:EPHALrS PRODUCTIIS, Gill. (Figure 46.)

JlepocepJitiliisprodiicluii, GiLL ,Proc. U. S. Nat. Mus., vi, 1888, p. 256.—GfxTHER, Cliallciiger Rcpoit, 1887, \>. 223.

An Alepocepkalus resembling A. Agassizii in form and proportions, but witli larger

scales, smaller eye, and longer snout.

The body is quite robust, its height at the pectoral origin nearly one-fourth of the length

from the .snout to the base of che median caudal rays. Least height of tlie tail about one-

half the body in length. The head forms more than one-third (35.5) of the total length.

The snout equals one-third of the length of the head, the eye nearly one tburth, and the

posterior margin of the orbit is nearly equidistant between the snout and the opercuhir



38 DEEP-SEA FISHES OF THE ATLANTIC BASIN.

margin. The upper jaw extends a little beliind the vertioal from the posterior margin of

tin- pnidl; the lower jaw is shorter and included by the upper, and is nearly one half as long

as tlie licad. The width of the cranium between the orbits is one-seventh of the length of

the head, and behind the orbits, more than one-third. The insertion of the dorsal is above

the vent; the length of its base is twice the diameter of the eye. The anal base is under

the antinior portion of the dorsal, and the length of its base is about tliree fourths that of

the dorsal. The caudal fin has its mediau rays as long as the diameter of the eye, and the

external rays at least one-flfth of the total length of the iish. The pectoral commeiices at

a distance from the snout equal to one-fourth of the length of the body. The rentrals ai'e

inserted considerably beliind the middle of the length ((•.57), and appear to have been at

least as long as the diameter of the orbit.

liadial fornuila : D. 17 ; A. 17 ; scales 9, 67, 12.

The type of this species (No. 33341, TJ. S. K M.) was obtained by the Albatross from

station 2035, in 39° 26' N. lat., 70° W. Ion., at a depth of 1,362 fathoms.

The preliminary description published by Gill was very brief. The fuller description

here presented was prepared by him at the time of his original studies.

Alepocephulusnigcr (Figure 42) is a small-scaled black form inhabiting the seas north of

Australia, and obtained by the Challenger at a depth of 1,400 fathoms.'

ALEPOCEPHALUS BAIRDII, Goode and Bean. (Figure 47.)

AXepocephalua limrdii, Goodk and Bean, Proc. U. S. Nat. Mue., ii, 1879, ."JS (with full measurements of

typf')-

—

Jordan and Gildeut, Bull, xvi, U. S. Nat. Mus., 257.

—

Jordan, Cat. Fish. N. A., 34.

—

GCntuer
Challenger Report, xxii, 224.

Body comparatively elongate, somewhat compressed, its greatest height, at a point mid-

way between pectoral and ventral insertions, contained 5^ times in its- length to the origin

of the middle caudal rays, its greatest width equal to one-tenth of total length, the least

height of tail contained 11 times in length of body.

Scales large, thin, oblong, triangular at the free end, those at the base of the anal fin

having the free end more produced than the others. Sixty-five scales in the lateral line,

seven rows between it and the origin of the dorsal, eleven between that of the anal and the

lateral line. Scales extend for a short distance upon the bases of the dorsal and aiuil fins.

Head moderately compressed, snout subconical, the lower jaw included. The length of

the head is contained 4J times in length of body, slightly exceeding twice the length of

the lower jaw. Width of the head equal to the length of the operculum and very slightly

less than that of the upper jaw. Width of interorbital area half of the least height of tail.

Length of snout half that of the mandible, which is one-ninth of the total length. Diam-

eter of orbit equal to length of snout.

Dorsal inserted directly above the vent, slightly in advance of the anal and at a dis-

tance from the snout nearly equal to two-thirds of the total length of the body.

Length of longest ray of dorsal one-half that of the postorldtal porti(in of the head.

The distance of the anal from the snout is almost 3 times the length of the head, its

first ray being about under the fourth ray of the dorsal. Its length of base is greater than

that of the dorsal by one fifth of the length of the latter; its longest ray slightly exceeds

the longest of the dor.sal.

Middle caudal rays equal in length to h)ngest ray of anal, the external rays somewhat
more than twice as long.

Distance of pectoral from snout 3 times as great as the least height of the tail; its

length one-tenth of total length and equal to width of body, reaching to ninth row of scales.

Distance of ventral from snout equal to twice the length of the head, its length slightly

greater than that of middl(^ caudal rays.

Kadial Ibrmida: B. 6; D. 22; A. 25; C. 19; P. 12; Y. 1, 9. PyL Caec. 15.

' Challenger Report, xxii, 224, pi. lvi, fig. B.
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Color, uniform indigo-blue, this color extending to tlie inside of the innith and the f^ill

membranes; tins and operenla blaek.

The type of this species was obtained by Christian Johnson, of the schooner William
Thompson, of Gloucester, on the Grand Banks, at a depth of 200 fathomis.

CONOCARA, Goode and Bean, n. r.

Body elongate, compressed; in the type species strongly suggestive of the Barracuda
[tiphyriVHu). Mouth moderate. Hnont proh)nged. Jaws strong and powerful, the lower
slightly included. Teeth in the jaws acicular, rather numerous; also on the vomer, very

small; absent from jjala tines. Eye large. Gdl membranes entindy separate. Dorsal mod-
erate in length; anal very elongate, nearly twice as long as the dorsal. Pectoral and ven-

tral small. Caudal strongly forked. Scales minute and deciduous. Branchiostegals 0,

the membrane of the left series folded conspicuously over the origin of that of the right.

Opercular bones thin. Gill rakers rather short and stout, moderate in number.

CONOCARA McDONALDI, Goode and Bean, n. s. (Kisurc 48.)

Body elongate; its height r>2 in its length without candal; thickness about 12 times.

The length of the head is contained about ;5.^ times in the total length. It is somewhat
elongate, and corresponds in ajjpearance with A. maeroptenis, Vaillant. The snout is two-

tifths the leugtli of the head, compressed, and with an obtuse point; the lowerjaw included

within the upper. Mouth large, the upper jaw about one third of the length of the head;

the maxillary not reaching to the front of the eye. Mandible reaches to below the middle

of the eye. Teeth on the premaxillary, vomer, and palate very sharp, minute, widely sepa-

rated, in a single row in each jaw. Diameter of the eye contained 5 times in that of the

head, twice in that of the snout. Nostrils lateral; posterior very much larger, its distance

from the eye half the length of the eye. Gill openings wide ; opercular apparatus membran-
ous, its elements being very imperfectly ossitied. Fifteen gill rakers on the first arch

below tlie angle. Scales very small, about 200 in the lateral line. Dorsal tin short, about

half as long as the anal tin, and its posterior rays inserted nearly over the last rays of the

latter. The distance of its insertion from the tip of the snout about 5^ times its own length;

the anal inserted at a distance from the snout equal to 2;^ times its own length. Ventral

inserted nearly midway between the snout and the base of the caudal. Pectoral short, in

length double the diameter of the eye, and inserted below the median line of the body.

Caudal flu short, its middle rays not more than two-thirds the length of the snout, forked.

Color, uniform deep l)hie black in life.

Radial formula: D. 18; A. 'M; P. 10; B. 6; C. approximately 22; V. (i.

A specimen 8J inches in length was obtained by the Blake at station OLXxn, in 24° 3G'

N. lat., 84° 5' W. Ion., at a depth of '.)~t~> fathoms, and another, (i inches long, from station

CLXV in lat. 24° 36' N., Ion. 84° 0.")' W. at a depth of {)'>'> fathoms. Another, S{ inches long,

was taken by the Albatross at station 2392 (lat. 28° 47' 30", Ion. 87° 27').

The species is dedicated to Colonel Marshall McDonald, U. S. Commissioner of Fish-

eries, who has aided so extensively and eilicieiitly the study of the deep sea fauna.

CONOCARA MACROPTERA, (Vaillant), (ioonK aud Ukan. (FiRiin^ 43.)

Alcpoctphaliis mncroplerus, Vaillant, Exp. Sci. Tr.xvaillour et Talisman, Poissous, ISSS. 150. pi. xi, lig.

2a, 2b, 2c.

Body very elongate; its height contained 8 times in the length of the body; its thick-

ness 11 times.

The head, which constitutes one-fourth of the total length, is elongated ; the snout is two-

fifths of the length of the head, compressed, and with an obtuse point Mouth moderate,

the upper jaw extending considerably beyond the lower, the maxillary scarcely reaching to

the anterior margin of the orl)it. Teeth on the premaxillaries, niaxillaries, vomer, and pal-

atines, conical, elongated, rather small, and in a single row in each jaw. Nostrils wide, close
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tojiother, the anterior near tlic middle of tlic leiigtli of the snout. Eye large; its diameter

three-eleveiitiis()rtiielciij;thotthe head; iiiterorbital space two-elevenths. Gill oi)euing\vide;

operculum for the most part membranaceous, its elements being very imperfectly ossitied;

preopercnhim curved, thickened on its anterior edge; the interopercnlum and suboperculnm

not ])roininent, and apparently rejjhiced in i)art by the branchiostegals. Gill rakers, about

15 below angle.

The vent is a little behind the middle of the total length. Lateral line extending from

the upper part of the branchial opening to the middle line of the body. Scales remarkably

small; those of lateral line very simple and more than a liundred in number.

Dorsal with its outline a little convex, lower behind and ending at a distance from the

caudal ecpial to the length of its own base, which is equal to about one-eighth of the length of

the body; anal more than twice as long, beginning near the vent ami terminating a little

behind the- dorsal. Its height nearly the same as that of the dorsal. Caudal moderately long

;

its length equal to one-seventh of the length of the body, slightly emarginate
;
pectoral small

;

ventrals very short.

Color reddish brown; head a beautiful azure-blue; tins sepia; iris black; pupil azure-blue.

Scales very simple in form; those of the body are rounded in outline and measure from

l.") to 1.0 mm., in diameter. Five pyloric cneca, moderately elongated. No trace of a swim
bladder.

Radial formula: B. 0; D. 21; A. 4(t; V. 8; V. .5.

Sixteen specimens of tliis species were obtained by the French expedition from the

coast of Morocco to Soudan, from the Banc d'Arguin, and from the Canaries, at depths

varying from 865 to 2,115 meters. A specimen 8 inches in length was obtained by the Alha-

tross at station 2751, hit. 10° 57' N., Ion. 03° 12' W., in OS fathoms.

BATHYTROCTES, Gunther.

Balhytroctes, Gunther, Ann. and Mag. Nat. Hist., ii, 1878, 2i'J; Cliallcnger Report, xxii, 225; Study of

Fislies, 6ftl.

Body rather elongate, compressed, covered with scales of moderate size. Cleft of the

mouth rather wide, the maxillary extending to below the middle of the eye. Both in-

termaxillary and maxillary armed with a series of minute teeth, as is also the mandible;

palatine bones with similar teeth; those on the latter often weak and deciduous. Vomer-
ine teeth j)resent or absent. No teeth on the tongue. Eye very large. Dorsal and anal

flus moderately long, the former behind the ventrals. Adii^ose fin none. Caudal forked.

Gills very narrow
;
pseudobranchia' present; gill rakers long, lanceolate. Pyloric a))pend-

ages in moderate number. Ova rather small.

Bathj/trdctrs is closely allied to Alcpnrcphalns, from which it differs chietly in the pres-

ence of teeth on the maxillary. Ten species have been described, seven of which are from the

Atlantic. One of these, B. attritm. is, by the admission of its describer, quite as likely to

belong to some other genus—pei'hai)s Alrpocephahis.

The type of this genus is Bathytroctcs mncrolcpis, Giinther, I'rom a dejjth of 2,150 fath-

oms, north of Celebes {Ghallenger station xcviii).

—

B. squamosus, Alcock is from 740 fathoms

in the Arabian Sea. B. .stoviias, Gilbert, is from 877 fathoms, off Oregon and Washington.

KEY TO 'I'lIE SPECIES OF BATHYTROCTES.

I. Dorsal fin far in .advance of tlie anal Batiiytroctks

A. Anal insorted nearly lielow raiddli^ of dorsal. JlaxiUary reauhiug to below [KKsterior third of orldt. ,
1. Scales large (42 in lat. line). Vertical fins short. (D. 1,5; A. 11.)

[BATnYTROCTES MACRDLKPIS]

2. .Se.'ilos niodcrale (.")7 in l.it. line) Vertical fins moderate. (D. 17; A. 11). Month very large.

[li. STO.MIAS]

3. Scales small (100 J in lat. line). Vertical tins moderate. (U. 20: A. 17.) B. kOstkatus
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B. Anal inserted f:ir beliind middle of iloisal.

1. JIaxillary extending to below posterior third of orl)it. Scales moderate (70). Dorsal and anal
n<'«ly equal in length. (D. 16; A. 17.) 15. mici:oi.ki'is

2. Maxillary extending behind posterior margin of orbit. Seales small (c-a. 10.5 in lat. line). Dorsal
longer than anal. (D. 14 ; A. 11. ) B. MKi..\N(>CEPHALr.s

II. Dorsal and anal nearly opposite and eqnal in length or nearly so Tali-S.mania

1. Maxillary extending about to vertical middle of orbit.

a. Seales moderate (64 in lat. line). (D. IG; A. 17.) ...B. iioMoPTF.urs
b. Scales rather large (about 50 in lateral line), D. 17-18; A. 17-lS B. .SQfAMosus

1. Maxillary to vertical from anterior margin of orbit. (D.20; A. 22. ) B. antillarum
2. Maxillary to vertical from posterior margin of orbit. (D. 22; A. 21.) B. .equ.a.toris

BATHYTROCTES MACROLEPIS, GuNTHKR. (Figure 44).

BathytroctcB macrolepis, Gunther, Challenger Report, x.xii, 22.5, 1887. j)!. Lvii, fig. b (two views of head).

A Bathytroetes with the dorsitl flu far in advance of the anal, and the maxiUary reach-

ing to below the posterior third of the orbit. Large scales and short vertical lins. The
height of the body i.s two-elevenths of its length; the head slightly more than one-third.

Head depressed, elongate, scaleless; broad across the occipital region, tapering forward ; its

upper surface deeply concave longitudinally. Eye large; its diameter greater than the

length of the snout and 3^ in length of head. Interorl)ital s])ace half the diameter of the

eye. Snout pointed. Jaws equal. Cleft of mouth rather wide; the maxillary extending

beyond the vertical from the center of the eye. Dentition weak; teeth small, equal, pointed,

nniserial; intermaxillary and front of maxillary toothless; vomerine teeth in two groups;

palatine teeth few, about 9.

Vent al)out midway between the branchial opening and the caudal. The dorsal inser-

tion is in advance of the vertical from the vent, ;ind it last ray opposite the fourth ray of

the anal. Dorsal and anal both high in front. Pectoral lateral, its insertion oi)posite the

lower half of the gill opening. Pectoral with broad base, extending beyond the vent to the

end of the anal. Its insertion is midway between the root of the pectoral and the end of

the anal, and directly in ailvance of tlie vertical from the insertion of the dorsal. Scales

small, cych)id. Lateral line straight, with wide mucous apertures. Color, uniform black.

Eadial formula: D. 15; A. 11; V. 8; L. lat. 42.

A single specimen,!) inches in lengtli,in i)oor condition, was obtained by the ChaUenger

at station cxcviii, north of Celebes, at a depth of ISO fathoms.

As the type of the genus its characters are here introduced, for purposes of-comjiarison.

BATHYTROCTES ROSTRATUS, Gt ntiier.

Bathytroctes roslratus, GiiNTHER, Ann. and Mag. Nat. Hist., Ii, 1878, 250; Challenger Report, XXII, 18S7. 227,

pi. Lviii, tig. 13.

The maxillary reaches to below the hind margin of the orbit; internuixillary terminat-

ing in front in a short projection.

The height of the body is nearly one-flfth of the total length (without caudal); the

length of the head one-third. Bones of the head very thin and very easily ruptured, like

all the other parts of the body. Head compressed, moderately deep, its d(>i>th at the occi-

put being three-flfths of its length; its upper surface longitudinally concave, the width of

the interorbital space being more than one-half of the longitudinal diameter of the eye.

Eye large, a little longer than deep, contained thrice and two-thirds in the length of the

head and equal to that of the snout. Infraorbital ring narrow, the broad and large maxil-

lary being separated from the orbit by a narrow strip of bone. Snout wedge-shai)ed, with

a pair of short and flat projections in front, each being Ibrmed by the intermaxillary and

toothed at its extremity. The cleft of the mouth is wide, the maxillary extending to below

the hind margin of the orbit. Dentition very feeble, all the teeth being miimte and nni-

serial. The intermaxillary and nnixillary are toothed throughout their whole extent; the

teeth of the mandible are particularly minute, and the series is interrupted close to the

syuiphysi-s, the symphyseal portion being external to the lateral porticm. which is implanted
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Oil tlic upper edge of tlie bone. The vomciiiie teeth are reduced to a pair of very small

teeth in the middle of the bone. I'alatiiie teetli none, or reduced to a single tooth-like pro-

jection.

BraiK'hiostegals long, narrow, slender. Gills as in Hothytroctesmacrolejyin. Gill rakers

long, lanceolate, closely set, 2()-f 7 on the outer branchial arch.

"Vent nearer to the gill opening than to the root of the caudal. Origin of the dorsal

fin somewhat in advance of the vent; it is much longer than high, the length of the ante-

rior rays increasing to the sixth or seventh ray. Origin of the anal liu below the anterior

half of the dorsal, which it resembles in shajie. Caudal fin deeply emarginate. Pectoral

inserted a short way above the lower profile, rather short and broad, about as long as the

eye. Ventrals broad, extending to the vent, their root being rather nearer to the base of

the caudal than to the extremity of the snout.

Scales simi)le, cycloid, in about 12 longitudinal series above and below the lateral line,

between the dorsal and ventral fins. Lateral line .straight, running from the upper end

of the gill oiiening along the middle of the tail, with rather small mucous apei'tures.

Color, uniform black.
Eadial formula: D. 20; A. 17; V. 9; T. 16; L. lat. ca. 100.

A specimen 6i inches long was taken by the Challenger off Pernambuco, station cxx;

depth, 675 fathoms.

A very small, pointed, osseous projection in front ofthe clavicular symphysis reminds us

of a similar peculiarity in the following genus Platytroetes.

BATHYTEOCTES MICEOLEPIS, Gunther.

Baihytroctes microlcpis, GC'NTHER, Ann. and Mag. Nat. Hist., 1878, ii, 219; Cballengcr Report, xxil, 1887, 226,

pi. LVii, fig. A.

—

Alcock, Ann. and Mag. Nat. Hist., 1889, 451.

The maxillary extends to below the posterior third of the or])it. Height of the body
r)^ in total length (without caudal), the head 3f. Bones of head thin (as in JJathytroctes

macrolepis). Head rather compressed, moderately deep, its depth at the occiput being two-

thirds of its length; its upper surface is concave, the width of the iiiterorbital space being

one-half of the longitudinal diameter of the eye. Eye very large, rather longer than deep,

one-third of the length of the head, and considerably longer than snout. Infraorbital ring

rather narrow, the broad maxillary separated from the orbit by a very narroM' strip of bone.

Snout somewhat wedge-shaped, with upper profile declivous, with jaws equal in front and
with maxiUary extending to posterior third of the orbit. Dentition feeble; all the teeth

equally minute and uniserial; intermaxillary and maxillary toothed throughout; vomerine

series transverse and straight, slightly interrupted in middle; palatine series nearly as long

as vomerine. Branchiostegals slender, rod-shaped. Gills four, that of fourth arch being

short and reduced to a horizontal series of lamin.T, which is only one-third of the horizon-

tal series of the outer branchial arch. Gill lamiiue very .short, especially on the convex

portion of the arches; gill rakers long, lanceolate, closely set, 24+11 on the outer branchial

arch.

Vent considerably nearer to loot of caudal fin than to gill opening, whilst origin of

the dorsal fin is somewhat nearer to latter. Dorsal fin longer than high, its anterior rays

increasing in length to filth or sixth ray. Origin of anal behind vertical from middle of

dorsal fin. Caudal fin deeply emarginate. Pectoral inserted a short way above lower

ju-ofile; it has a moderately broad base, is three-fifths of the length of the head, and does

not extend to ventral. Ventrals close together, scarcely extending to vent, their root being

midway between root of caudal and anterior margin of orbit.

Scales deciduous, cycloid, with numerous fine concentric and radiating stria-; there

were probably scales in a transverse series between the lateral line and the origin of the

dorsal fiin and between the lateral line and the ventral fin. Lateral line straight, running

from the upper end of the gill ojieiiing along the middle of the tail, with rather naiTow
mucous apertures. Color, uniform black. [Giintlier.)
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Eadial formula: B. 7; D. KJ; A. 17; V. 8; L. lat. ca. 70.

One spet'imeii, 10 inches long, was taken by the Ghallciuicr, .southeast of Cape St. Yin-

cent (Station V), at a depth of 1,0'JO fathoms, and another by the Investi(/(ttor, in the Anda-
man Sea, 600 fathom.s.

BATHYTROCTES MELANOCEI'HALUS. Vaill^vxt.

Bathytroctes meJanocephalus, Vaillant, Exp. Sci. Travaillcur <t Tnlisiiiaii, 1888. !."«, ]>]. xi. fii;s. 3.a, 31>.

Height of body one-fifth of total length, its greatest thickness one-eighth. The length

of the head is two-lifths of the total length; the anterior ])rofile is .somewhat obli{pie. The
length of the snout Is equal to one-third of the distance from its tip to the posterior edge of

the operculum. The maxillarv extends to a vertical slightly behind the posterior margin of

the orbit. The intermaxillary teeth and those on the mandible are elongate, fine, conical,

uniserial, separated from each other by spaces scarcely equal to their own thickness. The

eye is very large; its diameter two-elevenths of the length of the head; interorl)it:il .space

slightly less. In fresh condition the fiamework on the oi)erculum, which is very delicate,

is hidden in the soft integument, forming a curtain, far extended posteriorly. After having

been in alcohol, a great number of radiating ribs, extending downward and backward on

the operculum, are seen. Vent considerably in advance of the anal, and near the middle of

the distance from the posterior edge of the operculum to the base of the caudal. Lateral

line is in the median line of the body, except in its anterior part; the scales which compose

it are more conspicuous than on the rest of the body—twice as larger, that is to say, one

of them corresponds ordinarily to two transverse rows—and there are about 64 of them in

the total length of the lateral line. The dorsal is inserted above the inter.space between the

ventrals and the origin of the anal, the anal being shorter than the dorsal. Both anal and

dorsal are low. Caudal emargiiiate. Pectoral and ventral short, the former with 13 rays.

The l)ody is grayish green; head deep, blackisli blue; tins brown; eye with gray blue

iris and black pupil. Scales oval, those of the lateral line peculiar in form (fully described

and figured by Vaillant).

Four specimens were obtained by the TrarniUeiir in the middle eastern Atlantic; two

from the coast of Morocco, from 2,200 to 2,500 meters; one from the coast of Soudan, 1,435

meters; one from the Banc D'Arguin, 1.G70 meters. The type is 108 millimeters in length.

It would appear from the published descriptions that B. melanoi-ephulua is well distin-

guished from B. microlepis, although both have been taken in the same region. The most

salient diagnostic characters, as published, are included in the analytical key to the species

on a precetling page.

BATHYTROCTES (TALISMANIA) HOMOI'TERI'S, (Vaillant.)

Bathytroctes homoptcnis, Vaillaxt, Exp. Sci. Travailk-ur et Talisui.ni. 1888, UiS, pi. xii, tijr. 1.

Body elongate; its height one-seventh of its total length; thickness one-thiiteenth.

The length of the head is about one-third of the total length, and the snout one-third

of the length of the head. The maxillary extends nearly to tlie vertical from the middle of

the eye, and, like the intermaxillary, it is armed with conical teeth, not very closely set.

Teeth on the mandible lancet-shaped, curved inward. Opercular apparatus membranous.

Vent twice as far from the siiont as from the root of the caudal. The dorsal and anal fins

are nearly opposite and approximately e(iual in length (the type specimen was nuuh muti-

lated, and an exact description has not been given); the origin of the dorsal is above the

vent, and the length of its base is slightly greater than the greatest height of the body:

the anal resembles it very clo.sely and extends very slightly beyond it posteriorly. The

pectoral fin appears to have been somewhat elongate, pointed, with its tip extending beyond

the base of the ventral, which is situated almost in the middle of the length of the body.

Scales moderate, above and 14 below the lateral line.

Eadial formula: D. 19; A. 19+ ; B. 9; L. lat. 64.
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A single specimen was obtained by the French expedition at Station lxxxtii, fiom the

Banc d'Aviiuiii, at a depth of 1,113 meters. The type appears to have been very badly

mutilated, but M. \aillant has made a careful restoration in the flgme which he presents.

This species, like B. antillarnm and B. anstralis, belongs to a division of the genus

distinguished by having the dorsal and anal, equal in length, and nearly opposite. For this

grouj) a subgenus is proposed under the name of Talismania.

BATHYTROCTES (TALISMANIA) ANTILLARUM, Goode an<l Hr.AX, n. s. (Figure 49.)

The maxillary extends below the anterior portion of the orbit, and essentially to the

vertical from the anterior margin of the pupil. TLe height of the body is contained 5 times

in the total length (without caudal); the head 3i. Bones of the head thin; head com-

pressed, moderately deep, its depth at the occiput being three-fifths of its length. The

l)r(>file of the head in advance of tht^ orbit is slightly concave, the ujiper nuirgin of the orbit

ai)i)roachiug very close to the upper profile; the supraorbital rim forming a portion of the

dorsal profile of the head. The width of the iuterorbital space is nearly half the diameter

of the eye. Eye large, conspicuous, its diameter equal to one-third of tlie length of the

head; the pupil also large, its diameter two-fifths that of the orbit; its horizontal diameter

considerably greater than the length of the snout, its vertical diameter equal to the length

of the snout, which is contained i times in the length of the head. Interorbital ring very

narrow : the maxillary is separated from the orbit by a very narrow strip of bone. Snout

sharply conical, its upper profile concave, jaws equal in front. Dentition feeble; all the

teeth ecpuil, minute, uniserial. Intermaxillary and maxillary toothed throughout. Vomer-

ine series transverse and straight, slightly interrupted in the nuddle; palatine series nearly

as long as the vomerine; the two last-named series confluent. Branchiostegals 7 ; exceed-

ingly slender and long. Gills 4; the fourth well developed, with a slit behind it. Gill

lamiuffi short, especially on the convex portion of the arclies. Gill rakers long, lanceoiate,

closely set; 17 on the outer bi'anchial arch below the angle; 7 above. Vent equidistant

between the root of the caudal and the gill opening; origin of the dorsal nearer to the latter.

Dorsal fin longer than high, its anterior rays increasing in length from the eighth to tlie

nineteenth ray. Origin of the anal somewhat in advance of the dorsal, which is inserted

over the third ray at the point where it emerges from its scaly sheath. Caudal fin deeply

emarginate. Pectoral fin inserted in the lower third of the height of the body; moderat<dy
broad at its base; its upper rays nearly twice as long as the lower ones; its length half that

of the head, an<l its tip, when extended straight, in the vertical from the insertion of the

ventral, whitdi passes through the twelfth scale of the lateral line. Ventrals close together,

not rea('hing to the vent, but to the origin of the sheath which incloses both the vent and
the base of the anal fin : its length equal to that of the lower rays of the pectoral and
to that of the snout. The root of the ventral midway between the tip of the snout and
the root of the anterior caudal rays. Scales large, deciduous, cycloid ; about fl horizontal

rows above the ventrals. Lateral line cul'ving in a concave sweeii from near the upper
angle of the operculum to a point above the origin of the basal sheath of the anal, thence

in a straight line to the base of the caudal. Color of the si)ecimen (denuded of scales and
long kept in alcoliol), a rusty brown; head blackish.

Radial formula, H. 7; J). 20; A. 22; P. 13; V. 8. L. lat. 47.

A single specimen (No 43739, U. S. N. M.) was obtained by the AJhritross at station

2394, lat. 2SO 38' 30" N., Ion. 87° 02' W., at a depth of 420 fathoms.

BATHYTROCTES (TALISMANIA) iEQUATORlS, Goode and Bean, n. s. (Figure 50.)

A species o{ Bathytroctes resembling 7>. antillarum in the size of the scales, bui with a

mouth larger than that in B. homoptcrus.

The maxillary reaches to the vertical IVom the posterior margin of the orbit. The height

of the body is contained .'5§ times in the total length; the length of the head 3J. Bones of

the head thin; hcail large, compressed, the dc])th at the occiput being three-finirths its

length, its width about one-third. Its upjjer surface longitudinal, concave, and deeply con-
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cave between the orbits, with a convexity above the snout. Width of the iiilerorbital space

about e(iual to the diameter of the eye. The length of the snout contained Si times in tliat

of the head. Eye large, a little longer than deep, contained 42 times in the length of the

head and U times in the length of the snout. Infraorbital ring very narrow. The maxd-

l-,rv is broad, large, and conspicuously dilated at the extremity, its greatest width at this

point beino- more than two-thirds the diameter of the eye. (Jleft of the mouth wide. Den-

tition feebfe; no traces of tveth upon either vomer or palatine.' Branchiostegals o, long

and slender. Gills 4. Gill laniiine short, especially on tlie convex portion of the arches.

GiU rakers long, stroiiff, broad at the base; 6+1- on the outer arch.

Vent placed equidistant from root of caudal and root of pect.nal. The origin of the dorsal

over the vent: slightly in advance of that of the anal. Dorsal tin longer than high, its

anterior ravs increasing in length to the middle of the tin, the longest ray cutamed 3^ m

ienoth of head, and ab..ut c-iual to the h.ngest ray of the anal. Caudal fin deeply emarg-i-

natt Pectoral inserted far below the middle of the body. It has a narrow base, and is

len-th in a perfect specimen is probably not greater than the diameter of tin* eye. \ imtrals

dose together, remote from the vent, the root being nearly midway between the root ot the

caudal and the tip of the snout, and e.,uidistant from the ro..t of the anal and the base of

^^^
SaCdeciduous, .vcloi,!, 4r, or 4S in the lateral line, the lateral line beginning from a

point on a level with the top of the eye, and asc-ending in a broad curve to a point over the

ventrals, and thence in a straight line to the root of the caudal. Color, bluish black.

Itadial formula: B. ."> (!); D. -'2; A. lil; V. 7; P. S.
. . ,

A .inole spe.-imen, 144 inches in length, was <.(.tained by the Fish Commission steamer

Albairo^s^fiom station 2793, Lat. 01° 03' N., Ion. 80o 15' W., in 741 tathoms.

BATHYTROCTES ATTRITUS, VaillAxNT.

Ba,l,,iroc,es aUrU,.s, Va.li^t, Ex,. Sci. TravaiU.ur et T.li.ma,,. Poi.«,.us, 1888, 158. pi. xn, fi^. 2 (.true-

tural details).

This name was given bv Yaillant to certain mutilated fishes obtained Irmn the Azo.."s

Cape Yerde and Banc d'Arguin, at 1,550 to 3,.;55 metres If they belong to ^ "'M'-"*-^

all the'^^ear to resemble^nost closely B. .nelanorcpJ,aU,s. Cntil fresh material shall be

obtained, it seems doubtful whether B. attritm is a valid species.

NARCETES, Alcock.

XarrrUs AlCOCK Ann. and Ma-. Nat. Hist., 18110, ii. oOS, vii, ISill, I, 10.
„ , .

2^7n BaU,yfro.k n.ther elongate, compressed, covere.l with scales of moderal.

size Eve rather small. Cleft of mouth wide, the maxillary extending beyond the ^e.t cal

Zul^iiiSdW^ieeye. Teeth in premaxiHary and maiidildelbie^n^^

teeth^n maxillary, palatines and vomer; no
^^^^^^^^^^ tl ^^d^^r C^nllal

short, the former beginning m vertical from origin .1 %
.
ntral. x^o a p e

symmetrically forked. Gill openings wide. ^^^^^^^^^^^J^^^ ^yl ; c api^nd-
plete; 7 branchiostegals; 4 gills, with narrow lamm*. Gill lAeislon,. i^jiom u

'"'^hJ^^Stldst!;; is XareeUs ere.ilas, Ah.ock (1. c), obtained by the Inrcsfioafor

inth^ AraSln^a (^.Ition 105) at a depth of 740 Mhoms The description is based upon

two female specimens, measuring 134 ami n inches respectively.

PLATYTROCTES, Gunther.

PWytrocUs, Gt^Kxn.n, Ann. and Mag. Nat. Hist., 1878, „. .49; Challenger Kepc.^

"''rUeeled scales.

Bodv rather abbreviated, much compressed, and covered
7"\, j" ^;\ "^ ^

'

Mouth of moderate width; the --iHary and intern.axdl^^u.<^imu d bh -ed.itha

single series of small teeth. Palate smooth. Eyej-athei laige^hc .lm.ai

-;^,;,.i;;;;;,^,;^t7tl^^^^
'* ^« ^ ^oo-l character U .ay necesaitatc tUe

formation of another subgenus.
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opposite to each other on the tail, moderately lonor. Adipose fin none. Caudal forked.

Peftorals small. Vcntrals none. Tlu^ humeral arch terminates in the middle of the chest

in a long, lu-ojecting, acute spine. Gill opening wide; six branchiostegals. (lills very

narrow; pseudobranehia' proseut; gill rakers lanceolate. Pyloric appendages rudimentary.

PLATYTROCTES APUS, Gunther. (Figure 53).

Plati/frocfes apiis, Gi'iSTiiF.R. Ann. and Mag. Nat. Hist., 1878, ii, 249; Challcugcr Rejiort. xxii. 1887, 229. jil.

i.viii, fig. A.—Alcock, Anil, and Mag. Nat. Hist., vi, 1890, ii, 307.

IJody much compres.sed and deep; its greatest dejrth at about the middle of its length,

and contaiued in it 2^ tunes, not including the caudal. Head compressed, moderate, two-

sevenths of the length of the body, longitudinally concave above, the concavity bordered on

each side by a perforated muciferous canal, and broadest behind, tapering to a point between

the nostrils. Boues of head are rather thin, but less so thau iu Bathytroctes. Eye large,

one-third of the length of the head, equal to snout, and situated close to upper profile.

Infraorbital ring incomplete. Mouth rather small, the lower jaw projecting. Maxillary

broad, short, extending to vertical from margin of orbit. Dentition very feeble; teeth uui-

serial, uniformly minute, occupying the whole extent of intermaxillary and the maxillary,

but confined to the front part of the luaudible; only a few rudimentary teeth are visible on

tlie side of the mandible. Vomer with a minute tooth on each side; palatines toothless.

Branchiostegals extremely slender, curved. Gills four; the inner one very short; gill

laminiu short, especially on the convex portion of the arches; gill rakers long, lanceolate,

closely set, 20+10 on the outer branchial arch.

Vent is much nearer to root of caudal than to gill opening. Dorsal fin commences
immediately above it, the anal behind; these fins are very similar in shape and of moderate

height. Caudal peduncle more than half as deep as long, its depth being increased by a

fold of the integument between the vertical fins. Caudal rather short and forked. Pecto-

ral very short, only half as long as the eye.

Scales small, cycloid, each with a longitudinalkeel, andnot spinigerous, asin il/«cr(//'?<s,

but simple, as in the keeled scales of a snake; the striations, instead of continually crossing

the scale, are interrupted by the raised median line. Head entirely scaleless. Lateral line

straight, running along the middle of the body and tail, and composed of very small pores.

Brown; head, pectoral region, the vent, and fringes of the caudal peduncle black.

Eadial formula: D. 18; A. 17; 1'. 20; L. hit. about 100.

A single individual, 5i inches long, was taken by the Challenger at station 107, in the

middle Atlantic, at depth of 1,500 fathoms. Alcock records it from the Arabian sea, Investi-

gator station 105, iu 740 fathoms.

X E NODE RMICHTHYS, Gunther.

Xenodermichthys, GuNxnER, Ann. and Mag. Nat. Hist., ii, 1878, 250; Clialleuger Report, xxii, 1887,230.

Body rather elongate, compressed, without true scales. The skin is rather tough, finely

wrinkled longitudinally, with numerous small nodules, regularly arranged, which possess

the structure aud probably the functions of luminous organs. INIiuute, rudimentary, scale-

like in-oductions are imbedded in the skin, especially on the trunk. Mouth very small, with
feeble jaws and rudimentary teeth in the intermaxillary and mandible, and a few in the

maxillary. Palate toothless. Dorsal and anal fins equal in length. Caudal forked. Gill

opening wide, but not extending much above the level of the pectoral fins. Gills well

developed; pseudobranehia". Gill rakers long.

XENODERMICHTHYS NODULOSUS, Gt-NTHER. (Figure 57.)

Xenodermirlifhiis nodulosus, GOnther, Ann. aud Mag. Nat. Hist., 1878, ii, 250; Challenger Report, xxil, 230,

pi. Lvni, lig. C.

Body compressed, elongate, resembling the Stomiatids; its depth nearly uniform
between the head and vent, and contained 6i times in the total length. Head longer than

deep; its length ."ij iu total. Snout short, obtuse, with parabolic anterior profile. Jlouth
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small, with miniate teeth on intermaxillary and anterior portion of mandible. Maxillary

short, broad, very thin, reaching slightly beyond the vertical from the anterior margin of

the orbit. Bye moderate, not entering into the npper profile; its diameter greater than the

width of the iuterorbital space, and two-ninths the length of the head. Snont shorter than

the diameter of the orbit. Vent midway between the root of the caudal and the pectoral.

Dorsal and anal similar in form and equal in extent, the anal beginning slightly behind the

vent, and the dorsal immediately above it. The bases of tiie i)osterior rays of the two fins

opiJosite. The ultimate rays of these flus are the longest, the length of the rays gradually

increasing from beginning to end. Caudal peduncle nearly twice as long as its own height.

Caudal deeply forked, «ith filamentous lobes, preceded above and Itelow by niuncrous rudi-

mentary rays. Pectoral placed low, narrow, pointed ; its length three-fifths that of the head.

Ventrals narrow, reaching to vent; their length equal to half that of the head.

Skin tough, leathery, finely wrinkled, studded with small raised nodules, which extend

upon the rays of all the fins except the caudal; much more numerous below than above the

lateral line, which is very conspicuous, broad, straight, originating close behind the eye and

extending along the middle of the body and tail to the base of the caudal rays.

Radial formula: D. 3.3; A. 33; P. C; V. 5.

A single specimen, 8 inches in length, was taken by the Vhallenger at station ccxxxil,

south of Yeddo, Japan, at a depth of 345 fathoms.

ALEPOSOMUS, Gill.

Alepoaomus, Gill, American Naturalist, xviii, 18X1, 433.

Alepocephalids with body elongate, scaleless. The skin is thick, finely rugose, with a

consideralde number of small nodules upon the belly, and sometimes also upon the sides

and the lower part of the head. Lateral line wanting. Mouth moderate, with minute teeth

upon the mandible and premaxillary. Palatines, tongue, and pharyngeal bones pi-obably

toothless. Dorsal and anal fins oppo.site, similar in form and equal in length. Caudal

probably forked. Vent behind the middle of the body. Gill openings wide.

There are two species in this genus: A. Copei, Gill, with large oval orbit, large mouth,

high vertical tins, and with numerous nodules uptm the sides, and A. socialiti (Vaillaut), with

smaller eye, its outline projecting above the dorsal outline, smaller mouth, and nodules

apparently concentrated on the lower parts of the head and the anterior portion of the belly.

ALEPOSOMUS COPEI, Gill. (Figure 51.)

Aleposomus Copei, Gill, Americau Naturalist, xviii, 1884, 433.

Body compressed, its outlines sloping from head in middle of the caudal peduncle;

its height 5i in its length.

Length of the head 3§ in length of body. Snout short, declivous, its length half the

horizontal diameter of the eye and about one-fifth that of head. Mandible scarcely extend-

ing beyond upper jaw. Maxillary extends to vertical from middle of orbit. Small teeth

upon mandible and premaxillary. Eye very large ; its diameter half the length of the head

;

its upper outline does not project above the dorsal profile, as in A. sociuHs. Gill opening

large. Skin thick, slimy, no lateral line distinguishable. No scales present, but numerous

tubercles upon the sides of the body. None are perceptible on the head. Vent midway

between the origin of the ventral and the tip of the last dorsal ray. Dorsal origin equidis-

tant from the gill opening and the base of the middle caudal rays; highest in its middle

portion, rounding forward and behind. Anal inserted immediately under the dorsal; simi-

lar in shape and equal iu extent. Caudal, though mutilated, was undoubtedly emarginate,

and probably forked. Accessory rays, characteristic not only of Aleposomus but of Xenoder-

michthys, are not conspicuous. The pectoral is inserted very low down, close to the pos-

terior angle of the preopercular fiap, and appears to have been feeble; its diameter not
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much greater thau lialf tlic diaiiieter of the eye. The veutral origin i.s ('(|uidista!it from the

posterior margin of tlie eyi; and the base of the posterior dorsal ray ; it is slender, and reaches

nearly, if not (luitc, to the vent. Color, uniform blackish.

A single specinu'n (No. Xi5fA, U. S. N. M.), 3^ inches in length, was ol)tain(>d by tlie

AlbatroHS at station 2099 in 37° 12' 20" N. hit., 09° 39' W. Ion., at a depth of 2,9i9 fathoms.

AiiErOSOMlS SOCIALIS, (Vaillant), Goodf, and Bean. (Figure 58.)

Xenodcrmiohthiis aociaVis, Vaillant, Exj). Sci. Tiavaillcur et Talisnian, 1888, 162, pi. xni, fig. 1.

Body compressed, with upper and lower outlines parallel for the gi-eater portion of their

length. Its length is nearly 6 times its height.

Head one fourtli of length of body. Snout very short, hardly one-fourth length of the

head, while the mandible, which extends considerably beyond the upper jaw, is nearly lialf

as long as head. The maxillary reaches nearly to the line of the center of the eye. Small

teetli upon the mandible and premaxillary. The palatines, the tongue, and the idiaryngeal

bones are toothless. Tlie eye is encunuous, its diauieter two-fifths of the length of the head.

It protrudes above the profile, forming a protuberance noticeable either at the side or from

below. Width of interorl)ital space scarcely one-sixth of the length of the head. Gill

opening large, although the opercular slit does not reach very far up, its ui)per edge being

attached to the body by a membrane.
In the fresli individual the skin was slimy, covered by a thick mucus, so that the lateral

line can not be distinguished; is doubtless UR'rged in the fold between the upi)er and lower

nuiscular masses. No trace of scales. Vent situated behind middle of body.

The dorsal extends behind the caudal jieduucle ; it is not very high and is slightly raised

posteriorly in relation to the dorsal outline. The anal i-esembles it precisely in size and

shape; the caudal is deeply emarginate, and is }ueceded above and below by very distinct

accessory rays, which occupy half of the distance between the dorsal and the anal. The

paired tins are but little developed, short, and the pectorals have about IG rays.

Color uniformly deep blackish, violet; the flns seem lighter ou account of their trans-

lucency. There are traces of black spots upon the membrane of the anal, and also under

the eye upon the cheek and the opercidar flap, and these continue also upon the belly;

these spots are more conspicuous in the specimen when it is preserved thau when it is fresh.

The iris is violet; pupil opaline. ( Vaillant.)

This species was obtained in great abundance ou theBanc d'Arguin, where 133 specimens

were obtained in one haul, at a depth of 1,2.30 meters. It was also obtained in small numbers
off the coast of Morocco from 717 to 1,350 meters, and ou the coast of Soudan at 800 meters.

Vaillant seems to be somewhat uncertain whether or not this form beh)ugs to the genus

Xenodermichthys, and remarks that, comparing it with the diagnosis of Dr. Giiuther, he can

see nothing which absolutely rules it out. Assuredly, the skin presents no traces of rugosities

nor of any gi-owth which can be compared to scales eveu in a rudimentary condition. At all

events, it can be readily distinguished from Xcnoflcyiiiivhfht/s Ho^Z/z^o.v^.f of Giiuther, which

has an arrangement of fins very ditt'erent, and a much slighter development of the eye.

As Vaillant says, the great abundance in which this fish was taken in one haul of the

deep-sea net would seem to indicate that it occurs in large schools in the depths of ocean.

XenodermichthyH Giiiitheri, Alcock, Ann. and Mag. Nat. Hist., 1892, ii, 357, A^ol.

xviii, fig. 3, fiom Investigator, station 133, Indian Ocean, 078 fathoms, seems likely to

belong to this genus.

LEPTODERMA, Vaillant.

Leptoderma, Vaillant, Exp. Sci. Travailleur et Talisman, Poissons, 1888, 165.

Body elongate, gradually diminishing posteriorly until it becomes almost thread-like.

Head moderate, but (in the only known species) with enormous eyes. Mouth small. Teeth

upon premaxillaries and maxillaries. A distinct submaxillary. Dorsal and anal elongate,

extended upon the caudal peduncle and ending slightly in advance of its extremity, the flns

very much larger than the dorsal. Gill opening wide, though not very liigh. No scales.
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The geuus is clo.sely allied to XeHodcrmichthys^ but is easily distinjiuisbed from it by its

general appearauce, its smaller mouth, and by the great inequality in the extent of the doi"-

sal and anal fins. The skin, entirely devoid of scales, adheres but slightly to the tissues

which it covers.

LEPTODERMA MACROPS, Vaillant. (Figure 56.)

Leptoderma macrops, Vaill.vnt, Exp. Sci. Travailleur <t Talisman, Poissous, Wr>, pi xii, fig. 2,

—

Alcock,

Ann. and Mag. Nat. Hist., 1892, ii, 361.

Body elongate, its greatest height just behind the head being equal to one-fifteenth of

its length, and its thickness at the same place in about the same proportion. It is slightly

thinner about its middle, and posteriorly the compression is much more decided.

Head small but for enormous size of orbital spheres; its length one-fifth that of the

body; snout is obtuse, short, its length, hardly three-elevenths of distance separating its

extremity from iwstei'ior margin of opercular flap; mouth small, the maxillary not reaching

nearly back to the line of the anterior margin of the orbit. Each premaxillary armed with

a row of small conical teeth to the number of abotit four; maxillary toothless, the mandilde

armed with teeth like those on the premaxillary, slightly developed, scarcely vi.sible

except when strongly magnified; no teeth on the palatines. Iris is much developed, pro-

truding; diameter of eye is three-eighths length of head. Gill openings wide and low.

Ventral far forward, at a distance from snout equal to about three-eighths length of

body; lateral line apparently lacking; the tegument is so delicate that it has been impos-

sible to find a specimen in which it was not destroyed, since it adhered but slightly to the

muscular tissues. Dorsal and anal very low, unequal in extent, the origin of the former

opposite twenty-second ray of the latter, both terminating at about the same vertical and

close to the caudal. All the rays are divided and articulated. Caudal but slightly devel-

oped; pectoral lanceolate; ventrals seemingly connate.

Color, black, velvety; iris, gray; pupil, opaline.

Radial formula: I). 48; A. 71; V. 5.

This species appears, like A'eiiodermichthys, to occur in large schools upon the Banc

d'Arguin, 47 specimens having been taken in one haul at a depth of 1,49.5 meters. Others

were obtained in the same locality at 2,3.!() meters, and also on the coast of Soudan at 1,100

meters, and the coast of Morocco at 1,163 to 1,235 meters. M. Vaillant complains that not-

withstanding the abundance of specimens not one of them was in condition for description.

The Inpcsti(iato)- obtained at station 134, in the Indian Ocean, 7o3 fathoms, a fish 8f

inches long, identified by Alcock with this form.

ANOMALOPTERUS, Vaillant.

Anomalopterus, VailijINT, Exp. Sci. Travaillfiir et Talisman, Poissou.s, 1888, IfiO.

Body oblong, short; head very large. Teeth upon prcinaxillaries, mandible, and pala-

tines. Soft dorsal and anal upon the caudal peduncle, nearly equal in extent, the former

preceded by a kind of adipose fold or cushion, occupying the entire length of the back in

front of it. Gill opening broad and large. Skin naked.

In its deprivation of scales the genus resembles Xnioflennichthys and Lcptodertna, from

which, however, it is distinguished by its general form and by the adipose ante-dorsal cush-

ion, which occurs in no other genus.

ANOMALOPTERUS PINGUIS, Vaillant. (Figure 154.)

AnomaUpterm pingnis, Vaillant, Exp. Soi. Tr.ivailleur et Talisman, Poissnns, 1SS8, 160.

Head nearly half entire length ofbody ; length of snout one-third that of the head. Mouth

very wide, the maxillary extending beyond perpendicular from posterior margin of orbit.

Upper jaw and mandibie armed with small teeth: stronger teeth upon palatines: none upon

the vomer (the small size of the individual examined renders it impossible to be absolutely

1986&—No. 2 4
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sure of this fact). Eye surrounded by a cutaneous fold, which in a fresh specimen narrows

it very much, so that it measures only about one-twcntietli of the length of the head. (The

size of the eye .seems much greater, however, in a specimen preserved in spirits.) Gill open-

ing wide; the operculum covered in life by a membranaceous tegument.

yidn naked. The lateral line begins at upper angle of gill opening, descending rapidly

to median line, after which it f;dls to the base of the caudal.

Dorsal occupies four-fifths of the length of the back, beginning above the upper angle

of the gill opening. Its anterior portion (two-thirds of its entire length) is composed of a

low, cutaneous, adipose, fold or cushion, while its posterior portion is a true flu supported by

rays. Anal extends to posterior portion of dorsal, though a little shorter and extending a

little further posteriorly. Caudal slightly emarginate, and equal in length to about one-

sixth of the length of the body. Pectorals very short; the origin almost under that of the

rayed portion of the dorsal.

Color bluish; iris white.

Eadial foruuda: B. 17; A. 14; P. 9; V. 9,

The unique representative of this species was obtained off the coast of Morocco, in

1,400 meters. It is very small, and the action of alcohol has distorted it very much. Hap-

pily a sketch made from the fresh specimen has enabled M. Vaillant to give a figui'e and a

qiute minute description. The length of the body is scarcely 60 millimeters; its height is

about one-fifth of its length, and its thickness is still less.

AULASTOMATOMORPHA, Alcock.

Attlastomaiomorphn, Ai.cocK, Auii. .and Mag. Nat. Hist., vi, 307, (Oct. 1890), vii, 10, .J.in. 1891, -n-itli outline

tigiu-e. Typo, A. phosphorops.

Body elongate, covered with minute, hardly in'bricate scales. Head naked. Anterior

bones of head produced into a long tube terminating in a narrow mouth. Margin of upperjaw

formed by premaxillaries and maxillaries. Teeth uniserial and in the jaws only. Eye
large. Gill cover apparently complete. Gill opening wide below, contracted above, its

upper angle nearly on the level of the pectoral fin. Gills 4, with narrow lamiuie. Pseudo-

branchiiT? rudimentary. Dorsal fin upon the caudal peduncle. No adipose dorsal. Anal fin

very long. Caudal forked. Pyloric cteca few, small. No air bladder.

This genus is characterized especially by the rudimentary pseudobranchije, and the

prolongation of the anterior bones of the head into a snout, like that oi Aidostoma.

Tlie type of tlie species is A. phosphorops, Alcock (1. c), obtained by the Investigator in

the Arabian Sea, station 104, at a depth of 1,000 fathoms ; a single siiecimen, believed to be an

adult male, 11 inches in length. (Figure 55.) Alcock remarks that the head of this uni(|ue

fish is covered thi'oughout by a thick, spongy, glanduhir skin, with dazzling white retlec-

tions, which is probably luminous in function. The eyes are very large and extremely

prominent.

Family PTEROTHRISSID^^, Goode and Bean.

Bathythrissidoe, GtiNTHER, Challenger Report, xxii, 1887, 220.

Body oblong, with rounded abdomen, covered with cycloid scales; head naked; bar-

bels none. Margin of the upper jaw formed by the intermaxillaries mesially, and by the

maxillaries laterallj'. Opercular apparatus complete. Adipose fin absent; dorsal fin much
elongate, many-rayed; anal fin short. Stomach with blind sac

;
pyloric appendages numer-

ous. Gill api)aratus well deveh)ped; pseudobranchiiB
;

gill openings wide; an air bladder.

Ova very small ; ovaries without duct. (Giinthcr.)

The name of the genus proposed by Giinther falls into synonymy, and the family name
is, in accordance with common usage, changed to correspond to that of the typical genus.
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PTEROTHRISSUS, Hilgendorf.

Pterothrimis, HlLGE>fDr)Ri-, Act. Soc. Lftopoldiua Carol., xili, Nos, 15, IG, September 3, 1877, IL'7.—Sitz-
ungsber. Natiirf. Freuuile, 1878, 15G; 1887, 187.

Bathythrissa, Guntueu, Auh. and Mag. Nut. Hist., XX, 1877 (November 1), 433.—Challenger Report, xxii, 220.

" Body covered with .scales of moderate .size; head narrow, obloiiy, with muciferous chan-
nels uiiich developed. E^ye large. Month narrow, coregonoid, with bands of luinnte teeth
embedded in the thick lips; maxillary with a marginal row of very small teeth. Candal tin

forked, with a den.se Liyer of small .scales. Air bladder with very thick walls, termiuatinn-
in two short horns in front, pointed behind.'' {(JUiithcr.)

Pterothrissm was published September 3, 1877, and Bathythrissa^ November 1 1877.
(See Sitzungsherkhtc, Naturforschende Freunde, 1887, No. 9, 187, 188.)

The genus and family are known only from a. single spec-ies, P. (/issn, Hilgendorf
(Figure 52) [^Bathythrissa dorsalis, Giinther, Challenger Keport, xxii, 222, pi. lvi, fig. AJ
from Japan taken in 315 (?) fathoms.

Family ARGENTINID,^.
Argetttininw, Jordan and Gilbert, Bull, xvi, U. S. Nat. Miis., 1883, 288.

Argentinidw, GiLi., Smithsonian Report, 1884, 619. Jordan, Cat. Fi.sh. N. A., 1885,42.

Body elongate; scales cycloid. Head naked. Mouth terminal, small or moderate; the
maxiUary forming the lateral margin of the upper jaw; a supplemental maxillary bone; pre-

maxillaries not ])rotractile. Teeth in jaws absent. Four gills, a slit behind the last. Pseu
dobrjincliia' present. Gill membranes separate, free from the isthnui.s. Branchiostegals

six or more. Dorsal short, nearly median ; adipose fin present. Caudal tin forked. Anal
fin moderate. Ventrals under the dorsal, nearly median, of moderate length, rays to 14.

Pectorals placed low. A lateral line. Air bladder large. Stomach ctecal. Pyloric caica

few or none.

ARGENTINA, Artedi.

Argentina, Artedi, Genera Piscium, 8.—Cuvier, Rfegne Animal, 2tl eil., 1829, ii, 308.

—

Gill, Proc. Acad.
Nat. Sci. Phila., 1862, 15.—Gf'NTnER, Cat. Fish. Brit. Miis., vi, 202.

Body fusiform, with mouth small; maxillaries and intermaxillaries short, the upper
jaw not reaching to vertical from anterior margin of orbit. Jaws toothless. Minute
teeth on head of vomer and on palatines in front. Tongue toothed. Ventrals behind dor-

sal. Caudal furcate. Branchiostegals well developed, C-8. Pyloric ca;ca present in mod-
erate numbers. Scales rather large.

KEi' TO THE SPECIES OF ARGENTINA.

A. Scales spinigerous.

1. Body low (height 8 in total). Diameter of eye le.ss than or equal to snout A. sphyr^na
2. Body high (5 to 51^ in height) . Diameter of eye greater than length of snout A. siLua

B. Scales smooth.

1. Body low.

A. Diameter of eye greater than length of snont ; height of body 7 in total A. striata

B. Diameter of eyeless than length of snout; height of body 8 in total X. elo.vgata

ARGENTINA SPHYR.ENA, Linn.ecs.

Sphyrtv.na parva, Rondeletius, Libri de Piscibus Mariuis, 1.554, I. 227.

—

Gesner, Fischbucli, 15,58, 88.3, KXil.

Argentina, Willughbv, 1686.

—

Ray, 1713.

—

Artedi, 1738.

Argentina sphyrcena, LinNjEUS, Syst. Nat., ed., xii, 1766, i, 513.—Risso, Ichth. Nice, 336.

—

^Nilsson, Sliaud

Faun., Fisk., 476.

—

Gunther, Cat. Fish. Brit. Mu8., vi, 203; Challenger Report, xxii, 218.—Canestrini,.

Fauna d'ltalia, Pesci, 129.— Collett, Norges Fiske, 171; Forhandl. Vid. Sclsk. Christ., 1880, 92.-

Giolioli. Elonco, 102.

GonioKoma argentinum, Costa, Fauna Napolitaua, pi. xxxvi.

Osmerm hebridicm, Yarbell, Brit. Fish., 2d cd., ii, 133.
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Argentina hebridiea, Nii.ssox, op. fit., 471.—Caim:li.i>, Pcix. I'drtHgal, 35.

Argentina Cuvicri, Cuvinit and Valenciknnks, Hist. Nat. I'ouss., x.Ki, 418.

Anjtiilinn YurnllU, CuviKli niul Valkxciennk.s h. c, xxi, 418,

Arijiiititui liDiildSKii, (JrviEUaud Valknciennes, (c. c.

Arfjentiiiadecaymi, ('i.akke, 'I'raiis. New Zealand Inst., xi, 1879, 295.

Height of body one-eighth of its entire length, with hesid 4 to 4i in same; eye 3 in head,

and less than or equal to the length of the snout. Yentrals nearly median and under

dorsal. Seale.sininutolyspinigerous, almost smooth in young. Head scaleles.s, diaphanous.

Radial (orniula: D. 10-12; A. 12; P. 14; V. 11; L. lat. 52.

This form is abunditnt in shallow water in the Mediterranean and Adriatie, where it is

often taken by the fishermen. It is kiiowu also off Portugal and in the northeastern Atlan-

tic from Scotland to 01° and beyond. In Norwegian waters it occurs in the depths, Collett

having obtained it in 200 fathoms. This distribution is paradoxical, and is referred to in

another place.

A. i^phynvna spawns in April in the Mediterranean.

(xiinther considers A. decagon from llokitika, New Zealaml, to be the same form.

Giglioli, after studying an extensive series obtained by him at Messina, has decided that

A. liuglossa, 0. & V., is also identical with A. .sphyrcpna.

ARGENTINA SILUS,(Ascanius),Nii.sson. (Figure 61.)

Salmo silus, Ascajhivs, Icon. Eer. Nat., 1763, iiars iii, 3, tab. xxiv.

Coregoniis silus, CuviER, Regne Animal, 2d. ed., 1829, ii, 308.

Argentina silus, Nilsson, Observationes Iclitbyologicaj, Lnud, 1835, 1-7.—CtiviEU and Valenciennes, Hist.

Nat. Pi)is8., XXI, 421.—NiLSSON, Skand. Faun., Fisk., 469.—Gunther, Cat. Fish. Brit. Mus., vi, 203.—

Gliallenger Report, xxii, 217.

—

Collktt, Norges Fiske, 173; Nyt Mag. f. Naturvid., xviii, 109.

Acantholepin silus, Kroyer, Danraark's Fiske, iii, 98.

—

Gaimard, Voy. Skand., Poiss.. pi. xvii.

SiluB Ascanii, Reixhardt, Beniiirk. ii. Skand. lohtbyol., 11.

Argentina sijrtensium, Gooi>k and Bean, Pri)c. U. S. Nat. Mus., i, 1875, 261.

Height of body 5.^ in its total length, with head 4 to 4 :^ in same. Eye, 3 in head and

longer than snout. Veutrals median, and under dorsal. Scales strongly spinigerous.

Radial formula: D. 11; A. 14; P. 17; V. 12. Scales, 3J, 66, 4. (A full description with

measurements given by Goode and l>ean, loc. cit.)

This form occurs in Norway at depths of 100 fathoms and less. The first taken in North

America—the type of A. .si/rten.sium, Goode and Bean (U. S. N. M , No. 21624)—was found

iu the .stomach of a Phi/cis from Sable Island Bank, in 200 fathoms. In July, ISOl, a

specimen IS inches long (U. S. N. M., No. 43708) was caught by a boy with a hook and line

in the harbor of Belfast, Me. Another, No. 37801, 15 inches long, was taken at Biddeford

Pool, Maine. This distribution is even more puzzling than that of ^1. splnitmia.

ARGENTINA STRIATA, Goode and Bean, u. s. (Figure 62.)

The height of the body is contained 7 times in its total length; the length of the head
3 times in total length. The eye is contained 2.J times in the length of the head, and is

longer than the conical snout. Veutrals nearly median; their insertion under the penulti-

mate dorsal rays. Scales in the lateral line obliquely striate. Tongue with teeth. Origin
of the dorsal equidistant between snout and root of caudal. There appears to have been a

silvery, longitudinal hand undtn- the lateral line.

Radial fornmla: D. 10; A. 11; P. 17; V. 14.

The s])ecimens studied were denuded of scales, but the impressions indicate that there

were 51 iu the lateral line, 4 above and 4 below. The specimens (No. 4.>S5S, U. S. N. M.)

were obtained by the Albatross from station 2402 in 28'= 36' N. lat., 85° 33' 30" AV. Ion., at

a depth of 111 fathoms.

Arf/entina elonf/nta, Hutton (Annals and Magazine of Natural History, iii, 1879, 53.

—

Voy. Challenger, xxii, 218), was obtained at Port Campbell, New Zealand.
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Family MICROSTOMIDvE.
Microslomaloida;, Gill, Cat. Fish. E. Coast, N. A., 18G1, 54.

Microtituiiihlii, Gill, Arr. Fain. Fi.'fhes, 1872, IG.

The fiiinily Microstomlda', although ucver fornially dcfiucHl by Dr. Gill, is evidently a

valid one, separated from Arcjnitinidw by the much .siualler nund)er of branch iost(!<;al

rays, only three or four, iu.stea(l of .six to eight, a.s in Argent in idw. Tlie advanced position

of the ventrals is a collateral character.

MICROSTOMA, Cuvier.

Microstoma, CuviER, Ri-ijue Animal, Lst eil., 1817, ii, 181; 18i;9, ii, 285.—Gi-NTHER, Cat. Fish. Brit. Mus.,
VI, 201; Challfuger Report, xxii, 218.

Microstomids, with small mouth, small int(>rinaxillarie.s., short and broad maxillaries.

Small teeth, in narrow .series iu lower Jaw, and on head of vomer. Ventrals in front of dor-

sal. Caudal fin furcate, its base squamose. Braiichiostegals, 3-4. Pyloric caica ab.seut.

Air bladder large. Scales large, thin, silvery. Adipo.se fin absent in adults.

"The evidence as to the bathybial habits of these small Hshes,'' writes Giintlier, "is

merely circumstantial. They seem to have the same vertical range as Argentinn, but are

more rarely seen in collections, as the small size of their slender cylindrical body renders

their capture very difticult."

MICROSTOMA ROTUNDATUM, (Risso), Guntuer. (Figiiio 59.)

Gastero2>elccus microstoma, Ris.su, Ichth. Nice, 1810, .S56.

Mieroitoma microstoma, Cuvier, Regne Animal, eil. 1, 1817, ii, 184; eil. 2, 182i), 285.

Microstoma rotundata, Risso, Eur. Merid., 1827, iii, 475, fiij. xxxvi.

Microstoma rotundatum, Gt'rxTHER, Cat. Fish. Brit. Mus., vi, 201.

—

Canestrini, op. cit., 130.

Microstoma argentcum, Cltvier and Valenciexxes, Hist. Nat. Poiss., xviu, 358, pi. 544.

Body cylindrical, mouth small. Height of body 10 to 11 in length. Diameter of eye 2i in

length of head, the latter 5h in total length. Ventrals midway from base of caudal and base

of pectoral. Adipose fin usually wanting. Sihery.

Radial formula: 1). !»-ll; A. 8; P. 8; V. 10; L. lat. 52.

Known only from Nice and Sicily. It is placed among bathybial forms in deference to

the opinion of Dr. (xiinther already quoted. The National Museum has a sjiecimen (No.

40072) from ilessina, sent by the Florence Museum, one of tiftceu examples of this very

rare form, taken by Giglioli, September 2.')-28, 187r>.

We have had no opportunity ofexamining another Mediterranean form recently described

by Facciola (Microstuma iMitHm, Facciohi, Natnralista Siciliana VI, I'Jo.)

MICROSrOM.V <iR(T:NLANDICUM, Reiniiai'.dt.

Microstomiix (ira-iitaiidiciis, Reixiiaudt, Vid. Selsk. Naturvid. og Math. Afliaudl., \lir, ISll, lxxi%-.

Microstoma ijrwnlamlicKm, GOnther, Cat. Fish. Brit. Mus., VI, 205.—Gill, Cat. Fish. E. C. N. .-Vmer.

"Height of body 10 in length. Length of head 5 in same. Ventrals under posterior

part of ventrals. Adipose fin conspicuous."

Radial formula: D. 11 ; A. 10; V. 10.

This form was found at an early day in the waters of Greenland, but has not since been

observed.

Family BATHYLAGID^^.
BattujJagidw, Gill, Science, iii, (i20. issi. (Name ouly.)

The family BalhyUgidcv of Gill was formed for the genus Bnfhyhifius of Giinther. This

genus includes five species of small fishes, one of them (Z>. athtiitirns) occurring in the

Atlantic in de])ths as great as 2,040 fathoms, another {B. antarctici(n) inhabiting the Ant-

axctic Ocean at a depth of 1,950 fathoms, and a third {B. pacijicus) occurring ofl' the coast
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of Washington iu 085 to 877 fathoms. All of these species wore apparently l)la(k in life.

In all of them the eye is lai'se and is believed to lie intended for the utilization of iiiiosjihor-

eseent light produced by other animals of the deep sea. These fishes are not predaceous.

Their bones are very thin, the fin rays feeble, and the scales easily deciduous. ])r. Giiutber

considers Baflii/lajiiis nearly allied to Microxtoma.

Mr. iMurra.>- has made a very important observation on the circumstances attending the

capture of this fish, which has direct bearing on the question as to the bathybial range of

many of the fishes captured by the deep-sea trawl. At this station the trawl was over the

side seven hours, but it never seemed to touch the bottom. Yet it (ontained, besides the

specimen of Bnthylagns, several large Medusae, several bright scarlet shrimps, and other

animals. "It is impossible to say how near the trawl may have been to the bottom, but

Mi: Murray considers it quite certain that most, if not all, of the animals above mentioned

were captured iu the intermediate water, between a depth of 100 fathoms from the surface

and a short distance from the bottom."

''Kotwithstanding this circumstance," says Giinther, " the thinness of the bones, the

fragility of the fin rays, the delicacy of the skin and scales, and the enormously large eyes,

seem to be sufBeient evidence that these fishes arc actually inhabitants of very great depths,

although there nmy be reasonable doubts as regards the exact dei)th at which BathyUigus

atlaniicus was obtained. These fishes nuist therefore be entirely dependent for vision on

the phosphorescent light which is produced by other abyssal creatures. Not being fish of

prey themselves, or only to a slight degree, they would be attracted by the light issuing

from the Pediculates and Stomiatids of the deep, and thus fall au easy prey to these fishes."

BATHYLAGUS, GUnther.

Batkylagus, GtixxnER, Ann. and Mag. Nat. Hist., 1878, 5th series, ii, 248; Challenger Report, xxii, 219.

Body oblong, compressed, covered with thin deciduous scales of moderate size. No
phosphorescent organs. Head short, rather compressed, with thin membranaceous bones.

Mouth very narrow, transverse, anterior; the margin of the upper jaw is formed by the

intermaxillary and nuixillary, which is short dilated. Teeth on the intermaxillary rudi-

mentary; those of the lower jaw extremely small, implanted on the edge of the bone, form-

ing a minute serrature; a series of minute teeth across the vomer and along the palatine.

Eye very large. Pectoral and ventral fins developed; the latter seven rayed and inserted

opposite to the dorsal, at a considerable distance from the pectoral. Dorsal fin in the mid-

dle of the length of the body; adispose fin small, not very far from the caudal. Anal tin of

moderate length or many-rayed. Gill opening narrowed, commencing opposite to the root

of the pectoral, and extending across the isthmus, the gill membranes being united and not

attached to the isthmus. Gill rakers lanceolate, rather long; gills small; pseudobranchiai

well developed.

KEY TO THE SPECIES OF BATHYLAGUS.

I. Anal fin short, with 13 to 19 rays, D. 9.

A. Dorsal equidistant from snout and caudal, 13 anal rays Bathylagus atlanticc

s

B. Dorsal nearer to snout than caudal.

1. Length of head one-fourth of total, V. 7 ; A. 16 Bathylagus euryops
2. Length of head two-ninths of total, V. 9 ; A. 19 Bathylagus Benedict!

II. Anal tin moderate, 22 or more rays, D. 10.

A. Length of head two-ninths of total, body slender, A. 22; V. 8 B.iTHYLAGUS antakcticus

BATHYLAGUS ATLANTICUS, GiiNXHER.

liatbylaijiis allanlicus, Gi5NTnEK, Ann. and Mag. Nat. Hist., 1878, ii, 248; Challenger Report, xxii, 1887, 219.

Tlie height of the body is a little less than the length of the head, which is one-fourth

of the total (without caudal) ; the eye one half of the length of the head. The width of the

interorbital space is only two-thirds of tlitit of tlie eye. Snout very short, with steep ante-
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rior profile and transverse anterior moutli, the cleft of tlie inoiitli lieiiiy nearly on tlie same
level as the lower margin of the eye. All the bones of the head are very thin, seuiicarti-

laginous; the head seems to have been scaleless. The gill eavity is closed liehind, the gill

opening beginning opposite to the root of the pectoral fin, and the gill membrane forming a

broad bridge across the istlimns. This membranous bridge is not attached to the isthmus

and contains a layer of transverse muscular fascicles, by which the gill covers can be simul-

taneously firndy closed. The l)ranchiostegals are extremely thin and short and hidden in

the membrane. The dorsal fin commences nearly midway between the snout and caudal;

it is short and composed of feeble rays. Vent placed far backwards, the length of the tail

not being much more than that of the head. Anal fin likewise comi)Osed of feeble rays,

terminating at a short distance from the caudal. The caudal fin is too much injured to

ascertain its shape. Pectoral fin nari'ow, close to the lower profile. Yeutrals opposite to

the hind part of the dorsal tin.

All the scales being lost, their size and numljer can be given only approximately from

the remaining scale pom-hes; they must have been very thin, and the lateral line seems to

have run along the middle of the side of the body. Of the color nothing can be stated,

except that the scale pouches have a distinct black margin. {Giinther.)

liadial formula: B. 3; L). 9; A. 13; V. 7; V. S; L. lat. 40.

One specimen, in very bad condition and 6J inches long, was obtained by the Challenger

in the South Atlantic, at stati(m 31S (depth, 2,040 fathoms).

The allied form, Balliyhtyus antarcticus, Gunther (Ann. and Mag. Nat. Hist., 1878, II, 248;

Challenger Report, xxii, 220), was obtained in the Antarctic Ocean by the Challenger, at a

depth of 1,950 fathoms.

BATHYLAGUS EURYOrS, Goode and Bean, n. s. (Figure C:i.)

Height of th<^ body considerably less than the length of the head (equal to length of the

head without snout), the length of the head l)eiug one-fourth of the total (without caudal).

The diameter of the eye is one-half the length of the head; width of the interorbital space a

little more than one-half the diameter of the eye. Snout very short ; steep profile ; its angle

on a level with the lower margin of the eye. All the bones of the head very thin, semicar-

tilaginous. Gill apparatus as in the other species. Dorsal fin feeble, nearer tip of snout

than root of caudal. The vent far back, the length of the tail not being much more than

that of the head. Anal fin feeble, distance of its insertion fiom the end of the base of the

dorsal being greater than the length of the head.

Eadial formula: D. 19; A. 16; B. 7; P. 9.

Several specimens were obtained by the Albatross: one (No. 3o420, 17. S. N. M.) in 39^

29' N. lat., 71° 40' W. Ion., at a depth of 693 fathoms; another (No. 31861, U. S. N. Jr.)in

39° 52' N. lat., 70o 30' W. Ion., at a depth of about 600 fathoms ; a third ( No. 39477, TT. S. N. M.),

a small individual, 4 inches in length, in bad condition, which appears to belong to this

species, taken at station 2571 in 40^ 09' 30" N. lat., 67° 09' W. Ion., at a deptli of 1356

ftxthoms.

BATHYLAGUS BENEDICTI, Goodf, and Bean. u. s. (Figure fii.l

This species is in some respects intermediate between B. atlnntiriis and B. antarctictts.

The height of the body is nearly equal to the length of the head, which is two-ninths of the

total (without caudal). The diameter of the eye is one-half the length of the head, as in

the other species. The width of tlic interorbital space is less than two-thirds of that of the

eye (proiiortionately narrower than in the otlier species). Snout very .short, its length

about one-fourth the diameter of the eye. Month short, its angle being about on a level

with the lower margin of tlie eye. Bones of head thin, semicartilaginons; head apparently

scaleless; no traces of scales in the specimens before us. Gill cavity, mendn-anes, and

branchiostegals as in the other siiecies. The (uigin of the dorsal fin is nearer to the end of

the snout than to the base of the caudal, and equidistant between the snout and the adi-

pose fin; its length equal to two-fifths of the length of the head, ^'cnt jdaced fiirther for-
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ward than in Ji. atlantiens, tbe length of the postanal portion of the body being greater

tlian that of the head, and contained 3i times in the total without eaudal. The ventral liu.s

are phu^ed opposite the i)osterior ])ortion of th(^ base of the dorsal.

Although the scales have all disappeared, it would seem that there had been about .'?li

longitudinal rows; and their size may be judged of by the fact that there were 7 rows

between the base of the pectoral and the vertical from the origin of the ventral. Adipose

tin slender and long, its length e(inal to one-half of the diameter of the eye.

Kadial formula: ]).9; A. 19; V. 9; P. 10.

Several specimens have been obtained by the Fish Commission steamer Albatross: One
(No. 3;?51(), IT. S. N. M.), r.3 inches in length, from station 12094, in 39O44'.30"]Sr. lat., 71° 04'

W. Ion., at a depth of 10i.'2 fathoms; another, 5i| inches in length, from station 2711, in

38° 59' N. lat., 70° 07' W. Ion., at a tlepth of 1344 fathoms; a third specimen (No. 39480, U. S.

N.M.), about 4J inches in length, from station 2572, in 40° 29' N. lat., GCPOi'W. Ion., at a

depth of 1769 tathoms.

This species is named in honor of Mr. J. H. Benedict, of the U. S. National Museum,

for several j^ears the resident naturalist of the Albatross.

Family SYNODONTID.^.
Synodontidw, Gill, Arr. Fam. Fishes, 1872, 16.—.Jordan, Cat. Fish. N. A., 1885, 39.

Body elongate, subcylindrical, or somewhat compressed, covered with cycloid or ctenoid

scales. Mouth wide, the entire margins of the upper jaw formed by the slender elongate

premaxillaries, to which are adherent the slender maxillaries, which are sometimes rudi-

mentary or absent. Teeth in jaws usually in cardiform bands, with larger teeth, usually

depressible, among them; teeth usually also on palatines and on tongue (absent in iia^Ai/-

synodus, and in some of the species of Ghlorophthalmus). No barbels. Gill membranes sep-

arate, free. Adipose tin present (except sometimes in Bathysaiirus). Dorsal tin short, of

soft rays. Anal moderate. Pectorals and veutrals present. Caudal forked. A tendency

to erratic«developmeut in the fln rays. Air bladder small or absent. No photophores.

KEY TO THE GENERA OF S\TSIODONTID^.

I. Maxillary narrow bcliiml. Bciily subcylindrical, rather elong.ate. Mouth very wide. I )()rsal median.

A. Snovit conical ; tectli not barbed.

1. Tongue with teeth. Ventrals close behind pcctor.als. Dorsals with IS rays or less.

a. Palatiue teeth in single band on each side SYNonrs
b. Piil.atiue teeth in double bands [Saurida]

2. Tongue toothless. Veutrals far bcbind jjoctorals. Dorsal with 20 rays Bathylaco
B. Snout l)road, dojiressed. Teeth barbed; fang-like.

1. Tongue toothed. Ventrahs close to pectoriiJs. Dorsal with 18 rays Bathysaurus
II. Maxillary rudimentary or .absent. Body elongate, ratlier compressed. Mouth extremely wide.

A. Snout short. Head thick. Teeth cardiform, unequal, the largest in the lower jaw barbed.

1. Touguc small, with teeth. Pectoral small, very high. Ventrals very far from ]>ectoral.

Haupodon

SYNODUS, (Groiiov.), Scopoli.

Synodits, Gronov. Scopoli, Int. Nat. Hist., 1777, 210.— Sciineidkr, Bloeh's Syst. Ichth., 1801, 39f> (type,

Eaoi mjnodus, Gron.).

—

.Jordan .and Giluert, Bull, xvi, l'. S. N. M., 279.

Saurits, CuviER, Regno Animal, 1st ed., 1817, 16!); 2d ed.,ii, ;)13(type, Sulmo sanrux, L.).—C'uviERam! Valen-
ciennes, Hist. Nat. I'oiss., xxil, 457.—GiiNTiiER, Gat. Fish. Brit. Miis., v, 394.

Body elongate, subcylindrical. Head dei)rcsse(l, the snout triangular, rather pointed.

Interorbital region transversely concave. ISIonth very w'ide; i)remaxillary not protractile,

long and strong, more than half length of the head; maxillary closely connected with it,

very small or obsolete Premaxillary with one or two series of large conii)ressed knife-

shaped teeth, the inner and larger depressible. Pahitine teeth similar, smaller, in a single

broad band. Lower jaw with a band of rather large teeth, tbe inner and larger teeth

depressible; a patch of strong, depressible teeth on the tongue in front, and a long row along



DISCUSSION OP SPECIES AND THEIR DISTRIBUTION. 57

the hyoifl boue. Jaws nearly equal. Eye ratber large, anterior. Supraorbital forniiTio- ^
projectiou above the eye. Pseudobrauehia' well doveloped. Gill rakers very small, spiuc-
like. Gill membranes slightly connected. Top of head naked. Cheeks and operclcs scaled
like the body. Body covered with rather small, adherent, cycloid scales. Lateral Hue pres-
ent. No phosphorescent spots. Dorsal flu short, rather anterior. Pectorals moderate,
inserted high. Ventrals anterior, not fav behind pectorals, large, the iimer rays longer
than the outer. Aual short. Caudal narrow, forked. Brauchiostegals 12 to 1«.

'

Stomach
with a long, blind sac and many pyloric Cicca. {Jordan.)

The genus has the appearance of being well suited for deep-water life, and its near allies

are some of the most characteristic of the bathybial forms.

SYNODUS SAURUS (LiXNJsrs.).

Salmo saurus, LlNN-Et'S, Syst. Nat., ed. x, 17.58, i, 310.

Saurus min-tis, Cuvier, Rcgue Animal, 1st ed. II. 1817, 169; 2cl ed. 1829, ii, 313.

Saurus laccrta, Cuvieu and Valenciennes, Hist. Nat. Poiss., xxii, 183.

Synodus lacerta, Goode, Fishes of the Bermudas, 68.

Saurus griseua, Lowe, Trans. ZoiJl. Soc. London, ii, 188.

—

Gunther, Cat. Fish. Brit. Mus., v, 395.

Saurus trivirgatus, Valenciennes, Poiss., Isles Canaries, 72, pi. xv, fig. 1 (good).

Length of head 4 iu total, snout broader than long, pointed, with Jaws equal anteriorly,

or with the upper jaw slightly projecting. Dorsal slightly higher than the length of its r(nir

base. Pectorals extend to ninth or tenth scale of lateral line. Scales upon the tail slightly

carinate. Color dusky gray above, yellow below. D. 11-12; A. 11-12. Scales 3i |
ri8-62

|
G.

This form, the tyiie of the genus Saxrus, C. and V., is closely allied to "i'so.r synodus,^'

Linn., the type of Syiio(Ju.s, Schu., which is quite as likely to have been the common Ameri-

can Synodus foetens as any other form.

This form, rare in the Mediterranean, occurs also about St. Vincent, Madeira, and the

Canaries, and has been taken by the authors at Bermuda, where it is known as the "Snake
Fish." It occurs at moderate depths about Bermuda, but probably below the hundred-

fathom line. No observations have been made iu regard to its bathic range. <S'. laianus,

Giinther, occurs about the Ki Islands at 140 fathoms; and Giinther is of the opinion that S.

atlanticHS, Johnson, a Madeiran form, and S. intermedins, Spix, from tro])ical American waters,

also range into deep water. (Jthers are likely to do so. So is (S'<nn7"(/rt, an Indo-Pacific

genus.

BATHYLACO, Goode and Bean, n. g.

Body subcylindrical, rather elongate, stout, similar in form to Synodns. (Scales are

absent in tlie sijecuueu studied, and it is not even possible to determine whether or not this

is a naked species.) Head conical. Snout short. Mouth very large, wide, oblique, lower

jaw slightly i>rojecting. Maxillary narrow and long, with small teeth, whicli are somewhat

biserial in front, and uniscrial behind; interrupted at the symphysis. Mandible with a

narrow band of similar teeth. Palatine teeth in a narrowband; tongue toothless. Eye

moderately large, very far forward, its upjjcr edge close to the dorsal profile. Pectoral

small, placed low. Ventral nearly median, a little in advance of the dorsal and far beiiind

the pectoral, with S rays. Dorsal origin nearly in the middle of the leugtli and extending

to above the middle of the anal. Adipose fln probably absent. TJie anal origin far back,

fin vshort. Gill opening very wide, as in I'xtthysaiirus, the left membrane o\crlapi)iug the

right, not attached to the isthmus. Brauchiostegals numerous. Gill rakers short and few.

Opercular bones very thin and feeble.

BATHYLACO NIGRICANS, GooDE and Bean, n. s. (Fignro 69.)

The length of the head one-fourth of total (without caudal); its depth one half its

length. Snout scarcely more than ouc-half the diameter of the eye, and contained about S

times iu the length of the head. The lower jaw the longer. The eye is contained 4;^ times

in the length of the head, its diameter equal to the width of the interorbital space. The

intermaxillary is nearly two-thirds the length of the head. The mandible is contained 3
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times in the distance from the tip of the snout to the origin of the dorsal. Dorsal fin

inserted at a distance from the tip of the snout ecjual to twice tlie lengtli of the head, the

lengtli of its base nearly one-tliird of total (without caudal). The anal origin is under the

posterior third of the dorsal, tlie length of its base equal to half that of the head. Pecto-

ral small, placed low, immediately back of the branchial opening; apparently few-rayed.

Color, black.

Kadial formula: B. 8; D. 20; A. 10; V.S; P. 6.

The condition of the specimen is very bad, and it is only the desire to call attention to

this interesting form that induces us to give it a name.

A single specimen, 8i inches in length, was taken by the Blahe off Santa Cruz, at a

depth of -',303 fathoms.

BATHYSAURUS, Gunther.

Bathysaurus, Gunther, Ann. and Mag. Nat. Hist., August, 1878, 181; ChaUenger Report, xxii, 181.

Shape of the body similar to that of tSaiirxs, subcylindrical, elongate, covered with

small scales. Head depressed, with the snout produced, flat above. Cleft of the mouth

rather wide, with the lower jaw projecting; intermaxillary very long, styliform, tapering,

not movable. Teeth in the jaws in broad bands, not covered by lips, curved, unequal in

size, and barbed at the end. A series of sindlar teeth runs along the whole length of each

side of the palate, a few teeth on the tongue, and groups of small ones on the hyoid. Eye

of moderate size, lateral. Pectorals of moderate lengtli. Ventral 8-rayed, inserted imme-

diately behind the pectoral. Dorsal fin in the middle of the length of the body, with about

18 rays. Adipose flu absent or present. Anal of moderate length. Caudal emarginate.

Gill openings very wide, the gill membranes being separate from each other and from the

isthmus. Eleven or twelve branchiostegals. Gill lamiua3 well developed, separate; gill

rakers tubercular
;
pseudobrauchiie well developed. {Gunther.)

BATHYSAURUS FEROX, Gunther. (Figures 65,66.)

ISaihysaurm fa-ox, GCinther, Ann. and Mag. Nat. Hist., 1878, 5tli series, ii, p. 182.—Challenger Expedition,

XXII, p. 181, pi. XLVi, fig. A.

Bathysaurus Jgassizii,GoovE and Bean, Bull. Mus. Comp. Zool.,x, No.5, 215.—Jokdan, Cat. Fishes N. Amer-

ica, 1885, 40.

Body very elongate, subcylindrical, with depressed head and tapering tail, its greatest

height contained 7 times in its length, without caudal, and 8 times in the length to tip of

upper caudal lobe; its greatest width 9 times in standard length; its height at origin of

anal about half its greatest height; length of caudal peduncle equal to greatest height of

body.

Scales irregularly ovate, with the free portion convex, thin, cycloid, leathery, deciduous;

those in middle of body with a vertical diameter nearly equal to that of the pupil ; those of

lateral line with posterior margin truncate. In the lateral line, which extends upon the

caudal flu, descending below the median line of the body near the origin of this tin, are

•78 specialized scales, larger than those of the body. Between the dorsal fin and the lateral

line are about 8 rows of scales; between the latter and the anal fin are about the same

number.

Head twice as long as the greatest height of the body, strongly depressed, alligator-

like, naked except upon the cheeks and a small area on the occiput, with strong nasal and

interorbital ridges. The greatest width is somewhat more than half its greatest length,

the width of 'Jiterorb^tal area nearly equal to one-fourth the length of the lower jaw. The

length of the snont is equal to twice the horizontal diameter of the eye. The anterior nos-

* trils are situated midway between the tip of the snout and the anterior margin of the orbit.

The cleft of the moutli is enormous, its angle posterior to the eye by a distance about equal

to the width of the interorbital space. Tlie length of the upper jaw eipials one-sixtli of the

standard body length ; that of tlie lower jaw, one fifth. The margin of the upper jaw (formed

by the intermaxillary only) is armed with two irregular rows of depressible teeth, some of

which are barbed; those in the inner row are much the largest, many of them being two-
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thirds as long as the horizontal diameter of the pupil and twice as loni;- as those in the

outer series. The lower jaws are enormously strong, and broad, tiatteued below, the width

measured on the under surface of the head, equal to twothmls the width of the broad inter-

orbital space The lower jaw projects outside of the ujiper jaw at the sides a distance

apparently equal to half its width, and considerably iu front; the lower jaws are thickly

studded with depressible teeth, many of tliem, especially the larger inner ones, strongly

barbed, those in front claw-like, recurved. On the palatines, three rows of teeth, the mid-

dle ones very much enlarged and most of them strongly barbed—these being the largest of

all the teeth. On the tongue a few weaker teeth, and groups of similar teeth upon the

vomer. Gill lamina^ gill rakers, and pseudobranchia' as described by Dr. Giiuther.

The dorsal tin contains 17 rays, and is inserted at a distance from the tip of the snout

equal to the length of its own base, and slightly greater than one-third of the standard

body length. The fourth or longest ray is eqiral in length to the greatest height of the

body. The first ray is a rudiment; the second is nearly half as long as the third; the third

shghtly shorter than the fourth ; after the fourth the rays diminish rapidly in length to the

ninth, which is about half as long as the lower jaw, and subsecjuent to which the diminution

is gradual ; the last ray is about as long as the first.

There is no adipose dorsal ; if ever present, it was obliterated before the specimen came
into our possession.

The anal fin contains 11 rays, and is inserted considerably behind the vertical from

the termination of the dorsal, at a distance ecpial to the horizontal diameter of the eye; the

length of its base is equal to half that of the dorsal, the length of its longest ray (the third)

equal to that of the eighth of the dorsal.

The caudal is slightly forked, its middle rays two-thirds as long as those in the upper

lobe, and about equal to the seventh dorsal ray.

The pectoral fin consists of 15 rays, is inserted under the fourth scale of the lateral

line, and at a distance iu front of the dorsal ef^ual to half the greatest height of the body.

Its length is equal to that of the lower jaw, and the seventh ray is prolonged to a length

equal to that of the head, its tip extending to the perpendicular from the twelfth dorsal ray.

The ventral is composed of 8 rays, and its base is almost entirely iu advance of the

perpendicular from the origin of the dorsal ; its length equals half that of the head. The

two ventrals are far apart.

Eadial formula: D. 17-18; A. 11; C. 10; P. 15; A. 8. Scales, 8
|
71-78

|
8.

Color brownish, the inside of the branchiostegal flap bluish-black.

A specimen (Xo. 381(»<i, U. S. X. ;M.), 26A inches in length, was obtained by the Albatross

from station 2710, in a depth of 981 fathoms. A specimen (Xo. ;>>.!(t5, V. S. X^. M.), lOi

inches in length, was taken by the Albatross from station 2051, in 1,106 fathoms. Another,

Si inches in length, was taken by the Albatross ft'om station 2550, iu 1,081 fathoms, and

another from station 2101, in 991 fathoms.

Vaillant identified a specimen obtained off the coast of Morocco, in 2,200 meters, with

B. Ayassizii. Giinther originally described the species from a specimen taken by the Chal-

lenger, at station 168, off the east coast of Xew Zealand, at a depth of 1,100 fathoms.

Bathysaurus mollis, Gunther (Challenger Eeport, xxii, p. 183, pi. XLVi, fig. B), comes

fi-om the fcjouth Pacific, 2,385 fathoms, and from off Yeddo, 1,873 fathoms.

HARPODON, Lesueur.

Barpodon, Lesueur, Journal Acad. Nat. Sci., Pliiladelphia, v, 50 (type, Stilmo (n»riiodoti) micropa, Lcs.=

Osmerus nehei-eiis, Hamilton Buchanan).—AlcoCK, Ann. and Mag. Nat. Hist., 1891, ii, 128; I8St2, n, 356.

The type is an ludo-Pacific form which is caught in great quantities in the estuary ofthe

Ganges, and in a dried state is known as the "Bombay Duc'k." Giinther attributes to the

deep-,sea fauna a Japanese form described by him as IT. mairochir (Fig. 60), (Challenger

Report, XXII, 180, pi. xlvii, fig. A), being led to do this by the peculiar structure of the

specimen. H. squamosiis, Alcock, is from the Indian Ocean, 120, 210, 276, 300 fathoms.
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Family AULOPID^4E.

Aulopodini, Honaparti:, Trans. Liniuuau Society, xviii, 300, 1841.

Attlopidw, Ctn-K, Trans. Amor. Pliil. Soc. xiv, 455; Troc. Aiiiericau Assoc. Adv. Science, 1870, 333.

Aulopidw, (rostriiteil) (iiLi.. MS.

The family Aulopidw is characterized by the maxillary dilated behind, and the exten-

sion downwards of the hypocoracoids, as in many Acanthopterygii (Oill, MS.). Cope's defi-

nition was inaccurate.

A. Dorsal preniodiixu. Kays nut tilamoutous.

1. i'alatiuo and tongue with teeth. Adipose fin present, small.

a. Ventrals not in front of dorsal. Snout conical Ciilorophthalmus.

B. Dorsal postmedian. Rays of some of the fins filamentous.

1. Second and third dorsal rays jn'olonged, filamentous. Palate and tongue toothed... [AuLOPUS].

CHLOROPHTHALMUS, Bonaparte.

Chlorojihlhaliniiii, Bonaparte, Fauna Italica, Pesci.

—

Gunther, Cat. Fish., Brit. Mus., v, 403.

Hyphalonedrus, Goode, Proc. U. S. Nat. Mus., 1881, 483.

Body rounded, terete, mouth wide, maxillaries long, posteriorly dilated. Teeth minute,

in narrow bands on jaws, and on palatines, vomer, and tongue. Ventrals behind origin of

dorsal. Adipose fin small. Anal short. Gill opening very wide. Branchiostegals 10.

PseudobrauchifB well developed. Scales pectinate.

CHLOROPHTHALMUS AGASSIZII, Bonaparte. (Figure 70.)

Chlorophthalmus AgassizH, Bonaparte, op. cit., pi. 121.

—

Costa, Fauna Napolitana, part i, pi. xxxv, bis.—
(it'NTHER, Cat. Fish. Brit. Mus., v, 404 (not Voyage Challenger). Giglioli, Elenco, 100.

Aulopus Agassisii, Cuvier and Valenciennes, Hist. Nat. Poiss., xxii, 521.

—

Vaillant, Exp. Sci. Travail-

leur et Talisman, 121, jil. xii, fig. 3.

Height of body a.J in total length ; head 3i in same. Eye very large, its diameter nearly

one-half length of head. Dorsal origin at one-third the distance from snout to base of caudal

rays. Its height is about equal to that of the ventral and is contained .5 times in total

length. Anal insertion about three-fourths of distance from snout to base of caudal. Ven-
tral inserted under middle of dorsal. Pectorals reach nearly to the middle of the length of

the body. Color greenish bronze, with silvery reflections.

Eadial formula: I). 11-12; A. 9; L. lat. 60-C3.

This form occurs about Naples and Sicily, where it is rare. The National Museum has

specimens from Messina. (No. 40071), sent by the Florence Museum. It also occurs at con-

siderable depths in the eastern Atlantic. The French expedition obtained it off' the Azores
in 1,440 meters, also in tiie Sargasso Sea, 405 meters, and off' the Cape Verdes, 460 to 580

meters.

The Albatross obtained specimens from various localities as follows: Stations 2314, lat.

3L>o 43' N., Ion. 77° 51' W., 150 fathoms; 2()C7, lat. 30° 53' N., Ion. 70° 42' 30" W., 273 fath-

oms; 2264, lat. 37° 07' 50" N., Ion. 74° 34' 20" W., 167 fathoms; 2398, lat. 28o 45' N., Ion.

86° 26' W., 227 fathoms; 2543, lat. 39° 58' 15" N., Ion. 70° 42' 30" W., 166 fathoms; 2624, lat.

32° 36' N., Ion. 77° 29' 15" W., 258 fathoms.

CHLOROPHTHALMUS CHALYBEIUS, Goode. (Figure 71.)

iriiphaloncdnm ehahibeiufi, Goode, Proc. U. S. Nat. Mus., iii, sig. 31, 484, Feb. 16, 1881.—GooDE and Bean,
Hull. Mus. Comp. Zoiil., x, 223.

Chlorophthalmus Ai/assizH, GOntueu, (^Iiallenger Report, xxii, 192, pi. L. C.

Body terete, its height 6,| in its length, its width
7.f. The least height of the tail is

half that of the body. The scales are moileratcly strong, sharply pectinated at the edge, and
arranged in regular transverse rows, overlapping in such a manner as to resemble oblique

plates upon the sides. The lateral line is prominent, straight, containing about 48 scales.
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Between the lateral line and the origin of the dorsal are(i.i scales, the origin of the ventral

6. The greatest length of the head to the end of the tlexible flap of the opercuhini sliglitly

exceeds onefonrth of the body length, and is itself slightly more than 4 times tlie lengtli of
the snout. The longitudinal diameter of the orbit is 4 times that of the interorbitalspace
and enters 3 in length of head. The maxillary, broad and flattened posteriorly, is in length
one-tenth of the body, and extends back to perpendicnlar from the anterior margin of the
pupil. The articulation of the mandible is in advance of the posterior tip of the uuixillary

its length slightly greater, and it protrudes beyond the snout, when the mouth is open, a
distance greater than the width of the interorbital area. When the mouth is closed its tip

still projects noticeably.

The dorsal fin is located almost midway between the snout and the adipose dorsal. Its

height is almost eiiual to that of the ventral. The adipose dorsal is over the middle of the
anal, its length half the diameter of the orbit.

The distance of the anal from the snout is about three-fourths of the body length. Its

length of base is equal to the length of the snout; its height to that of the middle caudal
rays. The caudal is furcate. The ])ectoral is long, subfalcate, inserted close to the bran-
chial cleft, its tip extending to the fourteenth or fifteenth scale of the lateral line, its length
twice that of the mandible.

The ventral is located two-fifths of the way from the snout to the base of tliecaiulal

and directly under the middle of the dorsal.

Eadial formula: D. 11+1; A. 8; (J. 10; P. 17 or 18; V. i) or 10; L. lat. about 48.

Color grayish mottled with brown, scales metallic, silvery.

Specimens were obtained by the Fish Hairlc in five localities ranging in depth from 101

to 156 fathoms, and by the Albatross from eleven staticms at depths of from So to 1G7

fathoms,

/7. cMhjheius is not identical with C. Af/asslzii, but is well separated by the smaller eye,

longer, more conical snout, lower, more terete body, and larger scales. It closely resembles
it, however, in general form. Dr. Giinther's diagnosis of C. Affassisii in the Challenger

volume more nearly api)lies to G. chali/beiiis, and his figure is a-p])arently of 6'. ehalyheim.

C. productus, Giinther, was obtained oh' the Fiji Islands, at a depth of .'51.') fathoms.

G. niffripinitis, Giinther, is known only from a single individual, taken by the Ghallenger

ofl:" Twofold Bay, at a depth of 120 fathoms.

CHLOEOPHTHALMUS TRUCrLENTUS, Goode and Bean, u. s. (Figure 72.)

Body subterete, sonn^wliat com])ressed, its height 5i in its lengtii, its width abcmt S.

The least height of the tail is contained about li;^ in the greatest height of the body at the

insertion of the doisal. Scales moderate, cycloid, arranged in regular transverse rows,

overlapping in such manner as to resemble oblifjue plates on the sides. The lateral line is

rather inconspicuous, containing between 40 and r>0 scales (on account of denuded condition

of body, an accurate enumeration can not be made). There are about (J scales t)etween

the lateral hue and the origin of the dorsal, and (J or 7 between it and the ventral. The
greatest length of the head from the tip of the projecting lower jaw is a little moi'e than

one-third of the length of tlie body, and is contained -h times in the length of the snout.

The lower jaw projects beyond the tip of the snout a distance equal to one-i'ourth the length

of the snout. The diameter of the orbit is nearly equal to that of the snout, and about one-

third the length of the head. The width of the interorbital space is contained twice in the

longitudinal diameter of the orbit. Tlie maxillary is broad and flattened jtosteriorly, is con-

tained about 8 times in the length of the body, and does not reach to the perpendicular from

the anterior margin of the orbit. The insertion of the dorsal is midway between tlie ti]) of the

snout and the adipose dorsal. Its height is greater than the lengtii of the ventral, wliicii is

equal to the greatest height of the body. The adipose dorsal is over the middle of the base of

the anal, its length two-fifths of the diameter of the orbit.

The distance of the anal from the snout is about three-fourths of the body's length; the
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Icng-tli of its baso is about two-tliirds that of the snout; its height equal to the diameter of

the orbit. Oaudal furcate. Teetoral lou,u- aud stroug, its length equal to tli<' distance from

the tip of the snout to the posterior margiu of the orbit, and about twice that of tlie man

dible. The vential is inserted under the middle of the base of the dorsal, the distance from

the posterior margiu of the orbit ecpial to the distance of the latter from the .suout. Color,

brownish.

Kadial formula: D. 1, 8; A. 1, 7; V. 9 or 10.

The species is described from a specimen about 8 inches in length, obtained by the

steamer Blake, at station Lll, off Barbadoes, in 158 fathoms.

Family BENTHOSAURIDvE.
Benthoeaundm, Gill, MS.

Syuodcmtoidea with well developed supi-amaxillaries widening backward and applied to

tlie dentigerous intermaxillaries; pectorals inserted near the shoulders, aud very long

veutrals. [Gill.)

BENTHOSAURUS, Goode and Bean.

Benthosanrus, Goode and Bean, Bull. Mils. Comp. Zool., xii, No. 5, 165.

Body long, .somewhat compressed, tapering into a .slender, elongate, caudal peduncle.

Scales (-ydoid, of moderate size. Head .slightly depressed; cleft of mouth wide, horizontal,

the lower jaw projecting at its exti'emity and anteriorly at the sides. Tlie maxilla is long,

not stout, dilated posteriorly; the intermaxillary very long, styliform, tapering, immovable.

The intermaxillary and mandible with bands of small teeth, of uniform size, interrupted at

the symphysis. A short oblong band of similar teeth on each side of the vomer, separated

by a rather wide inter.space. Palate and tongue smooth. Eye very small, inconspicuous.

Gill opening extremely wide, the branchiostegal membrane free from the isthmus. Gill

rakers h)ng aud slender, numerous, about twice as many below the angle as above. Pseu-

dobranchiaj absent. Branchiostegals eleven. All the tins well developed; no adipose dor-

sal. Dorsal tin median, anal postmedian. Caudal forked, with lower lobe produced.

Ventral seven-rayed, inserted opposite the interspace between pectoral and dorsal, the outer

ray produced.

Benthosaurus is closely allied to Bathysaurus and Bathypterois.

BENTHOSAURUS 6RALLAT0R, Goode and Bean. (Figure 73.)

Benthosaurus grallator, Goode and Bean, Bull. Mus. Comp. Zool.;Xii, No. 5, 168.

Body elongate, somewhat compressed, depressed slightly forward, tapering behind into

a long slender tail, its greatest height contained 7i times in its standard length, and equal-

ing half the length of the head, its greatest width one-third the length of the head; its

height at the origin of the anal, five-sixths of its greatest height. Least height of tail half

the height of the body at the veutrals. Length of caudal iieduncle 6i times its least height.

Scales very thin, cycloid, leathery, deciduovis; oval in form, except at the base of the

dorsal and anal fins, where they become more elongate; the horizontal diameter of a scale

in tlie lateral line equals twice the diameter of the eye. The lateral line is straight, above

the median line anteriorly, becoming median on the caudal peduncle, the tube-bearing scales

being ])rominent, and about 55 in number. Between the dorsal fin and the lateral line are

about nine rows of scales; between the latter aud the anal fin, eight or nine rows.

Head twice as long as the greatest height of the body, its length contained a little less

than 4 times in the standard body length, considerably depressed, scaleless except on the

vertex aud the preoperculum. Operculum (perhaps accidentally) denuded.

The snoat is much produced, almost Cfjual to the width of the interorbital space, which

is convex. The maxilla extends far behind the posterior margin of the eye, its length equal-

ing that of the postorbital part of the head. Tlie mandible projects beyond tlie up]ier jaw

to a distance slightly more than the diameter of the orbit, and receives the snout within its

extremity when the jaws are closed. The teeth have been fully described in the generic
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diagnosis. The mandible has a series of seven hirge pores on its lower snrface. There are
several similar i)ores under the eye. The nostrils are situated about midway between the
eye and the extremity of the snout, small, slit-like, the posterior about twice as large as the
anterior one in each pair.

The dorsal fin contains 11 rays, and is inserted midway between the tip of the snout
and the base of the middle caudal rays. Tlie fin is highest in front, the length of tlie lays
diminishing rapidly posteriorly. Thei-e is apparently no adipose dorsal.

The anal fin contains 12 rays and is similar in sha[)e to the dorsal, the auterior rays
being the longest, and about equal in length to the mandible; its distance from the snout is

about 3 times the length of its lougest ray.

The candal is forked, its middle rays two-fifths as long as those in the upper caudal
lobe; the lower lobe is much prolonged, the lower ray being more than 4 times as long as

the middle rays. Its extremity is broken off in our specimen, but apparently it umst have
been nearly twice as long as the stamp which now remains.

The pectoral fin is normal, composed of 9 rays, and is inserted close to the opercular

flap; its length is slightly greater than that of the head (although mutilated), extending
beyond the origin of the dorsal.

The ventral is composed of 7 rays, and its base is entirely in advance of the perpendic-

ular from the origin of the dorsal; the inner rays reach to the vent, while its outer ray is

enormously prolonged, extending far beyond the extremity of the upper caudal lobe; the

length of the prolonged ray is fully 4 times that of the head. The two veutrals are close

together.

Eadial formula: D. 11; A. 12; P. 9; Y. 7; B. 11. Scales, 9-5.5-8 or 0.

Color brown, the roof of the mouth and inside of the branchiostegal flap black, as well

as the operculum and branchiostegal membrane.

A single specimen, 392 millimeters (15i inches) long to the tips of the prolonged ven-

tral rays, was taken by the lSJ(dr, at a depth of 1,850 fathoms, at station CLXxiv, in lat.

24° 33' N., Ion. 84° 23' W.
A second example of the same fish, and of nearly the same size, was taken by the steamer

Albatross, September 0, 1884, in lat. 39-= 3' 15" N. and Ion. 70^50' 45" W., at a depth of

1,537 fathoms. This is well preserved, and throws additional light on the external charac-

ters of the-species ; the fins, esiiecially, are more nearly perfect. Measurements of the two

are given below.

Length to base of middle caud.al rays. . .ram.

Body.—Greatest height '!'>.•

Greatest width do..

Heigiit at ventrals do.

.

Least height of tail do .

.

Length of oandal petluncle do.

.

Head.—Greatest length do .

.

Greatest width do. •

Width of iiiterorbital area do.

.

Length of snout do..

Length of upper jaw do.

.

Length of mandihle do.

.

Distance from snout to orbit do.

.

Diameter of orbit do..

Dorsal.—Distance from snout do.

.

Length of base do.

.

Length of longest ray (first) do.

.

Length of last ray do.

.

Anal.—Distance from snout do.

.

Length of base do -

.

Length of longest ray (first).. ..do..

Current number of
specimens.

275
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Family BATHYPTEROID^^.
Bathypteroidcp, Gill, MS.

Syuodontoideaiis witli tlie npper iioctoral ray entirely detached, thickened and devel-

oped as a tactile organ, extensible upwards. (GUI.)

BATHYPTEROIS, Gunther.

Bathijptei-ois, Gunther, Ann. and Mag. Nat. Hist., 1878, 5th series, ii, 183.

Shape of the body like that of an Aiilopm. Head of moderate size, depressed in front,

with th(^ snout projecting, the large niandibh^ very prominent beyond the upper jaw. Cleft

of the mouth wide; maxillary much developed, very movable, much dilated behind. Teeth

in narrow villiform bands in the jaws; on each side of the broad vomer a small patch of

similar teeth; none on the palatines or on the tongue. Eye very small. Scales cycloid,

adherent, of moderate size. Kays of the pectoral fin much elongate, some of the npjier

being separate from the rest and forming a distinct division. Yentrals abdominal, with the

outer rays prolonged, 8 rayed. Dorsal fln inserted in the middle of the body above, or

immediately behind the root of the ventral, of moderate length. Adipose fin present or

absent. Anal short. Caudal forked. Gill openings very wide; gill lamimc weU developed,

separate from each other; gill rakers long. Pseudobranchise none.

ARRANGEMENT OF THE SPECIES OF BATHYPTEROIS.

I. Outer ventral rays filiform, simple, their extremities soft, swollen, lamelliform. Anal far behind dorsal.

Dorsal origin over axis of vtntrals Subgenus Bathyptehois

A. Outer ventral rays not prolonged. Uppermost pectoral rays very elongate, bitid (longer than total

length of fish) [B. longifilis, Gthr., Kermadecs.]

B. Outer ventral rays prolonged (extending beyond anal). Uppermost pectoral rays not prolonged

beyond caudal tip B. dubius, Vaillant. E. Atlantic.

II. Outer ventral rays filiform, simple, prolonged, adprcsscd or inseparably united. End of dorsal and

origin of anal in same vertical or overlapping. Caudal with lower lobe usually jprolongcd

(except in Ii. qiinihifilis) Subgenus SYNArTniSETMUS

A. iVnal origin in nearly same vertical as end of dorsal. Dorsal origin over axis of ventrals or nearly

so. Ventral rays elongate.

1. Ventral outer rays adpressed. Lower caudal ray not prolonged. Upper pectoral ray not extend-

ing beyond upper lobe of caudal. A. 9; L. lat. 5!) 15. quadeii ills, Giiuther. Oft' Brazil.

2. Ventral outer rays inseparably united throughout. Lower caudal raj' prolonged. Upper pec-

toral ray extending beyond caudal. A. 11; L. lat. 55. [B. Gi'iNTHEiti, Alcock. And.aman Sea.]

3. Ventral outer rays coherent iu basal half; two or three lower caudal rays prolonged. Upper pec-

toral rays reach to adipose dorsal [B. insularum, Alcock. Indian Ocean.]

B. Aual origin under middle rays of dorsal. Dorsal far back, far behind vertical from axis of ])ectorals.

\. Uppermost pectoral ray as long as the fish, bifid toward its extremity. D. 13; A. 10; L. lat. 55;

P. 2-17-8 B. lonoipks, Giinther. Offcast coast South America.

2. Uppermost pectoral ray longer than fish, bifid from its middle. D. 12; A. 9; L. lat. 55.

[B. longicauha, Giinther. Middle of Southern Pacific]

BATHYPTEROIS DUBIUS, Vaillant. (Figure 74.)

Bathyplcrois diibiiis, Vaillant, Exp. Sci. Trav. et Talis., I'oiss., 1888, 124, pis. ix, xii, figs. 4, 4a; pi. xiv,

lig. 4; 1)1. XV, figs. 4, 4(1, 4li.

This species does not appear to reach a large size; the largest of the many examples,

taken by the Talisman measuring 260 millimeters. The height is about one-eighth of the

total length; the thickness nearly one-twelfth; the head two-elevenths, and the candal

one-fourth. Tiie eye is about one-sixteenth as long as the head; the interorbital .si>ace

about equal to the distance from tip of snout to center of eye. Gill opening wide. Dorsal

origin a little behind origin of ventral, over about the seventeenth scale of the lateral line;

longest dorsal ray two-thirds length of head; base of dorsal a little less than its longest ray.
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The uppermost detached pectoral lay reaches beyond end of scales. The longest ventral ray
is three-sevenths of length without the caudal. Longest anal ray ahout one-half head.

Kadial formula: B. 12; D. 1, 14; A. 9; V. 2, 6; P. 2, 10; Sc. G-CO-8.

MEASTREMENTS.

^lilliuu'ters.

Length 243.00

Height 31.13

Thicknes.s 20.08

Head 45.18

Millinieters.

Caudal 58.24

Snout 10.35

Eye 3.06

Interorbital space _ . 1{;.35

Bathypterois duhius, of Vaillant, is represented in his collections by seventy examples,
among which he recognizes a great amount of individual variation, and more than one
species may be included under this name. It resembles most closely B. longipes.

Examines were taken off the coast of Morocco, in depths ranging from 834 to 1,590

meters; off the Canaries, in 1,238 meters; off the Soudan coast, in 932 to 1,232 meters; on
the Argiiiu Bank, iu depths of 1,113 to 1,495 meters, and at the Azores, in 1,257 to 1,442

meters.
BATHYPTEROIS QUADRIFILIS, Gunthkr. (Figure 75.)

Bathypterois qumh-ifiUs, Gunthek, Ann. and Mag. Nat. Hist., 1878, ii, p. 184.—Challenger Report, xxii, 188,

pi. XXXIII, tig. I>.

The uppermost and lowermost of the pectoral rays are filiform, the former bifid for

more than two-thirds of its length, the latter simple. Outer ventral rays much prolonged,

not dilated. Dorsal inserted close to root of ventrals. Adipose fin present.

This species differs somewhat more from the preceding than these do aiiiong themselves.

The greatest depth of the body is one seventh of the total length, withcmt caudal, the length

of the head nearly one-flfth. The liead is remarkably flat above, and the width ofthe inter-

orbital space exceeds the length of the snont. The eye is small, but larger than in the i)re-

ceding species, about one-thii'd of the length of the snout, and oue-flfth or one-sixth of the

length of the postorbital portion of the head. The dentition and branchial appaiatns do
not ofl'er any noteworthy ]iernliarity.

The dorsal fin occuiiies the middle between the extremity of the upper jaw and the root

of the caudal fin. A narrow adipose fin is present and midway between the dorsal and cau-

dal. The anal fin commences immediately behind the dorsal, its origin being ecjuidistant

from the roots of the pectoral and caudal. Caudal fin emarginate.

The principal distinctive feature of this species is that it possesses not only the long

detached upper pectoral ray, but also an ecpially long lower ray, which, however, is not

removed from the remainder of the fin. Tlie upper ray becomes bifid in its proximate tliiid,

and is accompanied by an extremely short rudimentary secoud ray; it s<;arcely reaches to

the caudal fiu and is shorter than the lowermost ray, which may reach to the end of the

caudal, and is split only at its very extremity.

The structure of the ventral tins is the same as in Bathypterois lomjipcs, but the strong

outer rays are somewhat curved and do not reach the end of the anal.

The scales are cycloid, as in the other species, but those behind the basal portion of the

pectoral fiu are deeply iiectiuated, provided with from 5 to 10 long and narrow teeth, of

which the middle ones are the longest. (Giinther.)

Color blackish or black; iiectoral filaments whitish.

Radial formula: B. 12; D. 14; A. 9; P. 2-9; V. 9; L, lat. 59. L. transv. 6
|
8.

The types of this specimen were obtained by the Challernjff off the coast of Brazil; two

specimens, one from station 126, at a depth of 770 fathoms, one from station 121, at a dei)th

of 500 fathoms.

The Blake obtained one specimen at station xcviu, off St. Vincent, at a depth of 513

fathoms.

Two specimens, one of them 6^ and the other 4J inches iu length, were taken by the

Albatross at station 2385, in 740 fathoms. Another (No. 34903, U. S. N. M.), 6 inches iu

length, at station 2117, in 683 fathoms.

19858—No. 2 5



66 DEEP-SEA FISHES OF TMK ATLANTIC BASIN.

BATHYPTEROIS LONGIPES, GCntiiei:. (Figure 76.)

Bathypterois longipes, GCntiiek, Ann. and Mag. N,at. Hist., 1S78, ii, 18^1; Challenger Report, xxii, 188,

pi. xi.viii. tig. A.

Tlio uppeiinost i)octoral ray i.s the strongest, about as loug as the whoh; fish, bilid

towards its extremity. Outer ventral rays much jjrolonged, strong, but not dilated at the

e.xtreniity. Dorsal tin inserted at some distance behind the root of the ventrals. Adipose

fin present or absent.

Similar to Bathypterois longifiUs, from wliicli it differs only in the following points: Eye

minute. The dorsal fin is ])laced farther backwards, its origin being nearly midway between

the end of the snout and the root of the caudal ; consequently tlie root of the ventral is some

distance in advance of the dorsal, and the end of the dorsal is vertically opposite to the

fifth anal ray. One specimen possesses, the other lacks, adipose fin. Caudal fin deejjly

forked, with the outer ray much produced. Of the two branches into which the posterior

third of the long pectoral ray is split, one is much shorter and weaker than the other. The

two outer ventral rays are closely adpressed from the root to the end, and much stouter and

longer than the other rays; they are articulated to the end and M'ithout the soft pads

described in the preceding species. These fin rays extend beyond the end of the anal fin.

(GUnther.)

Color black, with white fins.

Eadial formula: B. 12; D. 13; A. 10; P. 2-7-8; V. 8; L. lat., 55; L. transv. | 8.

The Challenger obtained two specimens, 9 inches long, from off the ea.st coast of South

America., station 325; depth, 2,050 fathoms.

A specimen (No. 35635, U. S. N. M.), 9 inches in length, and another specimen (No.

31804, U. S. N. M.), 3 inches in length, were obtained by the Albatross.

A specimen, 24 inches long, was obtained by the Blake at station cxci, in 25° 83' N. lat.,

84° 35' W. Ion., at a depth of 539 fathoms. It is too small to be studied, but appears to

have onty 13 rays in the dorsal. It is distinctively marked by a brown blotch on the base

of the caudal rays, above and below.

Another was obtained by the Blalce at Station CCXLVi, in 24° 36' N. lat., 84° 05' W.
Ion., at a depth of 955 fathoms.

Family IPNOPID^E.
Ipnopida:, GiLL, Science, in, 620, 188!)—(name only).

Synodontoideans with a pair of frontal phosphorescent organs and the eyes entirely

aborted. (Gill.)

IPNOPS, GUnther.

Ipnopg, GtJNTHEK, Ann. and Mag. Nat. Hist., 1878, uth series, ii, 186.—Challenger Report xxii, 190.—Nature,

July 2, 1885, 205.

Body elongate, subcylindrical, covered with large, thin, deciduous scales, and without

phosi)horescent organs. Head depressed, with broad, long, spatnlate snout, whole upper
surface of wiiich is occupied by a pair of large, transparent, lamelliform, membrane-bones
which cover a luminous organ longitudinally divided into two symmetrical halves. Eye
absent. Nostrils reduced toa minute opening in front ( ?) of each lamina. Bones of the head
well os,sified. Mouth wide, with the lower jaw projecting; maxillary dilated behind. Both
jaws with narrow bands of villiform teeth; palate toothless. Pectoral and ventral fins well

developed, and, owing to the shortness of the trunk, close together; adipose fin none. Anal
fin moderately long. Caudal snbtruncated. Pscudobrauchiie none. Air bladder none.

Pyloric appendages none. {GUnther.)
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IPNOrs MKRRAYI, Gunther. (Figures 07, G8.)

Ipiiops Miin-uiii, GuNTiiEU, Aim. ami Mag. Nat. Hist., 1878, ii, 187; Clialleuger Report, xxii, 1!)1, jil. xLix,
fig. B.

Body elongate, cylindrical; tail compres.sed beliiud; head depressed. The depth of the

trunk diniinislie.s lint little Itackwards, and i.s contained l-'tA times in the total length, witli-

out caudal; tlie length ot the liead is one-sixtli of the total. Head l)road, much broader

than deep, its greate.st depth being two-thirds of its length. Snout broad, much depressed,

with obtusely rounded anterior profile; cleft of the mouth very wide, the maxillary moder-
ately dilated behind and extending beyond the middle of the length of the head. J\Iau-

dible projecting beyond the upper Jaw, broad, but owing to the depressed form of the snout

its upper surface is nearly entirely at the lower side of the snout. Infraorbital chain of

bones very narrow, wedged in between the transparent lamina and the maxillary, with four

very distinct apertures leading into the mucous duet. The upper surface of the head, includ-

ing the snout, is wholly covered by the two coruea-Iike lamin;e of the luminous apparatus.

They are closely attached to each other along the median line, each being divided by a

shallow transverse ridge into a larger anterior and a smaller posterior portion. The ridge

turns forward near and iiarallel to the median line, and marks the course of a superficial

mucous duct.

The gill lamina^ are well developed and the gill rakers long, needle-shaped, closely set,

about 22 in number on the outer branchial arch.

The vent is nearly twice as distant from the root of the caudal fin as from the end of

the snout, and rather more than the length of the head from the gill opening; it is placed

between the ventral tins.

The dorsal tin commences immediately behind the vertical from the vent; it is short,

Init its longest rays are twice as high as the body. Origin of the anal midwaj' l)etween the

vent and the root of the caudal, comp(ised of rays whi<!h are more slender and shorter than

those of the dorsal. Caudal fin narrow, subtruucated, more than half as long as the head.

Pectorals rather feeble, lateral, as long as the caudal, and extending to the ventrals. Yen-

trals are composed of stronger rays, horizontally placed and somewhat distant from each

other, as is frequently found in fishes habitually moving on the bottom ; they slightly exceed

the pectorals in length.

The scales are large, thin, deciduous, forming only six longitudinal series on each side

of the trunk. Lateral line faintly indicated along the middle of the body; the muciferous

channels on the head are also narrow, with small apertures. Brown, fins colorless. Buccal

and branchial cavities and lower side of head black. {Giuifher.)

Eadial formula: D. 10; A. 13; 1M4; V. S; L. lat.oS.

The GhaUekger obtained it from the coast of Brazil, station 124; depth, 1,000 fathoms

(one specimen, 4^ inches long). Xear Tristan da Cunha, station 133; depth, 1,900 fathoms

(two specimens, oh inches long); and north of Celebes, station 198; depth, 2,150 fathoms

(one specimen, 4 inches long).

It was also obtained by the Blake, station ccxxxiii, lat. 24'= 36' N., Ion. 84° 0.5' W., 955

fathoms (one specimen), and station Lxvi, off Bequia, 1,507 fathoms (one specimen).

Family RONDELETIID>E, Goode and Bean.

Body more or less compressed, scaleless. Head nalced. No barbels. Mouth large.

Margin of the upper jaw formed by the premaxillaries only. Teeth coarsely granular.

0])ercular apparatus complete; its bones very thin, membrane-like. No adipose fin. Dor-

sal fin far back; short and low; inserted opposite the anal. Pectorals short, placed rather

low. Ventrals present, abdominal. Gill opening very wide; membranes deeply cleft, free

from the isthmus. Pseudobranchi;e absent.
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RONDELETIA, Goode and Bean, n. g.

Body oblong-, coiiipiessed, sealeless. Month large, lower jaw .slightly projecting.

Teeth in bands, coarsely grannlar in the jaws; vomer and jjalatines toothh'ss; a row of

large niiieons i)ores on the lower snrtaee of the mandible, and extending npward on the

preoi)oreuluiii. Posterior nostril with a slender fllanient anteriorly. Eyes moderate;

near the doisiil profiler Snont rather long, obtnse. Snpraoccii)ital bones with a pair of

strong si)ines projecting hoii/.ontally forward over the orbit, dill membianes entirely sep-

arate; gill rakers nnnierons, rather long and slender. Gills 4; a narrow slit behind the

fourth, l.rancliiostegals 7. Opercular bones thin, membranous. Dorsal short, rather low,

opposite and similar to the anal. Pectorals and ventrals small. Caudal small, probably

forked. No vestiges of a lateral line.

Dedicated to Eoudelet, the great French ichthyologist of the seventeentn century.

RONDELETIA BICOLOR, Goode and Bean, n. s. (Figure 77.)

The height of the body is a little less than one-third of the total length; length of the

head nearly one-half. Diameter of the eye contained (5 times in the length of the head, antl

twice in the length of the snont. The maxillar reaches to behiw the hind margin of the

eye, and the intermaxillary about as far. Origin of the dorsal tin nearly opi)osite the vent.

The anal origin immediately behind the vent, the terminations of the two opposite. The
fins are low, the rays pointing horizontally backward; the longest ray in the dorsal fin

about one-fifth of the length of the head, and the longest in the anal one-fourth. The pec-

toral fin inserted below the middle of the body, and under the end of the opercular flap

;

its length nearly one-fourth that of the head. Ventrals inserted behind the middle of the

total length, and still farther behind the tips of the extended pectorals; their length about

two-ninths that of the head, and when extended reaching beyond the vent. Color, purplish

black, with cherry-colored margins to the fins; whitish in spirits.

Radial formula: B. VII; I). 14; A. 14; P. 9; V. 5.

A single specimen (No. 3S202, IT. S. N. M.), 4J inches in length, was taken by the Fish

Commission steamer Albatross at station 2724, hit. 36o 47' N., Ion. 73° 25' W., at a depth

of 1,041 fathoms.

Family CETOMIMIDvE, Goode and Bean.

Iniomi with body somewhat compressed, scaleless. Head naked. Lateral line con-

spicuous. No barbels. Mouth exceedingly large; the margin of the upper jaw formed by
the premaxillaries only; the lower jaw strongly curved, and slightly projecting beyond the

upper. Teeth in jaws in bands, granular. The vomer, the palatines, the pterygoids, and
also the first gill arch and the lingual bones (which are greatly enlarged), as well as the upper
pharyngeals, are covered with teeth of a similar character. Opercular apparatus incom-
plete

;
its bones very thin, membrane-like. No adipose fin. Dorsal flu far back, short, high,

inserted opposite the anal, which it resembles. Pectorals short, placed rather low. Ven-
trals absent. Gill opening immense, the membranes deeply cleft, free from the isthmus.

Gills 3. Pseudobranchiaj absent.

CETOMIMUS, Goode and Bean, n. g.

Body oblong, compressed, scaleless; similar in its vertical outline and proportions to

that of the right whales {Balamidw), a resemblance which is greatly enhanced by the shape
of the enormous moutli; and in the lower jaw strongly curved, projecting slightly beyond
the snout. Teeth in granularbands, covering all the bones of the mouth, tongue, and throat.

Mucous pores sometimes present on the back. Nostrils far forward; open slits without
flap. Eyes very small, and ])laced far below the dorsal i>rolile. Gill membranes deei)ly cleft,

not attached to the isthmus. Gill rakers absent; replaced by granular tooth-like surface

upon the arch. Gills 3; no slit behind the third. Branchiostegals 9. Opercular apparatus
incomplete, bones thin and membranous. Dorsal short, high, inserted very far back,



DISCUSSION OF SPFX'IES AND THEIR DISTRUiUTlON. 69

directly Opposite the anal, which it resembles in shape and size. Caudal peduncle short and
slender. Ventrals absent. Pectorals broad and short, placed low. Caudal small, weak,

probably eniargmate or tnincate. Lateral line broad, consistinj^' of two furrows connected

vertically by numerous short cross grooves.

CETOMIMUS GILLII, Goor>E and Hean, ii. s. (Figure 78.)

The height of the body is a little less than one-fourth of the total length; length of

head a little less than one-third. Eye minute; contained about 2.3 times in length of head,

and about 8 times in that of snout; inserted midway between the inargin ofthe jawand the

dorsal profile, distant fiom the former a space contained about 2.\ times in the length ofthe

snout. The maxillary reaches very far back, extending to a point behind the orbit equal to

li times the length ofthe snout. The origin of the dorsal is directly above that of the anal,

which is inserted a short distance behind the vent; distance from the snout equal to more
than 4: times the length of its own base, and the distance of its termination from the root

of the upi)er rays of the caudal equal to its own greatest height. The anal fin is .similar in

shape and extent to the dorsal, but has the thirteenth to the fifteenth rays the longest,

while the eighth to the eleventh are the longest in the dorsal. The length of these longest

rays is about equal in the two fins, and is contained slightly less than 3 times in the

lengthof the head. The pectoral fin is inserted somewhat below the middle ofthe body

and close to the extremity ofthe opercular flap. It is broadly lanceolate, and its length is

contained about 3J times in that of the head. Ventrals lackin g. Color, blue-black. The

lateral line sweeps in a bold curve from a point above the upper angle ofthe gill opening

to a point in th(^ middle of the body between the origin ofthe dorsal and anal fins, and

thence in a straight median line to the base of the caudal.

Eadial formula: B. !»; D. IG; A. 10; P. IG.

A single specimen (jSTo. 3.5029, U. S. N. M.), 5 inches in length, was taken by the Alha-

trosn, August 20, 1884, at station 220G, in 39° 35' N. hit., Tio 2-4' 30" W. Ion. at the depth of

1,043 fathoms.

CETOMIMUS STORERI, Goode and Bean, n. s. (Figure 79.)

The height of the body is a little more than one-fourth of the total length; the length

of the head is contained 3^ in that of the body. Diameter of the eye contained about 18

times in the length of the head, and about 7 times in that of the snout, the eye being inserted

nearer to the dorsal profile than to the jaw, its position in the vertical being twice as far

from the line ofthe upper jaw as from the dorsal line; it is nearly in the line ofthe vertical

erected from the middle of the upper jaw to the right angles of its edge. The lower jaw is

strongly curved, and projects far beyond the upper. The origin of the dorsal fin is a little

in advance of that ofthe anal, which is inserted at a distance from the vent equal to 3 or 4

times the diameter of the eye. The dorsal flu is longer than the anal, the termination of

the latter being under the fifth ray from the end t)f the dorsal. They are about eijual in height,

and the direction ofthe rays when erected is backward and at an acute angle with the axis

of the body. The longest rays are contained about 2.i times in the length of the head.

Pectoral fin is inserted very fiir down, the lower portion of its peduncle almost on the

abdominal line; the fin is lanceolate, and, although mutilated, is believed to have been about

half as long as the head. The lateral line sweeps in a sinuous curve from a point above the

upper angle of the gill opening to a point somewhat in advance of the insertion of the

dorsal, and thence in a straight line to the base of the caudal. A line of mucous pores on

either side ofthe median dorsal line in advance ofthe dorsal fin.

Eadial formula: D. 19; A. IG.

A single specimen (No. 35634, U. S. N, M.), 4| inches in length, was taken by the Fish

Commission steamer Albatross at station 2222, on September 6, 1S84, in 39° 03' I'l" N. hit.,

70O 50' 45" W. Ion., at a depth of 1,535 fathoms.

This species is provisionally described from a careful drawing made by Jlrs. ITilde-

brandt, December 11, 1884, under the criticism of Dr. Beau, the type specimen being inac-

cessible at the time this study is made.
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Tliis species is uaiued in lioiior of the late Dr. David Ilumplireys Storer, in token of

our appreciation of tlie distiuguislied services of tbis pioueer of American ichthyology.

Family MYCTOPHID^E.
Seopelini, Miiller, 1843.—Jordajj &GiLiiKRT, Bull., xvi, U. S. Nat. Mus., 279.

ScopelUlw, OiKARD, Rep. P. R. R. Survey, x, 1858, 328.—Gunther, Cat. Fish. Brit. Mus., v., 1867,328.

MyctujMda; Gill, MS.

Body oblong or moderately elongate, compressed (except in Scopelosai(nts), covered

with scales, which are usually cycloid. Mouth wide, the entire margin of the upper jaw

formed by the long and .slender premaxillaries, closely adherent to which are the slender

maxillaries. Teeth various, mostly villiform, and in bauds in the jaw; also pterygoids,

palatines, and tongue; also on vomer in adults. No barbels. Gill membranes separate,

Iree. Branchiostegals, 8-10. Pseudobranchia', well developed. Gill rakers long and

slender. Lateral line present, the scales prominent and often enlarged. Cheeks and

opercles scaly. Adipose fin present. Dorsal fin short, median, of soft rays. Pectorals

and ventrals present. Anal tin moderate. Caudal forked. Air bladder small. Intestinal

canal short. Sides scaly, with phosphorescent spots.

For convenience of study and comparison, it would seem somewhat desirable that the

forms now usually grouped under the great polymorphous genus Scopclus, should be divided

into minor groups. We have, therefore, proposed the provisional plan formulated in the

accompanying key. Some of the groups are probably of subgeneric value.

Since the completion of our study of this family, two important papers have appeared:

the first by Dr. Fed. Kaffaele, i>ublished in tlie " Mittheilungeu " of the Zoiilogical Station

at Naples in 1889, and secondly, Dr. Liitkeu's masterly and exhaustive paper on the Scope-

lids of the Zoological Museum of the University of Copenhagen, forming part 2 of "Spolia

Atlautica," printed in the Memoirs of the Royal Academy of Sciences and Letters of Den-

mark, sixth series. Vol. vii, part C, Copenhagen, 1892.

The first of these papers announced an important new system of discriminating between
the species of fishes formerly grouped in the genus Seopelus, based upon the arrangement

of the luminous spots, which were classified by the author in eight groups.

At the time when Dr. Raffaele's paper was brought to our attention, our book was being

put in type, so that, beyond reference to it in tlie synonymy, it was impossible to utilize the

work of the author, for it became evident that if his plan were adopted it would necessitate

an entire revision of our plan of classification, and while it seemed to be full of suggestions

we were not yet satisfied as to the extent of the usefulness of the proposed new plan.

The publication of Liitkeu's work has, however, rendered it necessary to completely

revise our opinions upon the relations of the species. A review of the group in the light

of Liitkeu's conclusions convinced us that the arrangement of the luminous spots is of the

greatest value in the classification of these fishes.

MYCTOPHUM, Rafinesque.

Myctophum, RxFiKEsqvE, Indice (Vlttiologia Siciliana, 1810, 56; type, Myctophum pitnclalum, Raf.

—

Bona-
parte, Fauu. Ital., Pesci, fasc. xxvii.

Nyctoplms, Cocco, Giorn. Sicil. 1829, 44 (iucl. M. mctopoclampus) Lett, su Salmon, (iut-l. 1. X. linjinesquei; 2.

N, Metopoclampus ; 3. X. Gemclarii; X, lionapartii)

.

Scopelm, CuviEK, Rfcgne Animal, ed. 2d, 1817, II, 169 (type, .S'. lIumboUlti).—GvfiTn¥.R, Cat. Fish. Brit. Mus.,

V. 404 (-part).

Body oblong, compressed, covered with cycloid scales, those in the lateral line not much
enlarged. Head short, compressed, with limb of preoperculum nearly vertical. Mouth
large, the jaws about equal; premaxillaries long and slender; maxillaries well developed.

Snout more or less blunt and declivous. Teeth in villiform bands on jaws, palatines, ptery-

goids and tongue. Eye large. Gill rakers long and slender. Branchiostegals, 7-16. Air-

bladdei', small. Pyloric cseca, few. Pseudobrauchife, large. Dorsal fin entirely in front



TENTATIVE ARRANGEMENT OF TJIE GENERA OF MYCTOPIIID^E.

I. Body oblong, compressed. Teeth in Jaws in villiforra bands.

A. Peotiirals present.

1. Dorsal and anal fins touching (or nearly so), the same vertical, or overlapping.

a. Lateral line not at all, or but slightly, enlarged, i^rale.s cycloid, smootli.

i. Xo tuminims glnniU on head or tail. ( Lutnhiniut xcalen somclimrs prnifnl mi tnil, <ilioi-c or

hfhiw.)

X. Head short, with limb of preoperculnm nearly vertical ; snout more or less blunt

and declivous. Trecaudal photophores 2.

Dorsal entirely in front of anal, and scarcely, or not at nil. overlapping. Superanal

photopliores in two groups Myctophgm

Dorsal overlapping anal. Superanals in one or two groups Bexthosema.

XX. Head long, limb of preoperculnm oblinne, snout conical and snake-like. Precaudal

photophores 4 or 2+ 1,

Dorsal about equal to or shorter th.an anal, and not overlapping.

No orbital spines LAMr.A,NYCTUS

Orbital spines Ckratoscopeli-s

Dorsal much longer than anal, and overlapping it.

Pectorals placed normally Notoscopelus

Pectorals pi aced very low Catablemella

ii. Luminoiia gland.t on tail, int none on head.

X. Dorsal and anal nearly equal, not touching same vertical.

Head somewhat conical, with limb of preopercnluni slightly oblique.

Saddle-like gland on tail, above and below Lampadena

iii. iMrqc luminous t/hinds on head, iiut none, on tail.

X. .Superanal photophores in two groups.

Precaudal photophores 4.

One large, irregular gland occupying entire front of head yETHOPRiiRA

Four Itiuiinous glands on head, one in front of e.ich eye .and (me on each

infraorbital Collettia

Precaudal photophores none.

A gland in front of each eye below the nostril.

Photophor.-s and cephalic glands all divided into halves by horizontal septa

of black pigment Diaphus

b. Lateral line obsolescent.

i. Xo luminous ylands. riiotophorcs much as in tiipical genus.

X. Head long, with oblique preopercnlar limb.

Dorsal overlapping anal, the latter much the longer. Pectoral inserted high up.

Precaudal photophore 1. Apparently no photophores on head.TARLEToNBEAXiA

c. Lateral line with scales much enlarged ; scales hard, persistent.

i. Luminous glands or scales on top of caudal peduncle; none on liead.

X. Scales cycloid. Anal passing behind soft dorsal.

Body elongate, fusiform; head short, with projecting snout.

Anal much longer than dorsal, but not overlapping. Caudal peduncle slender,

elongate.

One posterolateral photophore over break in superanal series.

Rhinoscopei.vs

Body ovate, compressed; head short, profile declivous; snout not projecting.

Anal somewhat longer than dorsal and overlapping it slightly. Caudal peduncle

short and stout.

No posterolateral photophore. Superanals in unbroken series. .Electrona

xs. Scales ctenoid. Anal terminating below soft dorsal.

Body elevated, somewhat compressed. Caudal peduncle rather rlender.

Anal longer than dorsal, but scarcely overlapping Da.syscopelus

2. Dorsal an<l anal short, similar, far apart.

a. Scales large, very deciduous, covered with minute spines.

i. Xo luminous glands on head or tail.

X. Scales along belly with luminous centers. Photophor.-s far from normal.

Head conical; rictus short.

Dorsal and anal equal, the latter place.l with its cent..r umler .soft dorsal.

Xkoscopklus

b. Scales (if present) very deciduous.

i. Month very large ; maxillary mu<-h dilated at tip ^<oPEI.EX(;Y3

B. Pectorals rudimentary.

1. Dorsal and anal overlapping considerably.

a. Luminous glands on tail, above and helow. Fhotophores minxUe, inrgularlg placed.

i Head Ion.', with oblique preopercnlar limb; snout coni.al; mouth terminal. Iion-

'
. , ...Naxxobraciium

zontal

IL Body elongate, cylindrical. Teeth in lower jaw in several scries SCOPELosaURUS



EXPLANATION OF TP:RMS.

The names propostMl for the several groups of photophores are explained Iiy the diagrams and the

accompanying table of explanations. The names previously proposed by Dr. Raflaele {Miltheiliinyeii aus

der zoologischen Station cii Nmpel, IX, 18Xi1, p. 181, PI. vil) aiid by Dr. Liitkeu (Memoirea di- VAcademie lioi/aJe

des Sciences et des Lettrex de Danemnrl-, Coin-nliague, 6'' serie, Classe des Sciences ^•Il, 1892, p. 234, ligure) are given

in parallel columns.

Only the lateiat (three groups), annl, and caudal photoplwres a)>pear to have any special value in the

separation of closely alliid species.

NOMENCLATURE OP PHOTOPHORES.

GOODE.

AO. Anteorbital.

SI). Suborbital.

M. Mandibular.

<>. Opercular.

P. Pectoral.

AL. Anterolateral.

ML. Mediolateral.

Pli. Posterolateral.

T. Thoracic.

V. Ventral.

A. Anal (or superanal).

C. Caudal.

SO. Supercaudal.

RAFFAELE.

Preorbitali.

Preoperculari.

Branchiali.

Laterali.

Do.

Do.

Ventral i.

Ventrali.

Anali.

I'ost-anali.

Codali.

Mandibulares.

Operculares.

Pectorales.

Supraventrales.

Supra-aual(>8.

Posterolaterales.

Thoracici.

Ventrales.

Anales anteriores.

Anales posteriores.

Caudales.



/Lthroprora

NoTOScopau;
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of anal, overlappiug it little or uot at all. Veutrals, 8-rayed, imclcr or but slightly iu Iroiit

of first dorsal rays; pectorals well developed; soft dorsal slender.

Precaudal pliotopliores 2; superanals in two groups, with one or two posterolaterals

above the interval between them.

I. Mediolateral photophores 3, in obliquely vertical line. Anterolateral 1. Posterolateral 1.

A. Pectoral short. Precaudal photopbores close together.

1. Posterolateral iu front of soft dor.sal. D. 12; A. 19; L. lat. 41-45 M. punctatum
2. Posterolateral under soft dorsal or nearly so.

a. L. lat. 37. Superanals, 7-10+ 4-6. D. i; A. ? M. affine
b. L. lat. 40. Superanals, 8+ 6. D. 12; A. 20 M. oi'alinum

B. Pectoral long, falcate. Precaudal photophores somewhat apart.

1. Posterolateral iu front of soft dorsal.

a. L. lat. 38. Superanals, 6-7+ 7-9. D.12;A.21 M. phengodes
II. Mediolaterals 2, anterolaterals 2.

A. Posterolateral 1, over break in superanal series.

1. Pectoral long, falcate, passing second anterolater.al. Precaudals somewhat apart.

a. Posterolateral in advance of soft dorsal and behind middle of anal.

i. L. lat. 40-12. Superan.als, 7-9+ 4-9. D. 12-14; A. 20-22 M. humboldtii
2. Pectoral moderate, not passing second anterolateral. Precaudals close together.

a. Posterolateral far in advance of soft dorsal, and over middle of anal.

i. L. lat. 41. Superanals, 5-7+ 11-14. 1). 12; A. 19 M. gracile
B. Posterolaterals 2, over break in anal series.

1. Anterolaterals side by side, and continuous with first mediolateral.

a. Anterolaterals far apart; precaudals near together, the last far below end of lateral line.

i. L. lat. 39-40. Superau.ils, 5-6+ 6-7. D. 12-13; A. 17-18 M. henoiti

b. Anterolaterals close together; precaudals well separated; the last near end of hiteral line.

i. L.lat.(?). Superanals, 4-7+ 7-8. D.ll; A.16 M. reiniiardtii

2. Anterolaterals not side by side, the first above and in advaucc of the second, and touching lateral

line.

a. L. lat. 38-42. Superanals, 7^6. D.12;A. 21-22 M. remiger
b. L. lat. (?). Superanals, 5-7+ 6. 1). 12; .\. 19 M. iiygo.viii

MYCTOPHUM PUNCTATUJI, Kafixksque. (Figure 80.)

ilyctophum punetahim, Rapinesqce, lud. d'lttiologia Siciliana. 1810, 5(3, pi. Ii, Fig, 5. {Nyclhoplnim piinrtalum,

Cocco, in synonymy of his N. Rafinesquei.)—Bonaparte, Icon, Faun. Ital., fasc. .xxxvii. Fig.

Scopelus canhtianus, C'uvier and Valexciexne.s. Hist. Nat, I'ois.s, xxii, p, 445.—(iCxTHER, Cat. Fish. Brit.

Mus., V, 409,

—

C.yxestrin[, Fauna d'ltalia. Pcsci, 124.

—

Giglioli, Eleuco, 100.

—

Raffaele, Mitt. Zoiil.

Stat., Naples, ix, 183, pi. vii, Fig, 4,—LOtken, Vid. Med. Naturh. FiJrh., 1891, 207,

Scopelus MiiUeri, GooDE, Fishery Industries, etc, 18Sit, Part 1, Atlas, pi, com.

Height of body 4i in total length ; width equal to length of eye ; length of head 3.^

times. Least depth of tail two-flftlis of height of body. Greate.st depth of bead about

threefourths of its length. Distance between posterior margin of orbit and i)reopercnlar

edge one-third of diameter of eye. Snout very short, with a very inconspicuous keel on

upper edge ; its length scarcely one-third diameter of eye. Gill rakers 7 above and 19 below

angle of first arch, the longest two thirds diameter of eye. Eye very large, its diameter

three-sevenths of length of head. The intermaxillary reaches almost to angle of |)reoper-

culum. Origin of dorsal much Jiearer to tip of snout than to root of caudal ; the fin is very

short, the length of its base equal to half that of head and less than one-sixth of total; its

origin is over eleventh scale of lateral line, and is vertical with origin of ventral, the length

of its longest ray equal to two- thirds length of head. Ventral far from reaching origin of

anal ; its length less than diameter of the eye. Pectoral reaches to middle of ventral, below

twelfth scale of lateral line, its lengtli eciual to tbat of postorbital part of head. Adi]M)se

dorsal present, over antepenultimate ray of anal. Anal origin under twenty-first scale of

lateral line; its base as long as head, and its longest ray equal to length ot jjostorbital i)art

of head. Caudal rather small and deeply forked. Mediolateral photophores three, in

straight, obliquely ascending line; anterolateral pliotophore .single; posterolateral single,

over break in row ot superanals and placed considerably iu advance of soft dorsal.

Precaudal photophores close together. Radial formula: U. II, 12; A. II, 19; L. lat. 41-45.
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Two specimens (No. 23369, U. S. X. M. ; No. 272, Gloucester Donations), 00 and G3 milli-

inetcrs, were taken on the (Irand Bank by the schooner Lizzie. Individual, !tO millimeters

in length, is Xo. l.'JTST, U. S. X. M. ; Xo. 284, of the Gloucester Donations. xVnother (Xo.

2375G, U. S. N. M.; Xo. 58S, Gloucester Donations), 95 millimeters in length, washed aboard

the schooner Conductor on the Grand Bank. A specimen (Xo. 934, Gloucester Donations),

100 millimeters in length, was taken by schooner Marguerite, off Banquero. Still another

specimen (No. 24640, U. S. N. M.; No. 007, Gloucester Donations), 90 millimeters in length,

washed aboard the schooner Gatherer on the Grand Bank. An individual (No. -43781, U. S. N.

M. • No. 283, Gloucester Donations), 87 millimeters in length, with caudal somewhat imperfect,

was obtained January 30, 1879, in about 44° 30' N. lat., 54° 3.")' W. Ion. It washed aboard

in rough weather. One (Xo. 608, Gloucester Donations), 83 millimeters in length, washed

aboard the schooner Plymouth Rock on the Grand Bank during a storm. Another (No.

24648, IT. S. N. M. ; No. 604, Gloucester Donations), also washed aboard the schooner Mary

F. Ckisholm on southern edge of the Grand Bank. A specimen (No. 43783, U. S. N. M. ; Xo.

573, Gh)ucester Donations), three specimens (Xo. 43788, U. S. X. M.; No. 867, Gloucester

Donations), three specimens (Xo. 29982, U. S. X. M.), and specimens (Xo. 43784, IT. S. N
M. ; No. 281, Gloucester Donations) were also obtained by the Gloucester lishernum.

The Fish Hawk secured chree specimens (No. 28999, U. S. N. M.) from station 1044, in

38° 37' N. lat., 73° 12' W. Ion., at a depth of 224 fathoms; and the Albatross captured

several specimens (No. 43786, U. S. N. M.) at the surface at station 2549, in 39° 51' 30" N.

lat., 70° 17' W. Ion., a depth of 571 fathoms, and specimens (Xo. 35696, F. S. X. M.) from

station 2262, in 39^ 54' 45" X. lat., 69^ 29' 45" W. Ion., at a depth of 250 fathoms.

This species is evidently the M. punctatum of Ilaftnesc^uc, as well as of Bonaparte.

We have identified it with a number of specimens labeled '' t<copelus Caninianus,''^ obtained

at Messina and iiresentcd by the Royal Zocilogical Museum at Florence (Xo. 40057, T^. S.

N. M.), and also with the figure and descrii)tion of Bonaparte and Rafinesque. Though

Rafinesque's figure does not fully agree with the description, which is manifestly careless,

it has the posterolateral photophores in front of the dorsal, as in all our specimens.

We are unable to determine exactly what form is that discussed by Liitken (p. 251),

under the name Seopelus Caninianus, Cocco, for it has the posterolateral photophore miich

farther back in relation to the termination of the second dorsal and anal fin than has our

M. puiictntnm, and is in this respect more (;losely allied to Liitken's Scopehis affinis (p. 252).

JIYCTOPHUM AFFINE, fLi'TKEN), fi<)oi>K and Bean.

Scopehis {(ffiiiis, LiiTKEN, Sj)oli.-i Atlautica, ii, 1892; 32, Fig. 10.

A species of Myctophum closely resembling M.punctntum, l)ut having the posterolateral

photophoie farther back, under the soft dorsal and not far in advance of the vertical from

the last I'ay of the anal, over which occurs the break in the series of superanal photophores,

the number of which is 7-10-1-4-6. i;adial formula:—(?): L. lat. 37.

Liitken examined a considerable number of specimens of this species, presumably all

taken at the surface, between 38° 40' X. lat., 63° W, Ion., and 39° 54' S. lat., 41° 30' E. Ion.

MYCTOPHUM OPALINUM, Goode and Bean, n. s. (Figure 81.)

Height of body contained 4;f times in total (without (;audal); head 4|. Least height of

tail is two-fifths of height of body. Snout very short, declivous, with a well-developed
median keel, its length about one-third of diameter of eye. Eye large, about 2| in the head-

Intermaxillary reaches nearly to angle of preoperculum and is broadly expanded at its

extremity and ])artly concealed by the large scales of the cheek. Space between eye and
hinder edge of preoperculum only one-half diameter of eye. Origin of dorsal much nearer

to tip of snout than to root of caudal, midway between snout and adipose fin, over eleventh

scale of lateral line and very slightly behind vertical through origin of ventral. Length of
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dorsal base is two-tliinls that of head. Oiisiu of ventral under tenth scale of. lateral line;

it does not reach to vent. Pectoral short, its lenyth nearly two-thirds that of head. Adipose
dorsal present; its origin over thirtieth scale of lateral line. Anal origin under eighteenth

scale of lateral line; the end of its base under thirtieth scale. Length of ajial base equals

that of head. Caudal is rather small and moderately forked.

Mediolateral photophores three, in straight, obliquely ascending line; anterolateral one;

posterolateral one, under soft dorsal and over and slightly in advance of break in row of

superanals, which is above root of la stray of anal. Number of superanals 8+G.
In most of the specimens of M. opaliitum examined , the G or 8 scales on the top oi' tlie

caudal peduncle, immediately in front of the caudal tin, are luminous.

MYCTOPHUM PHENOODES, (Eitkkn), (iooi.K ;iiid I'.ran.

Scopclits }>hcnc/0(ks, Li'TKEX, Spolia Atlantica, ii, 1892, 253, Fij;. 11.

A species resembling in general appearance our Myctophum punctatum, from which it

is distinguished by having a long, falcate pectoral, tlu^ tij) of which extends almost to the

vertical from the vent, ami is neai-er to the row of mediolateral i>hotophores than to the

anterolateral. This form has, as in .^^. pniiettdiim, the posterolateral considerably in advance

of the soft din-sal, and has the precaudal photophores much farther apart (a character upon
which some stress is laid by Liitkeii, but which seems to us of le ss iuii)ortauce than the

position of the posterolateral photophore). Number of superanals, G-7 + 7-U.

Eadial formula: D. 12; A. 21; L. lat. .'58.

Liitken had it from the Atlantic, south of the eipiator, presumably irom surface.

MYCTOl'HUM IIUMBOLDTII (Iv'lsso). (Figure S2.)

Gantcroprlecus Jlitmholdii, Risso, Icth. Nii-i'. S5S, jil. 10, fig. 38.

Scopchis lliimholdti, Ris.-iO, Mem. Accad. Sc. Torino, xxv. 1820, 206, \<\. ID, fig, 2.

—

(liiNTiiEii, Cat. Fish. Brit.

Mus., V. 407.—GiGLlOLi, Eleni-o, 100,

Height of body is oinvflftli of total length (without caudal), length of head two-sevenths.

Least depth of tail two-flfths of height of body; depth of head If in its length. Diameter

of eye a little less than one third of length of head; distance between posterior margin of

orbit and preopercular edge one-half diameter of eye. Snout short, obtu.se, its upper pro-

file descending in strong curves Maxillary reaches nearly to angle of preoperculum, and

slightly dilated behind. Origin of dorsal somewhat nearer to end of snout than to root of

caudal, above root of inner ventral rays; its last ray before vertical from origin of anal.

Pectoral extends to posterior third of ventral. Scales smooth, stiff. Mediolateral photo-

phores, 2; anterolaterals, 2; posterolateral, 1, (over break in anal series) which, as in M.

punctatum, is considerably in advance of the vertical connecting the root of the soft dorsal

with those of the last rays of the ainrl. Caudal photophores somewhat apart as in 31. phen-

f/odi's. Superanals 7-9+ 4-9. Radial formula: D. 12-14; A. 20-22; L. lat. 40-42.

This species was first described from the Mediterranean about Nice, but appears to b(!

rare. The British Museum had specimens from the eastern Atlantic. The Albatross

obtained a specimen (No. 43772, U. S. N. M.) upon the surface, at 7 p. m., from station 2727,

in 30O 3.>' N. lat., 74° 03' 30" W. Ion., and also a very fine specimen (No. 43773, U. S. N. M.)

from station 2724, in3(ia47' N. lat., 73^ 25' W. Ion., at a depth of 1,641 fathoms.

Liitken had a numl)er of specimens of M. HumhohUii (op. eit., p. 254, fig. 2) from the

following localities : N." lat. 34° 20', W. Ion., 183 30'; N. hit. 12° 12', W. Ion. 28° 48'; S. lat.

70 C', W. hm. 11=30'; S. lat 33'= 30', W. Ion. 11 =; S. lat 37^ 40', E. Ion. 78° 34'; S. lat. 37=,

E. Ion. 50 ; S. lat. 39° 54', E. Ion. 41 = 30'; S. lat. 29^ 30', E. Ion. 12°; S. lat. 2.5O40', E. Ion.

230 ; S. lat. 120, E. Ion. 103^ 50' ; S. lat. 11 ^ 15', E. Ion. 103° 50' ; N. lat. 10° 40,' E. Ion. 110^.

Liitken unites M. hoops with M. Hiimhohltii. but since the latter has been as yet fouml

only in the iKU-theastern I'acific, we prefer to hold them apart until specimens from the two

oce^ms have been studied side by side. The scales in lateral line are said to number 37-9.
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MYCTOPHITM GRACILE, (LCitken), Goode and Bean.

Scopelus gracilis, Lijtken, Spoli.a Atlautica. ii, 1892,255, fig. 13.

A species closely allied to M. Humboldfi. hiiviiip; medinlateral photopliores two, antero-

lateral two, posterolateral one, over the break iu tbe anal series, which is much in front of

the soft dorsal and over the middle of the anal tin, the number of anal photophores being

5-7+ 11-14. The pe(;toral is moderate, not passing the second anterolateral photophore.

The caudal photophores arc close together as in M.j)unctatum.
'

Kadial fornnila: D. 12; A. 19; L. lat. 41.

Liitken had several specimens, presumably from the surface, taken in the- following

localities: M. lat. 22°, W. Ion. 34O.30'; N. lat. 22° 12', W. Ion. 48°; S. lat. .35° 36', E. Ion.

27° 40'; between S. lat. 32° 40', E. Ion. 55° 20', and S. lat. 11° 50', E. Ion. 8° 10'.
.

MYCTOPHUM BENOITI, (Cocco), Goode and Bean. (Figure 83.)

Scopelus Benoistti, Cocco, Lett. s. Salmon, 12, pi. ii, fig. 4.

Scopelus Benuiti, Bonaparte, Icon. Faun. Ital., Pesc, c. fig.

Canestrini, Faun, d'ltalia, Pesci, Fasc. xxxvii.—Gunther, Cat. Fish. Brit. Mus., V. 406.—Giglioli,

Elenco, 100.—Raffaei.e, Mitt. ZooL Stat., Naples, IX, 181, pi. vii, fig. 2.—LCtken, Spolia Atlantica,

1892, II, 256, fig. 14.

The height of the body is contained 4 times in the total length (without caudal); the

head .3^. The snont is obtuse, conical, the upper and lower protiles nearly equally curved.

The eye is large, its diameter a little less than half the length of the head. The dorsal is

postmedian, nearly midway between the snout and the root of the caudal, and behind the

base of the ventral. The pectoral extends nearly to the end of the ventral. The photo-

phores are arranged as follows: Mediolaterals, 2; anterolaterals, 2; posterolaterals, 2, over

the break in the superanal series, which is not far in advance of the vertical connecting

the base of the last anal rays with that of the soft dorsal. The two anterolaterals far apart,

the caudals near together, the last far below the end of the lateral line. Number of super-

anals, .'>-(>+ (5-7.

Radial formula: D. 12-13; A. 17-18; L. lat. 39-40.

(liinther gives Norway and Greenland as the range of this species, but cites no au-

thority for this, and appears to have examined oidy Mediterranean material. The species

has been observed at Nice and Messina, whence the National Museum has specimens (Cat.

No. 40063) received from the Itoyal Museum of Florence. Liitken had a specimen, 40 milli-

meters long, from N. hit. 34° 40', W. Ion. 24° 20'. His type, as well as the Messina speci-

men examined by us, has a luminous plate on the top of the caudal peduncle.

MYCTOPHUM REINHARDTII (LOtken).

Scopelus Beitthartltii, LiItken, Spdlia Atlantiea, ii, 1892, 257, fig. 16.

A species of Myctophum resembling 3f. BenoiU in general appearance, but having the

anterolateral photophores much closer together than in that species, the foremost being, as in

il/. Benoiti, almost directly above the root of the ventral fin. The pi-ecaudals are well sep-

arated, the posterior one considerably above the anterior, and touching the extremity of

the lateral line. Pectoral long, falcate, extending quite to the lower mediolateral jihoto-

phore, and almost to the vertical from the vent. The number of the superanals is 4-7 -f 7-8.

I iadial formula: D. 11 ; A. J 6.

The two examples studied by Liitken were obtained ft-om N. lat. 34° 22', W. Ion. 18°

10', and N. lat. 5° 31', W. Ion. 2.$o
l.^-.'. One of these had a luminous plate on the top of

the caudal peduncle, the other a similar plate below.

MYCTOPHUM REMIGER, Goode and Bean, n. s. (Figure 84.)

Depth of body is one-fourth of total length. Length of head 3| times in total length.

Least height of tail about two-thirds of its greatest height. Snout very short, the upper

and lower profile of the head being similar; its length a little less than one-half diameter
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of eye. Eye large, nearly two fifths length of the head. Intermaxillary' reaches as far
back as maxillary, nearly to angle of the preoperculum. Maxillary expanded posteriorly
and concealed under large scales of cheek. Space between eye and hinder edge of pre-
operculum one-third diameter of the eye. Origin of dorsal nearer tip of snout than root of
caudal, being over eleventh scale of lateral line, aud nearly over origin of ventral. Base of
dorsal two-thirds as long as head, aud length of longest ray equals length of head without
snout. Ventral does not quite reach vent. Pectoral as long as head, and reaches to above
anal origin. Anal origin nearly under end of dorsal base. The lengtli of anal base is a
little greater than that of head. Caudal rather small aiul forked.

Posterolaterals, 2, over break in superaual series and far apart, the anterior one, nearly
over middle of anal fin, the posterior one about one scale in advance of the vertical from
the root of the soft dorsal. Anterolaterals widely separated, the first obliquely in advance
of and above the second, and touching or upon the lateral hue; the second far behind the
root of the ventral and over the interval between the first and second postventral photo-

phores. Superanals 7+ 0. Radial formula: I). IL'; A. 21-L*li; L. Jat. .3S-42.

This species is closely related to, if not identical with, M. Hi/yomii of Liitkeu. If they
prove to be identical, Liitken's name has priority.

This species is described from eight specimens (No. JtSTO^, U. S. N. M.) obtained nt the

surface by the steamer Alhatrofis at station 257:!, in 4(to 34' IS" N. lat., (U'^ 09 W. Ion.

They were attracted by the electric light. The largest example is 75, and the smallest 50

millimeters in length. Six specimens (So. 3819:*., IT. S. K M.) were also taken by the AJha-

tross at the surface at 7 p. m. at station 2727, in 3CP ;>5' N. lat., 74° 03' .30" W. Ion.; speci-

mens (No. 33482, TJ. S. N. M.) from station 2073, in 41° 54' 15" N. lat., 05© 39' W. h)n., taken

at the surface; No. 38171, U. S. N. M., from station 2724, in 30^ 47' N. lat., 73° 25' W. Ion.,

at a depth of 1,041 fathoms; No. 43703, F. S. N. M., from station 2742, in 37° 40' 30" N.

lat., 73° .50' 30" W. Ion., in 8(15 fathoms; No. 43974, U. S. N. M., from station 2731, in
30O 45' N. lat., 74° 28' 30" W. Ion. (probably at surface); and No. 43795, U. S. N. M., from

station 2719, in 38© 29' N. lat., 71° 58" W. Ion., at a depth of 1,5.30 fathoms.

The Fish Han-l- also obtained three examples (No. 28942, \J. S. N. lAI.) from station

1034, in 39-^ 50' N. lat., 09° 2(i' W. Ion., at a depth of 140 fathoms.

MYCTOPHUM HYGOMII, (Litkkn), Goode and Bean.

Scopelns Uygomii, Lutkex, Spolia Atlautica, ii, 1892, 257, fig. 1.5.

A species closely related to M. rcmigcr, Goode and Bean, if not identical with it, the

arrangement of the photophores being very nearly the same, except that the anterolaterals

are somewhat more widely separated vertically, the anterior and upper one being above the

origin of the ventral, the posterior aud lower one above the second jiost-ventral photophore.

The pectoral, though long and falcate, does not extend so far back, not closely apjaoaching

either the most advanced of the mediolaterals or the vertical from the vent. The i)Ostero-

laterals are much closer together than in M. rcmigcr, and the prccaudals farther apart, the

posterior one being relatively higher and placed nearly upon the extremity of the lateral

line, instead of being quite below it, as in M. rcmigcr. Number of superanals 7+0 or .5-0+ 0.

Padial formula: I). 12; A. 19; P. 14; V. 8.

Liitkeu had specimens from the following localities: N. lat. 38°, W. Ion. 22° 20'; S. lat.

350 12', E. Ion. 20O; S. lat. 39° .54', E. Ion. 41° .".O'; between S. lat. 23^ 30', E. Ion. Sjo, and

S. lat. 240 30', E. Ion. 75° 50'.

BENTHOSEMA, Goode and Bean.

This form dilfers from the typical Myctophum by the fact that the dorsal is considerably

shorter than ths anal, but overlaps it, reaching to the vertical from the middle. It has the

body elongate, the caudal peduncle somewhat stout, the eyes large, the snout very short,

with declivous upper profile; maxillaries considerably dilated behind; scales of the lateral
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line considerably enlarged. Mediolaterals, 2, in snbliorizontal line, continuous with the two

anterolaterals. (/J^/''"c, the o(!ean depth; ?>;//.«, a constellation of stars.)

To tills genus apparently belong, in addition to the type species, B. ilUlleri { = B. gla-

ciaits,Eeinhardt, as identified by Liitken),the two species described by Liitken now under

the names Scopelufi arcticns and Scopchis CoUetti. The species described by us under the

name Bcnthosema (iuntherl is now referred to our modified genus Lampanyctus.

BENTHOSEMA MLiLLERI, (Gjielin), Goode and Bean. (Figure 85.)

Stdmo MiiUeri, Gmelin's Linnaeus, Systema Naturae, i, 1788, 1378.

Scopelus Miillcri, Collett, Norgcs Fiske, Tillaegsh. til Forli. Vid. Selsli., Christiauia, 1874, 152.—Norske

Norilbavs Expedition. 1876-1878, Fiske, 1880, 158.—Goode and Bean, Bull. Mus. Conip. Zool. x.

Scopelusglaoidlls, Keiniiaudt, Ovcrsigt Kgl. D. Vid. Sclsk. Nat. Math. Afh. tJopeuliagen, h., vi, ex, 1837.—

Dausk. Videusk. Selsk., 1838, Vll, 115, 126.—Nilsson. Skaud. Faun., Fisk., 483.—KuiJYER, Naturhist,

Tidsk., II, 1847, 230.—Gaimard, Voy. Skaud., Poiss. Atl., pi. xvi, tig. 2.—Gunthek, Cat. Fish. Brit.

Mus., V. 407; Challenger Report, xxii, 96.—Liitken, Vid. Med. Nat., Foren., 1891, 204; Spolia Atlantica

II, 1892, 251, fig. 8.

Mycfophum glarinh, Johdan and Gilbert, Bull, xvi, U. S. N. M., 283.

Height of body about equal to length of head, and is contained 4 times in total length

;

the depth of head about equal to its length. Eye large, its diameter more than one-third

length of head. Snout very short, obtuse, witli upper profile descending in a very strong

curve. Cleft of mouth obli(iue; maxillary reaching to angle of preoperculum and terminat-

ing in triangular dilation. Origin of dorsal a little nearer the tip of snout than root of

caudal, and inserted well behind root of ventral. Pectoral veiy small, its length equal to

diameter of eye. Ventral does not reach to the vent. Scales smooth, those of lateral line

larger. A luminous spot on the angle of the preoperculum. Mediolaterals, 2, in subhori-

zontal line continuously with the two anterolaterals
;
xiosterolateial, one, over break in series

of anals. Superanals 6-7 -f 8-9. Eadial formula: D. 12-14; A. lG-18; V. S, L. lat. 30-40.

This species, until recently known only from the coast of Greenland and the northern

shores of Norway, has been frequently taken since 1881 by the IT. S. Fish (Commission off

the southern shores of New England, and also by the Blake at numerous stations mentioned

below. Collett believes it to have been obtaiiu^d by the Norwegian North Atlantic Expedi-

tion in a dredge which was worked at a depth of 1,110 fathoms. The depth of the west

Atlantic was from 300 to 600 fathoms, and it was found as far south as the coast of South

Carolina. The specimens are usually in a veiy soft and battered condition, indicating that

they have been obtained at a considerable deiith; and (Jollett found in the stomach of one of

those examined by him an ostracod (Cottca;cia&»reaM.9), which has never been found nearer

the surface than at a depth of 300 fathoms. Giinther and Collett believe it to be truly

bathybial, and the testimony of the Fish Commission explorers tends in the same direction

with regard to these as to the majjority of the other species of the family.

Specimens of this species were obtained by the Blalic from the following localities:

One specimen from station ccciii, in 41° 34' 30" N. lat., 65° 54' 30" W. Ion., at a depth of

306 fathoms; three specimens from station cccxxxiv, in 38° 20' 30" N. lat., 73° 26' 40"W.
Ion., at a depth of .30.5 fathoms; one specimen from station occix, in 40° H' 40" N. lat,,

68° 22' W. Ion., at a depth of 304 fathoms; three specimens from station cccxxix, in 34°

39' 40" N. lat., 75° 14' 40" W. Ion., at a depth of 603 fethoms, and two specimens in bad
condition tiom station cccxxxii, in 35° A5' 30" N. lat., 74° 48' W. Ion., in 263 fathoms.

Specimens W(>re received from the Flxh Hawk as follows: Three specimens (No. 288.51,

U. 8. N. M.) from station 952, in 39° 55' N. lat., 70° 28' W. Ion., at a depth of 396 fathoms;

two specimens (No. 28950, IT. S. N. M.) from station 1029, in 39'^ 57' N. lat., 69° 16' W. Ion.,

at a depth of 458 ftithoms, and three specimens (No. 28839, IT. S. N. M.) from station 953,

in 390 52' 30" N. hit., 70° 17' 30" W. Ion., at a depth of 724 fathoms. Also by the Albatross

at the following stations: Ten specimens (No. 32673, IT. S. N. M.) from station 2002, in 37°

20' 42" N. lat., 74° 17' 36" W. Ion., at a depth of 641 fathoms; four specimens (No. 35643, U.
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S. K M.) from station 2187, in 39° 49' 30" N. lat., 71° 10' W. Ion., at a depth of 120 fatlionis;

eight specimens (No. 32U65, U. S. N. M.) tiom station 2001, in 37° 46' 30" N. lat., 71^ 00'

W. Ion., at a depth of 519 fathoms; five specimens (No. 33173, IT. S. N. M.) from station

20S3, in 10° 26' 10" N. lat., 07° 05' 15" \V. Ion., at a depth of 959 fathoms; three specimens
fi-om station 2110, in 35^ 12' 10" N. lat., 71^ 57' 15" W. Ion., at a depth of 516 fathoms; one
specimen from station 2128, iu 42'^ 48' N. lat., 50° 55' 30" VV. Ion., at a depth of 820 fathoms;
one specimen from station 2470, in 44° 47' N. lat., 56° 33' 45" W. Ion., at a depth of 224
fathoms; one specimen (No. 32066, U. S. N. M.) from station 2003, in 37° 16' 30" N. lat., 74°
20' 36" W. Ion., at a depth of 041 fathoms: two specimens from station 2561, in 39^ 38' N.
lat., 71° 42' W. Ion., at a depth of 500 tathoms, and two specimens from station 2532, in 40°
34' 30" N. lat., 66° 48' W. Ion., at a depth of 705 fathoms; from station 2023, in 37° 48'

N. lat., 74° 01' 30" W. Ion., at a depth of 377 fathoms; from station 2045, in 40o 04' 20" N.

lat., 68° 43' 50" W. Ion., at a depth of 373 fathoms; No. 35()13, U. S. N. M., from station

2201, in 39° 39' 45" N. lat., 71° 35' 15" W. l<m., at a depth of 538 fiithoms; from station

2.587, in 39° 02' N. lat., 72° 38' W, Ion., at a depth of 404 fathoms; No. 33313, U. S. N. M.,

fi'om station 2039, in 38° 19' 26" N. lat., 68^ 20' 20" W. lou., at a depth of 2,309 fathoms;

No. 33470, IT. S. N. M., from station 2076, in 41° 13' N. lat., 66° 00' 50" W. Ion., at a depth

of 900 fathoms; No. 33503, IT. S. N. M., from station 2094, in 39° 44' 30' N. lat., 11° 04' W.
Ion., at a depth of 1,022 fathoms; No. 35454, IT. S. N. M., from station 2188, iu 39° 54' 30"

N. lat., 71° 08' W. Ion., at a depth of 235 fathoms; No. 33299, U. S. N. M., from .station

2050, in 390 42' 50" N. lat., OO-^ 21' 20" W. Ion., at a depth of 1,050 fathoms; No. 33394, U
S. N. M., from station 2075, iu 41° 40' 30" N. lat., 66° 35' W. lou., at a depth of 855 fathoms;

No. 33284, IT. S. N, M., from station 2034, in 39° 27' 10" N. lat., 69^ 56' 20" W. Ion., in

1,346 fathoms; fi-om station 2427, in 42^ 46' N. lat., 51° 00' W. lou., iu 523 fathoms; fi'om

station 2546, in 39° 53' 30" N. lat., 70° 17' 30" W. Ion., in 538 fathoms, and No. 33547, U. S.

N. M., from station 2101, in 39^ 18' 30" N. lat., (W^ 24' W. lou., in l,(i86 fiithoms.

Still other specimens were obtained by tlie 7^/.s7( Hxirk from the following localities : No.

28884, IT. S. N. M., fi-om station 994, in 39^ 40' N. lat., 71° 30' W. Ion., at a depth of .•!(i8

fathoms; No. 28774, IT. S. N. M., from station 936, iu 3!)o Ki' 30" N. lat., 69° 47' W. lou
,

at a depth of 705 fathoms; No. 28935, IT. S. N. M., from station 1031, in 39° 57' N. lat, (iOo

19' W. Ion., at a depth of 538 ftithoms; No. 31757, U. S. N. M., from .station 1125, iu 40° 03'

N. lat., 680 56' W. Ion., at a depth of 291 fiithoms; No. 28877, IT. S. N. M., from stiition 995,

in 390 40' 30" N. lat., 71° 31' W. Ion., at a depth of 358 fathoms; No. 31583, U. ,S. N. M.,

from station 1096, iu39o 53' N. lat., G9° 47' W. Ion., at a depth of 317 fathoms; Nos. 26139,

26091, and 26131, IT. S. N. M., from station 880, in 39° 48' 30" N. lat., 70^ 54' W. Ion., at

a depth of 252.i fathoms; No. 28945, U. S. N. M., from stiition 1030, in 39^ 58' 30" N. hit.,

69° 15' W. lou", at a depth of 337 fathoms; No. 28775, U. S. N. M., from station 937, iu 39^

49' 25" N. lat, 6O0 49' W. Ion., at a depth of 506 fathoms; No. 20090, U. S. N. M., frcmi sta-

tiou 881, iu 390 46' 30" N. hit., 70° 54' W. Ion., iit a depth of 325 fathoms; No. 26169, U. S. N.

M., from stations 891, iu 39° 40' N. lat., 71° 10' W. lou., at a depth of 480 (?) fathoms, and

893, in 390 52' 20" N. lat., 70° 58' W. Ion., at a depth of 372 ttithoms; No. 31585, U. S. N.

M., from station 1095, iu 39° 55' N. lat., 09° 47' W. lou., at a depth of 321 fathoms ; from sta-

tion 1157, iu 40° 14' N. lat., 70^ 29' 15" W. Ion., at a depth of 02 fathoms ; No. 31779, U. S. N.

M., from station 1141, iu 39° 32' N. lat., 71° 57' W. lou., at a depth of 389 fathoms; No.

28783, U. S. N. M., from station 938, iu 39° 51' N. lat., 69° 49' 15" W. lou., at a depth of

317 fatlK.nis, and No. 31764, U. S. N. M., from station 1140, in 39^ 34' N. hit., 71° 56' W.

Ion., at a depth of 373 fathoms. And by the Albcdross, from station 2554, iu 39° 48' 30"

N. lat., 70° 40' 30" W. Ion., at a depth of 445 fathoms; from station 2569, in 39o 26' N. lat.,

68° 03' 30" W. Ion., at a depth of 1,782 fiithoms; at the surfiice at station 2528, iu 41° 47'

N. lat., 050 37' 30" W. Ion., and at the surface iu about 39^ N. lat., 72^ W. lou.

Liitkeu is disposed to believe thiitthetwo Mediterranean species, Scopelus JTeidcri and

Scopelus Veranyi are very closely allied to this species.
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BENTHOSEMA ARCTICUM, (Lutken), Goooe and Bean.

ScoiieluB ariiciia, LDtken, Spolia Atlantica, ii, 1892, 249, Fig. 6.

A species apparently more closely related to B. MiiUeri than to any other form, bnt

having no posterolateral photophore and no break in the scries of superauals, the number

of which is fifteen or sixteen. It has two mediolaterals in subhorizontal line, continuous

with the two anterolaterals. It is a much shorter-bodied form than J>. {ilncialis, and has a

niucii sliortor and higher tirst (hirsal. Liitken's figure shows onlyone opercular photophore,

instead of two, which are customary. Kadial formula: 13. 9; A. 17; P. 14; V. 8.

Liitken's types were four specimens obtained from Greenland and one from Davis's

Strait. Two of them have a large supracaudal luminous plate, and three others small

infracaudal luminous plates.

BENTHOSEMA COLLETTI, (Lutken), Gooue and Bean.

Scopehts Colleiti, L'jttken, Spolia Atlantica, ii, 1892, 249, Fig. 7.

A species having the photojihores arranged somewhat as in B. arcticnm, but vrith the

two mediolaterals in a subvertical line continuous with the last of the ventral photophores,

instead of approximately with the anterolaterals. There is no posterolateral photophore.

The superanals are in a continuous row, 10-17 in number. Head somewhat blunt; pectoral

short, as in JS. arcticnm, reaching about to the vertical from the origin of the first dorsal.

Kadial formula: D.lo; A. 21; L, lat. 38.

This species is described fi'om a single specimen in the Museum at Christiania, obtained

from the Pacific, GUO miles west of Cape Horn.

LAMPANYCTUS, Bonaparte.

LampnnijctuB, BoNAPATtTE, Faim. Ital., fasc. xxvil.—Gunther, Cat. Fish. Brit. Mus., v, 414 (as subgenr.s).

Myctophid fislies, with long head, conical snout, limb of preoperculum obliciue; dorsal

about e(iual to or shorter than anal, and not overlapping. Lateral line not much enlarged.

Scales cycloid, smooth. No orbital spines. Scales smooth, those in the lateral line scarcely

larger than the others. Maxillary scarcely dilated behind. Precaudal photophores 1 or 2+1.

KEY TO THE SPECIES OF LAMPANYCTUS.

I. Pectorals long; precaudals in two groups (2+1, 3+1, or 2+2), the, last on or near end of lateral line.

A. Mediolaterals 2; posterolaterals 2, nearly under soft dorsal.

1. D. 12-13 ; A. 14-15 ; L. lat. 38-9 ; superanals 6-8+8-12 i,. crocodilus.

2. D. 13; A. 15; L. lat. 32-3; superanals 7+6 l. alatus.

B. Mediolaterals 3 ;
posterolaterals 2, in advance of soft dorsal

;
precaudals 3+1.

1. D. 12-13; A. 14-13; L. lat. 36; superanals 5+5.
a. Anterolaterals 2 ;

pectoral extending beyond mediolaterals and to middle of anal

L. GUNTHERI.
2. D. 12-13; A. 13; L. lat. (?); superanals 7+5.

a. Anterolaterals none
;
pectoral not reaching mediolaterals or origin of anal L. waemingii.

II. I'ectorals long; precaudals 4, iu continuous, nearly horizontal, row, not approaching end of lateral line.

A. Mediolaterals 2; posterolaterals 2, nearly under soft dorsal.

1. D. 12; A. 16; L. lat. 38; superauals 7+8.
a. Anterolaterals 3, horizontal, nearly in line with lowest raediolateral L. gemmifer.

III. Pectorals short; j)recaudals 4, in low, nearly horizontal line, not approaching end of lateral line.

A. Mediolaterals 3.

1. Posterolaterals 2, in advance of soft dorsal.

a. D. 14 ; A. 12 ; L. lat. 35 ; superanals 4-5+5-6 l. ge.mellabii.

b. D. 12-13; A. 19; L. lat. 33; superanals 6+5 L. c<eruleus.

2. Posterolateral 1, placed under soft dorsal.

a. D. 13- A. 12-13; L. lat. 36: superauals 5-7+5 l. lacerta.
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LAMPANYCTUS CROCODILUS (Risso), Goode and Bean. (Fig. 86.)

Gasteropeleciis crocodilws, Els.so, Ichthyologie de Nice, 1810, 357.

Scopelus crocodihis, Risso, Mem. Accad. Sc. Turiu., xxv, 1820, 265, PI. x, Fig. 1; Hist. Nat. Kuropc lM(«ridi-

anale, 1826, lu, 466.—Raffaele, Mitt. Zoiil. Stat. Naples, ix, 184, PI. vii, Fig. 10.

Height of body one-fifth of total h-ngth; length of head two-sevenths. Least depth
of tail slightly greater than half the height of body, llead three-liftlis as high as long.

Eye moderate, contained 5 times in length of liead. Posterior margin of preopercidum
obliquely descending backwards as in L. (lemeUaru, but in an even sharper angle, to allow

for the expansion of the enormous reptile-like mouth. The mouth is slightly oblique,

curved; the maxillary reaches nearly to the angle of the preoperculuin, and is but shghtly
dilated behind. Origin of the dorsal tin in advance of a point midway between the ex-

tremity of the snout and the root of the caudal by a distance equal to space from lobe of

snout to posterior margin of orbit and placed farther back than usual in relation to the

ventrals, its origin being above the axil of the latter. Caudal large, furcate. Pectoral

lanceolate, long, and strong, its tip extending to the vertical from the middle of the

dorsal. Scales smooth, those of the lateral line very slightly enlarged.

Mediolateral phottiphores, 2; posterolaterals, 3, one above the other, or nearly so.

Precaudal photophores in two groups, 2+1 or 3+1, the last at the end of the lateral

line. Number of superanals 0+8. Eadial formula: D. 12-1.3; A. 14; L. lat. 38-30.

This, one of the rarest of scopelids, has been obtained only from the Mediterranean, in

the vicinity of Nice. Giglioli obtained it at Messina in September, 187S. The National

Museum has one (No. 4001U) from Nice, obtained from the Florence Museum.

LA5IPANYCTUS ALATUS, Goode and Bean, n. s. (Figure 92.)

Height of the body 5 times in total length (without caudal) ; length of head 3i times.

Least depth of tail about one lialf greatest height of body. Eye large, its diameter equal

to one-third of length of head. Snout short; upi)er and lower profile deeply curved, and

with a median crest; its length less than one-half diameter of eye. ^Mouth large; length of

upper jaw equal to greatest depth of body. Origin of dorsal nearer to tip of snout than to

root of caudal. Pectoral fin very long, reaching to at least middle of anal base. Ventral

short, not reaching to origin of anal. Anal origin under end of dorsal. Caudal moderate

and deeply forked. A small phosphorescent body on the upper and lower edges of the taU

at the root of the caudal; length of lower patch a little greater than diameter of eye.

Mediolateral photophores, 2; posterolateral, 2, the latter one above the other or nearly

80. Precaudals in two groups, 2+ 1 or 3+1, the last at the end of the lateral line. Postero-

laterals nearly under soft dorsal. Number of superanals. 7+ 6.

Eadial formula: D. 13; A. 17-18; L. lat. 32-33.

This species is described from three specimens (No. 43709, TJ S. N. M.), the largest o.'i

millimeters in length, with an imperfect tail, taken by the Albatross from station 2303, in

280 43' N. lat, 87° 14' 30" W. Ion., 525 fathoms.

LAMPANYCTUS GUNTHERI, Goode and Be.«j, ii. s. (Figure 90.)

Height of body contained 5i times in total without caudal. Body much compressed.

Length of head is contained 3| times in total. Least depth of tail one-half greatest depth

of body. Eye nearly 4 times in length of head. Snout short, about one-half diameter of

eye. Mouth oblique, very large, the maxilla extending nearly to angle of preoperculum.

Maxilla very little dilated posteriorly. Length of upper jaw about two-thirds that of lu-ad.

Dorsal origin a little nearer to tip of snout than to root of ventral, immediately over origin

of ventral and eleventh or twelfth scale of lateral line. Anal origin under the sixteenth

scale of lateral line, its base short, about two-thirds length of head. Adipose fin present,

small, entirely behind the base of the anal. Nine rows of scales between its posterior
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margin iiiid the root of the caudal. Pectorals very long, reaching to above middle of anal.

Ventral readies almost to anal origin. Caudal moderate, well forked. Mediolaterals, 3;

|)osterolaterals, 2. Trecandals, 3-4, the last at the end of the lateral line. Posterolaterals

in advance of the first dt>rsal, forming a gently curved series continuous with anterior half

of broken suporanal series.

Radial formula: U. 13; A. 13. Scales, 36.

A single specimen (Xo. 43777, U. S. N. M.), 52 millimeters in length, was obtained by

the Gloucester fleet, it being No. 111!) of the Gloucester series.

The species is dedicated to the author of the Catalogue of the Fishes of the British

}fiiKeiim and the Fishes of the Challeiujer, monumental works, which are the foundations of

ichthyological work in the last half of the nineteenth century.

LAMPANYCTUS WAKMINGII, (Lutkkn), Goode aud Bean.

ScopelM {XotoacopetKs) WarmiHgii, Lutkkn, Spolia Atlautica, ii, 1892, 259, fig. 19.

A species closely alliedtoLampanyctws Gttw<7ieH, having long pectorals, and precaudals

3+1, the last at end of lateral line. Snperanals, 7+ 5. Radial formnla: D. 12; A. 13.

This species is distinguished from L. Giintheri by having one more precaudal photo-

phores in the first group aud by having a shorter pectoral, which does not reach to the

origin of the anal, whiles in L. Giintheri it extends far behind the eud of the pectoral and

nearly to the middle of the base of the anal. The posterolaterals, one or two in luimber,

are continuous in the gently curved series of the anterior half of the broken superaual series.

LAMPANYCTUS GEMMIFER, Goode and Bean, n. s. (Figure 88).

Height of body is contained 5J times in total length ; length of head 3| times. Least

depth of tail two-thirds height of body. Eye large, nearly one-fourth length of head. Dis-

tance between posterior margin of orbit and preopercular edge eipmls diameter of eye.

Snoutobtuse, very short, its length less than half diameter ol eye. Maxillary scarcely dilated

behind. Origin of dorsal midway between tip of snout and dorsal mirror. Base of dorsal

ecjual to length of jjostorbital part of head, and about ec^ual to longest dorsal ray. Ventral

origin slightly in advance of dorsal origin. Pectoral reaches slightly beyond origin of anal.

Scales smooth, those of the lateral line scarcely laiger than others. Mediolateral photo-

phores, 2; posterolaterals, 2, the latter one above the other, or nearly so. Precaudals, 4-5

in nearly horizontal though curved row, the last far below the end of the lateral line.

Anterolaterals, 3, in nearly continuous line with lowest prepectoral and mediolaterals. Num-
ber of snperanals 7-8. The pearly mirror upou the upper edge of the caudal peduncle as

long as the eye, and much longer than the one extending from the end of the anal to the

root of the caudal; slender and narrow, two-thirds as long as the head.

Eadial fornuila: D. II, 12; A. II, 10, V. 8, P. 15, IG. Scales 5, 38, 5.

Gill rakers, 6 above aud 12 below angle of first arch; longest two-thirds as long as eye.

A single individual (No. 35604, U. S. N. M.), the type of the species, 7i inches in length,

was taken by the Albatross at station 2201, in 300 39' 45" N. lat., 71° 35' 15" W. Ion., at a

depth of 538 fathoms. Bcopelus Bonapartii of Cocco and Bonaparte is nearly allied.

LAMPANYCTUS GEMELLARII, (Cocco), Goode aud Bean. (Figure 87.)

Xiictophiia Gemellaril, Cncco, Alcnni Salmon, 1840, 26, pi. Ill, fig. 9 (Nittofo di Gemellaro).

Mijctophitm CemeUurii, Bonaparte, Faun. Ital. Pesc. fasc. 37, xxxvii, pi.

Scopehis Gemellarii, CuviEU aud Valenciennes, Hist. Nat. Poiss., xxii, 445.—GOnther, Cat. Fish. Brit. Mus.,

V, 415.—GiGLiou, Elenco, 101.—Raffaei.e, Mitt. Zool. Stat. Naples, 183, pi. vii, fig. 8.

Scopelus uraeoclampiis, Faccioi.a, Naturalista Siciliano.

Height of body one-fourth of total length; length of head contained 3i times in total

length. Least depth of tail one half the height of body. Height of head eqi\a\ to distance

from anterior margin of pupil to eud of opercular Hap. Eye moderate, its diameter 3§ in
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length of head. Snout moderate, with obtuse tip. Cleft of mouth slightly oblique, curved
downward below eye. Origin of dorsal slightly in advance of origin of ventral ; equidistant

from origin of adipose dorsal and anterior margin of orbit. Pectoral half as long as ventral.

Dorsal much taller and longer than anal, but closely resembling it in form.

Mediolateral photophores, 3; anterolaterals, one or two, the former in an obliquely verti-

cal row, as in ?,LpuHctatitm. I'recaudals in low, horizontal line. A single posterolateral in

front of soft dorsal. Superanals, 4-5, 5-6. Eadial formula: D. 14; x\. lii; L. hit, .55.

This species, described by Cocco, from Sicily, and named by him in honor of Dr. Carlo

Gemellaro, of Catania, a local geologist of note, has been found only alxmt Messina, where
it is regarded as very rare, although Giglioli obtained nine individuals at the time of his

great capture of scopelids, in September, 1878. One of these (Cat. No. 44170, U. S. N. M.)

was given by him to the National Museum.

LAMPANYCTUS CCERULEUS, (Klunzinger), Goode aud Bean.

Scopelus coerttleun, Klt'xzixgf.k.
Scopdus {Xutoscojjeliis) cceruhits, Li'TKEN, Spolia Athintica, 260, lig. 20.

A species apparently closely related to L. Gemellarii, though somewhat more slender, as

shown in the figure of Liitken. The main point of difi'ereuce appears to be in the compar-

atively elongate anal fin, which contains nineteen rays instead of twelve, as in L. Oemvl-

larii, but the figure given by Liitken does not show an elongate anal fin.

LAMPANYCTUS LACERTA, Goode and Bean, n. b. (Figure89.)

Height of the body one-fifth total length (withontcaudal); length of head 3i times in total;

greatest depth of head two-thirds of its length. Eye moderate; its diameter contained 3^

times in length of head. Snout somewhat obtuse, rounded, with strong keel; its length

about one-half diameter of eye. Cleft of mouth somewhat oblique, maxillary reaching to

angle of preoperculum and somewhat dilated. Origin of dorsal is much nearer tip of snout

than root of caudal. Pectoral slender, its middle rays elongate. Ventrals inserted slightly

behind the origin of dorsal, and reach to base of fii-st anal ray. Anal inserted behind end

of dorsal base. Caudal large, forked. Photophores arranged somewhat as in M. pnnctatum.

Mediolaterals, 3; posterolateral, 1; the former in an obliquely vertical row, as in M.

punctatum, the latter under the soft dorsal. Precandals in low horizontal line. Number of

superanals 7-f 5. Three large pits in the mandibles also show luminous qualities. Color,

apparently light brown; the scales opalescent.

Eadial formula: D. 13; A. 15; L. Int. about 30.

This species is described from three specimens (No. 43778, U. S. N. M.) obtained by the

Albatross from station 2401, in 28° 38' 30" N. lat., 85° 52' 30" W. Ion., at a depth of 142

fathoms. The Albatross also obtained specimens from the following localities: No. 43779,

U. S. N. M., from station 2.548, in 39o 50' N. lat., 70° 14' 30" W. Ion., at a depth of 200

fathoms; No. 43780, U. S. N. M., a very fine specimen, 57 millimeters in length, taken at

the surface at station 2300, in 35° 41' 30" N. lat., 74^ 48' 30" W. Ion., in 671 fathoms; No.

43801, U. S. N. M., from station 2583, iu 39° 50' 45" N. lat., 71° 43' W. Ion., in 131 filth

oms ; and at surface, after dark, at station 2420, in 30° 01' 30" N. lat., 74° 47' 30" W. Ion.

The Fish Hairl; obtained an individual (No. 28733, U. S. N. M.) at station 925, in 39°

55' N. lat., 70° 47' W. Ion., at a depth of 224 tiithoms; aud also specimens (No. 28893, U. S.

N. M.) from station 1020, iu 39° 50' 30" N. lat., 71° 23' W. Ion., ai a depth of 182 fathoms.

CERATOSCOPELUS, GUnther.

Ceratoscopelus, Gunther, Cat. Fisb. Brit. Mus., v, IS&l, 405 and 412 (as subgenus).

Myctophid fishes, having the dorsal aud anal fins touching the same vertical, but

scarcely overlapping. Scales of the lateral line somewhat enlarged. Headlong; limb of

preoperculum oblique; snout conical aud snake like. Orbital spines present. No luminous

glands on head or tail. Precaudal photophores 1.

19868—No. 2 6
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CERATOSCOPELUS MADERENSIS (Lowe). (Figure 91.)

Scojxiue madermsis, LoWK, Proc. ZoiiL Soc, 1839, 87; 1850, 250; Trims. Zoiil. Soc, III, 14 (types from Ma-

deira, now preserved in the British Museum).—Hai-taele, Mitt. Zoiil. Stat. Naples, i.\, 184, PI. vii, Fig.

9.—LiiTKEN, Vid. Med. Naturh. Foreu., 1891, 208.—GUnther, Cat. Fisli, Brit. Mas., v, 412.

Scopelus l}ona})artii, CuviEU and Valenciennes, Hist. Nat. Poiss., xxu, 449.—.Ioiinson, Ann. and Mag. Nat.

Hist.. X, 18G2, 281 (specimens from Madeira).

Height of body onc-fiCth of total leugtb ; Icugth of head uearly one-third. Least height

of tail nearly one-half greatest height of body. Snont moderate. Mouth large, oblique;

jaws eiiual. Maxillary very slightly expanded behind. Ventral reaches to vent, and pec-

toral almost as far back as ventral. Anal origin under about nineteenth scale of lateral line.

Radial formula: 1).13; A. 12; L. lat. 34-30 (36 in the specimen examined).

This species, as described by Lowe from Madeira, and afterwards obtained by Johnson

from the same locality, has also been found in the Mediterranean. The National Museum
has specimens from Messina, presented by the Koyal Zoological Museum of Florence. A
single specimen (No. 32811, U. S. N. M.) examined by us was obtained by the Aibatross

•from station 2014, iu 36° 41' 05" K lat., 74° 38' 55" W. Ion., at a depth of 373 fathoms, in

1883. The range of this species is thus extended westward nearly 4,000 miles.

Two individuals (No. 21690, U. S. N. M.; No. 190, Gloucester Donations), the longer

80 millimeters in length, the other 68 millimeter.s, were taken by one of the Gloucester fish-

ing vessels on the fishing banks. Also, No. 21689, U. S. N. M. (No. 219, Gloucester Dona-

tions), 75 millimeters in length. Additional specimens (No. 2897S, U. S.N. M.), in very bad

condition, were taken by the Fish Rnwlc from station 1038, in 39° 58' N. lat., 70° 06' W,
Ion., at a depth of 146 fathoms. An example (No. 28934, U. S. N. M.), 72 millimeters in

lengtb, was taken by the Fish Eaicl: from station 1031, in 39° 57' N. lat., 09° 19' W. Ion., at

a depth of 255 fathoms; two (No. 33564, U. S. N. M.), from station 2101. in 39° 18' 30" N.

lat., 68° 24' W. Ion., at adepth of 1,686 fathoms; and a single individual (No. 43810, U. S.

N. M.), from station 1044, in 38'= 37' N. lat., 73° 12' W. Ion., at a depth of 224 fathoms;

another (No. 43776, U. S. N. M.), from station 2528, surface (electric light).

NOTOSCOPELUS, Gunther.

Kotoscopehq. Gunthek, Cat. Fish. Brit. Mus., v, 1884, 405, 411 (as subgenus).

Myctophids, with tbe dorsal fin much longer than the anal, and overlapping the anterior

half of the latter. Body elongate. Snout obstusely conical; jaws equal in front; cleft of

mouth nearly horizontal ; maxillary not dilated behind. No luminous glands on head or tail.

Arrangement of photophores irregular: anterolaterals, 1 or none; mediolaterals, 2 or 3;

posterolaterals, 1, 2, or 3. Precaudals 2+1, the last one high up, and between the flap of

the oi)erculum and the lateral line.

The type of this genus is Lampanycttis resplendcns, Eichardson. The Eigenmanns have

set apart as a new genus, under the name " Gatahlcmella,'" a form characterized by the low

pectorals," the type being Notoscopelus hrachyckir. (Proc. Oal. Acad. Sci., 2d ser., iii, 24.)

The National Museum has specimens from Nice (Cat. No. 40057, IT. S. N. M.), sent by
the Eoyal Museum at Florence, labeled " Scopelus elongatus,''^ which evidently belong to this

genus, having 21 rays in the dorsal, 17 or 18 in the anal, the height of the body contained

5 times in its length, and the eye one-fourth the length of the head. They would appear to

be closely related to J\r. resplcndens, which, however, has not hitherto been announced from

the Mediterranean. This form is evidently that described and figured by Costa.

KEY TO THE SPECIES OF NOTOSCOPELUS.

I. Mediolaterals 3, iu curved, subvertical line. Posterolaterals 2-3.

A. Posterolaterals 2, horizontally side by side. Precaudals 2-|-l.

1. Last posterolateral in advance of soft dorsal. Pectoral strong, falcate.

a. D. 21-24; A. 18. L. Lat. 38. Superanals 16 N. resplendens.
2. Posterolaterals under soft dorsal. Pectoral weak and short.

a. D. 21; A. 20. L. lat. 42. Superanals 8+8 N. quercinus.

b. D. 16; A. 14. L. lat. — . Superanals 9+7 N. MARGAJtiTiFERUS.
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I. Mediolaterals 3, ia curved, subvertical line.—Coutiuued.
B. Posterolaterals 2, horizontally side by side. Precaudals 2+2.

1. First posterolateral under soft dorsal, second behind it.

a. D. 21-24; A. 17-18. L. lat. — . Snperanals 8-7+6-7 N. nLO.NGATrs (ofLiitken).
C. Posterolaterals 3, horizontally side by side. Precaudals 2+1.

1. Last posterolateral under soft dorsal. Pectoral short and weak.
a. D. 20-21; A. 10. L.lat. 40. Superanals 9+4 fj. CA.-iTA.VEts.

II. Mediolaterals 2. Posterolateral 1,

A. Precaudals 2+1, the last at end of lateral lino.

1. Posterolateral 1, in advance of soft dorsal.

a. D. 20; A. 18. L. lat. 36. Superanals 7+4 (?) N. caudispinosus.

NOTOSCOPELUS RESPLENDENS (Richardso.nj. (Figure iU.)

Lampanyrtus resplendenn, Richardson, Voy. Ereb. and Terr., Ichth., 42, pi. 27, figs. 10-18.—CuviER and
Valenciennes, xxii, 452.

Scopelus resplendens, Gunther, Cat. Fish. Brit. Mas., v, 1804, 415.

Scopelus crocodilus, Cuvier and Valenciennes, xxii, 447 (not Risso).

Height of body 5 times iu total Iciigtli (without eaudal); length of head 3i or 3f ; least

depth of tail more than one-half height of body. Eye moderate; distance between posterior

margin of orbit and preopercular edge less than diameter of eye. Posterior margin of pre-

operculum descending obliquely backwards. Snout obtusely couical, with jaws equal in

front. Cleft of mouth nearly horizontal. Maxillary reaches to angle of preoperculum and
scarcely dilated behind. Origin of dorsal midway betweeu the e.xtremity of snout and
adipose fin, and above root of ventral; its last ray above middle of anal. Pectoral fin

sliorter than ventral, and not extending beyond its root. Scales perfectly smooth, those of

lateral line rather larger than others.

Mediolaterals 3, in curved subvertical line; posterolaterals 2, horizontally side by side,

the posterior one in advance of the soft dorsal. Precaudals 2+ 1, the last slightly below

the end of the lateral line. Radial formula: B. 8; D. 21-24; A. 18; V. 8; scales 3
|
38

|
5.

This species was described from the Gulf of Guinea. It is very desirable that the

Bohusliiu species should be examined, as well as those in the museum at Milan.

NOTOSCOPELUS QUERCINUS, Goode and Bean, n. s. (I'iguiv 97.)

Height of body 5§ in total length; length of the head 3g—4. Eye moderate, contained

nearly 4 times iu length of head (3.i in eye). Snout short, about one-half as long as the

diameter of the eye. Mouth oblique, and very large, the maxillary extending to angle

of preopercxdum. Length of ujiper jaw al)out four-fifths that of head. Origin of dorsal

much nearer tip of snout than root of caudal, being over the twelfth scale of tlie lateral line

and immediately above origin of ventral; length of its base equals that of head, and longest

ray two-thirds as long as head, its end over seventh ray of anal. Pectoral short, not

reaching to origin of ventral. Anal origin about under twenty-first scale of lateral line;

the length of the base equals that of head without snout, and the longest ray is about one-

half as long as head. Adipose fin very slender, its distance fi-om end of dorsal equaling

one-half length of head. Caudal moderate, deeply forked.

Mediolaterals 3, iu curved subvertical line; posterolaterals 2, under the soft dorsal
;
pre-

caudals 2+1, the last below the end of the lateral line. One of the precaudals very high

up, between the fiap of the oi)erculum and the lateral line.

Eadial formula: D. 21-21; A. 19-20; L. lat. 42.

The species is described from a specimen (No. 43789, U. S. N. M.; No. 822, Gloucester

Donations), 125 millimeters in length, taken by one of the Gloucester fishing vessels.

The Alhutrosn obtained a specimen (No. 43790, U. S. N. M.) from station 2731, iu 36°

45' N. lat., 74'5 28' W. Ion., at a depth of 781 fathoms, and also a young specimen (No.

43791, U. S. N. M.), at the surface by electric light, at station 2528, in 41° 47' N. lat., 67°

37' 30" W. Ion., at a depth of 677 fatiioms.

This species is very closely allied to Scojyelus elongafiis, as figured by Raffaele (Mitt. Zool.

Stat. Naples, IX, 185, pi. vii, fig. 11), and also agrees with a specimen sent (from Nice)
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under that name hy tlic Florence umseniii. We .slionld identify our specimens with the

8. cloniialns of Costa, but for tlie unsettled state of opinions among European ichthyologists.

Steiudachuer, Vinciguerra, liattaelle, and OoUett seem all disposed to recognize but one

species of .Yotoscopdux. We think we have distiuguished four, but possibly our series is

not sufficiently complet(! to justify us in positive opinions.

NOSTOSCOPELUS MARGARITIFERUS, Goode and Bean, n. s. (Figure 98.)

Height of body onetifth of total length (without caudal); length of head one-fourth.

Least height of tail one half of greatest height of body. Snout very short and compressed

ir+o a keel on its upper edge; its length scarcely more than one-half diameter of the eye.

Gill rakers, 9 or 10 above the angle, about 16 below; the longest about two-thirds the

diameter of eye. Bye moderate, about one-fourth length of head. Intermaxillary reaches

almost to angle of preoperculum. Space between eye and hinder edge of preoperculum

much less than diameter of the eye. Origin of dorsal much nearer tip of snout than

root of caudal. Length of dorsal base nearly one-third of total (without caudal); origin of

dorsal about over ninth scale of lateral line, and in same vertical with origin of ventral.

The ventral does not quite reach to origin of anal. Pectoral very short, its length only

one-third that of head. No adipose dorsal. Anal origin under eighteenth scale of lateral

line. The base of the fin is as long as head without snout. Caudal moderately forked. On
top of the caudal peduncle a long, linear mirror, nearly one-half as long as head, its width

about one-third of its length. Several large phosphorescent spots on inner edge of mandi-

ble, a large one near angle of preoperculum

Mediolaterals, 3, in curved, subvertical line. Posterolaterals, 2, under soft dorsal.

Superanals 9+ 7. Precaudals 2-f 2, the last below end of lateral line.

Eadial formnla: D. 10; A. 14.

A specimen of this species (No. •4o775, U. S. X. M. ; Xo. 933, (lloucester Donations) was
taken off Banquero by the schooner Alice 31. Williams. Another specimen (No. -13771, U.

S. N. M. ; No. 401, Gloucester Donations) has also been obtained.

NOTOSCOPELUS CASTANEUS, Goode and Bean, u. s. (Figure 95.)

Depth of body 5^ in total length ; length of head, four times. Eye moderate, its diameter

nearly four in length of head, and more than twice in length of snout. Mouth exceedingly

wide, oblique, with jaws equal ; maxillary extending backwards almost to angle of preoper-

culum. Intermaxillary as long as maxillary, and toothed throughout its entire length.

Maxillary very little expanded posteriorly. Origin of dorsal fin very much nearer tip of

snout than root of caudal, being as far from snout as from front of pearl-colored patch on

top of tail ; origin somewhat in advance of origin of ventral ; base is considerably longer than

head; the longest ray equals length of postorbital part of head. Caudal deeply forked.

Pectoral small, and does not reach nearly to ventral; its length not much uuu-e than one-

third that of head. Ventral insertion under fourth ray of dorsal; its length about one-half

that of head. Anal base nearly equal to head without snout.

Mediolaterals, 3, in curved subvertical line; posterolaterals, 3, horizontally side oy side.

Precaudals 2+1, last below the end of the lateral line. Last posterolateral under soft

dorsal. Number of superanals, 9+4. Radial formula : D. 20-21; A. 16; L. lat., about 46.

This species is described from a specimen (No. 31706, U. S. N. M.), 5J inches long, taken

by the Fish Hawk from station 1,113, in 39° 57' N. lat., 700 37' W. Ion.', at a depth of 192

fathoms. Another example (No. 21688, U. S. N. JI.; No. 189, Gloucester Donations), six

inches in length, was obtained on the fishing banks by the schooner William Thompson.

NOTOSCOPELUS CAUDISPINOSUS (Johnson). (Figure 96.;

Scopehii caudispinosus, Johnson, Proc. Zool. Soc, 1863, 42.—Gijnther, Cat. Fish. Brit. Mns., v, 1864, 416.

Ileight of body contained 5i in total length ; length of head, 3|. Eye moderate. Snout
obtusely conical, with jaws equal in front. Cleft of mouth rather oblique. Origin of dorsal
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fin midway between extremity of snout and adipose fln, and above base of outer ventral

rays; its last ray behind vertical from middle of anal. A series of from six to nine small

spines bent backwards, above and below, before the root of caudal. Pectoral (ins shorter

than ventral, and not extending beyond its root.

Mediolaterals, 2; posterolaterals, 1; precaudals, 2+ 1, the last at the end of the dorsal

line. The single posterolateral in advance of the soft dorsal. Number of superanals 7-|-4 ( ?).

Radial formula; D. 30; A. 18; V. 8; L. lat., ;5(J-;?S.

This species, of which a single type in bad condition, (i;\ inches in length, is preserved

in the British Museum, has hitherto been recorded only from Madeira. A single specimen
(Xo. 43708, U. S. N. M.), eighty millimeters in length, was taken by the steamer Albatross

from station 2509, in 3!lo 20' N. lat., 08° 03' 30" W. Ion., at a depth of 1,782 fathoms.

The western Atlantic specimen has 111 rays in the anal and 38 scales iu the lateral line.

LAMPADENA, Goode and Bean, n. g.

Myctophid fishes with elongate form of BenthoscmK, having dorsal and anal fins nearly

equal and not touching the same vertical. No luminous glands upon the head, but one

upon the caudal peduncle above and another in similar position below. Head somewhat
conical. Snout short, obtusely conical, the upper and lower profiles nearly etpial; cleft of

mouth and limb of opercubiin slightly oblique; lower jaw prominent, maxillary reaching to

the angle of preoperculum, and terminating in a triangular dilation. Precaudals two groui)s,

the last by itself at the termination of the lateral line. Pectoral not reaching to vertical

from origin of ventral or anterolateral photophore. Tubes of lateral line luminous.

LAMPADENA SPECULIGERA, Goor>E and Bean, n. 8. (Figure 99.)

Height of body 4i in total length; length of head 4. Least depth of tail three-fifths

height of body. Greatest deptli of head about three-fourths of its length. Eye very large

its diameter about one-third length of head. Distance between posterior margin of orbit

and preoperculum edge about one-half diameter of eye. Snout short, conical, its length,

about one-third diameter of eye. Cleft of mouth somewhat oblique, the lower jaw included.

Posterior tip of maxillary distant from angle of preoperculum a space almost eijual to length

of snout. Origin of dorsal nearer tip of snout than root of caudal by a distance equal to

two-thirds the length of its own base, and inserted nearly over root of ventral, over elev-

enth scale of lateral line, its last ray over vent, in advance of origin of anal. Pectoral does

not reach nearly to vertical from origin of ventral, its length being equal to one-half that of

upper jaw, and a little greater than diameter of eye. The ventral does not reach to vent,

and its length is equal to about one-half that of head. Scales smooth; those of the lateral

line not larger than the others, the tubes passing through them luminous. Eight scales

between the adipose fin and the margin of the pearl-colored dorsal patch; there are 3.5 scales

in the latei'al line, 4 above and 't below it. The luminous spot, two-thirds as long as the

diameter of the eye, club-shaped, on the top of the tail immediately in front of the base of

the caudal ray. A similar spot on the lower edge of the caudal peduncle, a little in advance

of the origin of the caudal rays, its posterior edge about in line with the center of the dorsal

patch; its length about three-fourths the diameter of the eye.

A luminous gland above and below on the caudal peduncle; no postanal series of super-

anal photophores, these being replaced by the subpeduncular glands. Anterolateral, 1;

posterolaterals, 2 ;
precaudals in two groups, the anterior and lower one of two i)hotopliores,

widely separated from the posterior and single one, which is placed at the end of the lat-

eral line. The single posterolateral is under the root of the soft dorsal, and considerably

behind the termination of the anal. Gill rakers above and 13 or 14 below the angle, the

longest about one-half as long as the diameter of the eye.

Radial formula: 1). 13; A. 14; V. 8; P. very small; Scales 4
|

3!)
|

'>.

Color, purplish brown ; very glossy, almost iridescent.
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An individual (No. 4371)(;, U. S. N. M.), 50 niilliineters in len^'tli, was taken by the

Albatross at station 2r>r)3, in 3i)3 -iS' N. lat., 70^ 36' W. Ion., at a deptli of 551 fathoms.

iETHOPKOKA, Goode and Bean, n. g.

Body oblong, compressed, resembling iu general form Myctophum; covered with large

scales, those in the lateral line very slightly larger than the others. Head compressed.

Snout very obtuse, and short, projecting slightly beyond orbital margin, the jaws about

e(iual. Eye moderate. Dorsal tin premediau, entirely or almost entirely iu advance of the

anal, which It closely resembles ia shape and dimensions. Ventral with 8 rays Inserted

under the anterior portion of the dorsal. Pectorals moderate, placed low. Adipose fin long

and prominent. A prominent luminous gland of irregular form occupies the front of the

head in advance of eye, encroaching upon the anterior margin of the orbit, and extending

beyond it above and below. A luminous spot of greater or less extent upon the body at

the angle of the preoperculum and, in some species, others ui)on the interoperculum and

upon the sides of the lower jaw.

Superanal photophores in two groups; posterolaterals sometimes present, sometimes

absent. Precaudal photophores, 4, forming a more or less crescent-shaped line at the base

of the lower caudal lobe, a large, irregular gland occupying entire space in front of eye.

(Etymology: 'A'.<%i^—g\()\^, aiul -fHupa=-A face).

KEY TO THE SPECIES OF .ETHOPRORA.

I. Scales in lateral line 40.

A. Autero and tnediolaterals and superanal photophores irregularly arranged A. metoi'OCLampa.

II. Scales in lateral line 35-36.

A. Anterolaterals 2, mediolaterals 2, posterolaterals none A. lucid a.

B. Anterolateral 1, mediolaterals 3 or 4, posterolaterals 2 A. effulgens.

^THOPRORA METOPOCLAMPA (Cocco), Goouk and Bean. (Figure 101.)

Kyctoplms metopoclampiis, Cocco, Gioru. Scien. Sieil. Palermo, 1821), No. 77, 1-14 {Sillofo fronldiicida); Alcuni

Salmonidi, 1838, 24, PI. ut, Fig. 8.—Bonaparte, Faun. Ital. Peso., fasc, xxxvu, 1840, Fig.

Scopehis mcUipiidampnm, CaviKii and Valencien.VKS, Hist. Nat. Poiss, XXII, 442.

Scopeliis metopoclampan, Gunther, Cat. Fish. Brit. Mus., V, 409.—Giglioli, Eleuco, 100.

—

Raffaele, Mitt.

Zoiil. Stat., Naples, IX, 183, PI. VII, Fig. 6.

Height of body contained 4| in total length (without caudal) ; length of head 3J times.

Least depth of tail half the height of body. Head slightly longer than high. Eye large,

diameter oTie-third that of head. Protile almost perpernlicular, an elaborate luminous plate

occupying the entire space between the eyes, extending backward between the lower

margin of the orbit and the upper jaw to a ijoint behind the vertical from the middle of the

orbit, and also with a lobe on either side above, impinging upon the anterior upper limb of

the orbit. Cleft of mouth slightly oblique, its length nearly twice the diameter of the orbit.

The maxillary reaches the angle of the preoperculum, and is not dilated behind. Theorigin

of the dorsal and ventral fins is in the same vertical, that of the latter equidistant from the

tip of the snout and the adijtose fin, that of the former equulistant from the anterior margin

of the orbit and adipose tin. The insertion of the last dorsal ray over the origin of the

first anal ray. Pectoral two thirds as long as ventral, its tip reaching slightly beyond vertical

connecting origin of dorsal and anal. Scales smooth; those of lateral line slightly larger.

The photophores are small and not very conspicuous. In the example studied, there are

11 in superanal series, there being a broad break over the root of the last anal rays, with

5 in front anil behind it, the single posterolateral being placed far above, near the lateral

line, and forming an equilateral triangle with the two placed on either side of the break.

Mediolaterals, 2, placed obliquely and far apart, the anterior and highest above the origin

of the anal, the posterior and lower about midway between this and the first in the anal

series, which is over the interval between the roots of the third, fourth and fifth branched rays

of the anal fin. Anterolaterals, 3, placed in the form of an isosceles triangle, the apex of
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which is represeuted by the most anterior of the si'<JiiP) which is phiceil over the axil of the
ventral and about three-fourths of the way from its root to the lateral line; a fourth photo-

phore, possibly also to be grouped here, is nearly midway between the axil of the pectoral

and the axil of the dorsal. Radial formula: 1). Ill, 13; A. Ill, 14; L. lat. 40.

This species has been found only in the Meiliterraneau. Raffaele had six specimens from
Messina, and Giglioli obtained two others from the same locality in the latter part of Sep-

tember, 1878, one of which, presented by him to the National Museum (Cat. 44169), is the

type of the foregoing description. The species seems to be exceedingly rare, even in the

Mediterranean. The great extension and elaboration of the nasal luuunous plate shown in

the ligure, may be due to sexual conditions. At all events, as has been remarked, it is

unlike that shown by Eafiaele, though sufliciently similar to that of Cocco and Bonaparte.

^THOPRORA LUCIDA, Goode anil I'.eax, n. s. (Figure 102.)

Height of body contained 4i times in total length; length of head 3§ times. Least

depth of tail 2^ in height of Ijody. Head considerably longer than high, its height equal to

distance from anterior margin of pupil to end of opercular flap. Eye moderate, its diameter

nearly one-fourth length of head. Snout short, but less declivous and obtuse than in

A. vietopoclampa. A pearl-colored luminous organ touching the limb of orbit, but separated

from it above and below, witli posterior lobe not prolonged far back, and with a space

between its lower margin and the opening of the Jaw. Cleft of mouth oblicpie and curved,

the maxillary reaching to angle of preoi)erculum and not dilated. Origin of dorsal and

ventral nearly in same vertical, that of former midway between anterior margin of orbit

and adipose ttn; that of latter nudway between tij) of snout and adipose fin. Insertion of

the last ray of dorsal is over interspace between third and fourth rays of anal. Pectoral

(unless mutilated) only half as long as ventral, and its tip does not approximate the vertical

from its origin. Dorsal and anal similar, the former with its ui)p('r margin concave. Adi-

I)ose dorsal inserted over interspace between antcpenultiu.ate and penultimate anal rays,

and as long as ultimate dorsal ray. Scales smooth, those of lateral line scarcely enlarged.

In the type there are thirteen photophores in the anal series; a wide break over the

roots of the last two rays of the anal tin. No posterolaterals. Two mediolaterals, the

anterior the lowest. Two anterolaterals, the anterior and highest very small, above the axil

of the pectoral or very near the lateral line, the posterior one somewhat more than midway
between this and the anterior of tlie mediolateral group, and forming, with the two photo-

phores in that group, an obtuse isosceles triangle, witli the anterior of the medial group at

its apex. Of the four precaudal photophores the last three are the most nearly together,

and form a nearly vertical line at the base of the lower caudal lobe. There is a large,

apparently luminous, pearl-colored spot under the tip of the flap of the operculum.

Kadial tVunuila: D. Ill, 14; A. II, 14; L. lat. 35.

A single specimen (Cat. No. 44081, U. S. N. M.), about 4 inches long, was obtained by

the Albatrons at station 2127, in Id'^ 4.")' N. hit., 75'= 04' W. Ion., l,f)3!» fathoms.

^THOPRORA EFFULGENS, Goode and Bean, n. s. (Figure 103.)

Height of body one fourth of total length, length of head slightly greater. Least depth

of tail one-half height of body. Head considerably longer than high, the flap of opercu-

lum extending above and behind axil of pectoral. Eye large, diameter contained 2i times

in length of head. Snout exceedingly short and obtuse, as in A. metopodampa; the

luminous organ enormous, gland-like, overlapping entire anterior margin of orbit, extend-

ing down upon edge of jaw and extending backwards almost as far as in A. metopoclanipd.

Cleft of mouth oblique, somewhat curved, the maxillary reaching nearly to angle of pre-

operculum. Origin of dorsal somewhat in advance of vertical from that of ventral, which

touches root of second dorsal ray. Last dorsal ray over roots of short spines ])re(cding

anal. Insertion of ventrals considerably posterior to a point equidistant from root of adi-

pose dorsal and anterior margin of the orbit. Origin of adipose dorsal over interspace be-
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tween aiitepemiltimate luul ultimate aual rays. Pectoral stout aud much shorter thau ven-

tral, not roachiu.u- mu(;h more thau half way to its root. Scales smooth, those iu the lateral

line'somewhat eularf-ed, shiny, and conspicuous; the lateral line descending in a gentle cat-

enary curve to a point above the origin of the ventral. The arraugeineut of the photo-

phoros is very peculiar, and can best be understood by an examination of the figure. There is

a break in the series of supcranals, there being five on the lower part of the caudal peduncle

behind the extremity of the anal. There are ai)parently two posterolaterals, the pos

terior and highest near the lateral line, and forming the beginning of a series of 8, arranged

in the arc of a circle, the last being the highest in the group of mediolaterals, of which there

are 4. There is but one anterolateral, which is above the axil of the ventrals, slightly

behind it aud about midway between it and the lateral line. There is a large, triangular,

luminous patch in the space between the axil of the pectoral and the flap of the operculum,

which covers its anterior portion, and is itself decorated with a circular photo])hore.

There appears to be a luminous patch along the anterior margin of the preoperculum.

Eadial formula: D. 11, 13; A. II, 14; L. lat. 35-36.

A single specimen (Cat. No. 43770, IT. S. N. M.) was taken from the stomach of a cod

captured by the schooner Joseph 0., of Gloucester, on Brown's Bank; another by the Alba-

tross from Station 2127, in 19° 45' N. lat., 75° 04' W. Ion., at a depth of l,(i39 fathoms.

COLLETTIA, Goode and Bean, n. g.

Myctophids, similar in form to Aethojrrora, with a pair of luminous bands on the ante-

rior part of the head and another on each side in the hollow of the first infraorbital bone.

Scales of lateral line somewhat enlarged. Type, Myctophum Bajinesquii, Oocco.

COLLETTIA EAFINESQUEI, (Gocco), Goode and Beax. (Figure 100.)

Nyctophua Bafinesqitii, Cocco, Alcuiii Salmon., etc., 1820, .sp. 1, tal). Ill, lig. 7.—Bonapaktu, Faim. Ital., fasc.

xxxvn,pl. 120, fig. 2.

Scopclus Bajinesquii, GuNTHER, Cat. Fish. Brit. Mus., v. 1864, 410.—Giglioli, Elenco, 100.—Raffaele, Mitt.

Zool. Stat. Najiles, ix, 183, j)!. vu, lig. 7.

A MyctophuM with a stout, short body, moderately compressed; with a rounded, blunt

snout, very large mouth, comparatively small eye; comparatively short, triangular dorsal

and aual, the former entirely iu advance of the latter aud inserted very far forward.

Height of body 4 times in total length; length of head 3 times. Depth of body one-

fourth of total length. Caudal peduncle stout; its height nearly one-half height of body.

Eye moderately large, its diameter contained 2§ times in length of head; distance between

posterior margin of orbit and preopercular edge one-half diameter of eye. Snout very

short, obtuse, keeled, with profile abruptly declivous; its length one-third of diameter of

eye. Cleft of mouth slightly oblique, the lower jaw received within the upper.

Mouth rather large, the maxillary extending to angle of preoperculum and behind orbit a

distance equal to two-thirds diameter of eye; its posterior extremity not dilated, and

entirely concealed under the scales of the cheek. Origin of dorsal over that of ventral,

considerably nearer to tip of snout than to root of caudal; its last ray in advance of origin

of anal. Ventral stout and long, reaching to origin of anal. Pectoral small, reaching to

root of ventral. Aual origin under the twt^lfth scah^ of lateral line; its last ray is directly

under adipose dorsal. Scales in lateral line, somewhat enlarged, luminous.

Anterolaterals, 4, very irregular, the three posterior ones forming an isosceles triangle,

as in ^IJthoprora mctoj)ocl((mp((. Mediolaterals, 3, arranged much as in Myctophum puiic-

tatum. Posterolaterals, 2, arranged much as in A.cjfulyens (perhaps only one posterolat-

eral, if the photophore immediately below it should be recognized as belonging to the super-

anal series). Supcranals in two groups; 5 or (i in the first; 4 in the last. Precaudals, 4,

in nearly straight line, the last and uppermost at or near extremity of lateral line, the

others descending forward at an angle of ai)pro.\itnately forty-five degrees with axis of body.

Itadial formula: i>. 12; A. 15; L. lat. 32-35.
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This species, first described by Coeco from tlie Mediterranean, is abundant about Sicily,

but has never betore been found in the Atlantic. The descriptions of Coeco and Bonaparte
were too general for use in comparison, also that of GiintUer, beins" founded upon a small

number of very minute specimens, espe<'ially as it has few rays in the anal and the jjropor-

tions of the bead and eye peculiar to very yonnj;- specimens.

It is with peculiar pleasure that we add to the fauna of America a species identified

witb tbe name of Rafines(pie, who was tiie first to call attention to tbe genus to wliich it

belongs. The three specimens (No. 33550, U. S. N. M.) described by us, the largest of

which is 77 millimeters long, with imperfect tail, were taken by the steamer Albatross in

37° 12' 20" N". lat., 6!)^ 3!)' W. Ion. These have been studied in connection with ample

material from Messina (No. 40058, U. S. N. M.), received from tbe Florence Museum.

DIAPHUS, Eigenmann.

Diaphus EiGENMAN>f and Eigenmanx, Proc. Cat. Acad. Sci., 2d ser., in, 1890, 3.

Myctophids, similar in form and ^proportions to the typical genus of the family, though

stouter, with a very mucli wider and less oblique mouth, pectoral placed lower, and with

opercular apparatus much more obliquely articulated. Dorsal and anal similar, not touch-

ing the same vertical. The glandular photophore in trout of each eye below the nostril, and

the pearl like jjliotophores upon the sides divided into halves by a sei)tum of black pig-

ment. No caudal photophores. Postlaterals, 2, in obliquely ascending row.

The tyi>e of this genus is Diaphus ihcfa, Eigenmann and Eigenmann, hxt. eU., from mod-

erate deptlis off Point Loma, near San Diego, Cal. (Figure 93.)

Scopelus engraulis, Giinther (Challenger Eeport, xxii, 197, pi. li, fig. c), from 25(t

fathoms ofi'the Philippines, is referred to the same group by Eigenmann.

TARLETONBEANIA, Eigenmann.

Tarlelnnheanui, Eigenman.x and Eighnmann, I'roc. Cal. Acad. Sci. (2d ser.) iii, 7, (ISOO).

Myctophid fishes, having dorsal and anal fins considerably overlapping, the base of

the anal much longer than that of the dorsal. Lateral line obsolescent. Head long, with

oblique opercular limb. Pectoral very high. No luminons glands. Photophores much as

in typical genus, but none to be detected upon the head. One precaudal photophore.

The type of this genu.s, T. tenua, Eigenmann, loc. cit. from near the Corouado Islands

(Fig. 105), and M. ereitulare, of Jordan anil Gilbert, are both Pacific forms.

RHINOSCOPELUS, Lutken.

Alysia, Lowe, I'roc. Zool. Sue. Loadoii, 1S3!), .S7; 'Irau.s. Zoiil. Soc. London, iii, U.
BMnoseopeliis, LCitken, Vid. Selsk. Natnrv. Copenhagen, vii, 1X92, 237.

Body oblong, slender, compressed, with slender and elongate caudal peduncle cov-

ered with smooth, stiff scales, those in the lateral line nuuh longer than the others. Bead
compressed; cleft of mouth very wide; the jaws about eiiual. The premaxillary long and
slender; maxillary well developed, reaching nearly or (|uite to the angle of the preoper-

culum, without considerable posterior dilation. Teeth in villif<n-m bands in the jaws, on

the palatines, pterygoids, and tongue. Eye moderate, its diameter less than one-third of

the length of the head. Gill rakers very long and slender. Dorsal fin premedian; pectoral

large; adipose dorsal small. Anal fin longer than dorsal. Pectoral narrow, elongate.

Precaudals, 2. Superanals about 18, in two groups, the break being over the middle

of the long anal fin and at the end of the first third of the series, approximately. Antero-

laterals, 1 or 2; mediolaterals, 2 or 3; posterolaterals, 1.

Myiiophum coritscans of Kichardsou, from South Atlantic and Australian oceans, is

supposed to belong to this genus.
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lUIINOSCOPKLUS COCCOI (Cocco), Lutken. (Figure 104.)

SoopeUis Cocco, Cocco, (iiorn. Sci. Litt. Art. Sicilia (No. 77). Palermo, 1829, 143 ("Scopelo de Cocco") Aleuni

Salmouidi ilol Mare do Messina (Nuovi .\iiu. .Sci. Nat.), 1838, 18, PI. ii, Fig. 6.—Bo.\.\pakte Fauna Italica,

Pesci. fasc. xxvii, PI. 1840.

Scopelua Coccoi, Guntiieu, Cat. Fish. Brit. Mas., v,18l!4, 413; Clialleuger Report, -Kxxii, Pelagic Fishes, 30.—

GiGLloi.i, Elenco, 100.

Ah/sia loricata, Lown, Proc. Zocil. Soc, 183S), 87; Trans. ZoJil. See. iii, 14.

Heiglit of body -ii (perhaps in females) to 5 in total lenytli. Lenfjtli of head contained

rather more than 5 times in length (withont caudal). Tail slender, elongate, its least depth

one ftmrth of the height of the body. The diameter of the eye is contained 4 times in the

length of the head. Distance between the posterior margin of the orbit and the preoper-

cular edge is two-thirds of the diameter of the eye. Preopercular edge obliiiuely descending

backwards. Snout conical, the upper part projecting beyond the lower, the upper and

lower i)roflles nearly equally curved. The maxillary extends to the angle of the preoper-

cuhim and is scarcely dilated. The dorsal origin is nearer to the end of the snout than to

the root of the caudal, and behind the base of the ventral; the last ray of the dorsal is in

the vertical from the second or third anal ray. Pectoral extends to the middle of ventral.

In some s])ecimens each of the scales on the back of the tail has a pearl colored dot;

this is probably a sexual character of the male. The back and the Da])e are blackish; sides

silvery, with gold and silver reflections. The inside of the moutli is blackish, the iris

silvery, the pupil transparent. Eadial formula: D. 10-12; A. 20-21 ; Y. S; 1
|
41

|
3.

This sijecies, although said to be very rare in the Mediterranean, would ai)pear to be

one of the most abundant of the sui-face forms in the Western Atlantic, for many hundreds

of specimens have been obtaine<l by the Albatross at the surface, often from twenty to fifty

in a single locality taken with a dip net; sometimes by electric light after dark.

Specimens of this species were obtained by the Albatross from the following localities:

No. 43817, U. S. N. M., from station 2381, in 28° 05' N. lat., 87° 5G' 14" W. Ion., at a depth of

1,330 fathoms ; No. 43814, U. S. N. M., at the surface at station 25(>0, in 3!»'3 20' N. lat., G8a03'

30" W. Ion., at a depth of 1,782 fathoms ; Nos. 43820, 43821, and 43822, U. S. N. M., taken in a

towing net on September 19, 1885, in 39° N. lat. 72° W. Ion. (two of the individuals appear

to have been nearing the spawning time) ; numerous specimens (No. 38191, U. S. N. M.), in 30°

45' N. lat., 74^ 28' 30" W. Ion.; No. 43813, U. S. N. M., from station 2571, in 40° 09' 30" N.

lat., 67° 09' W. Ion., taken at the surface in a tow net; No. 43818, U. S. N. M., from station

2573, in 40° 43' 18" N. lat., 06^ 09' W. Ion., in 1,742 fathoms; No. 43812, TJ. S. N. M., from

station 25(i(i, in 37° 23' N. lat., 68° 08' W. Ion., at a depth of 2,020 fathoms; at the surface

from station 2285, in 35° 21' 25" N. lat., 70° 24' 25" W. Ion., at a depth of 13 fathoms; No.

43816, U. S. N. M., at the surface at station 2584, in 39° 05' 30" N. lat., 70° 23' 20" W.
Ion., at a depth of 541 fathoms; No. 43819, IT. S. N. M., from station 2.522, in 42^ 20' N. lat.,

65° 07' 30" W. Ion., at a depth of 104 fathoms; No. 38171, U. S. N. M., from station 2724, in

30° 47' N. lat., 13° 25' W, Ion., at a depth of 1,641 fathoms; No. 43823, U. S. N.M., from

station 2727, in .300 ;55' N. lat., 74° 03' 30" W. Ion., at a depth of 1,239 fathoms; and No.

43824, U. S. N. M., li-om station 2724, in 36° 47' N. lat., 73° 25' \V. Ion., at a depth of 1,641

fathoms. The British Museum has it from the Gulf of Guinea and the Congo exjjeditions.

Lowe's Madeira types are atCand>ridge in the Museum of the Philo.sophical Society.

Additional specimens (No. 4.3825, U. S. N. M., No. 4, Gloucester Donations) were taken

by the Gloucester fishing vessels on the Fishing Banks. The U. S. frigate Constitution

(Dr. W. n. Jones) obtained several from lat. 31° 30' N., Ion. 68° 36' W.

RHINOSCOPELUS ANDREW, Lijtken.

Scopelus (Rhinoscoj>elm) Andreu; LCtken, Si)oiia.Atlantica, 24,5, fig. 3.

A species closely resembling S. Coccoi, in form, but having a single anterolateral photo-
l>hore, placed much as in ,S'. Coccoi, and tliree posterolaterals in an oblitjuely vertical low,
arranged as in Mycto2)lmm punctatum. Pectoral fin long, falcate, passing far beyond the
anterolateral photophore and considerably beyond the vertical from the origin of the dorsal.
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Liitkeii Lad numerous specimens from the following localities: N. lat. 42^, W. Ion. 12^
54'; N. lat. 35^ 22'-36o 22', W. Ion. 41^ 37'-48o 48'; N. lat. 29° 31', W. Ion. 34° 33'"; n'. lat.

29°, W. Ion. 34°; N. lat. 28°, W. Ion 3(5°; N. lat. 22° 10', W. Ion. 78°; N. lat. 22^ 12' W. Ion.

280 48'; N. lat 20°, W. Ion. 48o_50O; K. lat. 19'3-19o 30', W. Ion. 20° o'-26o 10'; N. lat. 1.5o

19', W. Ion. 243 54/. ]Sf. i^t. 140 ny \\\ lou. 28°; S. lat. 4° 20', W. Ion. 14° 20'; S. lat. 8°,

W. Ion. 130 20'; S. lat. 24O80', W. Ion. 28^30'; S. lat. 25° 4', W. lou. 270 20'; S. lat. 33=30',
W. lou. 11°; S. lat. 5° 21', E. Ion. 81° 56'; S. lat. 15o 35', E. Ion. 109° 20'; S. lat. 10°, E.
Ion. 110° 20'; S. lat. 23° 40', B. Ion. 57° 40'; S. lat. 23° 30', E. Ion. 8IO; S. lat. 24= 30', E.
Ion. 750 50'; S. lat. 27° 40' E. Ion 58° 30'; S. lat. 28° ]6'-;30o. E. Ion. 97° 30'-96O; S. lat. 29<:'

54', E. Ion. 70° 42'; S. lat. 32° 15', E. lou. .58o 30'; S. lat.'380; and since examining liis

paper, we find them uot uuconimoii in the collection of tlie National Museum, niingkd with
the specimens identified by us with is. Coccoi. It occurs in almost every lot, and therefore

a new list of localities is uot given. It seems not impossible the form may eventually be
found to be a sexual variation of S. Cucvoi.

RHINOSCOPELrS KAKUS, LiiiKKX.

Scopclus {Ehhwscojieltts) rurus, r,UTKEN, Spolia Athiuticii, 11, 1S!I2, l!l(), lig. 4.

This species, described by Liitkeu, seems to differ from the other species of this genus in

many important particulars, and but for the unquestioned accui-acy aud thorough insight

which this authority has always maiufested, au inspection of tlie tigure would lead us to

question whether it properly belongs here. The i)eculiar arrangement of the photophores, aud
the xjresenee of a luminous plate u^ion the top of the caudal peduncle distinguish it at once

from all the others, as well as does the shape of the body, which is more like that of Myc-

tophum, the short anal fin, the overlap of the dorsal with the anal, aud the comparative

shortness and thickness of the caudal peduncle, and also the nearly vertical direction of the

I)reopercular limb. The most characteristic feature in the arrangement of the photoidiores

is the almost entire absence of the postventral series and the number of photophores in the

superanal series, comparatively much smaller than in »S'. Coccoi.

ELECTRONA, Goode and Bean, n. g.

Myctophids having dorsal aud anal fins slightly overlapping. The lateral line with scales

much enlarged; scales hard, persistent. Luminous gland on top of the caudal peduncle, but

none on head. Anal longer than dorsal, and ])as(sing behind th(^ vertical from soft dorsal.

Body ovate, compressed ; head short; profile declivous; snout not projecting. Caudal pedun-

cle short and stout. No posterolateral photophore. (Type, Scopelm Bissoi, Cocco.)

ELECTRONA RISSOI (Cocco), Goode aud Beax. (Figure 107.)

Scopeliis rissoi, Cocco, Giorn, ,Sicil.,fasc. 77.144 ; Lett, su S.almon.,15, 1'1.2, fig.5.—Cuvikk .aud Valenciennes,

Hist. Nat. Poiss., xxii, 44(5.—Gi N[I1ei:, Cat. Fisli. Biit. Mas., v, 405.

No description is uecessary of this well known species, but for the first time is presented

a good figure of a si>ecimen sent to the National Museum by the Royal Museum in Florence.

We are greatly iu doubt as to the relationships of this form, but it is provisionally placed

near Rhinoscopelus on account of the resemblance in the scales,

DASYSCOPELUS, Gunther.

Dasi/si-ope.his, Gi-NTHER, Cat. Fish. Brit. JIus. v., 1864, 40.5, 4LL.

Myctophid fishes, having the dorsal and anal fins touching the same vertical, but not

overlapping; somewhat eumrgiuatc. Scales of lateral line much eularged, hard, i>ersisteiif,

ctenoid. Anal ternnnating below soft dorsal. Body elevated, somewhat compressed. Caiulal

peduncle rather slender ; luminous scales on the back of the caudal peduncle. The arrange-

ment of the photophores much as in jMyctopJuim : 2 anterolaterals; 2 tuediolatcrals: one pos-

terolateral, far iu advance of the break iu the anal series, 2 precaudals, the last at the eiul

of the lateral line.

The type of this genus is ,^copeb(s aspcr and Giinther assigns to it also S. subaspcr, from

the Pacific. (For D. spinosus, Steindachner, see Appendix).
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DASYCOPELUS ASI'iat (Richaudso>i). (Fi^'. 106.)

Myctophum aapentm, Kichardson, Voy. Ereb. and Terr., Ichtli,, 41, PI. xxvn, Fig. 105.

Scopihia (isjKi; CuviERaiid Valkncien.ve.s, Hist. Nut. Poiss,, xxil, 454.—Gunthek, Cat. Fish. Brit. Mus., v,

18G4, 411.

Thelieight of the body is one-fourth of the total length (without caudal), the length of

the head two sevenths; the least depth of the tail is one-third of the height of the body;

the depth of the. head is contained 1^ times in its length. Bye very large, two-fifths of the

length of the head; distance between the posterior margin of the orbit and the preoperculur

edge equal to one-third of the diameter of the eye; posterior margin of the preoperculum

vertical. Snout extremely short and obtuse, with its upper profile abruptly bent down-

wards. Cleft of the mouth nearly horizontal with the lower jaw received witliin the ujiper.

The maxillary reaches nearly to the angle of the preoperculum, and is gradually and slightly

dilated behind. Tlie origin of the dorsal fin is considerably nearer to the extremity of the

snout than to the root of the caudal, and immediately behind the base of the ventral; its

last ray is a little before the origin of the anal. The pectoral extends to the middle of the

ventral, which is the shorter. Scales with the margins strongly serrated; those of the

lateral line are much larger than the others. Some of the adult specimens have a pearl-

colored matter imbedded in the substance of the scales on the back of the tail. (Giinther.)

Eadial formula: L). 1.3; A. 20; V. 8; scales 2
|
37

|
3.

The British Museum preserves the types of the species, obtained by the Erebus and

Terror at New Ireland, and also others from the Gulf of Guinea.

DASYSCOPELUS SPINOSUS (Steindachner).

Scopelus spinosu8, Steindachner, Lutken, Spolia Atlautica, ii, 1892, 239, pi. i, fig. 2.

A species described and figured by Liitken, of which he had a number of specimens

from the Atlantic from the following localities: N. lat. 14° 1]', W". Ion. 292 32'; N. hit. 9=,

W, Ion. 220; N. lat. ti^, 22', W. Ion. 22°; N. lat 5° 31', W. Ion. 23° 15'; N. hit. 4°, W. Ion.

24°; N. lat. 3° 10', W. Ion. 20° 30'; N. lat. 3° 10', W. Ion. 27° 50'; N. lat. 3° 9', W. Ion. 23°,

11'; S. lat. 0-5 04', W. Ion. 25°; S. lat. 2° 30', W. Ion. 10° 4'; K lat. 2°, W. Ion. 31° 30'; and

S.lat. 7° C, W. Ion. 7° 30', as well as others from the central Pacific. It diflers from J>. asper

chiefly in the character of the lateral line, which in Kichardson's figure of D. asper has the

scales very much enlarged. The arrangement of the photophores is much the same.

DASYSCOPELUS SUBASPER (Gunthek).

Scopelug suhasper, Gunther, Cat. Fish. Brit. Mus., v. 411.—LuTKEN, Sjiolia AthiDtica, ii, 1892, 240, fig. 1.

Giinther described this species from the Pacific Ocean (lat. 73° 30' S. Ion. 123° E.)

and Liitken identifies from the Atlantic a species under this name, which he distinguishes

from the others by the aljsence of the break in the snperanal series of photophores, the

absence of the posterolateral photophore, the arrangement of the anterolaterals and medio-

laterals in groups of two each, and also a peculiarly inverted triangular patch of the pre-

pectorals.

NEOSCOPELUS, Johnson.

Neoaeopelus, Johnson, Proc. Zoiil. Soc. Lond., 1863, 44.

—

GDnther, Cat. Fish. Brit. Mus., v. 405 (as subgenus).

Oblong, compressed, covered with large caducons scales. First dorsal placed over the

abdominal ventral fins. The pectoral fins long; their inferior rays not thicker than the

rest. Month-cleft not extending beyond eyes. The maxillary dilated below ami furnished

Avith a small supplementary piece. The njjper border of the mouth formed entirely of the

premaxillary; scobinate bands of teeth in both jaws, on the palatine bones, and on the

vomer; scobinate patches of teeth on the entopterygoids.
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NEOSCOPELUS MACROLEPIDOTUS, .Johxson. (Figures 108-109.)

Neoscopelus man-oIepidoUs, Johnson, I'roc. Zo51. Soc, 1863, 44, pi. 7; Alcock, Aun. aud Maj;. Nat Hist
1891, 11, ll.'9.

* o •)

Scopelus macrolepidotiis, Guntuek, Cat. Fish. Brit. Mus., v, 18G4 414.

Heiglit of tbe body is a little more than one fourth of total length (without caudal),
length of head one-third. Eye of moderate size, one-fifth of length of head, aud equal t(')

width of interorbital space, and to distance between its posterior margin and preopercular
edge. Snout conical, longer than eye, with lower jaw rather prominent. .Maxillary
reaches only to vertical from posterior margin of eye, aud is much dilated behind. Origin
of dorsal before root of ventral, nearer to extremity of snout than to root of caudal.
Pectoral tin long, extending nearly to vent. Posterior margin of each scale covered with
minute spines, but the margin itself is not serrated.

Eadial formula: B. 9; D. 13; A. 13; V. 8; L. lat. 3
|
.30

|
5.

The type of this species is a single specimen, <J^ inches long, in the British Museum,
obtained off Madeira in January, 1803. The Albatro.sn obtained a specimen on February 11,

188.5, from station 2376, in 21P 03' 1.5" N. lat., 88° IG' W. Ion., at a depth of 324 fathoms.
The Blake obtained two specimens, one off Dominica, in 333 fathoms, and one from Sta-

tion XLii, oft" Martinique, in 357 fathoms. The French expedition obtained it from off the

coast of Morocco, 1,350 and 1,590 meters. The Investigator took it in the Indian Ocean in

188-220 fathoms.

The color of the Albatross specimen, as noted immediately after capture by Dr. Bean,
was as follows: Grayish silver on sides, with narrow margins of claret red on the scales (or

scale impressions). All the fins with brick-red on membrane covering the rays. Iris, pale

gold. Preoperculum aud iuteropercle with narrow lines of red. Bone supporting bianchi-

ostegal rays with abroad iridescent band. Phosi)horescent sjjots on throat, also iridescent.

Each phosphorescent spot on lower surface pale gold, iridescent, and with a narrow, dark
brown margin posteriorly. Iris with a claret blotch or blotches.

SCOPELENGYS, Alcock.

Scopelengys, AxcoCK, Aun. and Mag. Nat. Hist., 1890, n, 303.

Head and body compressed. Eye small. Mouth very wide; the maxilla dilated behind.

Acute villiform teeth, in bands uncovered by the lips in the jaws, and in the palatines and
vomer. Gill openings very wide; gill covers comjilete. Pseudobranchi.'e rudimentary.

Dorsal fin near the middle of the body short; an adipose dorsal. Anal fin short. Caudal
forked. Pectorals well developed. Yentrals witli 8 rays. (Seale>*, if present, very decidu-

ous.) No air bladder, [pyloric ca?ca present in moderate number.

The type is S. tristisj obtained by the Jnvistii/ator at station 104 in the Arabian Sea,

at a depth of 1,000 fathoms.

NANNOBRACHIUM, Gunther.

Nannolrachium, GOnther, Challenger Report, xxii, 1887, 199. (Type, X. nigrum, pi. m, fig. !>., from the

Indian Ocean, 500 fathoms.)

Body elongate, compressed, with large deciduous scales. Mouth wide, with well devel-

oped maxillary, not dilated posteriorly. Teeth in jaws, on vomer, palatines, aud tongue in

narrow bands and very small. Eye moderate. Pectoral fins rudimentary. Yentrals normal,

8-rayed, inserted behind pectorals. Dorsal fin median, with 13 or 11 rays, its origin in the

interspace between ventral and anal. Anal moderate. Caudal forked or emarginate. Adi-

pose fin small, above end of anal. Gill openings extensive. Pseudobranchije small. Phos-

phorescent organs in rows along lower parts, and numerous others on the base of the tail,

above and below.
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NANOBRANCHIUM MACDONALDI, Goode and Bean, n. s. (Figure 110).

Heiglit of body contained 5 in total Icngtli; head 3i times. Eye moderate, its diameter

contained 5 times in leiif-th of liead, and considerably greater than that of snout. Mouth

extremely wide; rather obliqne; with lowerjaw somewhat projecting, extending- backwards

to end of preoperculum. Intermaxillary as long as maxillary, toothed throngiiout irs entire

length; both bones narrow and rod-shaped. Gill lamina' very sliort; gill rakers long,

needle-sliaped, the longest a little longer than eye. Origin of dorsal nearer extremity of

snout than root of caudal, its last ray opposite fourth or fifth ray of anal, while the origin

of anal is o])posite tenth ray of dorsal; the longest ray of the latter equal to length of head

without snout. Adipose fin small, opposite penultimate ray of anal. Caudal much forked.

Pectoral composed of three or four small, short, delicate rays. Ventral inserted slightly

in advance of dorsal, and extending to vent. Phosphorescent organs arranged much as in

K. nigrum. The glandular organ of white upon the top of the caudal peduncle is much
smaller than that described for N. nif/rvin, but has ijossibly been partially obliterated; the

one on the lower part of the peduncle is much larger. Coloration, purplish brown.

Kadial formula: D. 13; A. 10—17; Scales 4
|
35

|
4.

NannohrancMmn McDonaldi is dedicated to the United States Commissioner of Fish-

eries. It appears clearly distinguished from N. nigrum^ Giinther, obtained by the Chal-

lenger south of the Philippine Islands, at a depth of 500 fathoms. This species is described

from a single specimen (No. 39478, U. S. N. M.) 5 inches in length, obtained by the

Albatross from station 2553, in 39^ 48' N. lat., 70° 36' W. Ion., at a depth of 551 fathoms.

In an individual (No. 49481, U. S. N. M.), taken by the Albatross from station 2549, in

39° 51' 30" F. lat., 70° 17' W. Ion., the pectoral is much more developed than in any of the

types, its length being two-fifths that of the head, and reaches nearly to origin of ventral.

Other specimens were taken by the Albatross as follows: No. 35445, U. S. N. M., 6^

inches in length, was taken from station 2182, in 39° 25' 30" N. lat., 71° 44' W. Ion., at a

depth of 801 fathoms; a specimen from station 2103, in 38° 47' 20" N. lat., 72° 37' W. Ion.,

at a depth of 1,091 fathoms; a specimen l.J inches in length, from station 2379, in 28° 00'

15" N. lat., 87° 42' W. Ion., at a depth of 1,467 fathoms; No. 28840, U. S. N. M., 2| hwhes
in length,fromstation2546, in390 53' 30" N. lat.,70o 17' 30" W.lon.,at adepthof 538 fathoms;

six specimens, the largest of them 5i inches in length, from station 2094, in 39° 44' 30" N.

lat., 71° 04' W. Ion., at a depth of 1,022 fathoms; specimens from 37° 20' 42" N. lat., 74°

17' 36" W. Ion., and 39° 57' N. lat., 69° 16' W. Ion., and from station 2080, in 39° 50' N.

lat., 70° 20' W. Ion., at a depth of 535 lathoms; and station 2553, in 39° 48' N. lat., 70° 36'

W. Ion., at a depth of 551 fathoms; No. 32066, U. S. N. M., fi'om station 2003, in 37° 16'

30" N. lat.. 740 26' 36" W. Ion., at a depth of 641 fathoms; No. 35539, U. S. N. M., from
station 2202, in .39° 38' N. lat., 71° 39' 45" W. Ion., at a depth of 515 fathoms; No. 35()1(;,

U. S. N. M., from station 2201, in 39o 39' 45" N. lat., 71° 35' 15" W. Ion., at a depth of 538

fathoms; No. 35557, U. S. N. M., from station 2204, in 39 ^ 30' 30" N. lat., 71° 44' 30" W.
Ion., at a depth of 728 fathoms; No. 35411, TJ. S. N. M., 110 millimeters in length, from
station 21.S1, in 39° 29" N. lat., 71° 46" W. Ion., at a depth of 693 fathoms; and a specimen,

106 millimeters in length, from station 2102, in 38° 44" N. lat., 72° 38" W. Ion., in 1,209

fathoms; from station 2,530, in 40° 53' 30" N. lat., 66° 24' "W. Ion., in 956 fathoms.

SCOPELOSAURUS, Bleeker.

Scopelosaurus, Bleeker, citation.

This genus stands far apart from all the others in the family, having a cylindrical body,

with small scales, median dorsal, and teeth in the lower jaw in several series. It is repre-

sented by a single species, S. FToedti, Bleeker, from Amboyua, and it is not known whether
or not it is abyssal iu its habits.
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Family MAUROLICID^E.
Cocciina, GOnther, Cat. Fish. Brit. Mas., v, 18G1, 387 (group under Slernoj>tychid<r).

Maurolicidw, Gill (MS.).

Body soinewliat elongate, oomiu-essed, scalcle.ss. Barbels none. Margin of the upper
jaw formed by tlie niaxillury and intermaxillary, both of wiiich are provided witb teetli.

Opercular apparatus iueomplete. Gill opening very wide, the outer branchial arch extend-

ing forward to behind the symphysis of the lower jaw. Pseudobranchiaj present. Air

bladder none. Adipose fin rudimentary. Series of luminous phosphorescent spots along

the lower side of the head, tail, and body. A single dorsal fin, without spinous rays. The
remarkable form Ojiistlioproctm, Vaillant (fig. 112), perhaps belongs here.

KEY TO THE GENERA.

I. Gill ralcers very short, dorsal fin nearly in miiliUo of length of body Ichthyococccs
II. Gill rakers very long, dorsal fiu on hinder half of body Maurolicus

ICHTHYOCOCCUS, Bonaparte.

Ichthyococeut, BokaPARTE, Fann. Ital., Pesci, Fnsc. xxvii, 1840.

Coccia, GiJNTHER, Cat. Fish. Brit. Mus., v, 1864, 387.

Body compressed, naked, silvery; phosphorescent bodies upon the lower parts. Mouth

moderate. Maxillary b<mes dilated, forming nearly the entire margin of the upper jaw;

intern laxillaries small; lower jaw included. Teeth inconspicuous, a few near the symphysis

of the lower jaw, while the edge of the maxillary is finely serrated. Eyes moderate in size,

separated by a very narrow iiiterorbital area. Pectorals placed very low. Ventrals pres-

ent. Dorsal nearly median. Adipose fin rudimentary. Anal moderate. Caudal forked.

Gill opening extensive, outer branchial arch reaching to behind the symphysis of the lower

jaw, with numerous short gill rakers.

The recent tendencies of opinion among American zoologists are not in accord with the

action of Dr, Giinther in substituting Coccia for Ichthyococcus.

ICHTHYOCOCCUS OVATUS (Cocco), Bonaparte. (Figuie 113.)

Gonostomvi ovatue, Cocco, Lett, sn Salmoni, 9, pi. i, fig. 3.

IcUhyococcm ovatus, Bonaparte, Faun. Ital., Pesci, Fase. xxvii, 1840, figure.—Vaillant, Exp. Sci. Trav.iil-

leur et T.ilismau, 104, pi. xiv, fig. 2, 2a.

Scopehis ovatus. Cuvier and Valencienne8, Hist. Nat. Poiss., 453.

Coccia otata, GOntiier, Cat. Fish. Brit. Mus., v, 388.

This form, known since the days of Bonaparte, from the Mediterranean, was obtained

by the French explorers in 1882 off the coast of Portugal at '.t.50 meters, and ofl" Morocco at

2,030 meters. It has not yet been found in the western Atlantic.

MAUROLICUS, Cocco.

Maurolicus, Cocco, Lett. B. Salmoni, 32 (type, Manrolicus amethyatino-pviictattts, Cocco).—GCnther, Cat.

Fish. Brit. Mus., v, 388.

Body oblong, compressed, naked, covered with silvery pigment; pliosphorescent spots

along the lower parts. Head compressed, with bones thin, but ossified. Cleft of mouth

wide, oblique, lower jaw slightly prominent. Maxillary large, broad, much produced back-

wards, receiving the slender premaxillary in the upper concave i)art of its margin. P.oth

jaws with minute teeth. Gill opening very wide. Gill rakers very long. Pectorals ami

ventrals developed. Dorsal on hinder half of body, but before anal. Adii)<)se fin rudi-

mentary. Anal fin long, in two portions, the posterior halfwith its rays hidden beneath the

skin. Branchiostegals, 8 or 9. (Abridged from Giinther.)
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MAUROLICUS BOREALIS,{NiLSSox), Guntuek. (Figure 111.)

Scopdus borenlis, NiLSSON, Obsorv. Zool., tt.

MainoVtciixbormlis, (iLNTHEii, Cat. Fish. Brit. Mas., v, 389.

Scoj)elii>i Uumboldii, I)E Kay, N. Y. Fauna, Fish., 246. (Not ofCuvier.) Stouek, Hist. Fish. Mass., 328.

liody coiiipiessed. Mouth wide, the lower jaw much projectiug. Teeth small. Eye

large, 3 in head. Fi\'e luminous spots on the throat, lli between pectorals aud ventrals,

above these a row of .S, 5 between ventrals and anal, vent to tail 24. Dorsal nearer tail

than snout. Adipose tin very small. Ventrals below dorsal. Oaudallorked. Color: dark

greenish, sides silvery.

Head, .'U; dejttli, 3^. Kadial formula: D. 10; A. 15.

A specimen of this species was picked up on the beach near Provincetown in August,

1871), by Dr. Bean. It had previously been found ofi" the coasts of Great Britain and Scan-

dinavia.

Specimens were obtained by the Albatross from station 2402, in 28° 36' N. lat., 85° 33'

W. Ion., at a depth of 111 fathoms; and No. 29000, TJ. S. N. M., from station 1044, in 38° 37'

N. hit., 7.'!° 12' W. Ion., at a depth 224 fathoms. A specimen was also received by the

National Museum ft-om Woods Holl, Massachusetts.

Family CHAULIODONTIDyE.
Chaiilwdonthia, GtiNTUKR, Cat. Fisli. Brit. Mus., v, 18t)4, 391, 392 (group iiniler SternopUjcUda;).

Chauliodontidw, Bonapakte, Catologo Metodico, 1846, 5.

—

Gill, Arrangeuieut Families of Fishes, 1862, 15.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 284.

Body oblong or elongate, compressed, covered with rather large, thin, deciduous scales.

Lateral line present. No barbels. Series of phosphorescent spots running along the lower

side of the head, body, and tail. Head much compressed, the bones thin, but ossified.

Mouth with the cleft extremely wide, its margius formed by maxillaries and premaxillaries,

both of which are provided with teeth. Teeth unequal, some of them long and pointed,

fang-like. Pectorals and venti'als well developed. Adipose fin present. Caudal forked.

Gill openings very wide. No pseudobranchia^

CHAULIODUS, Schneider.

ChauHodus, Schneider, Bloch, Systema Ichthyologiaj, 1801, 430.

—

Gunther, t^at. Fish. Brit. Mus., v, 392.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 284.

Body elongate, compressed, covered with very thin, deciduous scales of moderate size.

Head short, much compressed and elevated, the lowerjaw projectiug, the snout much shorter

tlian eye. Mouth extremely wide, the cleft reaching much beyond eye. Premaxillaries

attached to spine with 4 long, fang-like canines on each side. Mandible with pointed,

wide-set teeth, the anterior ones excessively long; none of these large teeth received within

the mouth. Maxillaries with fine teeth
;
palatine with a single series of small, pointed teeth

;

no teeth on the tongue. Eye moderate. Pectorals moderate. Ventrals large. Dorsal fin

high, placed anteriorly, well in front of the ventrals. Adipose fin moderate, sometimes fim-

briate, oppo.site the low, short anal. Caudal moderate, forked. Gill openings very wide.

No pseudobranchiie. No gill rakers. Branchiostegals numerous. {Jordan and Gilbert.)

The question of the presence or absence of the air bladder having never been inves-

tigated, a dissection by Dr. Bean has revealed the presence of a consi)icuous but thin-walled

organ. The specimen (No. .'»()2C, U. S. N. M.) taken by the Albatross shows long, slender

ovaries, with small but perfectly distinct eggs.

C. pammelas, Alcock (Ann. & Mag. Nat. Hist. 1892, ii, 355) is from the Indian Ocean,
Investigator and station 126, 1,310 fathoms. It is close to ('. Sloa7ii.

CHAULIODUS SLOANI, Schneider. (Fignro 115.)

Chanliodus Sloani, Scuneider, Bloch's, Systema Ichthyologi.i-, 1801, 430.—Cuvier & Vai.enciennes, Hist.

Nat. Boiss., xxii, 383.—GC-ntiikr, Cat. Fish. Brit. Mus., v, 392; Cliallenger, x.xii, 179.—Alcock, Bathy-
bial Fishes of Bay of Bengal, 1889, 25; Ann. an<i Mag. Nat. Hist., 6th Ser. vu, 11; 1891, il, 127; 1892,
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II, 355.—GooDE, Proc. U. S. Nat. ilus., in, 483.—Coli.ktt, Bull. Soc. Zuul., Fiaiic.-, xv, 18t)0, 223.—Vail-
LANT, Exp. Sci. Travaillem- et Talisuian, 102.

Chauliodus setiiiotus, Sciineidkr, I. c, pi. i.x.K.vv.

—

Bonaparte, Faun. Ital., I'esc, fig.

Chaidiodes Schucidtri, Eisso, Hist. Nat. Eur. Morid., Ill, 442, fig. 37.

Dorsal not far behind head, its first ray produced in along filament. I'eetoral fins

shoi't. Ventral fins elongate, longer than head. About 30 phosphorescent dots in a series

from the chin to the ventrals. Scales of the body subhexagonal. Head nearly as deep as

long, 7 in total length ; depth about same. (Gilntlur.)

Eadial formula: B. 17; 1). «; A. 12; V. 7; Lat. 1. SG.

Greenish above; sides silvery; belly blackish.

This species has been obtained in the Mediterranean, off the coast of Morocco in 560

fathoms by the French; at Madeira (CoUett); in the Bay of Bengal, l,5!l() fathoms, and the

Gulf of Manaar, 597 fathoms, and at various stations in the deep waters of the Atlantic.

A single individual has been taken from the stomach of a cod caught on Georges Banks by
Gloucester fi.shernien in 1874. This and one (No. 201(>."i, U. S. N. M.) taken off the New
England coast in 487 fathoms by the Fish Hawk were the first ever observed oti the coast of

North America. A siiecimen has been taken by the Blake at Station oxxxviii, in the old

Bahama channel, at a depth of .500 fathoms; and specimens have been obtained by the

Alhatnm in the following localities: No. 35410, U. 8. N. M., from station 217!», in3tto36' 10"

N. lat., 71° 50' W. Ion., at a depth of 510 tathoms ; No. 35(i2(), U. S. N. M., from station 2230,

in 380 27' N. lat., 73° 02' W. Ion., at a depth of 1,108 tathoms; No. 35639, U. S. N. M., from

station 2231, in 38° 29' N. lat., 73° 09' W. Ion., at a depth of 965 fathoms; No. 35556, U. S.

N. M., from station 2204, in 39° 30' 30" N. lat., 71° 44' 30" W. Ion., at a depth of 728 fathoms

;

No. 35633, U. S. N. M., from station 2222, in 39° 03' 15" N. lat., 70° 50' 45" W. Ion., at a depth

of 1,537 fathoms; No. ,35.538, U. S. N. M., from station 2202, in 38© 38' N. lat., 71° 39' 45"

W. Ion., at a depth of 515 fathoms; No. 33524, U. S. N. M., from station 2094, in 39= 44' 30"

N. lat., 710 04' W. Ion., at a depth of 1,022 fatlioms; No. 34908, U. S. N. M., from station

2118, in 13° 32' 40" N. hit., 62° 54' W. Ion., at a depth of 690 Mhoms; No. 32660, U. S. N.

M., from station 2001, in 37° 46' 30" N. lat., 74° W. Ion., at a depth of 519 fathoms; a siieci-

meu from station 2392, in 28" 47' 30" N. lat., 87° 27' W. Ion., at a depth of 724 fathoms; one

from station 2565, in 38° 19' 20" N. lat., 69° 02' .'JO" W. Ion., at a depth of 2,069 tiithoms;

one from station 2393, in 28'^ 43' N. lat., 87° 14' 30" W. Ion., at a depth of 525 fivthoms;

one from station 2549, in 39° 51' 30" N. lat., 70° 17' W. Ion., at a depth of 571 flithoms.

Two specimens were taken by the Fish Hawk, one (No. 16165, U. S. N. M.) from station

892, in 39046' N. lat., 71© 05' AV. Ion., at a depth of 487 fathoms; and another (No. 29068,

U. S. N. M.) from station 1048, in 38° 29' N. lat., 73" 21' W. Ion., at a depth of 435 fatlioms.

It has also been obtained by the InvrHtigator in the Bay of Bengal, 738,922, 1,260, 1,.590

fathoms, and in the Gulf of Manaar, 597 fathoms. {Alax-k.) Also in the Laccadive Sea,

the Andaman Sea, and the Bay of Bengal.

Family GONOSTOMIDyE, Goode and Bean.

Dorsal behind ventrals. Anal long. Teeth in jaws small, interspersed more or less

with longer ones. Gill rakers present. Pseudobranchia' none. Adipose flu present or

absent. Scales moderate, very caducous, and possibly in some instances absent from all

or part of body.

KEY TO THE GENEKA OF G0N0STOMID.1i.

I. Dorsal on posterior half of body.

A. Dorsal opposite anterior rays ol'aiinl. Intermaxillary slmrf. Air Madder .iliseut.

1. Scales and adipose tin jiresent. Luminous spots larye .-iiid conspicuous. Vertical tins liigli and

long.

a. No vomerine teeth Ooxostoma

2. Scales and adipose fin ahsent.

a. Photophores small. Vertical tins moderate in length Cyci-otiioxf,

h. Photophores conspicuous. Anal long and high CoXAPAimA

19868—No. 2 7
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II. Dorsal nearly median.

A. Dorsal slightly in atlvance of anal, its posterior rays overlapping anterior rays of same.

A. Body rather elongate, its lieight about one-eighth of its length.

1. Teeth in double rows in iuteruiasillary and mandible. Fangs on vomer. Air l)ladder absent.

Scales present Yarrf.lla

B. Body very elongate, its height one-twelftli to one-eighteenth of its lengtli.

1. Teeth .small, unequal. Scales large, thin, deciduous Diplophos
III. Dorsal far in advance of anal, and but slightly behind ventrals.

A. Vomerine fangs. Air bladder present. Scales present. Teeth iu maxillary equal in size

PlIOTICHTHYS

GONOSTOMA, Rafinesque.

Gonosioma, Rafinesque, Ind. Ittiol. Sicil., genus xx vii, p. 64. Bonaparte, Fauna Italiea, Pesci, fasc. xxvii.

Body obloug', compressed, covered with large scales, subeqiial in size. Series of lumi-

nous (pbospliorescent) .sjiots rnu along the branchiostegous membrane, lower parts of the

body, and tail. Head conical,much compressed, with the bones thin. Cleft ofthe mouth very

wide; intermaxillary short, not extending far below the level of the eye; maxillary much
longer, forming nearly the entire margin of the jaw; jaws armed with a single series of

teeth, unequal in size, minute ones alternating with long, pointed teeth. A band of minute

teeth on the palatine and pterygoid bones; palatine with a few conical teefli in front. Eye
of moderate size. Pectoial and ventral fins well develoi^ed. Dorsal fin on the hinder half

of the body opposite the anal ; adipose fin small, sometimes fimbriated. Anal long. Cau-

dal forked. Gill opening very wide, the outer branchial arch extending forward to behind

the symphysis of the lower jaw, and beset with very long gill rakers. Branchiostegals,

13 or 14. Pseudobranchise none. Air bladder none.

GONOSTOMA DENUDATUM, EAFrNESQUE. (Fig. H6.)

Gonostoma denudaia, Rafinesque, Ind. Ittiol. Sicil., 6.5.—Bonaparte, Fauna Italica, Pesci, fasc. xxvii, 1840,

fig. 11. Cuvier & Valenciennes, Hist. Nat. Poiss., xxii, 376.—Johnson, Ann. and Mag. Nat.

Hist., X, 1862, 279.—GuNTHER, Cat. Fish. Brit. Mus., v, 391; Challenger Report, xxii, 172.—Vail-
LANT, Exp. Sci. Travailleur et Talisman, 102.

Gasteropelecus acatithurus, Cocco, Giorn. Sc. Lit., 1829, No. 77.

Gonoatomus acanthurus,Cocco, Lett, su Salmon! ; B. pi. 1, fig. 1 ; Nov. Ann. Sci. Nat., Bologna, fasc. 9, p. 3, pi.

I, fig. 1.

The height of the body is contained 5J times in the total length (without caudal) ; the

lengtli of the head 4 times. Jaws heterodont, the intermaxillary being armed with 2, the
maxillary with about 12 large, distinct teeth, the spaces between them being filled with very
small teeth; lower jaw similarly armed with 10 or 11 large teeth. The entire cheek is cov-

ered by the enormously enlarged infraorbital. (GUnther.)

Eadiai formula: I). 14-15; A. 30-31; P. 11-12; V. 8; L. lat. 36.

This species is known to be common in the Mediterranean and the neighboring parts of
the Atlantic, especially off Madeira.

Its first occurrence in the western Atlantic was in 1881, when it was trawled by the
Fish Emch off the New England coast. It was also obtained by the Albatross, at station

2665 in 2(i3 fathoms, and by the French expedition, in 1,180 meters, off the coast of Morocco
and off the Cape Verdes, in 460-580 meters.

GONOSTOMA BREVIDENS, Kner & Stkindachner. (Figure 117.)

Oonoetoma brevidens, Kner & Steindachneu, Sitzb. Akad. Wissensch., Vienna, lxi, 1870, 443.

Body elongate, compressed, its height one-sixth of total (without caudal) ; length of
head nearly one-fourth. Diameter of eye equal to length of snout, and about one-fifth length
of head. Intcrorbital sjiace about two-thirds diameter of eye. Mouth opening large, oblicpie,
lower jaw projecting; upper jaw reaches back to the aiigle of the preoperculum, and is

convex on its lower edge. Intermaxillary, maxillary, and mandible provided with a single
row cf sharp teeth, unequal iu size. Tongue toothless. Two stronger teeth near the sym-
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physis of tlie lower jaw. On the palatines and possihly npon the ptcrysoids a few small,

sharp, pointed teeth. Gill openins;- very wide; the gill rakers long and tliin. Preoiierenlum

rounded. Twelve short brauchiostegals; at the base of each of the 8 anterior ones a lunn-

nous dot. ISTo psendobranehi;^. Gill laminse large. Probably the lower pharyngeal bones
covered with teeth similar to those in the jaws, but in .several rows. Tlie dorsal has its

origin nearly midway between the ventral and the anal, and is composed of 13 or lirays.

Adijiose fin thread-like. Ventral in front of the middle of the body (not behii d, as .stated

by Kner) with 7 rays, reaching to the vent. Anal with from 17 to li) rays, beginning under
the last 3 or 4 rays of the dorsal, and the fin similar in height to tlie dorsal. The cau-

dal is equal in length to that of the head from snout to preopercnlum, and is strongly

forked. Pectoral small, pointed, and nearly as long as the caudal. The thin, caducous

scales with which the body is covered exhibit no radiating lines, sim])ly delicate, concen-

tric rings. On either side two longitudinal rows of inconspicuous phosphorescent siwts,

surrounded with black pigment ; the lower row near the line of the belly begins near the

throat and ends at the origin of the anal. In the .space from the pectoral to the ventral are

16 .spots; between the ventral and the anal 11; the upper row couunences with 2 large

spots upon the suboperculum, and continues back to the caudal. Color, dark gray ; the back

and belly silvery; all the fins whitish, uniform <'olor.

Eadial formula : D. 13-14; A. 17-19; V. 7.

This form, described in 1S70 by Kner from a single badly damaged .specimen taken in

the Atlantic, is evidently a true Gonosfoma. It closely resembles in many respects Mauro-

licus Potrerue and MauroKcus attemiatux of authors, which seem to have little aftinity with

the tji^ical species of Maurolicu.s.

We have before us a specimen taken by the Blal-e from Station coxlv, off Havana, a^t a

depth of 243 fathoms. Other specimens were taken by the Blale from Statiim xliii, off

Grenada, at a depth of 401 fathoms; from Station xliv, off Grenada, at a depth of 161 fath-

oms; trom Station XLV, in the old Bahanux Channel, at a depth of 500 fathoms, and from

Statiou XL,VI, off Be(pxia, at a depth of 4.^8 fathoms.

CYCLOTHONE, Goode and Bean.

Cydolhone, Goode and Beax, Bull. Mus. Comp. ZoJll., 18S3, 221 (trpe, Cydolhone hisra=Gono$ioma microdon,

GiTNTUER).

JVeoefoma, Vaillant, Exp. Scient. TmT.ailloiir et Talisni.aii, 1888, 86 (type, .V. halhiiphiliim).

Body elongate, somewhat compressed, apparently devoid of scales;* lower parts with

inconspicuous series of luminous spots, with the latter arranged approximately as in Gono-

stoma, but usually much less conspicuous. Head conical, compressed; cleft of mouth very

wide, oblique, extending behind the eye. The lower jaw strongly projcM-ting. Maxillary

long and slender, sickle-shaped; somewhat dilated posteriorly, but covering only an incon-

siderable portion of the cheek. TTi)per jaw with a single series of needle-like teeth, some

of which are enlarged; lower jaw with similar teeth, and in some species with a few canines

in front. Teeth on vomer sometimes in patches, sometimes reduced to a single pair of

fangs. Palatine and pterygoid teeth present or absent. Eye moderate, not conspicuous.

Gill opening very wide, the membranes free from isthmus. Gill rakers numerous, long and

slender. Pseudobranchi;c none. Brauchiostegals. Xo air bladder. Dorsal and anal

moderate, opposite, the latter much the longer. Adipose fin sometimes present.

CYCLOTHOXE MICRODOX, (GCxTnER), Goode ani> Ueax. (Figure 111.)

Gonogtoma microdon, GCnther, Ann. and Mag. N,at. Hist., 1878, II, 188; Voy. Chall., xxii. 175.-Alcock,

Bathybial Fishes of the Bay of Bengal. 1869, 25.

Cyclothone hisca, Goode and Bean, Bull. Jlus. Comp. Zcil., x. 1883, 221.-Jori.ax. Cat. Fish. X. Am., 46.

Body elongate, its greatest height contained 7| times in its length to base of middle

* It is possible that very thin and exceedingly caducous scales may l)e present in lifr, but they arc so

exceedingly loosely attached that not a single one lias been found upon hundreds of indivuhials ex.amined

by UB, and at all eVents they are very difierent (roni the more p.^rsi-sfent scales of Gonostoma ,k»u<latum.
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caudal rays, its width being less than two-thirds of its height. Its height at the ventrals

is fontaiiied S;', times in standard length; the least height of tail is half that of the body at

tlie ventrals.

Cheek naked. Head length contained 4§ times in body length, its width about one-

third of its length. Tlie intcrniaxilliuy is very short, extending to vertical from posterior

limb of anterior nostril. The maxillary is very strongly curved downward, and has a short

knab at its anterior extremity, not visible without dissection. The maxillary extends back-

ward to a distance from the tip of the snout equal to the length of the head without the

snout. The peculiar arrangement of the teeth is described above in the generic diagnosis.

Most of those in the maxillary are inclined strongly forward. Gill rakers, 9 above the angle

and 13 or It below.

The long lower jaw, with the exception of the projecting tip, is included within the

ujiper jaw; its length is equal to the distance from the anterior nostril to the end of the

head.

Eye circular, close to the profile, the interorbital area being very narrow. Its length

is equal to that of the snout, and contained 7 times in the lengtli of the head.

Dorsal tin inserted at a distance from the tip of the snout equal to 3 times the length

of the lower jaw, its base being as long as the head; the first ray is minute and about two-

thirds as long as the eye; the second ray is about two-thirds the length of the base of the

fin, and the subsequent rays rapidly and uniformly decrease in length to the last, which is

about twice as long as the first. All the rays except the first are bifid.

The anal flu is inserted under the second ray of the dorsal ; its base is half as long again

as that of the dorsal, and nearly one-third as long as the body of the fish; its outline

resembles that of the dorsal, though slightly emarginate, its longest ray a little longer than

the longest of the dorsal, and half as long as the base of the fin. All the rays except the

first are bifid.

Caudal forked, its middle rays less than half as long as the outer rays, equal in length

to least height of caudal peduncle.

Pectoral inserted under the tip of the opercular fiap, its length e(iual to the greatest

height of the body.

Ventral inserted at a distance from the snout equal to twice the length of the head, its

length slightly exceeding that of the jiectoral, and contained 7 times in the standard body
length.

Radial formula: B. VII-IX; D. 1+11-12; A. l + lG-20; C. 17; P. 9-10; V. 5.

<Joh)r blackish brown, the luminous jjores inconspicuous, in a row in each side from the

pectoral region to the tail, and another below it from the throat to the origin of the anal.

The Vhallcnyer obtained this form first from great depths near Bermuda, but subse-

quently at numerous localities in the Atlantic;, Pacific, and Antarctic Oceans, at depths of

from 500 to 2,900 fathoms; and it has since also been obtained from very numerous local-

ities in the Atlantic by the Albatross and the Blalce. Althcmgh many hundreds of

spocimens are in the National Museum, the species is so exceedingly delicate and hard to

preserve that not one of them gives satisfactory opportunity for study.

Ncostoma (itrndrioculatuni, ^'aLllant, pi. viii, fig. 2, must be very similar to this species

(Exp. Sci. Trav. et Talisman, 99).

Accoi'ding to Alcock, G. microdon has been found by the Investigator in the Bay of

Bengal, in 485 fathoms, and in the Andaman Sea, in 205 fathoms.

CYCLOTIIONE BATHYPHILA (Vaillant). (Figure 118.)

NeoHoma bathyphilum, Vaillant, I^a Nature, 1884, 184 (name and rough figure only); Exp. Sci. Travailleur
et Talisman, 1888, 96, pi. viii, fig. 1, la.

Body elongate, compressed; its greatest height about one-eleventh of its total length;

the length of the head two-ninths. Vent midway between tip of snout and end of caudal

rays. Kye moderate; its diameter ecpial to half the length of the snout, and also to the

width of the interorbital space; it is placed far forward, so that the length of snout is greatly
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reduced and one-fourth length of head. (Jlet't of mouth excecdiiioly wide, oblicjuc. ISIaxil

lary somewhat dilated, hut not covering any considerable portion of the ciieek, and its fip
separated from the angle of the (.perculuni by a distance greater tban tlie diameter of the
eye. The teeth upon the intern)asillaries are moderate in size; upon the maxillaries and
the mandible larger, conical, separated by moderate intervals, which are filled with smaller
teeth. Teeth also on palatines, jiterygoids, and pliaryngeals. Opercular bones very thin.

The origin of the dorsal and anal fins ojiposite, inmiediately behind the vent; tlie latter

is more than twice as long as the former and reaches nearly to the tail, which is forked. A
small adipose dorsal fin at a distance from the dorsal equal to the length of the base of the
latter, and about the same distance from the anal. Pectoral and ventral composed of weak
rays, the origin of the latter nearly midway i'rom the base of the pectoral to the vent, and
the tips of the longest rays reaching to the vent. Branchial arches 4, long and slender;

very elongate gill rakers, 10 abo\e and 15 below the angle of the first, the longest twice as

long as the eye. Velvety black, with a number of luminous spots.

Kadial formula: I). 12, 13: A. 21, 22; V. 7; P. 10. Branchiostegals, 13.

This species was obtained by the French explorers at depths of from 1,420 to 2,582

meters in the (iulf of Gascogne and olf the Azores. It has since been found in considerable

numbers in the western Atlantic by the Albatross, in the following localities : From station

2103, in 38° 47' 20" N. lat., 72° 37' W. Ion., at a depth of 1,(»91 lathoms; from station 2140,

in 17° 30' 10" jST. lat., 70° 40' 05" W. Ion., at a depth of 000 fathoms; from station 2534, in

40° 01' N. lat., 07° 29' 15" W. Ion., at a depth of 1,234 fathoms, and No. 35514 U. S. F. M.,

from station 2196, in 39° 35' N. lat., G9o 44' W. Ion., at a depth of 1,230 fathoms.

CYCLOTHONE ELONGATA, (GCntheh). (Figure 119.)

Gonostoma elongatum, Gunther, Ann. and Mag. Nat. Hist., 1878, ii, 187.—Challonger Report, xxii, 173, pi.

XLV, fig. B.—AiCOCK, Ann. and Mag. Nat. Hist., 1891, ii, 127; 1892, li, 354.

Sigmops stigmatictis, Gill, Proc. U. S. Nat. Mus., vi, 1883, 2.56.

—

Jordan, Cat. Fisb. N. Am., 46.

Heightof body one-seventh of total length (without caudal); leugthof head two-ninths.

Vent midway between root of caudal fin and eye. Eye moderate, two-thirds length of

snout, about one-eighth length of head; its diameter less than width of interorbital space.

Mouth exceedingly wide, maxillary extending to the posterior angfle of the operculum, with

a number of large teeth at considerable distances, with interspaces filled with smaller teeth;

intermaxillary with 2 and mandible with al)ont 10 large teeth. Infraorbital bone dilated,

covering only about one-half of cheek. Opercular bones thin. Gill lamina' short. Gill

rakers long. Branchiostegals 11, very short. Dorsal fin inserted a little behind the ver-

tical from vent; greatest height exceeds that of the body at the point of its origin. Anal

fin directly under the dorsal, much longer, extending nearly to root of caudal, highest in

front. Pectoral narrow, slender, placed low; its length two-thirds that of the head. Dis-

tance of ventral from vent contained one-half in its distance from pectoral. Scales have

apparently been present, on a part at least, of the body, namely, the tail and ventral line.

Luminous organs very pink, with silvery margins, in two rows on either side of the

abdomen.

Radial formula: D. 13; A. 27-30; P. 11; V. 7. Color black.

This species was obtained by the ChaUeinjer from two localities in the South Pacific,

one, station 191, south of New Guiiu^a, at a depth of 800 fathoms; one, station 194a, off

Banda, at a depth of 360 fathoms, and has been found in considerable numbers in the deep

waters off the American coast by both the Blake and CItaUcngcr* and by the Inrestigator

in the Indian Ocean, station 107, 738 fathoms, and station 107, 1,200 (?) fathoms.

* Cyclolhoiic gracilis {Govostuma gracile, Guntiier, Ann. and Mag. Nat. Hist., 1878, li, 187; Challenger Re-

port, XXII, 174, pi. XLV, fig. c.), found by the Challenger at depths from 245 to 2,425 fathoms, soutli of .Tapaii,

is elongate and apparently scaleless, as in the other species of the genus. The cheek is only i)artially

covered by the interorbital; larger teeth in the ui>p<T jaw rather numerous. Heiglit of body onC-uiutU of

total length; length of head one-fifth. Adipose fni absent. D. 10; A. 26; P. 11; V.6.
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No. 33291, IT. S. N. M.. the type of Gill's <;ciins tAlgmopa a\\(\ Shanes, Sigmops stigmaH-

cm, is an iiupevrt'ct individual, lioui wliich tlie luminous spots had beenrnbbed oli' before

it was examined by him; at the time when he studied the species this specimen was the

only one which had Ix-cn obtained, and the material was lacking for a complete comparison.

A single in(ii\idiial was taken by the iJ/«ATfroni Station xxxviii; and specimens from

the following localities have been obtained by the Albatross: No. 33368, U. S. N. M., from

station 2077, in 410 0»' 40"K lat., (i()O()2'20" W. Ion., at a depth of 1,255 fathoms; No.

35440, U. S. N. M., from station 2193, in 3()o 44' 30" N. lat., 70° 10' 30' W. Ion., at a depth of

1,122 fathoms; No. 33291, U. S. N. M., from station 2039, in 3So 19' 28" N. lat., 08° 20' 20" W.
Ion., at a depth of 2,369 fathcmis; No. 35465, U. S. N. M., from station 2196, in 39° 35' N. lat.,

690 44' w. Ion., at a depth of 1 ,230 fathoms ; No. 38174, IT. S. N. M., from station 2725, in 36°

34' N. lat., 73° 48' W.lon., at a depth of 1,374 fathoms; No. 35006, from station 2219, in 39°

46' 22" N. lat., 69° 29' W. Ion., at a depth of 948 fathoms; and specimens from station 2718,

in 38° 24' N. lat., 71° 52' W. Ion., at a depth of1,569 fathoms ; from station 2535, in 40°, 03' 30"

N. lat., 67° 27' 15" W. Ion., at a depth of 1,149 fathoms; and from station 2149, in 13° 01' 30"

N. hit., 810 25' W. Ion., at a depth of 992 fathoms. No. 29069, U. S. N. M., was obtained by

the Fish Hawk from station 1048, in 38° 29' N. lat., 73° 21' W. Ion., at aaepth of 435 fathoms.

BONAPARTIA, Goode and Bean, n. g.

Body oblong, compressed, slender behind, as in Gonostoma; covered with large cycloid

scales, nearly equal in size. A continuous row of photophores on either side of the ventral

line upon the lowest row of scales, extending from the anterior part of the lower jaw to the

extremity of the base of the anal; others upon the caudal peduncle. Head much com-

pressed, cleft of mouth very wide. Intermaxillary short; maxillary long, curved, forming

the entire margin of the upper jaw, extending to the angle of the ]>reoperculum. Jaws
armed with a single series of not very numerous, acicular teeth, uniform in size; minute
teeth on the palatines and pterygoids. Bye moderate. Pectoral and vential fins small.

Dorsal fin on the hinder half of the bodj', opposite the anterior portion of the anal. Adipose
fin absent. Anal much longer and higher than dorsal. Caudal (probably) subtruncate.

Gill-opening exceedingly wide, the branchial aperture extending nearly to the dorsal line

on either side, and extending forward also to the symphysis of the lower jaw. Gill-rakers

very long.

This species is named in honor of the Prince of Canino, whose admirable work upon the

fishes of Italy, one of the most essential of the older works in the ichthyologist's library, is

especially full in its discussion of the fishes allied to the one now under discussion.

BONAPARTIA PEDALIOTA, Goodk and Bean, n. s. (Figure 120.)

Body elongate, comjiressed, its height contained 4J times in its total length (without

caudal) ; length of the head 3.J times. The diameter of the eye is about equal to the length

of the snout, and about one-fifth of the length of the head; width of iuterorbital space less

than diameter of the eye. Mouth large, oblique, the lower jaw slightly inojecting; the
upper jaw reaches back to the angle of the preoperculuni, and is convex on its lower edge
between the verticals from the anterior and posterior margins of the eye. The pre-

operculum extends backward in a sharp angle. The origin of the dorsal fin is equidis-

tant from the root of the ventral and the axil of the posterior anal ray, and in the vertical

from the base of the fourth or fifth anal ray; its length of base about two-fifths of that of

the anal, and a little more than half the length of the head. Its greatest height, which is

anteriorly, about etiual to the length of its base. The space between this and the root of
the cauchil is equal to the length of the upper jaw. The origin of the anal is equidistant

from the posterior margin of the orbit and the base of the middle caudal rays. Its ante-

rior third is greatly prolonged, falcate in form, giving to the lower outline of the fin a para-
boloid curve. The length of the longest or third ray is about e(iual to the length of the
base of the fin, and nearly four times the length of the twelfth ray. Posteriorly to the end
of the dorsal the fin is low, decreasing from a length equal to the diameter of the orbit> to
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about half this dimension in the ultimate rays. The pectorals and veutrals arc short and
feeble, the veuti-al inserted about midway between the tip of the snout and the root of the

caudal fin. Pectoral about midway from the tip of the snout to the origin of the anal. The
caudal apparently about efpial to the head in its length, but being mutilated, its form can-

not be accurately determined. The scales resemble those of Gonostoma, without radiating

lines. A single row of rather conspicuous phospliorescent spots extends from the lower

jaw beneath the eye, to the end of the anal on either side, these dots being heavily mar-

gined and with black above. There are twelve of these between the branchial ojjening

and the origin of the ventral, five between the ventral and the anal, sixteen in the anal

series, and two upon the caudal peduncle, one at the origin of the lower caudal rays, the

other in the vertical above it and about one-fifth of the distance from the dorsal outline. A
series of vertical, elongated spots, apparently phosphorescent, upon either side of the lower

jaw, giving it a pectinate appearance.

Color (in alcohol) brownish gray; the head with silvery rctlectioiis.

Eadial formula: D. 20; A. 30; L. lat. 46.

The types of this species are two specimens, about one and two inches long resi>ect-

ively, obtained by the steamer Albatross from station l.'<i4:2 in 2o^ 20' .JO" X. Lat., 79^ 58'

W. Long., at a depth of of 217 fathoms.

YARRELLA, Goode and Bean, n. g.

Body elongate, compressed, covered with rather large, thin, deciduous scales; the lower

parts with luminous spots. Head conical, compressed; cleft of mouth very wide, oblicpie,

extending behind the eye. Lower jaw strongly projecting. luteruiaxillary comparatively

long, forming about half of margin of upper jaw. Upper jaw with a single row of teeth in

the maxillary, and a double row in the intermaxillary, interspersed with occasional stronger

teeth; those in the intermaxillary directed downward or backward, those in the maxillary

somewhat forward. Mandible with double row of small teeth, outer row with some larger

ones. A row of short, weak teeth on the palatines; head of vomer with a short fang on

either side. Eye moderate; gill openings very wide, the memln'anes free from the isthmus.

Gill rakers not very numerous, rather short and stout. PsendobrauchiiB none. Branchi-

ostegals numerous, 14. No air bladder. Dorsal and anal well developed, the former far in

advance, its posterior rays over the origin ofanal. No adipose fin. Caudal moderately forked.

This genus is in several respects intermediate between Gonostoma and Photkhlhys. It

is named in honor of William Yarrell, F. L. 8., (1789-1856), the English ichthyologist.

YARRELLA BLACKFORDI, Goode and Beax, n. s. (Figure 121.)

Body elongate, its greatest depth equal to length of head without snout, and contained

7J times in the total (without caudal). Length of head U times in total (without caudal).

Eye moderate, its diameter two-thirds length of snout, and contained 7 times in length of

head. The maxillary extends far behind the eye, its length equal to that of the postorbital

part of the head. Length of intermaxillary nearly two-fifths length ol' head. Teeth as

described under genus. Gill rakers (> above and 13 below the angle of the first arch, the

longest about as long as the eye. Brauchiostegals, 14. Dorsal origin a little nearer root

of caudal than tip of snout, its origin nearly over the middle of the space between the ven-

tral and the anal origin, and its jiosterior ray over the seventh ray of the anal; the length

of its base equals that of postorbital part of heatl: rays imperfect, the longest fragment

remaining equal to longest of anal, and not nuicli more than one-third length of head.

Distance of ventral origin from tip of snout contained 2J times in total (without caudal);

rays imperfect, the longest only about one-fourth of length of head. Bectoral placed low,

on a narrow base. Scales have evidently been present, and of considerable size, but their

character and number can not be ascertained.

Eadial formula: D. 15; A. ii, 27; V. 6; P. 8.

Color, purplish brown; 9 phosphorescent spots on the isthmus, 25 between the sjm-

physis of the mandible and the root of ventral, 12 between the origin of ventral and vent,
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aud -6 I'lom vi'iit to tail. A second row of pearly spots extends from above root of pecto-

ral to origin of anal.

This species is dedicated to E. G. Blackford, president of the board of fish commis-

sioners of the State of ZSew York, in recognition of his services in the promotion of ich-

thyological studies.

The type of this species was obtained by the Alhatros.i from station 237G, in 29° 03' 1.')"

N. lat., 88° 16' W. Ion., at a depth of 324 fathoms. Two other specimens, the larger one 9^

inches in length, were taken by the Albatross at the same station.

DIPLOPHOS, Gunthep.

Diplophos, GC'NxnER, Jonrn. Mus. Godeffroy, II, 1873, p. 101 ; Challenger, Report xxxi, 1889, p. 32.

Body much elongated, band-shaped (covered with large thin deciduous scales?). A
double series of phosphorescent organs runs along the lower side of the body and tail.

Head compressed, with pointed snout and projecting lower jaw. Moutli very wide but

slightly oblique; jaws armed with small pointed teeth rather unequal in size; eye of mod-

erate size; paired fins well developed; dorsal fin in advance of the anal, behind the ven-

tral; adipose flu none; anal very long. (Giinfhcr.)

This genus is represented by two species—the type, Biplophos ta'nia, and another from

the Pacific, Biplophos pacificvs (Challenger Eeport), 1. c. 33. Both species were obtained

near the surface, but their relations with deep-sea forms are very intimate.

DIPLOPHOS T^NIA, GiiNTiiER. (Figure 126.)

Diplophos twnia, GOnther, Journ. Mus. Godeftroy, II, 1873, p. 104 ; Chal. Eeport, xxxi, 1889, p. 32, pi. iv, fig. c.

The length of the head is one-sixth of the total length, the greatest depth of the body
only one sixteenth. Snout more than twice as long as the eye, pointed, with the lower jaw
longest. The maxillary reaches backwards far behind the eye. Dorsal fin short, its first

ray somewhat nearer to the end of the snout than to the root of the ciiudal; anal fin com-

mencing below the last dorsal ray, and ending at a short distance from the caudal. Paired

fins short; pectoral inserted near to the lower profile; ventrals reaching nearly to the ori-

gin of the dorsal. The phosphorescent organs are rounded black bodies, without silvery

centre; they are very numerous and arranged in two parallel series along each side of the

lower profiles. Those of the upper series are smaller than those of tlie lower, are quite round

and do not extend so far towards the head and the caudal, as the lower. The lower are larger

and transversely oblong. A pair of stiU larger luminous organs occupies a iwsition in ti-ont

of the base of the lower caudal rays. Brownish. {GUnther.)

Eadial formula: D. 8; A. ca. 43; V. 8.

Taken in tow-net at night, lat. 30° S., Ion. 24° W., and lat. 22° N., Ion. 30° W.

PHOTICHTHYS, Hutton.

Phoaichlhys, HL'TTOn, Cat. New Zealand 1- ii^h., 5.5.

Photichthys, HuTTON, Ti'ans. N. Z. Inst., v, pi. xv. fig. 90.—GiTNTirKU, Cball. Kep., xxii, 177.

This genus is closely allied to Gonosfomn, from which it ditiers in the following points:

Both jaws are armed with a single series of teeth, those of the maxillary being small

and eqwdl in size. The intermaxillary is armed with 2 large fangs besides the small

teeth; mandible with 7 large equidistant teeth, the spaces between them being filled

up with very small denticles. Vomer with a fang on each side of its heail; palatine with

strong, curved teetli, which gradually decrease in size backwards. The dorsal fin corre-

sponds in position to the space between ventral and anal ; adipose fin small. Air bladder

present as a long, simple sac with thick walls. {Hutton, Gihifhcr.)

This genus is represented by a single species, P. arr/enteus, fig. 122 (A), described from

specimens thrown ashore at (V)ok Straits after severe gales. There are specimens in the

British Museum aud the Wellington Museum.
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Family ASTRONESTHID^E.
Astronesthidcp, Gill, MS.

Stomatoid flslie.s, witli adipose dorsal present, and scaleless body. Dorsal fiu inserted

behind vent, but in front of anal. {Gill, 3IS.)

ASTRONESTHES, Richardson.

Astronesthes, Richardson Voy. Sulph., lohtli., 1845, 97.—GCnthei!, Cat. Fish. Brit. Miis., v, 424.

Pha-noihis, Lowe, Proc. Zoiil. Soc. London, 1S.")0, 250.

Body rather elongate, compressed, scaleless. Head compressed, the snout .short, the

mouth wide. Teeth pointed, unequal. Ujiper Jaw with 4 long, curved canines; lower

with 2; maxillary teeth fine, subequal; palatines with a single series of small, pointed

teeth, similar to those on tongue. Eye moderate. Throat with a barl)el. Dorsal fin long,

inserted in front of anal, behind ventrals; adipose fin present; caudal forked; paired fins

well developed. Gill rakers minute. No pseudobranchia". No air bladder. Lower parts

with phosphorescent .spots. (JonJuH and G'tWcrt.)

ASTRONESTHE.S NIGER, RicnARDSOx. (Figun- 1?3.)

Aslronesthes nigra, Richardson, Voy. Sulph., Ichtli. 97, pi. 50, tigs. 1-3.

Astroncsthes niger, GuNTHER, Cat. Fisli. Brit. Mus., v, 425.

Stomias Fieldii, CuviER and Valenciennes, Hist. Nat. Poiss., xxii, 378.

Chauliodits Fieldii, Cuvier and V^alenciennes, I. c, xxii, 389.

Phanodon ringens, Lowe, Proc. Zoiil. Soc, 1850, 251.

Black, with about 22 luminou.s spots lietween chin and ventrals. Barbel a little longer

than head. Dorsal beginning just liehind base of ventrals; pectoral not reaching nearly

to ventrals. Jaws equal. Eye large, well forward.

Radial formula: Head 4; depth 5.J. D. 17; A. 14.

This spcides is represented in the national collection by only a single .specimen (No.

34538, U. S. N. M.), the tye of Cliauliodus FieMii, C, and V., obtained by C'apt. Field, in May,

1819, on a voyage from ]\Iogador to New York, probably at the surface. This specimen

passed from the hands of Dr. Mitchill to those of Mr. J. Carson Brevoort, then to INIr. E.

G. Blackford, by whom it was presented to the National Museum.

ASTRONESTHES GEMMIFER, Goode .md Bean, n. s. (Figiu-e 124.)

Length ofhead contained 4i times in the total (without caudal) ; its depth 8 times, and

the depth of the body 5i times. Barbel about equal in length tt> the head. Origin of the

dorsal fin a little nearer tip of snout than root of caudal; length of its base contained

nearly 4 times in the total (without caudal); its longest ray two-thirds the length of the

head. Ventral origin directly under the dorsal origin; length of the ventral contained 5J

times in the total (without caudal); it does not nearly reach to the vent. The distance of

the anal origin trom the root of the caudal is a little more than one fourth of total length

(without caudal). Eye longer tliau snout; one-fourth as long as the head. Pectoral is

nearly one-seventh as long as body (without caudal).

Radial formula: D. 17; A. 17; Y. 7; P. 9.

The tji)e of this species (No. 24045, U. S. N. M.), about 7i inches in length, was taken

from a halibut's stomach, Jaiuiary 26, 1890, by the schooner Polar ^S'uve, in 44° 25' N. hit.,

530 12' W. Ion. The halibut was taken in about 300 fathoms.

This species may possibly prove identical with A. niger. Thelinn'ts of variation of the

fin rays in this genus has not been determined for lack of .sufticicnt material. The species

has 17 anal rays and numerous gem-like dots on the lower part of the body, there being

about 30 in the series from the symphysis of the mandible to the ventral.
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ASTRONESTHES RIC'HARDSONII, Poey. (Figure 125.)

Aatronesihes Hichardsonii. Poey, Mem. Hist. Nat. Cuba, I, 1853, 176.

Chauliodus Jliehiirdsoiiii, Poky, loc. fit., I, pi. x, fig. 2.

Length of head coutaiiicd 4:1 times in total (without caudal) ; its greatest depth nearly

two-third.s of its length. Body sh?nder, its height at the .dorsal origin equal to length of

postorbital part of head, and one-eighth of total length (without caudal). Snout very short,

two-thirds diameter of the eye, which is contained nearly 4 times in length of head. No
teeth on the vomer, and a few scattered small teeth on the palatine bones. The origin of

dorsal is nearer to root of caudal than tip of snout. Length of dorsal base half that of the

head; rays all imperfect. Ventral origin immediately under the dorsal origin; it does not

nearly reach to the vent, and its length equals that of the postorbital part of the head.

Distance of anal origin from root of caudal equals length of head. Length of anal base

equals postorbital part of head. Adipose fin directly over the tenth ray of the anal.

Pectoral narrow and slender, length of the longest ray now remaining being two-fifths that

of the head. Color, black ; about 35 luminous dots between the symphysis of the mandible

and the origin of the ventrals.

Eadial formula: D. 11; A. 14 or 15; V. 7; V. 9.

A single specimen (No. 35540, U. S. N. M.), 7J inches in length, from Cuban waters.

Family STOMIATID^^.

Stomiatidd, OOnther, Cat. Fish. Brit. Mus., v, 1864, 424.

—

Gill, Johnson's Cyclopaedia, iv, 1677.

—

Jordan
and Gilbert, Bull, xvi, U. S. Nat. Mus., 285.

Isospondylous fishes with elongate, tapering body naked or covered with very thin and
deciduous scales. Head oblong. Snout short and rounded. Eyes large and far forward.

Opercular apjjaratus imperfectly developed. Mouth enormous with deep lateral cleft.

Lateral margin of upper jaw formed by the supramaxillary and provided with teeth along

the edges. Teeth usually strong, unequal, some of them often ftink like or barbed. Gill

membranes not joined, free from the isthmus. Branchiostegals numerous (12-17). A long

barbel at throat. No pseudobranchiffi. Dorsal fin short, median or posterior, without
spines. Anal free, far behind and small. Caudal distinct. Pectorals low down on the

scapular arch and narrow. Ventrals inserted far backward. Stomach ca^cal, and pyloric

appendages absent. Sides with phosphorescent spots. Skeleton feebly ossified. Eggs
excluded through oviducts.

KEY TO THE SUBFAMILIES AND GENERA.

A. Pectorals present.

I. Body covered with fine scale.s. Ventrals very far back Stomias
II. Body naked.

a. Pectorals with scp.arate ray. Vomer with teeth. Teeth in jaws long.

1. Teeth, depressible. Palatines with tcctli Echiostoma
2. Teeth, not dc^pressible. Palatines toothless. Luminous organs very numerous.. Opostomla.s

b. Pectorals normal. Vomer toothless.

1. Dorsal and anal similar in size and opposite.

a. Teeth fang-like. Pigment spots in place of lateral line. Eye small.. GrammaTOSTOMias
b. Ttictli small, sub(;(inal. Eye large Pachystomias
c. Teeth stout. Eye sm.all. Ventrals high on side of trunk Bathophilus

2. Anal much longcir than dorsal. Palatine teeth absent ; . .

.

Eustumias
B. Pectorals absent.

1. Body naked.

a. Dorsal behind vent Photonbctes
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STOMIAS, Cuvier.

Stomias, Cuvier, Rogue Anim., ii, 1817 (type, Jiaox boa, liisso, li-om the Moditorraueau).—Gi'NTiiEi;, Cat.

Fish, lirit. Mus., v, ll't!.—Jokdan and Gilbkrt, Bull, xvi, 11. S. Nat. JMus., 2!<(>.

Stomiatids with body elongate, cominessed, covered witli exeeediugly fine and deeid-

uons scales, which are scarcely iniln-icated, lyinj;- in snhliexagonal depres.sioiis in tlie skin.

Head compressed, snont very short, and mouth vMt enormous. Mouth obliciue, with lower

jaw projecting. Teeth pointed, unequal, those of premasillaries and mandible very large;

maxillary with hue teeth; vomer with a pair of fangs; palatines and tongue with smaller

pointed teeth. Eye moderate. Opercular portion of the head short; a large fleshy bar-

bel su.spended from the liyoid region. \'ent far back. Dorsal comparatively long, far

back, opposite anal. I'ectorals and ventrals small, the latter far back. Claudal tin moder-

ate. Lower side of head, body, and tail with series of phosphorescent dots. Gill openings

very wide. No pyloric caca. (Gilnther.)

STOMiA.S FEROX, Eeixharpt. (Figure 127.)

Stomias ferox, REmnARDT, Vldensk. Selsk. Natnrv. og Mathematik, Afhaudl., x, pi. xxvii.—IvRiivER, Naturh.

Tidssk., II, 1846, 263.

—

Gaimard, Voy. Skaud., Atlas, Poiss., pi. xxiv, tig. 1.— GuntiieI!, Cat. Fish. Brit.

Mus., V, 426; Challenger Report, xxii, 20.5.—GoouE and Bean, Bull. INlus. Comp. Zool., x, 220.

—

Jor-

dan and Gilbert, Bull, xvi, U. S. Nat. Mus., 286.

Height of body about one-twelfth of total length ; length of head about one-tenth. Bar-

bel longer than head, tapering, not fi-inged. I'ectorals and ventrals not produced. Color,

black.

Eadial formula: D. 17; A. 21; T. 6; V. G.

This remarkable form was fiist found off the coast of Greenland by the Scandinavian

naturalist, and subsequently in the North Atlantic in 40° 41' 30" N. lat., 65° 68' W. Ion., at

a depth of ;3()4 and .^)24 fathoms. Subsequently by the Blalr at Station cccix, in 40° 1 1' 40"

N. lat., 68° 22' W. Ion., at a depth of 304 fathom.s, and at Station cccvi, in 41° .•52' 50" N.

lat., 65° 55' W. Ion., at a depth of 524 fathoms, and at Station cxxxvii, off Bahama Chan-

nel. Also by the Aihatrotis in the following localities: No. 29007, U. S. N. M.. from station

1048, in 38° 29' N. lat., 73° 21' W. Ion., at a deptli of 4.!.") fathoms; from station 2570, in 39^

54' N. lat., C7o05'3G" W. Ion., at a depth of 1,813 tatlioms; No. 35417, U. S. N. M., from

station 2180, in 30° 29' 50" N. lat., 71° 49' 30" W. Ion., at a depth of 523 fathoms; No. 33550,

from station 2095, in 39° 29' N. lat., 70° 58' 40" W. Ion., at a depth of 1,342 fathoms; from

station 2427, in 42° 46' N. lat., 51° W. Ion., at a depth of 523 fathoms; from station 2571, in

40O09'30" N. lat., 67° 09' W. Ion., at a depth of 1,356 fathoms; No. 35623, U. S. N. M., from

station 2236, in 39° 11' N. lat., 72° 08' 30" W. Ion., at a depth of 636 fathoms; No. 35453, U.

S.N.M., from station 2188, in 39° 54' 30" N. lat., 71008' W. Ion., at a depth of 235 fathoms;

No. 35614, U. S. N. M., from station 2201, in 39° 39' 45" N. lat., 71° 35' 15" W. Ion., at a depth

of538 fathoms; No. 28876, U. S. N. M., from station 995, in .39^ 40' 30" N. hit., 71° 31' W. Ion.,

at a depth of 358 fathoms ; from station 2428, in 42° 48' N. lat., 50o 55' 30" \Y. Ion., at a depth

of 826 fathoms; from station 2532, in 40O34'30" N.lat., 66048' W.lou., at a depth of 705

fathoms ; No. 3.5408, U. S. N. M., from station 2180, in 39° 29' 50" N . lat., 71 o 49' 30" W. Ion.,

at a depth of 52;; fathoms; No. 3.5409, TT. S. N. M., from station 2181, in 39o 29' N. lat., 71° KJ'

W.lou., at a depth of 693 fathoms; No. 3.5456, II. S. N. M., from station 2191, in 39° 45' 30"

N. lat., 700 17' W. Ion., at a depth of 961 liithoms; No. 33561, IT. S. N. M., from station 21(tl,

in 39oi8'.30"N. lat., 680 24'W. Ion., at a depth of 1,686 fathoms; from station 2429, in 42°

55' 30" N. lat., 50° 51' W. Ion., at a depth of 471 lathoms ; from station 25,53, in 39° 48' N. lat.,

70O 36' W. Ion., at a depth of .5,51 fathoms; from station 2572, in 402 29' N. lat., 660 04' W.

Ion,, at a depth of 1,769 fathoms; from station 25.54, in 39° 48' ;!()" N. lat., 70= 40' ;50" W. Ion.,

at a depth of 445 fathoms ; No. 28780, U. S. N. M., from station 936, in 39° 46' 30" N. lat., 69°

47' W. Ion., at a depth of 716 fathoms; No. 28838, U. S. N. M., from station 95;i, in .39o .52' 30"

N. lat., 70° 17' 30" W. Ion., at a depth of 724 fathoms; and a specimen from the stomach of

a fish obtained on the western part of the Grand Bank, at a depth of 120 fathoms.
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STOMIAS I50A (Uisso), Cuviek. (FiRuie 128.)

Esox boa, Risso, Iclitli. Nice, 1810, 330, pi. x, fi^. 34.—Risso, Hist. Nat. Eur. M<5rid., iii, 1, 440, fig. 40.

Stomias boa, CuviEU, Rfegne Animal, 1st ed., ii. 1S17, 184, Ct'VlKi; and Valenciknnes, Hist. Nat. Poiss., xvii,

368, fig. 545.—VAII.LANT, E.xp. Sci. Travailleur et Talisman, 115.

Stomias barbalua, Cuvieh, 1. o.—Bonaparte, Fauna Italica, Pesc. Fasc. xxvii (bad fig.).

The height of the body is contained 12i times in tlie total length, without caudal; the

length of the head !);^ times. Barbel as long as the head, terminating in 3 filaments. Pec-

toral and ventral fins very narrow and elongate. Each of the median abdominal series of

luminous spots contains .14 between pecstoral and ventral fins, 14 between ventral and anal,

and 15 between tlic origin of the anal and caudal. (Gunthcr.)

Eadial formula: D. 18; A. 18; P. 6; V. .5; L. lat. 88.

Stomias hoa was obtiiiued by the French expedition in eleven different localities, one

individual from each, at various depths in the Gulf of Clascogne, on the coasts of Portugal

and Morocco, on the Banc d'Arguin, and about the Cape Verde Islands, at depths from about

405 to 1,800 meters, the greatest depth being in the Gulf of Gascogne.

Dr. Peters also identified this form from the Pacific. [Monatsbericht, Ak. W'iss., Ber-

lin, 1876, 1840.

Vaillant having examined a, considerable amount of material, coincides with the opin-

ion of Giinther that iSlomias hoa and Stomias l)arbatHs are identical, but reinforces recent

opinions as to the distinctness ol' Stomiasferox, whi(;h is well characterized by its coloration

and its slender body, as well as by the form of the mandibulary barbel, which, although it

is soft and extensible, so that the characters derived from its relative dimensions are not of

special value, has an unfringed tip which may be regarded as a satisfactory character,

although even upon this question there is some doubt.

STOMIAS AFFINIS, Gunther. (Figure 129.)

Stomias affinis, Gi'mxHER, Challenger Report, xxii, 1885, 205, pi. liv, fig. A.

Scaleless, but with the hexagonal divisions of the skin distinct. The height of the body
is one-twelfth of the total length, without caudal, the length of the head one-eighth. Teeth

fixed. The barbel is about as long as the head, and terminates in 3 filaments (fig. a) ; the

end of the stem of the barbel white, with a black y)igment spot, and probably luminous.

Pectoral and ventral fins narrow and elongate, especially the latter, which tai^er into a fila-

ment and extend beyond the anterior anal rays. Anal fin higher than dorsal. Each of the

abdominal series of luminous spots contains 43 between the pectoral and ventral fins, 6

between ventrals and anal, and 15 (16) between the origin of the anal and caudal; another

parallel series runs below, and a third above the middle of the side of the body. Fins

white, dorsal, anal, and ventrals with black margins. (Giinther.)

Eadial formula: D. 17; A. 20; P. 6; V. 5.

Known from one specimen, 5 inches long, taken south of Sombrero Islands, Challenger

station 23, at a depth of 450 fathoms.

Stomias nehulosus, Alcock, a related form (Ann. and Mag. Nat. Hist., 1889, ii, 451),

is from the Gulf of Manaar, 597 lathonis. *S'. elongatns, Alcock (1. c, 1891, ii, 129), is from

the Indian Ocean, 738 fathoms.

ECHIOSTOMA, Lowe.
Echiostoma, Lowe, Proc. Zoiil. Soc Lond., 1843, 87 {type, Echiostomabarbalum, Lowe).

—

Gunther, Cat. Fish.

Brit. Mus., V, 427.—Jordan and Gilhekt, Bull, xvi, U. S. Nat. Mus., 280.

Body elongate, compressed, naked. Head compressed, with short snout and wide;

mouth cleft. Teeth jiointed, unecjnal, those on preniaxillary and front of lower jaw being

longest; maxillary teeth in single series, those of its lower two-thirds being small; teeth

of liinder part of the mandible in double or triple series; vomer with a pair of fangs;

palatines with a single series of small ])ointed teeth ; two groups of similar teeth on tongue.

Eye moderate. Opercular ])ortion of Iiead very narrow and ficxibk>; a fleshy barbel on the

center of the hyoid region. Dorsal fin far back, opjjosite anal. Caudal forked. Vent not

far in advance of caudal fin. Pectorals and ventrals feeble, the latter behind the middle

of the body. Series of phosphorescent dots along the lower side of the head, body, and
tail. Gill openings very wide. Gill rakers minute. No pseudobranchiae. No air bladder.
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ECHIOSTOMA BARBATUM, Lowe. (Figure 130.)

Echiostoma harhafiim, LoWK, Proc. ZoiU. Soc. London, 1813, 87.—Gunther, Cat. Fish. Brit. Mus., v, 427;
Voyage Challonger, x.\ii. 206, pi. i,m, lig. b.—Uoode and Bean, Bull. Essex, lust., 1879, 23.—,Ji,rda.\
and Gii.UEiiT, Bull. 16, U. S. N. M., 287.

Hyperchorhlus Taiuicri, GiLL, Proc. U. S. N. M., VI, 1883, 256.—Jordan, Cat. Fish. N. Am., l.ss.'j, 11.

Black, with an elongate, club-shaped (phosphorescent) rose-colored spot between the
maxillary and the eye. Barbel as long as head (in specimen seen), fringed at its tip.

"Upper ray of pectoral produced iu a long and .slender Hlanient, reacliing nearly to the
root of the ventrals" (wanting in specimens examined). Veutrals narrow, elongate. Head
6 iu length; depth !>.

Eadial formula: B. 11!; 1). 12-15; A. 17; V. 1+3; V. S.

Until iu 1879 a specimen <jf thi.s species (No. 22304, U. S. N. M.), was brought in by one
of the Gloucester ti.shiug vessels, this form was known oidy from Madeira, where a speci-

men 134 inches long was taken in a net close to the shore, prior to 1843, when it was
described by Lowe. Since 1879 numerous specimens have been obtained : two by the Blukc,

from Stations cxxxvi and cxxxvii, in the old Bahama Channel, at a depth of 500 fathoms;

and others by the Albatross, No. .35024, U. S. N. M., from station 2230, in 39° 11' N. lat.,

72^ 08' 30" W. Ion., at a depth of 630 fathoms; No. 33444, U. S. N. M. (tyi^o of Hyperelio-

ristns Tanncri, Gill), from station 2083, in 40° 20' 40" N. lat., 07° 05' 15" W. Ion., at a depth

of 959 fathoms.

ECHIOSTOMA MARGARITA, Goode and Bean, 11. s. (Figure 131.)

The length of the individual to base of the caudal is 393 millimeters (13J inches). The
greatest depth of the body, 51 millimeters, equals the length of the head and is contained

nearly 8 times in tlie total length. A stout barbel is situated at a distance of 23 millime-

ters from the tiji of the lower jaw; its length, 28 nullimeters, is somewhat more than one-

half the length of the head; at the extremity this barbel is divided into six fringes, one of

which is whitish ; a whitish Inmd on the barbel near the root of the fringes. There are

about 31 teeth on each side of the maxilla, and 30 on each side of the mandible; none of

the teeth in the jaws being enlarged. Tiie vomer has a pair of depressible fangs on the

right side and a single one on the left. Tliere are 5 depressible teetli on each palatine. Lin-

gual teeth iu about four rows. The largest teeth in the jaws are scarcely more than 2 mil-

limeters long.

The length of the upper jaw, 40 millimeters, is four fifths the length of the head. The

mandible, 48 millimeters, is nearly as long as the head. The diameter of the eye, 8 milli-

meters, equals the length of the snout and is one-fifth as long as the upper jaw. The man-

dible projects beyond the upper jaw when the mouth is closed a distance eijual to one half

the length of the eye. Nostrils about midway between the eye and the tip of the snout.

The gill lamina' are all well developed and increase iu size backwards, not eutirely con-

cealed by the opercular boues. The gill rakers consist of minute scattered spines.

The distance of the vent from the base of the caudal, (J4 millimeters, is contained 01

times in the total length. The anal begins inuuediately behind the vent and extends nearly

to the base of the tail. The dorsal is immediately over the anal. The origin of the ventral

is 211 millimeters from the tip of the snout and 109 Hullimet(U-s from the base of the caudal.

The sixth and longest ray of the ventral, 43 millimeters, is five-sixths the length of the head.

The pectorals of both sides have been torn off. Two rows of minute phosphorescent dots

similar to those iu U. harhatnm and similarly situated. A pearl-colored spot above the

maxilla, beginning at the hind margin of the eye ; its length about two-thirds that of t lie eye

;

Radial formula: D.18; A. 24; V. 7; P.O.

Color very dark, extending even inside of the month.

On the 13th of March, 1885, the steamer Alhatross trawled a large specimen ot Echio.

stoma at station 2394, N. lat. 28° 38' 30", W. Ion. 87° 02', in 420 fathoms (U. S. Nat. Mus., No.

39282) ; this locality is about in the middle of the Gulf of Mexico. The single example taken

is in bad condition, but it is named and described here simply to call attention to its exist-
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ence in tlie region. There is no doubt that the species is distinct from JEchiostoma hnr-

batum, as it has very small subcqnal teeth

:

OPOSTOMIAS, Gunther.

Echiostoma, sp., GC'STIIER, Ann. .and Mag. Nat. Hist., ii, 1878, 180; Narrative of Challenger Expedition, i, 412.

Opostomian, Gi-XTHEii. Cballeuger Report, xxii, 238 (type, O. micrijmus, GCnther, loc. cit, 208, pi. LUI.

fig. A).

A genus of .stomiatoid lislies, closely allied to Echiostoma, but differing in dentition,

the jaws armed with lew strong, nondeprcssibic teeth, received in deep hollows in the oppo-

site jaws. MaxiUaries and palatines toothless. Pectoral with separate ray. Body naked.

An immense number of luminous organs.

This genus is known from a single specimen, loi inches long, captured by the Challen-

ger south of Australia, at a depth of 2,150 fathoms, described by GUnther as Echiostoma

micripnus. (Fig. 132.)

3RAMMATOSTOMIAS, Goode and Bean, n. g.

Similiir in general aijpearance to Echiostoma. Head short, compressed. Body com-

pressed, moderately elongate. Dorsal and anal with numerous rays, jjlaced opposite each

other and close to the root of the caudal. Ventrals in advance of the middle of the body,

at a great distance from the vent. Pectorals placed near the abdominal outline, consisting

of a short filament very slightly separated from the rest of the fin, and several rays con-

nected by a membrane. Two rows of minute phosphorescent spots on the body similar to

those in Echiostoma. A very long and slender hyoid barbel. Mandibular teeth very

unequal in size, comparatively few in number, arranged in two rows, an outer row of fixed

teeth and an inner row of depressible ones. The first pair, near the tip of the mandible, is

very greatly enlarged and passes outside of the uj)per jaw when the mouth is closed. Inter-

maxillary teeth uuiserial or nearly so, the edge of the bone posteriorly with minute cirri.

A pair of small, fixed, curved fangs in front, followed by a pair of larger movable ones.

Vomer toothless. Palatines with several weak teeth. No lingual teeth. Upper pharyn-

gals present. A pearl-colored spot on the cheek, similar to that in Echiostoma. Four

gills; a short, narrow slit behind the fourth. Gill rakers not numerous, short, spine-like.

GiU laminie increase in size backwards. A series of pigment cells along the median line of

the body, so arranged as to simulate a lateral line. Eye small, Caudal lobes apparently

unefjual. Sldn naked, its whole surface sprinkled with minute raised pigment spots, each

with a light center.

GEAMMATOSTOMIAS DENTATUS, Goode and Bean, n. s. (Figure 133.)

The greatest height of the body equals the length of the head without the snout and is

one-seventh of the total length without caudal. The maxilla is long and slender ; its length

is contained 64 times in the total. The length of the mandible is contained 5§ times in the

total. The eye is as long as the snout, about one-fifth as long as the head. The nostrils

are a little nearer to the eye than to the tip of the snout. The anterior nostril is placed

nearly in front of the middle of the eye in a very short tube ; the posterior is on a level with
the top of the eye; and is merely a small slit. The supramaxillary and intermaxillary are

closely welded, but their separation is marked by a changiug in the character of the teeth;

those on the supramaxillary being minute cirri. The large fangs in the tip of the mandible
are two-sevenths of the length of the upper jaw.

The hyoid barbel is placed at a distance from the symphysis of the mandible, which is

about etiual to the enlarged fangs of the mandible, or one-fifth of the length of the mandi-
ble. The lengtli of the barbel is nearly one-third of the total. The pectoral is situated close

behind the head and near the ventral outline; its first ray is distinct from the other three,

although placed close to them, and is not produced. The greatest length of the pectoral is

about one-fourth that of the head. The ventrals are placed in advance of the middle of

the total length, their distance from the origin of the pectorals being one-half as great as
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from the caudal base. The fourth aud k)rigest ray nearly eciuals the greatest Height of the
body. The distance of the dorsal origin ti-oin the caudal base is contained 5i times in the
total length. The longest dorsal ray, which is in the middle of the fin, is one-half as long as
the longest of the ventral rays. The length of the dorsal base is contained Gh times in the
total length. The base of the anal is slightly longer than that of the dorsal, and its longest
ray is al)out three-fourths as long as the longest dorsal ray. The caudal lobes in the only
specimen available for study are unequal, the lower one being much longer than the upper,
but this may be the result of accident. There are two rows of luminous spots, one close to

the ventral outline, which becomes obsolete before it reaches the origin of the anal, and
another in the lower third of the height of the body, which becomes indistinct about the
middle of the total length; 14 of these spots between the pectoral and the ventral in the
lower series and 11 in the upper series.

Radial formida: D. 20; A. 24; Y. 7; P. 1+3; C. 17.

The t.ype of the species is a specimen 160 millimeters long (Catalogixe, No. 37370), taken
by the Albatross at station 2565, N. lat. 38° 19' 20", W. Ion. 09° 02' 30", from 2,0G9 fathoms.

PACHYSTOMIAS, Gunther.

Echiostoma, sp., Gunther, Aim. and Mag. Nat. Hist., ii, 1878, 180.

Pachysiomias, Gunthek, Challenger Rejiort, xxii, 210 (type, P. microdon, Guuther, I. c, 210, pi. Liii, fig.c).

A genus of Stomiatoid fishes, with naked body, normal pectorals, toothless vomer aud
maxillaries, and comparatively feeble dentition. Luminous organs large aud numerous.

This genus is known l>y a siiigle s^iecies, rachystomias micrmlon (fig. 134), cai)tured

by the Ghallenger at the depth of 2,440 tathoms, to the northeast of Australia.

BATHOPHILUS, Giglioli.

Balhophilus, GiGLiOLi, Pelagos, p. 261, figure, Guntuer, Challenger Report, xxii, 215.

Body compressed, rather short, scaleless, minutely granulated; vent far behind the

middle of the length. Head comjiressed; cleft of the mouth very wide; teeth stout. Eye
small. Barbel none. Dorsal fin opposite to the anal, which commences behind the vent.

Pectoral tins long, \'entrals narrow, inserttd high iqion the side of the triinl: No luminous

organs ( ?). A single species, B, nigerrimus (fig. 136), taken at Messina by Giglioli, aud

now in the Florence museum.

EUSTOMIAS, Vaillant.

Eustomiaa, Vaillant, La Nature, 1884, 85 (name ouly mentioned) ; Exp. Sci. Travailleiu- et Talisman, 1888,

112 (type, £. ofcsctioHS, Vaill.).—GCnther, Yoy. Chall., xxii, 204.

Stomiatids, with anal fin much longer than dorsal and beginning farther forward.

"Barbel very elongate. Ventrals composed of two groups of rays. Jaws strongly armei?

with teeth in single rows ; teeth absent from palatines, but present ow the tongue. Body

entu-ely naked, but with numerous longitudinal luminous dots, and a large luminous body

directly behind the eye." ( Vaillant,)

A single species, E. ohscurus, from off the Azores, at a depth of 2,792 meters.

EUSTOMIAS OBSCUKUS, Vaillant. (Figure 135.)

Euitamias ohscurus, Vaillant, Exp. Sci. Travaillcur et TaUsmau, 113. pi. iii, figs. 3, 3a.

Body elongate; height scarcely one-twentieth of length, and thickness one thirtieth.

The head, whose length is one-seventh of the length of the body, is conical, compressed;

the lower jaw projects beyond tiie upi)er; the snout half tiie length of the head; mouth

very large, although the maxillary does not extend tar behind the orbit; the intermaxillary

has 2 long, fang like teeth, and 11 others less conspicuous but strong; the finst and the

fifth in the latter series are the strongest, the last the smallest. On the maxillary the

teeth are visible ouly with the aid of a magnifying glass; the teeth upon the mandibles are
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similar to tbose upon the maxillaries, and are 14 in number on eitber side; the first two,

separated irom thi; foUowinsi' by an interval, are the strongest; the third, sixth, tenth, and

eleventh are also eonspicnons; the others, although shorter, are very robust; no teeth

upon the palatines; tiings upon the tongue as strong as those in the jaws, 1 in fiont and

2 or 3 behind it. Diameter of the eye 11 times in the length of the head, interorbital

space slightly less; length of barbel twice that of head, cylindrical, fringed at each end

with 7 long threads, at the end of each of which is a small ball. Branchial opening broad

;

branchiostegal membrane supported by short rays, between which are luminous dots; a

small Inmincms body, conspicuous on account of its light color, under the eye. Body abso-

lutely scaleless, with numerous little, white, luminous dots in double series on each side (»f

the belly; vent far back, distance frcm the snout equal to seven-tenths of length of body.

Dorsal and anal extend nearly to the base of the caudal; the length of the anal is one-

third that of the body ; it is inserted immediately behind the vent; length of the dorsal is

scarcely half that of the anal; caudal very short, its length one-twentieth of that of the

body; pectoral composed of 3 slender rays; ventrals inserted well behind the middle of

the body, separated in two parts, the upper composed of 3 short rays, the lower of 4 rays,

at least 4 times as long as the upper ones. Color, velvety black; iris, silvery white.

Eadial formula: D. 21; A. 35; P. 3; V. 7.

A single specimen from a depth of 2,792 meters, near the Azores.

PHOTONECTES, GCnther.

Lucifer, D5DERLEIN, Wiegm. Archiv f. Naturgeschioh., 1882, 26. (Preocupied in Carcinology.)

rhotonectea, Gunther, Challenger Report, xxii, 1887, 212 (Type, Lucifer albipinnin, Dijtlerlein, from Inosima).

Body compressed, rather long, scaleless; vent far behind the middle of the length.

Head compressed, with short snout and exceedingly wide mouth. Teeth in the jaws small,

unequal in size, in single series; vomer and palatine with a small group of teeth on each

side. Eye small. Opercular portion of the head very narrow. A long hyoid barl)cl. The
dorsal fin opposite the anal, which commences behind the vent. Pectorals none. Ventrals

inserted behind the middle of the length. A small suborbital phosphorescent organ, and

two series of luminous dots along the lower part of the sides, with numerous rudimentary

similar organs scattered over the skin of the body. (Giinther.)

Fhotonectes {=Lncifer, Diiderlein) has been known heretofore from a single species, P.

albipinnis, taken at Inosima, Japan.

PHOTONECTES GRACILIS, Goode and Bean, n. a. (Figure 137.)

A species much more slender than P. alhipimiis. The type of this description is in

very poor condition ; the hyoid barbel is remarkably short and is probably imperfect. The
fins, also, are incomplete, and the luminous dots along the sides are so indistinct as to be
made out only with great difliculty. Its length, without including caudal, is 170 milli-

meters. The greatest height of the body (11 millimeters) is contained 15J times in the

length without caudal. The least height of the tail (2 millimeters) is nearly one-fifth of the

height of the body. The greatest depth of the head (12 millimeters) equals the length of

its postorbital portion. The snout is very short, nearly one-half as long as the eye. The
posterior nostril is immediately in front of the eye, and the anterior is near the end of the
snout and a- little below the level of the posterior. Both are subcircular or oblong in shape,

and the posteiior has a sjnall, narrow flap. The diameter of the eye (5 millimeters) is

one-fourth the length of the head (20 millimeters). Below and behind the eye there is a

luminous body, which is nearly as long as the eye and somewhat club-shaped. At the mar-
gin of the operculum there is a small, roundish, luminous dot. The maxilla is a very thin

and narrow bone extending backward almost to the end of the head; it is very slightly

curved and forms a very obtuse angle with the short intermaxilla. The mandible is very
strongly curved upward, resembling a sled runner; its length (22 millimeters) equals twice

the greatest height of the body. Both jaws are armed with numerous fine teeth of unequal
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ssize; only 3 remain on each side of the iutermaxilla. The maxiUa Las 20 true toetli on i«

anterior half, and tlie posterior half has about 16 serra?. There are aliout 35 teeth on each
side of the mandible. All the teeth of the jaws rake inward and backward, and are
depressible. Tliree teeth on each side of the head of the vomer, increasing in size back-
wards. A pair of teetli on each palatine bone. One tang near the tip of the tongue and
3 farther back. Foiu- gills, a small slit behind the fourth. The gill lamina- not well cov-

ered by the operculum. Gill rakers very few, minute, and spine-like. Gill opening very
wide, the membrane clefc almost down to the origin of the hyoid barbel. No pseudo-
branchiai. The hyoid barbel is situated nearly under the tip of the tongue; it is evidently
imperfect, its length being scarcely one-half that of the eye.

The length of the head (20 millimeters) is contained 8i times in length to base of cau-

dal. The origin of the dorsal is at a distance from the caudal base (44 millimeters), a little

more than one-fourth of the standard length. The length of the dorsal base (34 nulli-

meters) is one-fifth of the standard length. The longest dorsal ray is a little longer than

the eye.

The anal begins immediately under the dorsal, and its base is slightly longer than that

of the dorsal; its rays are about as long as those of the dorsal. The distance from the end
of the anal to the origin of the middle caudal rays (10 millimeters) equals one-half the

length of the head. The distance of the ventral from the tip of the snout (87 millimeters)

is a little more than one-half of the standard length; consequently the origin of the

ventral is very slightly nearer to the root of the caudal than the tip of the snout. The
distance ft'om the origin of the ventral to that of the anal slightly exceeds the length of

the anal base. Caudal and ventral imperfect. Pectoral wanting.

Radial formula: D. 18; A. 21; V. 7; T. 0.

Color, very dark. A row of luminous dots along the margin of the branchiostegal

membrane; two rows beginning on the isthmus and extending back along the edge of the

belly, passing between the ventrals and slightly above the base of the anal, disappearing

near the end of the body ; another row higher up on the side, which cannot be traced back

farther than the origin of the ventral, on account of the bad condition of the specimen.

This specimen W3s obtained by the steamer Blale, at station xx,, off Martinique, in

472 fathoms.

Family MALACOSTEID.^.
Malacosteidw, GiLL, Arr. Families of Fishes.

Body elongate, compressed, scaleless. Mouth immense. Snout very short. Cleft of

the mouth exceedingly wide, the ends of the jaws extending beyond the root of the pectorals,

and the jaws not connected with the sides of the head back of the orbit. Tail diphycercal.

Lateral margins of the upper jaw formed by the intermaxillaries only. No adipose fiu.

No barbel. Pectorals rudimentary.

PROVISIONAL KEY TO THE GENERA.

A. Pectorals present Malacosteus

B. Pectorals absent.

1. Palatines smooth Piiotostomias

2. Palatines toothed Tuau.mastomias

MALACOSTEUS, Ayres.

Malacosteus, Ayres, Journ. Bnst. Soc. Nat. Hist., 1S40. 53.—Gintuer, Cat. Fish. Brit. JIiis., v, 428.

Body elongate, compressed, scaleless. Head rather compressed, the snout very short,

the cleft of the month very wide, extending to behind the root of the pectorals. Teeth

pointed, unequal, in single series on both jaws and tongue; none on the palate. Opercula

membranaceous. Dorsal fai- back, op])ositeanal. Pectorals rudimentary. Ventrals rather

posterior. No barbel. {Ayrcs, Jordan and Oilbert.)

19868—No. 2 8
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KEY TO THE SPECIES.

A. Dorsal and anal moderate (D. 19 ; A. 20). Loral spot longer than eye Malacosteus nicer

B. Dorsal and anal short (D. 15 ; A. 15). Loral spot shorter than eye M. cuoRISTODActylus

MALACOSTEUS NKiEK, Aykes. (Figure 138.)

Malacosteus niger, Ayres, .Tourn. Bost. Soc. Nat. Hist., 1849, 53.

—

Guntheu, Cat. Fish. Brit. Mas., 1864,

V, 428.—GooDK and Bean, Bull. Essex Institute, 1879.

A Malacosteus witli a somewhat sleuder body, its lieight about one-ciglit of its le.ngtli,

without caudal ; with large branchial opening, and with comparatively long dorsal and anal

fins, nearly oppo.site (the dorsal slightly in advance), falcate, strong. Luminous body almost

crescentic, its length greater than diameter of eye. Fangs shorter than diameter of eye.

Ventrals shorter than base of dorsal. Black, with numerous light dots over entire body.

Eadial formula: I). 19; A. 20 (!); P. 3 (?); V. 5.

For a long time only a single specimen of this species was known, the type of Ayres's

description, 8i inches in length, which was picked up at sea in 40° N. lat., 50° W. Ion.

The Bkike obtained a single specimen at Station CXLV, off Barbados, at a depth of 347

fathoms. The Albatross obtained several specimens: No. 35520, U. S. N. M., from station

2211, in 39° 35' JSf. lat., 71° 18' W. Ion., at a depth of 1,004 fathoms; No. 32100, U. S. N. M.,

(No. 797, Gloucester donation); No. 39220, U. S. N. M., OJ inches in length, in 37° 40' 30" N.

lat., 73° 50' 30" W. Ion.; a specimen from station 2,584, in 39° 05' 30" N. lat., 72° 23' 20" W.
Ion., at a depth of 541 fathoms.

Giinther has described a species very closely related under the name of Malacosteus

indicus (Challenger Eeport, xxii, 214, pi. uv, fig. B.), from near the Philippines, 500 fath-

oms, and in the Andaman Sea {Alcock) 650 fathoms.

MALACOSTEUS CHOEISTODACTYLUS, Vaillant. (Figure 139.)

Malacosteus choristodactijlus, Vaillant, Exp. Sci. Travailleur ct Talisman, xxii, 1888, 108, pi. viii, fig. 4.

A Malacosteus with a comparatively stout body, its height nearly one-fourth of its

length, its thickness six oiie-hundredths of same, with immense branchial opening by the

extent of which the length of the head is seemingly reduced to one-eighth of the length of

the body, and with comparatively short dorsal and anal fins inserted nearly opposite each

other, apparently rounded and not falcate; caudal fin very small; luminous body under eye

sub(piadrangular, its greatest length less than the diameter of the eye; ventrals longer

than base of anal, much longer than base of dorsal; the longest ray apparently equal to the

distance from insertion of anal to the end of middle caudal rays; length of strongest fangs

greater than diameter of eye. Black, apparently without small luminous dots upon the

body.

liadial formula: D. 19; A. 20; C. 12+ ; P. 5; B, 6.

This species was described by Vaillant from three specimens, two from the coast of

Morocco in 1,400 to 1,035 meters and one from the Azores in 2,220 meters. The species is

very distinct from M. niger and easily recognized.

PHOTOSTOMIAS, Collett.

Photoalomias, Collett, Bull. Societd Zoologiquo do France, 1889, 291.

A genus allied to Malacosteus, characterized by the absence of pectoral and adipose

dorsal tins, and the absence also of teeth upon the iialatiues. The body is compressed, skin

naked; ventrals in advance of the middle of the body; vent behind the middle of the body;
opercula ludimeiitary. A series of long, crooked teeth in the intermaxillary; teeth upon
the lingual and pliaryngeal bones, but absent upon the vomer. Two post-orbital photo-

phores. Two rows of photophores along the sides of the belly, and a great number of small

luminous points scattered over the entire surfiice of the body. Type, P. Guerni, Collett.
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PHOTOSTOMIAS GUERNEI, Collett. (Figure 140.

)

Phoiostomian Giieriii, Collett, linll. Soc. Zool. France, IHSd, 291.

The greatest height of the body, behiud the veutrals, is inckulcd eight aud a half times

in its total length; the length of the head five and a half in total length. Eye moderate,

its diameter contained live and a half times in the length of the head. Mouth slightly

()bli(ine, very large. Intermaxillary teeth about eight in number, those of the upper jaw
very small aud serrated. The dorsal and anal are very far back, opposite. Ventrals

elongate, villiform, extending behind the vent. Caudal much furcate.

The anterior luminous orgau above the maxillary is rudimentary.

Eadial formula: D. 24; A. 27; V.O.; V.15; C. 27.

Color, dull black, this color extending even into the inside of the mouth.

The type of this species, a single specimen, a female containing eggs nearly mature,

was taken on the 30th of June, 1887, by the HirondvUe, at a depth of 1,138 meters, oft

the Azores, in 38° 34' iO" N. Lat., SO^ 43' 30" W. Long. The species is named in honor of

Baron Jules de Guerne, of Paris, who accompanied Prince Albert of Monaco on the

Hirondelle, in the capacity of zoologist.

THAUMASTOMIAS, Alcock. (Figure 141.)

Thaumastomias, Alcock, Auu. aud Mag. Nat. Hist., 1890, ii, 220, pi. vni, lig. 7.

A genus allied to Phofostomias, from which it is distinguished liythe presence of teeth

upon the palatines, liody elongate, compressed, scaleless, with the vent not far distant

from the caudal fin. Head compressed, with the cranium small, tlie snout short, and the

cleft of tlie mouth exceedingly wide. A long, elastic muscular baud passing from the hyoid

bone to the inner aspect of the mandibular symphysis. Teeth acute, uue(iual, in single

series in premaxilbB, mandibles, and palatines; none on the tongue. Eye moderate. Gill-

covers rudimentary. One dorsal flu opposite to the anal, situated in the posterior fourth

of the body near the caudal. No iiectoral fins. Ventral fins situated in the anterior half

of the body. Gill-openings very wide. No air-bladder.

The type of this genus, T. atrox, Alcock, was taken oft' the coast of Madras, at a depth

of 1,310 fathoms, by the Iiirestigafor, station 97.

Family ALEPISAURID^^.

Alcpidosaunna, GOnther, Cat. Fish. Brit. Mus., v, 1864 (group third iu family Siupclidw).

AlepisaiiroUlei, Bleekek, Enum. Sp. Pi.so. Arch. Ind., xxii, 1859, 22.

Alepidosaui-idw, BoyXPARTE, Cat. Metiid., 1846, 8; Cou.spectus, 1850.—Adam.s, Man. Nat. Hist., 18.54, 99.—Gill,

Arrangement Families of Fishes, 1862, 16 (Family No. 161).—Jordan and Gilbert, Bull, xvi, U. S. Nat.

Mus., 274.

Alepidosauroidw, Gill, Proc. Acad. Nat. Sci. Phila., xvi, 1864, 187.

Alepisauridte, Gill, Science, III, 620, 1884.

SphyraimUe, gen., Lowe, Trans. Zoiil. Soc. London, 1835, 123.

Malacopterygians with the mesocoracoid wanting or atrophied. Post-temporal imping-

ing upon occiput. Vertebra? and interspinous processes nornml. Photophores and barbel

absent.

Body elongate, compressed, scaleless. Snout produced, the mouth cleft very wide.

Premaxillary very long and slender, not protractile, forming entire margin of upper jaw.

Maxillary thin, long, immovable.

Teeth very unequal, immovable; a series of small teeth occupying entire length of pre-

maxillary; those in front sometimes larger and curved. Palatine teeth triangular, pointed.

Teeth on lower jaw like those on palatines. Tongue toothless.

Gill membranes not united, free from isthmus. Gill rakers short, spine-like. Bran

chiostegals 5-7. Pseudobranchi» large. Opercular bones thin, meinbranaccons. Dorsal

fin very long, occiqyyvng nearly the whole of the bael-; adipose fin present; anal fin moderate;

caudal forked. Air bladder none.
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ALEPISAURUS, Lowe.

Ahpisaiirus, Lowe, Proc. Zool. Soc. London, 18.S3, 101 ; Trans. Zool. Soo., i, 124.—Cuvier and Valenciennes,

Hist. Nat. Poiss. .xxii, 529.—GCntiieu, Wicgmaun's Aiehiv, 1860, 121.

Alepidosaurus, GihVTHER, Cat. Fish. Brit. Mas., v, 18G4, 420.—Jobdan and (Jii.bert, Bull, xvi, U. S. N. M., 275.

P/o(7.i/«(f»«, GOntiier, Anuals and Mag. Nat. Hist., 1867; Challenger Eeijort, xxii, 1887, 203.—Jordan, Cat.

Fishe.s, N. America, 1885, 39.

Body elongate, compressed, acaleless; head coinpres.sed; snout produced; mouth cleft

wide; preniaxillary long and slender; maxillary thin, long, immovable. Teeth unequal,

immovable. Very small teeth run along entire length of intermaxillary. Palatine teeth

compressed, pointed, the two or three anterior ones very strong and long, and the pos-

terior ones moderate. Teeth in lower jaw similar to those on the palatine bones, one

pair in front and two or three pairs in the middle much enlarged. Eye large. Pectoral

and ventral tins well developed. Adipose fin ofmoderate size. Caudal forked. Gill opening

very\vide. Branchiostegals, V-Vii.

The name Pla<jt/odus, Steller (Pallas, Zoogr. Ross. Asiat., Ill, 383), has been adoi)ted by

Dr. Giiuther,* but it is doubtful whether Steller used the name Plagyodiis in the sense of a

Liuuieau genus.

The following discussion of this genus is quoted from Gvinther's great work

:

"Like mo.st other deep-sea fishes, Alejridomurus has been found at widely distant local-

ities, and it is probable that in time it will be obtained in the intermediate parts of the

ocean. Deep-sea fishes are much less subject to differences of climate than those inhabit-

ing the coasts or the surface, and therefore we should not be suri>rised to find the repre-

sentatives of one and the same genus, and frequently even the same species, in high lati-

tudes of the northern and southern hemispheres.

" Every i^art of the Alepidosauri is so fragile that it is extremely difficult to obtain

perfect specimens. It is also impossible to preserve them in spirits without some i)ortion

of the dorsal and of the other fins being broken. The entire structure of the dorsal fin is

so delicate, that it must even be liable to injury and alteration of outline while the fish is

in its native element. The fibrous ligaments connecting the vertebrie are very loose and
extensible, so that the form of the fish is easily lengthened when its body is slightly

stretched. Therefore no reliance whatever is to be placed on trivial specific distinctions

founded on the form of the dorsal fin and on the relative proportions of the head and body.

A comparison of the two figures of A. ferox, given by Lowe, will show the truth of this

observation.

" The loose connection of the single parts of the body is found in numerous deep sea

fishes, and is merely the consequence of their withdrawal from the pressure of the water to

which they are exposed in the depths inhabited by them. When within the limits of their

natural haunts, the osseous, muscular, and fibrous parts of the body will have that solidity

which is required for the rapid and powerful movements of a predatory fish. That the
fishes of this genus belong to the most ferocious of the class is proved by the dentition and
the contents of their stomach ; but it is worthy of notice that although the mouth is so
deeply cleft, the lower jaw can not be moved from the up|ier at a greater angle than about
40 degrees. The teeth are constantly changing and it is odd that an ichthyologist like

Lowe should have had so much difQculty in recognizing the nature of some immature teeth
lying in the gingiva."

P. Poey has described a specimen from Cuba, under the name of A. altivcUs (Poey,
Mem. Hist. Nat. Cuba, II, 302), and also referred to another form, which Gill has named
provisionally Caulopus Poeyi (Proc. Acad. Nat. Sci., Philad., 1862, p. 131).

* Description of a New Gonus of Acantliopterygian Fishes. By the Rev. R. T. Lowe, B. A., Corr. Meuib.
Z. S. (In a letter to the Secretary.) < Trans. Zool. Sot^., London, y. i. pp. 123-128, pi. xix, 1835.

Additional Observations on Alepisaunia ferox. By the Rev. K. T. Lowe, M. A., C. M. Z. S. < lYans.
Zool. Soc, London, v. i. i>p. 395-400, pi. Lix, 1835.

t On .llepidoaaurus, a Marine Siluroid Fish. By Dr. Albert Cunthcr. < Ann. and Mag. Nat. Hist., Series
III, V. VI, 150-1.

Giinther, A. On the identity of Alepisaurus (Lowe) with I'lagyodus, Steller. Ann. and Mag. Nat. Hist.,
London, Miirch, 1867.
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Gill has also describc-d a species from the Pacific coast of North America, under the
name of Canlopus horeoUn (Proc. Acad. Nat. Sci., I'hilad., 1802, j). ll'S); and lican another,
Alepisaurus a'scnlapius (Proc, U.S.Nat. Mus., 1883, ^IJI); and there is also the doubtftd
Gaulopus scrra of Gill from Monterey, California.

We are not thoroughly satisfied that more than one species Las been found in the

Atlantic.

KEY TO THE GENERA AND SPECIES.

Ventral rays 7-10 Alepisaurus
Paired fius moderate. (Ventrals about oue-half leuKth of head.) Veiural rays 9-10.

Alepisaurus fero.x

Paired fius short. (Ventrals about one-third length of head. ) Body sliorter posterioi-ly. Ventral rays 7.

Alepisaurus /Esculapius, Bean (from abyss off Unalaska).
Ventral rays 13 Caulopus

Paired fins moderate. (Ventrals about one-half length of head.) Dorsal much elevated.

Caulopus altivelis

Paired fins elongate. ("Ventrals as long as head".) Dorsal fin short ; Strays.

Caulopus borealis

ALEPISAURUS FEROS, Lowe. (Fisurell2.)

Alepisaurus feror, Lowe, Proc. Zool. Soe. Loudon, 183.3, 107.—Tr;uis. Zoiil. Sir-. London, i, 124, pi. xix; 395,

pi. Lix.

—

GUnther, Wiegmaun's Archiv., 1880, 121.

Alepidunaurus ferox, GiJNTriER, Cat. Fish. Brit. Mils., v, 421.

Plagyodus ferox, Guntiier, Challenger Report, x.xii, 203.

—

Jordan, loc. cit.

Alepisaurus azureus, Cuvier and Valenciem.ves, Hist. Nat. Poiss., xxii, 1839, 530.

Length of the head is less than twice the height of the body, and rather less than one-

si.xth of the total. Eye median, contained 5 to 6 times in length of head, as wid(^ as the inter-

orbital space. Dorsal fin much elevated; pectorals elongated, equal in length to the head,

but reaching nearly two-thirds of the distance to the insertions of the ventrals; first rays of

dorsal, pectoral, and ventral serrated.

Radial formula : D. 38-41 ; A. 11-17 ; P. 14-lo ; V. 0-10.

A. ferojc was first described from specimens obtained by Lowe in the deep waters near

Madeira. In addition to Lowe's types, and a few other specimens obtained by the Madeira

fishermen upon tue deep-sea lines, the species appears not to have been captured, except in

the Western Atlantic.

From the Western Atlantic specimens have been s(;nt to tlie National Museum. Of
three of these the locality is not known, but they were obtained in the New York markets

by Mr. E. G. Blackford, and forwarded to Washington by him. The Albairos.s obtained

one at the surface (Cat. No. 2.'.2(!2 U. S. N. M.) in l-f^ 30' N. Lat., 57° 13' W. Long., and

another (Cat. 22292 U. S. N. M.) at a depth of 195 fathoms in 42° 4")' N. List., (nP W. Long.

The Gloucester fishermen obtained two on Le Have Bank, one (No. 2424."'>) at 275 fathoms,

another (No. 24214) at 120 fathoms; also, two others (Nos. 2429(1 and 24297) in 200 fathoms

at Lat. 420 37' N., Lon. i>2° 55' W., and aiK)tlier (No. 24243) in Lat. 43o 4(i' N., Lon. Ol^

18' W. in 200 fathoms. A skull oi' Alepisanrm, from Van Diemen's Land, preserved in the

British Museum, has been provisionally identified by Giinther with those species, but it

seems scarcely safe to regard A. ferox as an iiiliabitaiit of the Australiaii seas until more

material has been obtained for study.

A closely allied species, with somewhat shorter paired fins, has been described by Dr.

Bean under the name of .4. wsculapins. The fish was speared at Unalaska in October, 1880,

just as it was swimming upon the beach. It undoubtedly had come to the surface from the

deep adjacent to Captains Harbor, where it was captured. Tlu^ hundred-fathom line

at this point approaches rather close to the sliore. This individual had in its stomach twenty-

one individuals of the spiny lumpfish. It was Dr. Bean's oiuuion that it had been driven

ashore by the torture of a parasitic worm found in its flesh. The "Wolf Fish", as it is

called in this region, frequently is stranded on the beach at lliuliuk.
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ALEPISAUKUS (CAULOPUS) ALTIVELIS, Poey.

Alephaiirus aUirelia. Poey, Mem. Hist. Nat. Cuba, ii, 18.58, 302.

Alephlomuriis nllivclis. (.ii'STllKR, ln<: cit., .iml in Cliallciigcr Report, XXII, 20.3.

Length of the head is ruorc tliaa twice tbe height of the body, and contained 6J times

in the total (with the caudal). Dorsal fin much elevated; pectoral elongate, but terminat-

ing at a great distance from tlie ventral; ventral about half as long as the head. Caudal

lobes ecjual in length.

Radial fornuila: D. 40; A. 17; P. 16; V. 13.

The t.v]»e of this species was about 3 feet long, and was obtained by Cuban fishermen

at a great depth. Poey had another form, somewhat different, since described by Gill

under the name Caulopiis Poeyi.*

Family PARALEPIDID^^.
I'aralepidina, GtiNTnER, Cat. Fisb. Brit. Mus., V, 18G4, 418 (group under Scopelidce).

Paralepididm, Gill, Arrangement, Families of Fishes, 1872, 16 (Family No. 162).

Body elongate, somewhat compressed, formed much as in a Barracuda, covered with

cycloid scales of moderate or rather large size. Head long, usually scaly on the sides.

Mouth very large, lower jaw projecting. Premaxillary not projectile, very long and slender,

forming the entire margin of the upper jaw. Maxillary long and slender, closely adherent

to the premaxillary. Teeth rather strong, pointed, in single series on the jaws and pala-

tines; some of them on lower jaw and palatines sometimes very long and lang-like, and

most of them freely depressible. Opercular bones thin. Pseudobranchiiie present. Gill

membranes separate, free from the isthmus. Branchiostegals, about 7. Gill rakers short,

sharp, si»inelike. Eye large. Lateral line present, its scales usually enlarged. Dorsal fin

short and small, behind the middle of the body, nearly or quite over the ventrals. Adipose

fin present; anal fin low, rather long; caudal fin short, narrow, forked; pectorals rather

small, placed low. Pyloric cseca none. No air bladder. Phosphorescent spots few or none.

(Jordan.)

In this family are at present included six or more supposed species of pelagic fishes of

small size, which are believed to occur only in the deep waters of the Atlantic and Pacific,

which in structure recall to mind the genus Alepocephalus, but which in general appearance

are more like Sphyrwna. There are two groups.

Those of the Sudis type, which is distinguished by the presence of thi'ee or five very

long, fang-like teeth on each side of the lower jaw, has not yet been found in the Atlantic

Basin itself. Sudis hyaluia of Risso has long been known fi'om the Mediterranean, S. ringcns

of Jordan and Gilbert was collected by Jordan in 1880 in the Santa Barbara Channel, Cal-

ifornia.

The ParaJepis type is represented by four species : one, P.coregonoides, from the Mediter-

ranean, P. Kphyramoides, from the Mediterranean and also from Madeira; one, P. borealis,

from the Arctic waters of North America, from the Gulf of St. Lawrence northward, and
one, P. cornscans, very similar to the latter, and found under similar conditions in Puget
Sound. It is i>robable that with more material the number of species may be considerably

lessened. There are two species described from Nice which we have not been able to study,

viz., P. Cuvieri, Bonaparte, and P. speciosus, Bellotti. The types of the latter are said to be
in Milan.

PARALEPIS, Risso.

Paralepis, Eisso, Hist. Nat. Eur. M<^rid., in, 1826, 472.—Guntiier, Cat. Fish. Brit. Mus., v, 418.

Head and body elongate, compressed, covered with deciduous scales, those of the lateral

line being the largest. Cleft of the mouth very wide; maxillary developed, closely adherent
to the intermaxillary. Teeth unequal in size, some in the mandible and on the palatine

• Proc. Acad. Nat. Sei., Philadelphia, 1862, 128.
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bones being rather larger than the others; they are airanged in single series, in the inter-

maxillary, mandible, on the palatine and pter'ygoid bones. Eye large. Pectoral fins well

developed; ventrals small, insert(>d at a great distance from the pectoriils, below or iiinncdi-

ately behind or in front of the dorsal tin. Dorsal flu short, ou the hind part of the body;

adipose fin small; anal elongate, occupying tlie end of the tail ; caudal emargin ate. Gill

opening very wide, the outer branchial arch beset with short, spinedike gill rakers; pseudo-

biauchiaiwelldevelox)ed; brauchiostegals, 7. Air bladder none. Pyloric ajipeudages none.

PARALEI'IS COREGOXOIDES, Risso.

Paralepis coregonoides, Risso, Hist. Nat. Europe Meridionale, in, 1827, 472, pi. vii, fig. 15.

—

Cuvier and
A''alenciennes. Hist. Nat. I'oiss., vii, 510.

—

Boxai'ARTE, Icou. Faun. Ital., P«sc., fasc, xxvii, fig.—GiJN-

THER, Cat. Fish. Brit. Mus., v, 1864, 418.

Body elongate, its height contained about 12 times in its length. Head compressed,

its length nearly one-fourth of the length of the body. Snout long, conical; cleft of mouth

moderate; maxillary rod-like, adherent to intermaxillary. Teeth in a .single row in the

intermaxillary, a few enlarged anteriorly; also on palatines and pterygoids. Ey<! large, its

diameter contained 5 times in the length of the head. Ventral fin very short, inserted

below the anterior part of the dorsal. Gill openings very large, fi'ee from tlie isthmus; gill

rakers very numerous, minute. Color, silvery; slightly bluish upon the back; blackish

upon the belly on account of the transparency of the black peritoneum. Along the lateral

line there are some blackish dots. The iris is silvery; the pupil blackish, silvery.

Eadial formula: D. 10; A. 23; P. 13; V. 9.

This form is rare in the Mediterranean, but has been found iu the waters of Liguria.

The Albatross obtaiued a specimen (Xo. STStlO, U. S. X. :M.) from station 2393, in 28° 43' N.

lat., 87° W 30" W. Ion., at a depth of 52-5 fathoms.

PARALEPIS SPHYR^NOIDES, Risso.

Paralepis sp'hyr(enoide8, Risso, Hist. Nat. Europe Meridionale, in, 1827, 473, pi. vii, fig. 16.-—Cuvier and

Valkncien'xes, Hist. Nat. Poiss., vii, 510.—GC'.N'THER, Cat. Fish. Brit. Mus., v, 418.

The length of the head is two-sevenths or one-fourth of the total, without caudal.

Pectoral and ventral fins very short. Dorsal inserted behind ventral origin.

The brief diagnosis given above was derived by Giluther from a specimen 7h inches

long, obtained at Jladeira by J. Y. Johnson, Esq. Giinther identifies this doubtfully with

the Mediterranean forms described by Eisso and others. The National Museum has spec-

imens from Nice (No. 4U0C0).

PARALEPIS BOREALIS, (Reinhari>t), Jordan and Oilufrt. (Figure 143.)

Paralepis borealis, Reixhardt, Xaturv. Mathera. AfbantU., vii, 115, 125.—CexTiiEi!, Cat. Fish. Brit. Mvis., v,

418.—Gaimakd, Voy. Scaud., Atlas, Poissons, pi. XVI, B., fig. 1.

Arctozenus borealis. Gill, Proc. Acad. Nat. Sci., Phila., 1864, 188.

Sudia borealis, JdUDAX and Gilbert, Bull, xvi, U. S. Nat. Mus., 277.

A form with snout as long as rest of head, mandible included, its upturned tip fitting

into an emargination of upper .jaw. Pectoral and ventral fins small, the latter inserted

behind the dorsal. Head, 4J; depth, 12.

Radial formula: B. 7; D. 10. A. 32; P. 11; V. 9.

This form was first described from Greenland, and has been obtained by the Gloucester

fishermen from the stomachs of fish on the baidcs, as well as from the Gulf of St. Lawrence,

where it was collected by Prof. Whiteaves.

Pour specimens were obtained by the Alhatrnss from station 2070. 407 fathoms, in fi.sh

stomachs; four from 2C77, 488 fothoms. In all of these the teeth had disappeared, prob-

ably by the softening of the tissues.
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Another specii-s has been described from Cuban waters, unknown depth, by Poey.

Since neither type nor illustration is at hand, the original description is here inserted.

PARALEPIS INTERMEDIUS, Poby.

Paralepis intennedius, Poky, Kep. Fis. Nat. Cuba, ii, 1866-1868, 416.

"Cuvier habia colocado este genero en los Percidios despues de las Picudas (Sphyreua),

;'( las cualea se parece por la prolongacion de la cabeza y del tronco; pero Midler lo ha colo-

cado eon razr)n en una divi.sion de Malacopterigios, donde se encuentran nuestros Laynrtos.

El individiio (pie poseo es de 236 mil. visto una sola vez y pescado en Matanzas, flonde me

ha sido regalado por D. l*'ranciseo Jimeno, & quieu la historia natural cubana debe notable

auxilio, gracias a sus generosos e ilnstrados esfuerzos, favorecidos por su posicion social.

(Juerpo comprimido; altura en longitud, 17 veces; la cabeza, 5i; el ojo, en la cabeza, 6|,

distante de la extreraidad rostral, 3i; narices aproximadas al ojo. Los huesos del rostro

son transparentes; la boca, aunque bien hendida, no alcanza 4 la vertical del ojo; su arco

superior es compuesto por el intermaxilar, el maxilar, que es delgado, le es paralelo; las dos

mandibulas estan igualniente adelautadas. El premaxilar tiene dos dientes caninos delau-

teros internes, y en su borde una serie de dientes sumamente pequehos, aproximados, la

punta vuelta h4cia atrAs, en niimero como de 100. La mandibula inferior lleva tambien de

cada la lado dos caninos delanteros, y en el borde interno una docena de dientes largos,

encorvados h;tcie adelante, los del medio mayores, todos con la cuspide escotada por detras

como uu semi-hierro de lanza; estos alternan con una serie externa de dientes peqneiios,

cuya punta mira hacia atras. No hay dientes vomerinos; los palatinos son largos y encor-

vados, principalmente los mas adelantados, todos en una serie. El Sr. Jimeno me asegura

que lo recibio en grande estado de frescura, antes de echarlo en el aguardiente; vino sin

escamas y sin vestigio de ellas; una sola encontre, sm estar seguro de que le pertenezca, y
era cicloidea del taniauo de la pupila. La liuea lateral es ancha, y se senala por medio de

elevaciones cut^neas, como si otras tantas escanias caducas hubieran alii estanipado su

huella. La ventral es pequena, tan atrasada, que casi se iuserta en la mitad de la longitud

total ; la insercion de la anal es 4 la mitad de la distancia que separa la base de la ventral

de la caudal; la dorsal es pequena, igual distancia de la ventral y de la anal; la caudal es

corta y escotada. Todos los radios me pareceu articulados; los radios de la dorsal son

endebles, en numero de 7 li 8; las ventrales tienen 10 radios, la pectoral 15, la anal en

numero considerable, conl'undicndose los ultimos con los de la base caudal; no puedo

descubrir una 2" dorsal jjosterior, ui una adiposa, y creo que no existen. La abertura bran-

quial estii muy abierta; los radios brancjuiostegos son 8, pequefios, endebles; los arcos

branquiales, 3. La lengua es aplanada, llevando de cada lado una serie de dientes suma-

mente pequenos. El color es de carue, mate en el tronco; la liuea lateral plateada, lo mismo
que los huesos operculares."

SUDIS, Rafinesque.

Sudis, Rafinesque, Caratten di Alcuni Niiovi Generi, etc., 1810, 60 (type, Sudis hyalhia, a Mediterranean

form).—GtJNTiiKit, Cat. Fishes Brit. Mus., v, 419.—Jordan and Gilbert, Bull, xvi, V. S. Nat. Mus., 277.

Head and body elongate, compressed, covered with deciduous scales. Cleft of the mouth
very wide; maxillary developed, closely adherent to the intermaxillary. Teeth in a single

series, unequal in size, some much larger in the lower jaw. Eye large. Ventrals small,

inserted opposite, or nearly opposite, the dorsal. Dorsal fin short, on the hiuderpart of the

body; adijioselin small; anal elongate, occupying the end of the tail; caudal emarginate.

{Giinther.)
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SUDIS HYAEINA, Iv'afine.scjiik. (Figure 114.)

Siidishyaliiia, RAVHiKSQVK, hw. cit., Bonaparte, Icon. Faun. Ital., Pcsc. fasc, xxvii, lig.—(;eNTiiKU, Cat.
Fish. Brit. Mus., v, 1861, 420.—Canestrini, Fauna d' Italia, I'csc, 127.

Paralepis hyuUnun, L'uviHK and Valenciennes, hi, 3(il.

The height of the body is coutaiiied about 11 times iu the total length (without caudal),
that of the head 3i times. Eye very far back, the cleft of the mouth not reaching to its

anterior margin, which is distant 3.^ times the diameter of the eye from the tip of the snout.

The distance from the orbit to the margin of the operculum li times its own diameter. The
ventral is iu front of the dorsal fin.

Eadial formula: D. 10; A. 2^; P.12; V. 9.

This species has been found in the Mediterranean about Hicily, iSTaples, and the Ligurian
coasts. It is sufiiciently abundant to be considered a table fish. It has not yet been found
in the Atlantic. An allied form, S. ringens (Jordan and Gilbert), was obtained in 1880, lu

the Santa Barbara Channel, California.

Family ODONTOSTOMID.^.
Odoniostomidw, Gill, MS.

Isospondylous fishes, characterized by oblong, compressed, naked body and head, wide
mouth cleft, margin of the upper jaw formed by the premaxillaries only; curved teeth upon
the intermaxillaries; large, curved, lanceolate, depressible teeth upon the mandible, vomer,

and palatine bones. Eye very large, with orbital cavity expanded downwards. Pseudo-

brauchise well developed. Air bladder none. Gill opening very wide.

ODONTOSTOMUS, Cocco.

Odontosiomns, Cocco, Lett, su Alcnn. Salmon, 1S38, 32 (type, O. hualinus, Cocco).

Oduntosiomiis, Gunther, Cat. Fish. Brit, ilus., v, 1864, 417.

Body oblong, compressed, naked ; head large and thick ; snout short; cleft of the mouth
very wide; intermaxillary and maxillary bones very slender, the former with small, curved

teeth of equal size; the lower Jaw, the vomer, and the palatine bones armed with long, mov-

able teeth, the points of which are lance-shaped. Eye large. Pectoral and ventral fins

well developed ; the latter are inserted below the dorsal, at some distance behind the liase of

the pectoral. Dorsal fin iu the middle of the length of the body; adipose fin small; aiuil

long; caudal forked. Branchiostegals, 8; pseudobranchiie small.

ODONTOSTOMUS HYALINUS, Cocco. (Figure 145.)

Odontostomus ItyaUniis, Cocco, Lett, su Salmoui, 32, pi. 4, fig. 2.

—

Bonapahte. Icon. Fauii. ItaL. Pesci.,

Fase. XXVII, 1840, tig. i.ii.—CiiviEit and Valenciennes, Hist. Nat. Poiss., x.\ii, 424.—Gunther, Cat.

Fish. Brit. Mus., v, 1864, 417.—Challc'ngcr Report, xxii, 200, pi. i.ii, iig. A.

Scopelus balbo, Risso, Hist. Nat. Eur. Merid., Hi, 466.

Body elongate and much compressed posteriorily ; its height is contained 6 to C^ times

in its total length (without caudal) ; the length of the head U times. The wide cleft of the

mouth, which is oblique, extends far beyond the eye, but does not reach the angle of the

preoperculum. The eye is contained T) times iu the length of the head. Mandible broad, not

attenuated in front, projecting beyond the mouth. Teeth very large, depressible, the longest

exceeding iu length the diameter of the eye; the teeth are much compressed, sharp-edged

iu front and behind; those on the palate have their extremities bent forward. The origin ot

the dorsal is nearer to the extremity of the snout than to the root of the caudal ; the fin is

higher than long. Anal origin behind the vent, which is placed nudway between the ventral

and anal, and does not touch the vertical from the last dorsal ray. The anal is lower than

the dorsal, ending close to the base of the caudal fin. Adipose fin small. Pectoral in.serted

very far down, truncated, not reaching to ventral. Ventral behind the origin of the dorsal,

shorter than the pectoral, extending to vent.

Radial formula: D. 12; A. 3i.
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This species is known only from the Mediteiraiiean, where it is very rare. The National

Museum has a specimen (No. 40054, U. S. N. M.) from Nice, presented by the Royal Museum

at Florence, wliich corresponds perfectly to GUnther's description and figure, and also to

those of Eisso and Valenciennes. Canestrini appears to have seen a different type, wliich

be described as having the dorsal one-half as long as the anal, instead of one- third (D. 14;

A. 28). It is not impossible that this was another specific form.

OMOSUDIS, Gunther.

OmoBudis, GOnther, Challenger Report, xxii, 1887, 201.

Body oblong, compressed, naked; head compressed; snout of moderate length; cleft of

mouth very wide; intermaxillary and maxillary bones slender, the former with a series of

very small teeth of equal size, only one or two anterior ones being somewhat enlarged; the

h)werjaw, the vomer, and palatine bones with a few very large and lanceolate teeth. Lower

jaw broad, and, like the rest of the head, formed ot very thin bone. The supraclavicle and

post clavi(;les form a long rod extending from the occiput on each side downwards to the

abdomen, and partly free, not covered by skin. Ventral fins inserted far behind the pecto-

rals, below the origin of the dorsal. Dorsal fin behind the middle of the length of the body;

adipose fin very small; anal fin long. Stomach very distensible. Brauchiostegals, 8; i)seu-

dobrauchite well developed
;
gills 4, with broad gill laminae and very short gill rakers.

OMOSUDIS LOWII, GttNTHER. (Figure 150.)

Omo$udi» Lowii, GOnther, Challenger Report, xxii, 201, pi. ui, figs, c, c'.

The length of the head is two-sevenths of the total length (without caudal); the

greatest dei)th of the body immediately behind the head is one-fifth of the total length. The
head is strongly comi^ressed, with rather flat upper surface ; snout .somewhat pointed, rather

longer than the eye, the diameter of which is one-third of the length of the head. The
bones of the head are extremely thin, the operculum being smaller than the suboperctilum,

and separated by two or three ridges. The infraorbital ring is nearly membranaceous.

Preoperculum terminating below in a forked point. Cleft of the mouth extending back-

wards to the angle of the preoperculum.

The dentition is truly formidable for so small a fish ; the longest tooth is one anteriorly

on the side of the mandible; in the British Museum specimens, only one is i)resent either

on the right or left of the jaw; its length is nearly one-third of that of the head. The next

largest are those on the palate, where there are two on each side, besides several smaller

ones. Smaller teeth are also implanted on the hinder part of the dentary bone. All the

large teeth can be laid backwards.

A semicircular scale-like, osseous lamella of extreme thinness covers the lower part

of the cheek, and is marked by very shallow, concentric stria\

The singular bone which supports the side of the anterior part of the abdomen is

styliform, slightly curved backwards. It starts from the top of the occiput and descends

towards the median line of the abdomen, which it reaches behind the pectoral fin. It is

composed of the two ])rongcd supraclavicle, which is fixed by ligaments to the occiput, and
of three slender, needle-shaped i)ostclavicles ; the uppermost postclavicle is suspended by
ligaments from the suj)raclavicle, as is also the clavicle. The rod lies immediately below
the thin integument, and its lower portion is cpiite free.

Tlie dorsal fin connneuces midway between the root of the caudal and the eye, and is

composed of very feeble rays; the aiml commences at some distance behind the dorsal and
terminates not very far from the caudal. Caudal fin small, witli a considerable number of

basal rays above an<l below. Pectoral fins quite at the lower side of the body; ventral fins

very small and partly coalescent.

Light brownish on the back, with numerous brown pigment spots on the sides; abdo-

men black. (Gunther.)
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Giinther described this seims and s|)ecies liom a siieciineu .".A inches h)iii;-, o1)taiiied

south of the Philippine Islands, at VhaUnKjcr Station ccxiv, at a depth of 500 fatlionis. He
had previously obtained, in 1808, the speciuKui collected by Lowe at Magdalena. The
Albatross obtained a single specimen from station 2392, in L>8o47'30" IS. lat., 870 27' W.
Ion., at a depth of 724 fathoms.

The capacity of this form for swallowing fishes greater in size than itself appears to be

as great as that of Chiasmodus, as may be understood ft-om au inspection of ligure c' in

Giinther.

Family STERNOPTYCHIDyE.
Sterno2>tychida:, Guntiier, Cat. Fish. Brit. Mus., v, 1864, 384, (part group Slernoplycliina).—Gin,, Arr. Fami-

lies Fishes, 1872, 15 (Family No. 153, name only) ; Proc. U. S. N. M., vil, 1881, 350 —Jorhan and
Gilbert, BuU. xvi, U. S. Nat. Mus., 283.

—

Jordan, Cat. Fish. N. Am., 46.

Malacopterygians with compressed ventradiform body, carinated contour, deeitly and

obliquely cleft and subvertical mouths, whose upper margin is constituted by the supramax-

lUaries as well as the intermaxillaries ; brauchiostegal arch near and parallel with lower

jaw, scapular « ith an inferior projection, and with one or more of the neural spines abnor-

mally developed, and projecting above the back in advance of the dorsal fin. (Gill.)

KEY TO THE GENERA AND SPECIES.

I. Body naked.

Abdominal outline nearly continuous in a sigmoid curve, a single produced spike-like neural spine in front

of the dorsal fin, and about 5 branehiostegal rays Sterxoptycuin.e, Gill

A. Teeth in the jaws in several series; dorsal fin with spinous dilatations Sternoptyx

1. Height of body equal to length, without caudal Sternoptyx m.\PHANA

Abdominal outline abruptly contracted in advance of anal, several produced neural spines constituting

a uniform edge in advance of dorsal, and about 9 branqhiostogal rays Augyropelecin.e, Gill

A. Teeth in the jaws in a single series, minute Argyropelecus

1. Tail spineless.

a. Mandible with flat spine at its lower .angle.

i. Pectoral fin extending nearly to origin of anal A. hemigy'MNUS

ii. Pectoral extending to ventral A. Oi.fersii

b. Mandible without spine A. D'Urvillii

2. Double row of spines along side of tail A. acui-e.^tus

B. Teeth in jaws long and recurved Ster.xoptyciiides

II. Body covered with large, thin, deciduous scales. Anterior spinous dilatation of dorsal flu lacking.

POLY'irMNJi

A. Luminous organs much developed Polyipnus

STERNOPTYX, Herm.\nn.

Sternoptyx, Hermann, Naturforscher, xvi, 1781-2.—Covier and Valenciennes, Hist. Nat. Poiss., xxii, 412.—

GttNTHER, Cat. Fish. Brit. Mus., v, 386; Challenger Report, xxii, 16!t, pi. XLV, figs. D, D'.

Body much elevated and compressed, passing abruptly into a, short and compressed

tail, the angle made by the hind margin of the trunk and the lower edge of the tail being

filled up by a broad fold of tlie integument, of peculiar trans])arent appearance, resembling

thin cartilage. This fold bears the anal fin and is supported l)y interha-mal rays. The

greater portion of the l)ody is scaleless and covered with a silvery pigment. A series of

luminous spots runs along the losver edge of the abdomen and is separated from that of the

other side by a cartilaginous fold occupying the median line of tiie abdomen: another series

runs on each side of the isthmus; a row of three above and behiml the root of the ventrals,

and another row of three above the vent. The luminous organs on the lower part of the

tail consist anteriorly of a row of four, of which the first is prolonged along the back as a

narrow band, terminating about the middle of tlie depth of tliebody in a globular black

spot with a white center
j
posteriorly in front of the caudal rays there is another row of four

small spots.
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Pectorals well developed, close to tlio lower profile; veiitrals small; pelvic bone with

a bifid spine in front jjointing forwards. Tlie dorsal flu occupies the middle of the back and

consists of a triani;iilar bony lamella, very thin iu front, but strengthened along its hiud

margin, and followed by several rays. Adipose fin absent, or represented by a very low

membranous fringe of the dorsal margin of the tail. The anal fin is incompletely developed,

extending from tlie veut to the root of tlie caudal fin, its rays being rudimentary, widely

set, and scarcely free. Caudal fin broad and forlccd. Gill opening very wide, tlie gill mem-

brane being attaclied to tiie istiimus, A luminous organ occupies the inner side of the oper-

culum close to its end; another is placed at the anterior end of the ceratobyal, and, finally,

a very large glandular mass is lodged on the upper edge of the anterior end of the clavicle.

(]ills4; the brancliial arches are long, not angularly bent, the branchial slits being closed

by a membrane in their upper portion. Only a few of the gill rakers are prolonged, needle-

sliaped, and widely set, the others being quite rudimentary. Pseudobranchije present.

(GiiHther.)

STERNOPTYX DIAPHANA, Lowe. (Figure 146.)

Sternopiyx diaphana, Hermann, Naturforscher, 1781, xvi, 8, taf. 1. figs. 1 and 2 (bad), and xvii, 249 (cop.

by Wai.haum, Artedi, in, tab. 1, figs. 1 and 2.

—

Bloch, Syst. Ichth. ed. Schneider, 1801, 494, pi. 35).—

CuviEK, Regne Anim. 2nd edit., pi. 13, fig. 1.

—

Cuvier and Valenciennks, Hist. Nat. Poiss., xxii,

415.—Lowe, I'roc. Zodl. Soe. London, 1843, 85.

—

Gunther, Cat. Fish. Brit. Miis., v, 387; Cliallenger

Report, x.xil, 11)9-170, pi. XLV, figs. D, D'.

—

Vaillant, Exp. Sci., TiavaiUeur et Talisman, 102.

Stemoptyx Hermanni, LacepiSde, Hist. Nat. Poiss. v, 613.

Height of the body equals distance between extremity of the snout and commencement
of the tail. Tail very short. luterorbital space slightly concave. Posterior limb of preoper-

culum borders hind part of the orbit, and descends iu a very oblique line, terminating in

two points. Pectoral fin scarcely reaching to the ventrals, which are very small. (Giinthcr.)

Radial formida: B. 5; D. 10-12; A. 12; P. 10; V 3.

This grotesquely shaped and interesting fish was first discovered in the West Indies in

1774 by Herjnann.

It was described by him in 1781 in the N'aiurforscher. It was nest observed iu the

mid-Atlantic in AugTist, 1842, when Lowe obtained a specimen taken between Madeira and
St. INIarys, the southernmost of the Azores, about 80 miles to the southeast of the latter

island, in a calm, smooth .sea. It was among the rarest of fishes until the tune of the Chal-

lenger, which upon its cruise around the world obtained quite a number of specimens in the

mid-Atlantic, the Australian seas, and in various places in the South Pacific, and about the

same time the vessels of the U. S. Fish Commission and Coast Survey began to obtain it iu

the western Atlantic. The manner of its occurrence has been very puzzling. Although
two or three siiecimeus were obtained at the suiface, they were usually caught up iu a
dredge or ti-awl from 500 to 2,500 fathoms, and the peculiarities of its distribution have
given rise to much s]tecnlation. A study of the list of specimens published in the Chal-

lenger Report would .seem to indicate that the fish inhabits all depths from the surface

downward. Dr. Giinthcr is unable to accept this as an indication of that state of affairs,

and is of the oiiinion that its frequent capture would seem to be only a proof of its abun-
dance in all tropi(-al .seas and of tlie slowness of its movements, which prevent it from going
out of the dredge or net. He believes that although it and Argi/mpelecus are pelagic fishes

wliich live in shoals, it is possible that they may descend to or beyond the hundred-fathom
line during the daytime. Wliy during the daytime only is hard to understand, and it

seems to us perhaps judicious to admit that we do not know the conditions of its distribu-
tion as regards depth, and to wait for further information before foiining any opinion. r>r,

Giinthcr has studied all of the Challengers specimens carefully and has arranged them in

groups with reference to the form of the body.
The numerous specimens collected by the Challenger diff"er not inconsiderably in the

shape of the body, which, in some specimens, is much more oblique than iu others; in the
width of the ui)per surface of the head and neck, and, finally, in the size of the eye, which in a
specimen 50 millimeters long is 8 millimeters wide, and in another specimen of the same
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length only 7 niillimeters. Also the relative position of the luniinons organs, which are

congregated in groups, is subject to unimportant variations.

Two forms are recognized by Giintlier:

(1) In the first and more common (Fig. D) the eye is com])aratively larger and its

diameter more than the depth of the triangular siiace, which is formed by the margins of

the preoperculum, of the jaws, and of the orbit; the n})per part of the mouth is also con-

.spicuously above the level of the lower margin of the orbit.

(2) In the second form (Fig. D') the diameter of the eye is not longer than the dei)tli of

the triangular space described, and the upper part of tlie cleft of the mouth is on a level

with the lower margin of the orbit.

Both forms occur in the Indo-Pacific as well as Atlantic, and seem sometimes to have

been obtained on the same occasion; and as, moreover, intermediate forms occur which

might be assigned to either of the two forms, it is evident that the differences mentioned

are not of specific value.

Very yoxmg specimens, of lo millimeters in length, were found by Giintlier already to

possess all the characteristics of the ailult.

Specimens of this species were taken by the Blake, from Station xxxv, off Santa Cruz,

at a depth of uOS fathoms; fiom Station CCCXXIII, in 33'^ 19' N. lat., 70° 12' 30" W. Ion., at

a depth of 4.J7 fathoms; and from Statitm cccxvi, in 32° 7' N. lat., 78° 37' 30" W. Ion., at a

depth of 22!) fathoms. Also Ijy the Alhatross fi'om the following localities: Cat. No. 32t3(iS,

U. S. N. M., from station 2003,' in 37° 16' 30" N. lat., 74° 20' 3li" W. Ion., at a depth of 041

fathoms; cat. No. 33471, U. S. N. M.,fiom station 2070, in 41° 13' N. lat., 66° 00' 50" W.
Ion., at a depth of 000 fathoms; cat. No. 33.'')(!3, U. S. N. M., from station 2101, in 39° IS'

30" N. lat., 68° 24' W. Ion., at a depth of 1080 fathoms; also specimens from station 2111

in 35° 09' 50" N. lat., 74° 57' 40 W. Ion., at a depth of 938 fathoms; station 2118 in 13° 32'

40" N. lat., (i2o 54' W. hm., at a debth of (390 fathoms; station .35.53 in 39° 48' N.lat., 70O3(>'

W. Ion., at a depth of 551 fathoms; and station 2554 in 39° 48' 30" N. lat., 70° 40' 30" W.
Ion., at a depth of 445 fathoms. A single specimen (Cat. No. 26235, U. S. N. M.) was taken

by the schooner Gvy Cunningham, off the Grand l?ank at a depth of 150 fathoms.

Dr. Giinther, after studying the specimens obtained during the voyage of the Challenger,

reached the conclusion that its frequent capture at all depths from surface downward is

only a proof of its abundance in all tropical seas, and of the slowness of its movements,

which prevent it from getting out of the way of the dredge or net. He infers that, like

Aryyropdecm, it is a pelagic fish, which probably lives in shoals, as sometimes more than

one example were obtained in the same haul, and that possibly it may descend to or beyond

the 100 fathom line during the daytime. More information is needed upon all these

points.

ARGYROPELECUS, Cocco.

Argyropelccus, Cocco, Giorn.Soi. Sicil., 1829, fasc. 77, 14(i; Cuvikr ami Valf.xciexxes, Hist. Nat. Poiss.,

XXII, 392.—GiixTHEE, Cat. Fish. Brit. Mus., v, 3S9; Clialleiiger Kepoit, xxii, 1G7.

Pleurothyris, Lowe, Fish. Madeira, 64.

Trunk much elevated and compressed, passing abruptly into the tail, which is narrow;

body covered with a silvery pigment, without regular scales; series of luiuinous (ithosphor-

escent) spots run along the lower side of the head, body, and tail. Head large, compressed,

and elevated, with the bones thin, but ossified. Cleft of the month wide, with the lower

jaw prominent. The margin of the ni)per jaw is formed by the intermaxillary and max-

illary, both of these bones having a sharp edge, which is beset with a single series of

minute teeth; lower jaw and iialatine bones with a series of small, curved teeth. E.ves

rather large, and, although lateral, directed upward and very close together. Pectorals

well developed, ventrals very small. The humeral arch and the pubic bones are jnolonged

into flat, pointed processes, which project in the median line of the belly; a series of imbri-

cate scutes runs from the humeral to the ])nbic bon(>, foniiing a sort of serratnre along the

belly. The dorsal fin is short and occupies about the middle of tlie U-iigth of the fish; it

is preceded by the first commencement of the formation of a spinous dorsal, several neural
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spines bemj:f prolonfred beyond the iimscles, formiiiii' a triaiignlar osseous plate. Adipose

tin rudinientai-y; anal fin short; caudal forked. Gill opening- wide; outer brancliial arch

extending forward to behind symphysis of lower jaw and with very long gill rakers; bran-

cUiostegals nine; pseudobrauehiaj present; air bladder present. Pyloric appendages

four. {GUnther,)

ARGYROPELECUS IIEMIGYMNUS, Cocco. (Figure 147.)

Argijropdecm hemigymniis, Cocco, in Gioiii. So. Sic, 1829, faso. 77, 146.

—

Bonaparte, Fauna Italica. Pesci.

foxt.—CiiviER ami Valenciennes, Hist. Nat. Poiss., xxii, 398.

—

GCnther, Cat. Fish. Brit. Mus., v.

385.—(Uialleuger Report, xxu, 167.

—

Vaillant, Exp. Sci., Travailleur et Talisman, 103.

Sternoplijx heniu/i/mniis, Valenciennes in Cuvier Regue Animal, 111., Poiss. pi. 103, lig. 3.—GooDE and

Bean, Bull. Mas. Coiiip. Zoijl. v, 10, 220.

Sternoplyx nudiierranca, Cocco, iu Giorn. II Faro, 1838, iv, 7, fig. 2.—Bonaparte, Fauna Italica, Pesci. fasc.

xxvii, figure.

Height of the body equals the distance between the gill opening and the caudal

base; posterior angle of mandible and angle of th« prseoperculum, each with a small trian-

gular spine ; tail slender, without spines. Pectoral reaching nearly to insertion of the anal.

Eadial formula: B. 9; D. 7-8; A. 11; P. 9; V. 5.

A. hemigymnus, is according to Giinther, common in the Mediterranean and neighbor-

ing parts of the Atlantic, and frequently caught at night in the surface net. During the

cruise of the Porcupine an adult example was obtained between Shetland and Faroe, at a

depth of 180 fathoms. Giinther concludes that this fisli is of nocturnal habits, living dur-

ing the day at a depth below the surface which varies according to circumstances. The
French expedition obtained it in the Gulf of Marseilles in 1,0G0 meters; in the Gulf of

Gascony iu 74:1-1,.534 meters; off the Canaries in 1,200 meters; off the coast of Portugal, in

950-1,100 meters, and off the coast of Morocco in 1,123 meters.

This form, though usually very rare in the Mediterranean, sometimes is found in such

abundance that it is evident that in certain localities and depths it must be one of the

commonest of forms. Giglioli obtained iu September, 1878, at Messina, over seven hundred

in three days, brought to the surface by the swift current passing through the Straits.

Two specimens of this species were obtained by the Blake, from Station cccxv, in 32'^

18' 40" N. hit., 7SO 43' W. Ion., at a depth of 225 fathoms. One specimen (No. 31709, U. S.

N. M.) was takeuby the Fish Hawk from station 1112, in 39° 56' N. lat., 70° 35' W. Ion., at

a depth of 245 fathoms; and one by the Albatross from station 2117, in 15o 24' 40" N. lat.,

63° 31' 30" W. Ion., at a depth of 083 fathoms.

A species closely similar was taken by the Investigator in the ludiau Ocean, station 118,

in 103 fathoms. (Alcock, Ann. and Mag. Nat. Hist., 1891, ii, 126.) It may be called A.
AlcocJci.

ARGYROPELECUS OLFERSII (Cuvier), C. and V. (Figure 148.)

Sternuptyx Olfcrsii, CuviER, Rfegne Anim., 2d edit., li, 316, pi. xiii, fig. 2.—DOben and Koren, in Vet. Akad.

Haudl., 1844, 80, tab. 3, fig. ';,

ArgyropelecM Olfcrsii, Cuvier and Valbncienne.s, xxii, 408.

—

Lowe, Proc. Zool. Soc, 1850, 247.

—

Gunther,
Cat. Fisli. Brit. Mus., v, 380.— \'aillant, Exi>. Sci. Travailleur et Talisman, 104.

Height of the body is equal to, or rather less than, distance between the shoulder and
the root of the caudal fin, tail at its base, below the end of the dorsal fin, as high as long.

Mandible with a short, flat spin:- at its po.sterior corner; angle of the preoperculuni w ith a

spine directed downwards; tail witliout spines. Pectoral fin extends to ventral, {(liinthcr.)

Radial formula: B. 9; D. 9; A. 11; P. 10; V. 6.

This s])ecies, like the others just described, has hitherto been considered to be a pelagic,

surface form, and has now and then been found as far north as the coast of Norway, and was

taken by the Frencih expedition off Portugal in O.jO and 1,015 meters. The Challenger dredged

a specimen 2^ inclies long, at a depth of 1,125 fathoms, at Station i, off Cape FinisteiTe.

Dr. Giinther, discussing this occurrence, remarks: "The question arises whether the

fish was really captured at this great dejith, or whether it entered the dredge diu-ing its
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passage through the surtace strata; and 1 am very much inclined to think that the latter

took place. We have very little positive information as to the habits of these fishes, but
we know that they are eoninionly obtained near the surface in mid-ocean; and from their

structure we may infer that, like all deep, compressed fishes, they are slow swimmers, and
that they can with ease maintain a free position in the water, without the necessity of a
support, remaining as it were at a certain distance from the surface. This may be observed
in a fish of our own seas with a similar elevated body, viz, the John Dory, in which, how-
ever, a rapid undulatory movement of the soft dorsal fin is almost imceasing. The great

develo])ment of the luminous organs, combined with the large eyes, indicates the nocturnal

habits of the fish, which would induce it to descend to a greater depth during the day-

time. Also the firm structure of the bones disproves the bathybial habits of ArgyropeleciisP

The following specimens have been obtained by the steamer Albatros.s: Oat. No. ;}32i)6,

U. S. N. M.. from station 2043, in 30^ 40' N. lat., 08° 28' 30" W. long., at a depth of 1,4(57

fathoms; Cat. No. 33393, U. S. N. M., from station 2075, in 41° 40' 30" N. lat., 66o 35' W.
long., at a depth of 855 fathoms; Cat. N.>. 33495, U. S. N. M., from station 20C3 in 42^3 22'

N. lat., 06-= 23' W. long., at a depth of 144 fathoms; Cat. No. 33560, U. S. N. M., from sta-

tion 2101 in 390 18' 30" N. lat., 08° 24' W. long., at a depth of 1,680 fiithoms; Cat. No. 354G7,

U. S. N. M., from station 2195 in 39° 44' N. lat., 70° 03' W. long., at a depth of 1 ,058 fathoms;

Cat. No. 35534, U. S. N. M., from station 2208 in 39° 33' 71" N. lat., 16^ 15' W. long., at a

depth of 1,178 fathoms; Cat. No. 35561, U S. N. M., fr-om station 2209, in 39° 34' 45" N. lat.,

71° 21' 30" W. long., at a depth of 1,080 fathoms; Cat. No. 38211, U. S. N. M., from station

2728, in 36° 30' N. lat., 74° 33' W. long., at a depth of 859 fathoms; Cat. 43855, U. S. N. M.,

from station 2717, in 38° 24' N. lat., 71-^ 13' W. long., at a depth of l,(il5 fathoms (Sp. nova?)

;

and A specimen from station 25G5, in 38° 19' 20" N. lat., 69° 02' 30" W. long., at a depth of

2,069 fathoms. A single si>ecimeu was obtained fi'om the Grand Banks by a Gloucester

fisherman.

ARGYROPELECUS D'URVILLII, Cuvier & Valenciennes.

ArgyropelecMS d'UrinUii, Cuviek & Valenciennes, Hist. Nat. Poiss., xxii, 405.

—

Guntuei:, Cut. Fish. ISrit.

Mus., V. 1864, 386.

The height of the body ecjuals the distance between the gill opening and the root of the

caudal; tail much higher at its base than in A.hcmlgymnus; mandible without iirominent

spine at its jiosterior corner; angle of the preoperculum with a spine directed downwards;

tail without spines. The pectoral fin does not extend to the hind margin of the trunk.

(
ValencicKHCs.)

Eadial formula: B. 9; D. 9; A. 10; P. 10; V. 6.

This form is known only from mid-Atlantic; it may possibly yet be found to be identical

with A. hemUjymnus.

ARGYROPELECUS ACULEATUS, Valenciennes.

Argyi-opelecus aculcatus, Cuvier &, Valewciennes, Hist. Nat. Poiss., xxii, 406.—Gunthek, C.it. Fisli. Brit.

Mus., V. 1864, 386.

Argyropelectis acanthurus, Cuvier & VjVI.enciennes, loc. cit., 408.

The height of the body equals the distance between the posterior margin of the pre-

operculum and the root of the caudal ; tail very slender. Mandible with a very obtuse

spine at its posterior corner
;
preoperculum with a spine directed downwards. A double

row of spines along the lower side of the tail. ( Vulenciennes.)

B.9; D, 9; A^ 14; P. 10; V. 7.

This form has only been found at sea off the Azores. It may probably prove to be a form

of one of the better-known species.

STERNOPTYCHIDES, Ogilby.

Sternoptychides, Ogilby, Proc. Linnfeau Society, New South Wales (IM ser.), in, 1313, 1888.

"Pseudobranchiai present; head and trunk much elevated and compressed, the latter

passing gradually into the moderately long pedicle; the margin of the upper jaw formed by
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the intormaxillary aiirt maxillary, each of whi(;h bears a row of long, recurved teeth at a con-

siderable distance from one another; mandible with a similar row, one of which on either

side is niucli more devclo])ed ; two seiles of phosphorescent si)ots along the lower side of the

head, body, and tail."

The type species, S. amabilis, Ogilby, was described from three mutilated specimens

picked up dead on the beach at Lord Howe's Island.

The following brief statement of diaguostic characters is given by Ogilby.

Ileigiit of body, three-fifths of total length. Least height of pedicle, about one-tenth

of height of body. Length of snout, about one half of diameter of eye. Colors, silvery.

Eadial formula: D. 5, 11-12; A. 13 (?); V. (!); P. 10 (?); C. 6, 18, 6 (?).

POLYIPNUS, Gunther.

Poliiipnus, GiJNTllER, Challenger Report, xxil, 1887, 170, (typo, P. sjnnosHs, from the surface near the Philippine

Islands.)

Poli/ipnm differs from Sternoptyx in having the body covered with very large anterior

scales and in lacking the anterior spinal dilatation of the anal fin. Its body is more reg-

ular in form, there being no deep indentation at the base of the tail; and there are other

salient characteristics, chief among them the extraordinary development of the luminous

organs in size and number, not less than 55 ijhosphorescent organs on each side.

The type of this genus is Polyijmns spinosus (Fig. 149), obtained by the Challenger

between the Philippine Islands and Borneo at a depth of 250 fathoms (Giinther, Challenger

Eeport xsii, 170, pi. Li, fig. B.) and by the Investigator in the Bay of Bengal 188-210 fath-

oms. It differs from Sternoptyx in having the body a more regular shape, there being no

deep indentation by which the tail is separated from the trunk, and in other characteristics

described by Giinther.

FAMILY IDIACANTHID^E.
Idiacanthidw, Gilt., MS.

Malacopterygians, with spiny processes from anterior portion of vertebrae projecting

through the skin of the body. Pectorals absent. Body naked. Dorsal fin beginning in

advance of the vent. {Gill.)

IDIACANTHUS, Peters.

Idiacatifhiin, Pkters, Monatsbor. Acad. Wiss. Berlin, 1876, 846.—GtJNTHER (type, I.fasciola, Peters), Chal-
lenger Rejiort, XXII, U15.

Bathyophis, GDnther, Ann. and Mag. Nat. Hist., 1878, 5th series, ii, 181.

Body extremely narrow and elongate, snake-like, naked. Vent far behind the middle
of the length of the body. Head large, compressed, with the snout of moderate length, and
witli the cleft of the mouth nearly as long as the head. Teeth iu the jaws extremely large,

numerous, of unequal size, depressible. Similar teeth on the tongue and on each side of

the vomer. Eye rather small. Opercular portion of the head narrow. A long barbel

anteriorly ou tlie hyoid. The dorsal commences above the ventrals, and extends nearly

to the anal ; the anal also is long, commencing behind the vent. Pectorals none. Ventrals
inserted before the middle of the body. A small phosphorescent organ above the mid-

dle of the upper jaw, and :i series of small, luminous dots along each side of the abdomen
and along the outer ventral ray. Similar organs on the tail. Gill openings extremely
wide. (Giinther.)

Iiliacanthm fanctola, the type of the genus, was described from two small surface

specimens in the Berlin Museum, from the seas north of New Guinea and Australia.
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IDIACANTHUS PEKOX, Gunther. (Figure 151.)

Balhyophw feror, Gunther, Ann. and Mag. Nat. Hist. 1878, ii, 181.

Idiaeanthus ferox, Gunther, Challrni^er Keport, xxii, 216, jil. lii, fig. V.

Vent situated at tlie sixth cisiith of the total length. Oommencemcnt of the doreal fin

opposite to the root of the ventrals. Black. D. (50; A. -iS; V. 6. ((lunther.)

The VhaUenger obtained one specimeD, 8 inches long, at station G3, in the middle of the
North Atlantic; depth, 2,750 fathoms.

Order LYOPOMI.
Lyopomi, Gill, American Naturalist, 1889 (Nov.), 1010.

Teleosts with the scapular arch constituted by the proscapuln, ]iostero-teniporal and
post-temporal, the post-tempornl discrete from the side of the craiiiuin, and impinging on
the supra-occipital; the hypercoracoid and hypocoracoid lamellar, and the fenestra or fora-

men in the upiier margin of tlie hypocoracoid; the me.socoracoid absent; the actinosts

normal; the cranium with the condyle confined to the basi-occipital; the opercular appa-

ratus characteri.stic, the preoperculum being entirely detached from the suspensorium, rudi-

mentary, and connected only with the lower jaw; the operculum normally connected; the

suboperculum enlarged and partly usurping the usual position of the pieoperculnm, in com-

pany with the suborbital chain, which is extended backwarils toward the opercular margin;

jawbones complete and normal; palatines, entopterygoid, and ectopterygoid normally de-

veloiicd; the anterior vertebras separate, and the ventrals abdominal.

Family HALOSAURID^^.
Baloaaiiridw, GOnther, Cat. Fisli. Brit. Mus., vir. IStiS, 4S2.

Body covered witli cycloid scales; head scaly; barbels none. Margin of the upper jaw
formed by the Intermaxillaries mesially, and by the maxillaries laterally. Opercular appa-

ratus incomplete. Adipose fin none. The short dorsal belongs to the abdominal part of

the vertebral column; anal very long. Stomach with a blind sac; intestine short; pyloric

appendages in moderate number. Pseudobrauchiie none; air bladder large, simple; giU

openings wide. Ovaries closed.

KEY TO THE GENERA AND SPECIES OF HALOSAURIDJi.

I. Ventrals normal. No second dorsal lin.

A. Vertex covered with scales. Scales of latorallino scarcely enlarged. Snout obtusely rouuded. Head

vrithout angular ridges. Anal comparatively high Hai.osauru.s

1. Preoral portion of snout equsil to half its length.

Height o'f body nearly equal to half length of head and one-seventeenth of total. Diameter

of eye two-fifths postorliital portion of head and much greater than width of interorbital

space. About 60 scales in later;il line in front of vent H. OwEXii, Johnson

2. Preoral portion of snout less than half its length.

Height of body about one-third length of head and one twenty-fifth of total.

Diameter of eye nearly two-fifths of postorbital portion of head and equal to width of inter-

orbital space. About 55 scales in Literal line in front of vent H. Johnsoxianis. Vaillaut

Diameter of eye half length of postorbital jiortion of head (which is equal to that of snout),

and much greater tlian width of intcrorliital space. About (57 scales in lateral line in front

of vent tl- GC'NTHERi, Goode and Beau

B. Vertex scaleless. Scales of lateral line enlarged, provided with photophores. Snout pointed. Head

with prominent lateral ridges. Anal moderately high, its height one-third to one-fourth of

that of dorsal Aldrovandia, Goode and Beau

1. Snout much produced (length eqnal to or greater than distance from eye to root of pectoral).

a. Preoral portion of snout exceeds half its length. Diameter of eye considerably less than width

of interorbital space. Twenty-four scales in Lateral line in front of vent.

A. Rd.sTKATA (Giiuther)

19868—No. 2 9
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b. Preoral portiou of suout nearly eiiuals half its length. iJiamctor of eye equal to width of

interorbital space. Tweuty-niue scales of lateral lino in front of vent.

[A. AFFiNis (Giinther). South of Japan.]*

2. Snout niofleratoly prodncccl (its length not exceeding postocular portion of head).

a. i'reoral portion of snout contained 3 times in its entire length. Diameter of eye one-half

width of interorbital space (two-fifths ])ostocuhir portion of head). About 26 scales in

lateral lino in front of vent A. macimh^iiih (Giinther)

b. Preoral portion of snout 3i in its length. Diameter of eye less than one-h.alf width of inter-

orbital space (5 in jiostocular portion of head) A. G< ><>i)ia (Gill)

c. Preoral portion of snout 3* in its length. Diameter of eye eiiual to -width of interorbital space

(3 in postocular port ion of head). Dorsal origin far behind root of ventral. About 20 sub-

oval scales in lateral line in front of vent A. phalacki-.s (Vaillant)

d. Preoral portiou of snout4 in its length. Diameter of eye two-thirds width of interorbital space

(== one-fourth postorbital length of head). Dorsal origin behind root of ventral. About 18

scales in lateral line in front of vent. . . [A. mediorostris (Giinther). West of Philippines.]

e. Preoral portion of suout 2i iu its length. Diameter of eye exceeds width of interorbital space

(=2J in postorl)itnl length of head). Dorsal origin behind root of ventral. Eighteen to

twenty scales in lateral line iu front of vent. A slender species; its height 20J in total

length A. gracilis (Goode and Bean)

f. Preoral portion of snout about 2 in its length. Diameter of eye equal to width of interorbital

space (2J iu postorbital length of head). Dorsal origin over Ijase of last rays of ventral.

Twenty-seven scales in lateral line in front of vent. A stout species; its height 1.5i in total

length A. pallida (Goode and Bean)

g. Preoral portion of snout 2 iu its length. Diameter of eye greater than the width of inter-

orbital space (2i in postorbital length of head). Scales of lateral line slightly enlarged. A
slender species [A. anguilliformis (Alcock). Gulf of Manaar.]

II. Ventrals united into a broad, flat flake. A rudimentary, heel-like second dorsal.

Vertex scaly. Scales of lateral line not enlarged. Snout elongate Halcsaurichthys, Alcock

1. Snout produced, its lenth 3 times that of its preoral portion. Diameter of eye greater than

width of iuterorbital siiace (2f in postocular portiou of head).

[H. CARINICA0DA, Alcock. Andaman Sea.]

HALOSAURUS, Johnson.

HalonauruK, JonN.SON, Proc. Zoiil. Soc. Lond., 1863, 406.

Body elongate, clothed with cycloid scales ; belly rounded ; tail compressed and tapering

to a point. Snout projecting much beyond the mouth, which is nonprotractile and of mod-

erate size, with the upper border formed by the premaxillary and maxillary bones, the

former small, the latter of moderate size and not reaching beyond the eye, both dentiferous.

Teeth in villiform bands, in the jaws, and on the vomer, palatines, and tongue. A short

dorsal over the space between the abdominal ventrals and the long anal, wliich is coalescent

with the caudal, the latter consisting of very few rays. Large gill openings. Branchiostegal

membrane with numerous rays. Stomach ctecal
;
pyloric cteca in moderate number j a large

air bladder. No pseudobrauchiai, no barbel nor adipose dorsal.

HALOSAUEUS OWENI, Johnson. (Figvire 152.)

Ealosaurus Owcn't, Johnson, P. Z. S. Lond., 1863, 406, pi. xxxvi, fig. 2.

—

GCkther, Cat., vii, 428; Chal-

lenger Report, 1887, xxii, 236.

The type, from Madeira, llh inches long, was long the only specimen known.
Snout produced, its preoral portion being nearly one-half of its length. Eye rather

large, the length of its diameter being two-fifths of the postocular portion of the head, and
much more than the width of the iuterorbital space. The maxillary reaches the vertical

from the front margin of the eye. The length of the head is more than its distance from

ttie ventral fin, the base of which is entirely in front of and somewhat remote from the

base of the dorsal. Pectoral fin with narrow base, very long, extending nearly to the root

of the ventral. Scales of the lateral line scarcely larger than the others, without phosphor-

escent organs being ^^sible in the only specimen known. Anterior portion of the dorsal fin

covered with small scales; anal fin scaleless. Brownish, silvery on the abdomen. (Giinther.)

* From S. of Japan, Challenger, 565 fathoms, and Andaman Hea, Investigator, 1,000 fathoms. H. Moskgnii,

Alcock, is probably the same.
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Height, 14|^ ia total leugtb. Head, 7J. Eye, 2 in snout, 5 in head, reaching to profile.

Interorbital space less than long diameter of eye. Snout scaleless. Mouth moderate, not

nearly reaching tip of snout. Dorsal flu over the space between ventral fins and vent.

Longest dorsal rays (second and third) twice as long as tlie base of tlic fin. Pectorals scale-

less, longer than ventrals. Ventrals scaly. Vent in anterior half of total length. No anal

papilla. Base of anal scaly. Caudal consists of two hair-like rays. Lateral lino very low-

down and disappearing posteriorly.

Eadial formula: B. U; D. 11; A. 191; P. 11; V. 10; scales, 14-ca. 170-(i.

The fii'st individual obtained was caught in February. It Mas a female with eggs,

which were in two masses lying side by side, 5J inches long, not covered with a sac. Pyloric

cteca 12, small. Air bladder 5 inches long and with a delicate silvery coat. Intestine

straight. Peritoneum black anteriorly, posteriorly with patches of black lines on a pale

ground. (Johnson.) Two siiecimens (No. 34418, U. S. N. M.), one 16i inches and the other

21 inches in length, were obtained by the Albatross at station 2181, in 39° 29' N. lat., 71° 40'

W. Ion., at a depth of 693 fathoms.

Others were obtained by the Blalce at stations Lxvii, 128-240 fathoms, and LXViii,

243-458 fathoms, off Guadeloupe and Santa Lucia.

HALOSAURUS JOHNSONIANUS, Vaillant. (Figure 153.)

Ralosaurui Johnsonianus, Vaillant, Exp. Sci. Travailleur et Talisman, 181, pi, xv, fig. 2, 2°, 2\ 2"^, 2\

This Halosaurm is very similar to the preceding, but does not appear to reach so large

a size. The form is more slender, the height not exceeding one twenty-fifth of the total

length; the body is cylindrical, but it should be remarked that we have not obtained a sin-

gle example in a state of preservation comparable to that of certain individuals of the pre-

ceding species (Halosaurus Oiceni).

The form of the head, the proportions of the muzzle, those of the eye and the inter-

orbital space, the arrangement of the gill cover offer nothing distinctive. Moreover, if we
may be able to judge, this last is not scaled ; but on the temples and the upper part of the

head scales are i^resent without doubt.

The vent is very little behind the anterior third of the body and is distant from the

end of the snout only 3 times the length of the head.

The origin of the dorsal is at a distance from the end of the snout equal to twice the

length of the head. The pectorals do not reach nearly to the insertion of the ventrals,

which is at a distance from the end of the snout less than twice the length of the head;

the ventral is wholly in advance of the dorsal.

Tlie coloration, although approiiching that oi Halosmirus Oimii, Johnson, shows certain

differences. Each scale shows at its free extremity a black spot, forming a reticulation in

check pattern. The dark scales of the lateral line form a pronounced band ; finally, as in the

following pages, the dark color of the branchial cavity is more extended on the scapular

regions, extends across the gill covers and on the whole head. These characters, together

with the accessory characters, are sufficient to distinguish this species from the preceding,

to which it is nearly related.

Itadial formula: B.12; D.1,10; A. 18fi(!); V. 1, 8.

Total length of tj^e (millimeters), 390. Height, 15.04. Thickness, 12.03. Head, 47.12.

Snout, 22.47. Diameter of eye, 7.15. Interorbital space, 4.08.— Vaillant.

Ninety-six individuals are tabulated by Vaillant; the localities are off the Morocco

coast, the Canaries, Soudan, and on Arguin Bank, the depths ranging from 834 to 2,115

meters.

HALOSAURUS GflNTHERI, Goode and Bkan, n. s.

Vertex scaly. Snout produced, its preoral portion contained 2;^ times in its length.

Eye large, its leuffth equal to half that of the snout, half that of postocular portion of the

head, and much wider than the width of the interorbital space, and contained 5 times in

the length of the head. Maxillary reaching nearly to front margin of the eye. Length of
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the head is less than its distance from the root of the ventral, the origin of which is slightly

in front of that of the dorsal, the origin of the dorsal being over the posterior i)ortion of the

root of the ventral, and also over the thirty-first scale in the specialized lateral line. Two

scales between lateral line and origin of the ventral ; ventral broad, the length slightly

longer than that of longest dorsal. Pectora'l fin moderate, extending less than half way

from its owr- base to the root of the ventral, its length equal to half that of the head. Scales

on the lateral line not much enlarged, 07 in advance of the vent. The base of the dorsal

and anal scaly. Color brownish; under surface of head lighter.

Kadial formula: D. 11; P. 10; V. 1, 9; L. trans. 15
|
5.

A single specimen was obtained by the Albatross from station 2722, lat. 39° 13' N., long.

720 1' W., at the depth of 594 fathoms.

ALDROVANDIA, Goode and Bean, n. g.

Lyopomi, with ventrals normal ; no second dorsal fin ; vertex scaleless ; scales of lateral

line enlarged, provided with photophores. Head with pointed snout and prominent lateral

ridges. Anal fin moderate, high; its height one-third to one-fourth that of dorsal. Type

Halosaurus rostratus, Giinther.

This genus is dedicated to Ulysses Aldrovandus, of Bologna, the founder of the first

natural history museum, whose name, strangely enough, has never been honored by asso-

ciation with a genus of animals or plants.

ALDROVANDIA ROSTRATA,(GuNTnER). (Figure 154.)

Halosaurus rostratus, Gunther, Ann. and Mag. Nat. Hist., 1878 ii, 252. Challenger Report, xxii, 241, pi.

Lix, fig. D, 1887.

" The length of the head much exceeds the height of the body. The snout very much
produced, spatulate, its preoral 'portion being more t lan one-half of its length. Eye of

moderate size, its length being one-third of the postociilar p )rtion of the head, and consid-

erably less than the width of the interoi'bital space. Maxifary scarcely reaching the front

margin of the eye. The length of the head is a little moie than its distance from the root

of the ventral, which is nearly entirely situated before the dorsal. Nearly all the scales are

lost, but some of the lateral line i-emain; they are much larger than the other scales; and
on the tail, where the lateral line approaches the lower profile, these larger scales fill up all

the space between the lateral line and the anal fin.

" Distance of the snout from the mouth, 8i lines; distance of the snout from the eye, 1

inch 3 lines; distance of the snout from the root of the pectoral, 2 inches 7 lines; distance

of the snout from the root of the ventral, 4 inches If. hnes; distance of the snout fiom the

origin of the dorsal, 5 inches 8 lines; distance of the snout from the vent, inches 11 lines;

total length, 20 inches.

'' Bones of the head very thin; operculum smooth, covered with a very fine membrane.
The lower i)art of the side of the head is occui)ied from the snout to the gill opening by two
exceedingly wide muciferous channels, of which one takes its origin on the preorbital, the

other on the mandible, and which open behind at the gill opening by a common and very
wide aperture. Branchial apparatus as in the other species. The dentition is very similar

to that of Halosaurus macrochir, but the palatine patches are crescent-shaped and rather

widely sei)arated from the pterygoid band.
"The scales of the lateral line are about three times the size of the others, nd about

twenty-four in number between the gill opening and the vent. Each bears a luminous
organ, vertically elongated and ihombic, but not extending to the upper and lowe'- margins
of the scales, liight color, the lower part of the head and the gill cover black; ab leminal
region blackish."

Radial formula: B. 9; D. 10; Y. 9, 10; L. transv. 13
|
0.

The type, a single specimen, 22 inches long, is from the Mid-Atlantic Challenger station

63; depth, 2,750 fathoms.
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ALDROVANDIA MACROCHIRA, (GuNTnEn). (Fisures ir,5-15r,;i.)

Halosaiirus marrochir, GrxTnEU, Ann. and Maii. .\at. Hist., 1)^78, ii,251; flialk-n','fr Report, xxii, 1887, 237,

pi. Lix, iig. .v.

Haloaaurus macrochir, Godde ami Bean, Bull. Mils. Comp. Zn<il.. x, 1883, 219.

Snout iiiodeiately produced, the preoral portion forming only one-third of its ieugth.

Eye rather .small, one-fourth of the postocuhir portion of the head, and one-half of the

width of the interorbital space. Maxillary reaching to the front margin of the eye. The
length of the head is more than its distance from the root of the ventral, the origin of

which is immediately m front of that of the dorsal. I'ectoral fin with narrow base, very
long, extending nearly to the root of the ventral. Scales of the lateral line larger than the

others, more or less hidden in a pouch of black skin, with a phosphorescent organ at the

base of the free portion. Tliese large scales are continued for some length on the tail and
cover the base of the anal fin, which, like the dorsal, is covered in its basal half with small

scales. Uniform black.

The entire head is naked ; only the upper ])ortions of the gill cover and of the cheek are

covered with scales similar to those of the body.

The band of intermaxillary teeth is lu-oader than the maxillary band. Palatine teeth

in two separate patches, each being of an oval shape, with the p()inted end directed for-

wards; pterygoid teeth in a very narrow band, which extends tar backwards in the cavity

of the mouth; basibranchials with a long and broad baud.

Four well-developed gills. Outer branchial arch with li widely-set gill rakers, of

which the middle ones are slender and as long as the eye, the others becoming shorter

towards the ends of the series.

Eadial formula: B. 13; D. 13; V. 10; V. 11-1.5; L. traiisv. 14
|
5.

This form is common in the central parts of the Atlantic, where it was first discovered

by the Challenger^ off the Sti-ait of Gibraltar, Station V; depth, 1,090 fathoms; one speci-

men, 21 J inches long. Near Marion Island, station 140; depth, 1,375 fathoms; four speci-

mens, 18 to 20 inches long.

Specimens were alst> obtained by the Bhihe, at Station CCOViii, in 41° 24' 25" E. lat.,

650 35' 30" w. Ion., at a depth of 1,242 fathoms, and Station ccoxxv, in 33° 35' 20" N. lat.,

760 00' W. Ion., at a depth of 647 fathoms.

The Albatross secured specimens from the following localities: No. 33312, T". S. N. M.

from station 2051, in39o 41' N. iat., 69° 20' 20" W. Ion., at a depth of 1,100 fathoms; No.

33365, U. S. N. M., fi'om station 2077, in 41° 09' 40" N. lat., 06° 02' 20" W. Ion., at a depth

of 1,255 fathom.s, and also from station 2074, in 41° 43' N. lat., 65° 21' 50" W. Ion., at a

depth of 1,309 fiithoms; station 2534, in 40° 01' N. lat., 67° 29' 15" W. Ion., at a depth of

1,234 fathoms; station 2110, in 35^ 45' 23" N. lat., 74° 31' 25" W. Ion., at a deptli of 8S,S

fathoms; station 2140, in 17° 30' 10" N. lat., 70o 46' 05" W. Ion., at a depth of 960 fathoms;

station 2550, in 39° 44' 30" N. lat., 70° 30' 45" W. Ion., at a depth of 1,081 fathoms; station

2111, in 350 09' 50" N. lat., 74° 57' 40" W. Ion., at a de])th of 938 fatlioms; station 2100, in

370 41' 20" N. lat., 730 03' 20" W. Ion.; station 2503, in 39° 18' 30" N. Int., 71° 23' .'iO" W.

Ion., at a depth of 1,422 fathoms; station 2502, in 39° 15' 30" N. lat., 71° 25' W. ion., at a

depth of 1,434 fathoms; station 2550, in 39^ 44' 30" K lat., 70o 30' 45" W. Ion., at a depth

of 1,081 tiithoms; station 2571, in H)o 09' 30" N. hit., 67° 09' W. Ion., at a depth of 1,350

fathoms; station 2504, in 39° 22' N. lat., 71° 23' 30" W. Ion., at a depth of 1,390 fathoms,

and station 2533 in 40° 16' 30" N. lat., 67° 26' 15" W. Ion., at a depth of 82S fathoms.

AiDROVANDIA GOODEI,(Gilx.).

Haloaaurus Goodci, Gii,i-, Proe. U. S. Nat. JIus., vi, 1881, 2'u.

The snout is moderately produced, its preoral portion forming two-seveiifhs of its

own length; the eye is small, equal to about one-fifth of the postociilar portion of the

head, and measuring a little less than one-half of the width of the interorbital »]y.Hi: The
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lu'iul is longer than the distance between it and tbe root of the ventral. Tlie supramaxil-

hiry reaches the vertical of the front niarsni of the eye. The dorsal is entirely behind the

ventrals; the anal ;;ommences as far behintl the root of the ventrals as the latter is behind

the preoperenliini; the pectorals nearlv reach backward to tbe ventrals. The squauiatiou

is similar to that of the .4. macroehira.

Kadial formula: B. 12; D. I 10-11; V. I, 8.

The type of this description (No. 32281) was obtained by the Albatross at station 2037,

iat. 380 5;5' N.^ Ion., (V.)° 23' 30" W., at a depth of 1,731 fiithonis. Others were obtained

from stations 2051, 1,1 0(i fotlioms; 2035, 1,362 fathoms; 2052, 1,098 fathoms.

ALDKOVAJMDIA PHALACRUS, (Vailla^'T). (Figure 156.)

Halosaurua phalacrua, Vaillant, Exp. Sci. Trarailleur et Talisman, 185, pi. xv, fig. 3; pi. xvi, figs. 1—Ic.

In appearance and in general proportions this species approaches the Halosaurns

maerochir of Glinther, being, however, a little more slender, so that the height is less than

one-twentieth of the total length; the body is a little more compressed.

The head is one-ninth of the total length ; it is equally depressed below and notably

more elongate, so that the muzzle is spatidiform. The snout is three-sevenths of the length

of the head, the preoral portion occupying its anterior third. The horizontal diameter of

the eye equals the width of tlie interorbital space and is one-seventh of the length of the

head. Scales on the operculnni and the temporal region; upper part of the head naked.

The origin of the dorsal is at a distance from the tip of the snout equal to the length of

the head. Pectorals not reaching to the insertion of the ventrals, which are at a distance

from the gill opening notably less than the length of the head; the ventrals are short and

jdaced in advance of the dorsal. This fish in the fresh state shows a flesh pink tint; the

anal dusky, approaching to brown; the head bluish black. Total length (millimeters), 4.'!0;

height, 20.04 ; thickness, 13.03; length of the head, 53.12; lengthof the snout, 24.45; diame-

ter of tbe eye, 8.15; width of interorbital space, 8.15.

Radial formula: B. 10; D. 1, 9; A. 200; ? Y. 1, 7.

The examples recorded by Vaillant are from off the coast of Morocco, Soudan, and the

Azores, in depths ranging from 1,103 to 2,220 meters.

ALDROVANDIA GRACILIS, Goode and Bean, u. s. (Figure 157.)

This is a very slender species and resembles H. rostratuSj from which it differs in having

a larger eye, a smaller number of modified scales in the lateral line, and in having the vent

placed more posteriorly. The description is made from the Albatross six^ciinen taken at

station 2380. The length of this individual is 490 nullimeters. The greatest height of tbe

body (24 millimeters) is contained 20^ times in the total length, and about 2.J times in the

length of tbe head. The greatest width of the body (17 millimeters) is two-thirds of its

greatest height. TIk^ length of tbe head ((50 millimeters) is contained 8* times in tbe total.

The greatest wid<h of tbe bead (17 millimeters) equals the length of the maxilla. Distance

from the end of tbe mouth to the tip of tbe snout (11 millimeters) equals nearly one-fifth

the length of the bead. Tbe length of the snout (27 millimeters) is a little greater than

the length of tbe mandible. Tbe width of tbe interorbital si)ace (7 millimeters) is about

one-fourth the length of the snont and three-fourths tbe length of the eye. Tbe maxilla

extends to slightly beyond tbe anterior margin of tbe eye; tbe mandible a little behind the

end of the eye. At i)r('sent tbe bead contains a few scales in several scries behind the eye.

The diameter of the eye (9 millimeters) is equal to one-third tbe length of tbe snout, and

about two-fifths of the length of tbe postorbital part of tbe head. The mouth is rather

large. Teeth on the intermaxiilaries and mandible in somewhat broader bands than tliose

on the maxilla. Vomerine patches broad, well separated in front. Tip of tongue free.

Integumentary flap not extending mu(;h beyond tbe margin of the suboperde. Branchi-

ostegals, 10; gill rakers, 2 above, 12 below, the longest scarcely half as long as tbe eye

The distance of the dorsal from tbe; tip of snont (122 millimeters) is twice the greatest
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length of the head. The length of the base (17 uiillimeters) is two thirds of tlic height of
the body. Tlie longest ray is two-tifths as long as the head and nearly equal to the height
of the body, about 34 rows of scales in front of the dorsal. The ventral is ^Mitirely in

advance of the dorsal; its distance from the end of the liead (49 milUineters) equal to the
distance from tlie tip of the mandible to the end of the head. The length of the ventral

(18 millimeters) is about equal to that of the dorsal base and twice the length of the eye.

The origin of the ventral is about under the twenty eighth row of scales. The distance of

the vent from the origin of the ventral (66 millimeters) is greater than the length of the
head; it is close to the anal origin. The distance from the dorsal origin to that of the anal

(53 millimeters) equals 3 times the length of the dorsal base. Nine or 10 enlarged scales in

the lateral line in front of the ventral origin and about the same nimiber between the
ventral and the vent.

The dorsal is scaly, less than one-half of its height; about 12 rows of scales between
the dorsal origin and the lateral line, and only about two rows below the lateral line.

Scales silvery, the light orange-brown body color showing through them. Branchios-

tegal membrane bluish; inner surface of gill covers nearly black; inside of mouth bluish.

Three specimens are known, one obtained by the Blake, at Station Lxx, off Guadaloupe,

769 fathoms; one at station 2380 by the Albatross, and another at station 2381 by the same
vessel. Station 2380 is in N. lat. 28^ 02' 30", W. Ion. 87° 43' 45", from 1,430 fathoms. Sta-

tion 2381 is in N. lat. 28o 05' 00", W. Ion. 87° 56' 15", 1,330 fixthonis.

It is not impossible that this species may be identical with H. J<>J»>soma7ins of Yaillant,

but the types of the French naturalist were so much mutilated that his description is not

sufficient to establish the relationship.

ALDROVANDIA PALLIDA, Goode and Bean, u. s. (Figure 158.)

Greatest height of the body at origin of the dorsal and is contained 15 times iu the

total length, and is about one-half the greatest length of the head, which is, including

the subopercular ilap, 78 millimeters, and contained about 7;| times in the total length.

The greatest width of the body (21 millimeters) is a little more than one-half its greatest

height. The greatest depth of the head (24 millimeters) is a litthi h^ss^thau one-third of its

length and nearly equal to its greatest width. The head is naked, with the exception of a

patch of scales beginning behind the eye; its greatest width (10 millimeters) nearly equal

to one-half the width of the body. The eye is midway between the tip of the snout and the

end of the head. Its long diameter (11 millimeters) equal to one-third the length of the

snout (33 millimeters), also equal to the width of the interorbital space. The nostrils are

close to the front of the eye, the anterior in a short tube, which ends in a little pointed Hap

;

the posterior larger, nearly elliptical in sliape. The distance from the front margin of the

mouth to the tip of the snout (16 millimeters) equals nearly one-half the length of the .snout.

The maxilla exteuds to below the front margin of the eye. Teeth in broad, villiform bands

on the intermaxilla, mandible, and vomer; iu narrower bauds on the maxilla and palatines.

End of the tongue barely free. The integumentary flap projecting beyond the margin of

the suboperculum. The dorsal originates about over the cud of the base of the ventral.

Its distance from the tip of the snout a little more than twice the length of the head. The

length of its base (23 millimeters) nearly equal to the greatest depth of the head. The basal

half of the fin is profusely covered with scales; it consists of two sinq)le and nine divided

rays. The longest dorsal ray (30 millimeters) equals thi-ee-fourths the greatest height of

the body. The last ray (12 millimeters) is two-fifths as long as the tliiid. The ventral is

distant from the snout a space about equal to twice the length of the head. It consists of

two simple and seven divided rays; the longest ray (23 millimeters) equal to base of dorsal.

The pectoral is placed al>ove the middle of the body not far from the head. Its lengtii (35

millimeters) equal to one-half the distance of its bas(! from the origin of t he ventral :
it reaches

to about the seventeenth row of scales. The vent is under the sixty-third scale of the lateral

line; there are about 12 rows of scales between the origin of the dorsal and the lateral line
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iind about 2J rows between tbe lateral lino ami the origin of the ventral. The lateral line

is composed of ciilarocd and modified scales, and becomes obliterated about the middle of

the length of the tail. There are 15 or 16 of these enlarged scales between the head and

the origin of the \'entral ; about 27 between the vent and the head. The distance from the

origin of the ventral to the anus (73 millimeters) is nearly e<iual to the length of the head.

The anal lin begins not I'ar behind the vent and contains about l(i(> rays. The caudal, which

is long and slender, contains about 4 rays; the pectoral 13. The meudjrane covering the

anal rays is scaled throughout almost its entire length. Gill rakers rather short and few;

three above the angle, twelve below.

Tlic color of the scales is a light silvery gray, through which the body color appears as

a light orange-brown. Branchiostegal membrane and opercular bones bluish. Inside of

giU covers very dark blue.

A single individual, the type of the sx)ecies, 600 minimeters in length, was taken by the

Blale at Station CLXXiii, in 24° 3C' K. lat., 84° 05' W. Ion., at a depth of 955 fathoms.

Specimens were also obtained by the Albatross, as follows: No. 38140, U. S. N. M., from

station 2729, in 36o 26' N. lat., 74° 32' W. Ion., at a depth of 679 fathoms; No. 33379, U. S.

N. M., from station 2072, in 41° 53' N. lat., 65° 35' W. Ion., at a depth of 858 fathoms; No.

35418, U. S. N. M., from station 2181, in 39° 29' N. lat., 71° 46' W. Ion., at a depth of 693

fathoms; No. 35551, U. S. N. M., from station 2210, in 39° 47' N. lat., 70° 30' 30" W. Ion., at

a depth of 963 lathoms; No. 35638, U. S. N. M., from station 2231, in 38° 29' N. lat., 73° 09'

W. Ion., at a depth of 965 fathoms, and also fi-om station 2381, in 28° 05' N. lat., 87° 56' 15"

W. Ion., at a depth of 1,330 fathoms; station 2380, in 28° 02' 30" N. lat., 87° 43' 45" W. Ion.,

at a depth of 1,430 fathoms, and station 2533, in 40° 16' 30" N. lat., 67° 26' 15" W. Ion., at

a depth of 828 fathoms.

HALOSAURICHTHYS, Alcoek.

Halosaurichtkijs, Alcock, Ann. and Mag. Nat. Hist., 1889 (Nov.), 454; Bathybial Fishes of the Bay of

Bengal, 30.

Halosaurids having body long and low, somewhat compressed. Scales of lateral line

not enlarged. Tail long and tapering. Snout overhanging the mouth. Mouth narrow. Teeth

villiform in broad bands on jaws and hyoid, forming a broad crescent in the prominent
loose palatines and a short, narrow band in the pterygoids. A long, rudimentary second dor-

sal and a short fir.st dorsal over axil of veutrals. Anal continent with caudal. Ventrals

united in a broad, flat plate.

A single species, H. eariincduda, represented by a single specimen taken by the Inres-

tigator in the Andaman Sea, 490 fathoms.

Order APODES.
Apodes, Kaup, Catalogue of Apodal Fishes in British Museum, 1856.—.Iordan and Gilbert, Bulletin xvi,

U. S. Nat. Mus., 354.—Gii.L, Century Dictionary, 262.

Physostome fishes with the intermaxillaries atrophied or lost, the superraaxillaries lat-

eral, and with scapular arch but slightly developed and free behind the cranium. No ven-

tral tins. Symi>lectic bone lacking. Opercular api>aratus and palatopterygoid arch but
slightly developed. Scales minute or wanting. No pseudobranchia>. Gill openings mod-
erate. Air bladder (if present) with pnemnatic duct. Vertebne numerous. Vertical fins

spineless, usually confluent at caudal.

ARTIFICIAL KEY TO THE DEEP-SEA FAMILIES OF APODES.

I. Tongue with free margin, more or less broad.

A. Pectoral fins present.

1. Gill openings distinct and separate.

a. Gill openings lateral. Scales present or absent.
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* No scales. Jaws even. Teeth present or absent on vomer Lkptocf.piialid.k
» Scales present, minute. Lower Jaw projecting. Vonierinc tci-tli [ANi;rii.Lii>.E]

b. Gill openiufjfs borizontal, inferior. Scales present. Lips i)l)solete, or nearly so.

* Snout obtuse. .Jaws powerful. Teeth in jaws blunt, iniiserial, with none on vomer.

SliME.VCIlKI.VID.E
** Snout conical. Jaws uroilerat(^ly stroni;. Teeth sharp, in bands in jaws and on vomer.

Il.YUl'IlIU.li

2. Gill openings inferior and <-()ulluent.

a. Head conical ; tongue small.

* Posterior nostrils chise to eye. Branehiostegals siKutcncd SYNAPin)nn.\Ncmi>A;
B. Pectoral fins absent.

1. Gill openings distinct, lateral. Scales wanting. Mouth nbliciue, with pnijecling lower jaw
and short obtnsi' snout.

a. Bodyand tail very elongate. Teeth in bands injaws and on vomer Heteuoco.vgkidje
II. Tongue narrow, not free. No scales.

Gill openings rather wide.

A. Pectorals strong.

1. End of tail normally surrounded by vertical fins. *Skelet<ra firm. Skin tliick.

a. Jaws moderate. Vomer dentigerous MfR/F,NESocrD.E
* Dorsal and anal well developed MiirtineftociiKe

** Vertical fins scarcely developed except on tail ISIilbixniKi'.
]

B. Pectorals moderate, weak, or absent.

1. End of tail more or less free.

a. Posterior nostrils in lip or near it; anterior one sometimes tubular OriiiCHTHYlD.f;
* Fins present, at least on back ilphhhthyinw

** Fins absent Sphaijebrarichinie

2. Tip of tail more or less surrounded.

a. Dorsal well developed
;
pectorals sometimes united Myrhne

Gill openings small, subinferior.

A. Pectorals lacking.

1. End of tail prolonged in a filament. Skin thin. Skeleton weak.

a. Jaws str.aight, slender, the upper longest.

* Teeth sharp, recurved. Vomer with a long series Nettastomid.e

Gill openings convergent forward, separate or coutluent.

A. Pectorals present (in American genera).

1. Jaws very long, recurved at tip Nemichthyid.e

Family LEPTOCEPHALID^^.
Co7igeri(l(F, Kaup, Cat. Apodal Fish, in Brit. Mus.,18r)(), 108.

Cougridn-, Jokdan & Davis, Rep. U. S. F. C, 1888 (1891), 658.

LeptocephaUda; Gir.L, MS.

Body terete, modeiately elongate, with tlie tij) ol'the tail iiuliuled between the connate

vertical tins. Scales absent. Head large, with strong eqnal jaws. Tongue broad, its ante-

rior portion comparatively free. Opercular and branchial bones well developed. Vomerine

teeth moderate. Anterior nostril remote from eye. Posterior nostril, near the ej-e, tnbe-

less, not touching the lip. Pectorals, well developed.

This family includes those eels which are scakdess tmd have the tongue largely free

in front, the liody moderately elongate, the end of the tail surrounded by a flu, the posterior

nostril remote from the upper lip and near front of eye, and the pectoral fins well develo]ied.

All the species are plainly colored, grayisii or dusky above, silvery below, and have the

dorsal edged with black.

KEY TO THE GENERA OF LEPTOCEPIIALID.E.

I. Vomerine teeth in bands, uniform in size; lips thick.

A. Dor.sal origin behind root of pectoral.

1. Jaws with outer knife-like row of closely s<>t teeth. Head with incimspicuous nnicons

cavities,

a. Tail considerably longer than body [ l.EPrc .CEriiAi.rs ( 'o.n-geu]

B. Dorsal origin over the gill opening.

1. Jaws with bands of small teeth, the outer not forming a cnttingedge. Bonesof front of head

with large mueiferous cavitii'S.

a. Tail oue-half to two-thirds of total. Mouth rather small Con-(!K1£MCK.ena
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II. Voraerino tootli nnisorinl, some of them oaiiine-liko; iiiaxillary teeth biserial.

A. Dorsal bt\i;i!iiiinf; above root of jiectoral.

1. Clvit of mouth extending beyond middle of eye.

a. Tail very long and slender Uroconger

III. Vomerine teetli absent.

A. Tail very short.

1. Teeth in asingle unbroken row in each jaw Coloconger

B. Tail as long as the trunk.

1. Teeth, viiliform in broad bands in the jaws and in a broad continuous patch on the palate.

Promyllantor

UROCONGER, Kaup.

Uroconger, Kaup, Apodes, 110.—Gunther, Cat. Fish. Brit. Mus., viii, 43.

—

Jordan & Davis, Rep. U. S. F.

C.,' 1888 (1891), 658.

Anguilloid apodals with long, whip-like tail and without scales. Maxillary teeth bi-

serial; vomeriiie teeth uniserial, some of them canine-like; dorsal fin inserted above the

pectoral origin; month-cleft i)assing behind the middle of the orbit.

The unique species until ISSS was Uroconger Jej^turus (Richardson), Kaup, from the west-

ern and southern Pacific.

UROCONGER VICINUS, Vaillant.

Uroconger vicinus, Vaili.ant, Exp. Sci.,Travailleur et Talisman, Poissons, 1888, 86, pi. Vl, figs. 1, la, 16.

A species distinguished from U. lepturus by a more compressed, higher body and
tail, the thickness one-fiftieth, the height one-twentieth of total; by the presence of two
sti'oug teeth, one behind the other, on the anterior portions of the vomer, and by a space

separating the gill openings which is considerably greater than the diameter of these

openings.

TJ. vicinus, the sole representative of this genus in the Atlantic, was obtained by the

French explorers from the Banc d'Arguin, 1,495 meters; off Soudan, 0.32 meters, and at the

Cape Verde Islands, in 633 meters depth ; three from the first locality, one from each of the

others.

A young fish, provisionally placed in this species, was taken by the Albatross at station

2161, in 146 fathoms. (Figure 160.)

CONGERMUR^^NA, Kaup.

Ophisoma, Swainson, Nat. Hist. Classn. Fish., ii, 1839, 334 (in part).—Jordan & Davis, Rep. U. S. F. C,
1888 (1891), 659.

Congermurama, Kaup, Cat. Apodal Fishes, 1858, 108.

Congermntna, Gunther, Cat. Fish. Brit. Mus., viii, 1870, 200.

(Inathophis, Kaup, Aale Hamburg. Museum, 1859.

AnguUloid apodals characterized by a scaleless body, small mouth, large muciferous

cavities in the anterior portions of the skull, teeth in Jaws and on vomer small, those in

the outer row not forming a cutting edge, arranged in bands, dorsal origin above the gill

opeuiugs, mouth terminating below or in advance of the middle of the orbit. Lips thick.

A long, whip like tail.

Gongermurwna oi^curs iu the Mediterranean and on botli sides of the middle Atlantic,

and in the deep water of the Pacific. G. fiuttulata, Giinther (Challenger Report, xxu, 252),

was obtained by the CliaUcngcr off the Fijis in 315 fathoms. 0. lonf/icauda, Alcock was
taken in the Andaman Sea, in 265 fathoms, and C. prorigenoH (Gilbert) from ofl' California,

401 fathoms.

GONGERMURWNA FLAVA, Goode and Beax, n. s. (Figure 159.)

Lips somewhat thickened. Snout long, about twice diameter of eye, which is contained

six times in length of head. Lower jaw projecting far beyond the ui>per. Anterior nostril

in short tube, posterior nostril pore-like, in advance of eye, and above the horizontal line

of its diameter. Cleft of mouth extending very slightly behind middle of eye. Teeth iu
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very narrow bands, villiform, a dense cluster on the vomer. Lengtli of liead etiual to that
of the trunk. Tail about twice as long as body. Dorsal beginning far in advance of gill

opening and pectoral. Color yellowish; blackish on termination of tail.

Specimens were obtained by the Albatross at stations 2121 and 2122, in 31 to 34 fath-

oms, and at station 2402, in 111 fathoms; also by the Blale at station cclxiv, in 84 fathoms.

COLOCONGER, Alcock.

Coloconger, AxcocK, Ann. and Mag. Nat. Hist., Nov. .and Deo., 1889, 4,56.

Snout and tail very short. Muscular and osseous .systems well developed. Four gills,

which communicate with the pharynx by wide shts. Gill openings separate. Heart situ-

ated immediately behind the gills. Eyes large. Posterior nostril superior. Cleft of mouth
wide, extending beyond the middle of the eye. Tongue free. Teeth in a single continuous

ridge in each jaw; none on the vomer. No .scales. Vertical fins well developed, confluent;

the dorsal begins above the root of the jjcctoral. Pectorals well developed.

This genus contains one species, Coloconger noiicqjs, Alcock {loc. cit), taken by the In-

vestigator in the Andaman Sea, off Koss Island, in from 265 to 271 fathoms.

PROMYLLANTOR, Alcock.

Promyllantor, Alcock, Ann. & Mag. Nat. Hist., sixth series, Vol. 6, p. 310.

A genus allied to Congromurcnia, with body stout, with the muscular and osseous

systems well develoiied. Tail about as long as the trunk. IMuciferous cavities of the head
well developed. Eye rather small. Cleft of the mouth narrow, not extending behind the

middle of the eye. ViUiform teeth in broad bands in the jaws and in a broad, confluent

patch on the palate. Tongue free, ^^ostrils later.al. Gill openings widely separate; four

gills with wide clefts. No scales. Pectoral and vertical fins well developed, the latter

confluent. The dorsal begins some distance behind the occiput.

The genus is known from one species, P. purpureus, Alcock, from 1,000 fathoms iu the

Arabian Sea, by the Investigator at station 104.

Family SIMENCHELYIDvE.
Simenchelyida:, Gill (with Goode and Bean), Bull. Essex Inst., v, 11, 21, 1879; Standard Nat. Hist., iii,

107,1885; Proc. U. S. Nat. Mus., .\m, 1890, 239 (No. 817).—Joki>an, Rep. Com. Fish., 1885, v, 13, 844

(Sep., p. 56, 1885), 1887.—Jordan and Davis, Rep. U. S. F. C, 1888 (1891), 669.

Simenchelyinm, Joruan and Gilbert, Sjti. Fishes N. Am., 357, 1882.

Apodal fishes with snout blunt; anterior, transverse mouth; jaws massive and teeth

blunt, uiiiserial, on edge of jaws only; no teeth on vomer, gill openings horizontal, inferior,

moderately separated.

SIMENCHELYS, Gill.

Simenchdys, Gill (with Goode and Bean), Bull. Essex Inst., xi. 1880, p. 27.

Conchognathus, Collett, Bull. Sue Zool. France, 1889, 122.

Body eelUke, with a short, l)lunt sn<mt and an eel-like tail. The branchial apertures

are short logitudinal slits on each side of the throat below the pectorals, which are well

develo])ed; the dorsal commences about a head's length behind the ])ectorals, the anal con-

siderably in advance of the second half of the total length. Tlie skin has scales like those

of Angvilla, linear, scattered, and disposed at right angles to each other. The head is very

short; the i)reniaxillaries and maxillaries of each side consolidated into a single piece and

separated from that of the opposite side by the ethmoid, and i)ro\ided with lamelliform

posterior margin and an expanded antero-terminal i)rocess; mandible very deep; teeth

blunt, uniserial ; the operculum saber-shaped.

SIMENCHELYS PARASITICUS, Gill. (Figure 161.)

Simencluhis parasiticus, Gill (with GoonE and Bean), Fish. Essex Co. & Mass. Bay, 1879, 27.

—

Jordan and

Gilbert, Bull, xvi, U. S.Nat. Mus., 363.—Gcnther, Challenger Report, xxii, 252.— Gill, loc. ci/.—Jor-

dan li Davis, loc. cit.—CotH-hognathus Grimnldii, Collett, Bull. Zool. Soc. Franco, 1889, 122.

Head blunt, rounded, bulldog-like in aspect; angle of mouth midway between the tip
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Head blunt, roiiiulod, bulldog-like in aspect; angle of raoutb midway between the tip

of snout and anterior edge of eye. Body stout, its depth at origin of dorsal about equal to

length of head. Dorsal origin a head's length behind gill openings; diameter of eye half

the length of tlie snout or a little more; length of i^ectoral two-lifths that of head; length

of body ten or eleven times that of the head; tail a head's length longer than head and

trunk. Color brown, uniform.

This very remarkable form was first known from a few specimens brought to Glouces-

ter in 1879 by the fishing vessels. It burrows in the nuiscles of living halibut and other

large fishes, after the manner of Myxine, and excavates large cavities in the thickest pai-ts

of their bodies. These first examples were from depths of 200 to 300 fathoms. Subse-

quently the Albatross obtained it from various bottom localities at depths of from 200 to

904 fathoms.

This fish has occasionally been found embedded in the flesh of larger fishes, but has

also been obtained in the trawl net by the Albatross at the following stations:

N0.35G62, U. S. N. M., was from station 2238, in 39° 06' N.lat., 72° 10' W. Ion., in 904 fathoms;

No. 35558, U. S. N. M., from station 2204, in 39° 30' 30" N. lat., 71° 44' 30" W. Ion., at a

depth of 728 fathoms; and from station 2553, in 39° 48' N. lat., 70° 30' W. Ion., at a depth

of 551 fathoms, and station 2540, in 39° 53' 30" N. lat., 70o 17' 30" W. Ion., at a depth of

538 fathoms. Also by the Fish Hawli, as follows : No. 29070, U. S. N. M,, fi'om station 1049,

in 380 28' N. lat., 73° 22' W. Ion., at a depth of 435 fathoms; No. 20172, U. S. N. M., from

station 892, in 39° 46' N. lat., 11° 05' W. Ion., at a depth of 487 fathoms; and No. 28758, U.

S. N. M., from station 937, in 39° 49' 25" N. lat., 69° 49' W. Ion., at a depth of 610 fathoms.

Also by the Gloucester fishing fleet, as follows: No. 21009, U. S. N. M. (179), Banquereau;

No. 21073, U. S. N. M. (220), near Sable Island Bank; No. 22791, U. S. N. M. (234), in lat.

420 47' N., Ion. 63° 10' W., at a depth of 375 fathoms; No. 24207, U. S. N. M. (353), in lat.

440 28' N., Ion. 50° 24' W., at a depth of 200 fathoms; No. 24724, U. S. N. M. (440), in lat.

420 33' K, Ion. 04° 20' W., at a depth of 300 fathoms; No. 24267, U. S. N. M. (513), in lat.

420 46' N., Ion. 65° 18' W., at a depth of 200 fathoms; No. 24264, U. S. N. M. (519), in lat.

430 48' N., Ion. 590 00' W., at a depth of 250 fathoms; No. 24266, U. S. N. M. (542), Ban-

quereau, at a depth of 200 tathoms; No. 24413, U. S. N. M. (484), in lat. 43° 42' N., Ion. 59°

10' W., at a depth of 300 fathoms; No. 24265, U. S. N. M. (526), in lat. 43° 52' N., Ion. 59°

09' W., at a depth of 200 fathoms.

In 1889 numerous examjiles of an anguilliform fish were taken in nets at the Azores

Islands at dejjths varying from 844 to 2,000 meters by the yacht Hirondelle, under the aus-

pices of the Prince of Monaco. These were subsequently determined to belong to a peculiar

form called by Dr. Eobert Gollett Conchognatlms Grimaldii. A comparison ofthe description

given indicates plainly that the supposed new generic type is identical with Sinienchelys. It

has the same scaly skin, short, truncated head, small mouth, acrodont teeth, inferior branchial

slits, and large " conchiform" lower jaw, reference to which is conveyed in the generic name.

The (juestion naturally arises, says Gill, whether the Simenehelys parasiticus and
Conchognathus Grimaldii are distinct. So far as can be judged from the description of Dr.

Gollett this question must be answered in the negative. The measurements of two speci-

mens of nearly the same size correspond closely enough for specific purjjoses, except as to

height. That measurement for the Conrliognatliiis (irimuldii has evidently been obtained

from a specimen with a very full belly,* and not at the pectoral or anal region. The meas-

urements from an American specimen are subjoined for comparison with measurement of an

Azori'an one given by Dr. Gollett

:

*Le corps est comprim^; leniuseau est tronqu^; le ventre un peu pendant, tres dilatable.—CoUett, op.

cit., p. 124.
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Total length

Snout to hrauchial slit.

Snout to dorsal

Snout to anus

Height of trunk:

At pectoral

At belly

At anus

Width of mouth

Diameter of eyeball . .

.

Length of pectoral

Numbers.

Teeth

Branchioategals

Pectoral rays

Ameri-
can.
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Family SYNAPHOBRANCHID.^.
Synaphohranchida; Johnson, Proc. Zoiil. Soc. London, 18(52, 169.—Giix, Arrangement Fam. Fishes, 1872, 20;

Stamlard Nat. Hist., ni, 1885, 108 .—Joudan and Gilukrt, Bnll. xvi, U. S. N. M., 1882, 364.—Jordan

and Davi.s, loc. til., 671.

Siiiiapliubraiichoidei, Bi.kekeu, Atlas leh. ludo-Neerlaud., iv, 1864, 13.

Si/naphobranchina, Gunther, Cat. Fishes B. M., 1870, \ni, 19, 22.

Apodal fishe.-^with body slender, iingaillifonii, moderately compressed anteriorly, much

compressed toward end of tail, and with the anus in the anterior third of the total length.

Scales small, linear or elongate elliptical, arranged in small groups obliquely at right

angles to those of the neighboring groups. Lateral line distinct, more or less high up and

on each side of the back in front, but gradually declining, and near the middle behind.

Head moderate, compressed, oblong, conic laterally, with all the bones invested in the

skin. Eyes within the anterior half of the head, directed sideways, of moderate or large

size, covered by thin skin. I^ostrils lateral, the posterior considerably in advance of the

lower half of the eye, the anterior near the tip of the snout and subtubular. Mouth with

the cleft slightly oblique, extending considerably beyond the eyes. Jaws well developed;

maxilliues approximated close to the front of the vomer, with the clamping processes selli-

form and appressed closely to the sides of the vomer behind its head, with ledge like exten-

sions within along the anterior half, and expanding vertically backwards; mandible slender,

the dentary with the coronoid jirocess obsolete, the surface of the bone having a corneous

appearance behind, ensheathing the articular, which extends well forward in front of the

condyle and scarcely at all backwards. Teeth conic, in a narrow baud in the jaws and

vomer. Lips obsolete. Tongue little developed. Periorbital bones almost membranous.

Opercular apparatus feebly developed; operculum lamelliform and claviform, inserted

very low on the hyomandibular ; suboperculum expanding downwards and with an anterior

process continued in front of the operculum; iuteroperculum lamelliform, intervening

between the suboperculum and preoperculum
;
preoperculum almost reduced to a muciferous

canal.

Branchial apertures inferior and confluent in a single external, longitudinal slit. Bran-

chiostcgal rays in moderate number (about 1.5), attached to the sides of the compressed

ceratohyal and epihyal, .slender, abbreviated, and moderately bowed, not being curvetl up
above the operculum.

Dorsal, anal, and caudal confluent in an uninterrupted fin, with the rays readily per-

ceptible through the skin; dorsal variable, commencing behind or in front of the anus and
mostly low, anal deeper and commencing close behind the anus ; caudal prominent.

Pectorals well developed, near the breast, with the rays distinct.

Branchial arches nearly complete, with slender glossohyal and urohyal, and with the

first, second, and third basibranchials ossified, first and second hypobranchials ossified,

third cartilaginous, ceratobranchials and epibranchials of four jtairs, ossified; pharyngo-

branchials of second i)au' rod-like, of third pair developed as dentigerous epipharyngeals;

hyi>opharyngeals oblong, closely apposed to and superincumbent on the rudimentary fifth

arch. Interbranchial fissures extended. ( Gill.)

KEY TO THE GENERA OF SYNAPHOBEANCHID^.

I. Origin of dorsal behind vent; pectoral longer than snout; snout slender; teeth in a single patch on
vomer SYNArnoBRAXcnrs

II. Origin of dorsal near head; pectoral not longer than snout; snout stout; teeth in two patches on

vomer Histiobkanchus

SYNAPHOBRANCHUS, Johnson.

Synaphobranchui, Johnson, Proc. Zoiil. Soc, London, 1862, 169.—GDnther, Cat. Fish. Brit. Mus., viii, 19.—

Gill, Standard Niitural History, m, 108; Proc. U. S. Nat. M)is., xiu, 161.

—

Jordan & Davis, loc. oil.

Origin of dorsal fin far back, remote from the head and behind the vent and origin of

dorsal. Anterior nasal tubes prominent. Snout slender. Pectoral longer than snout.

Teeth on the vomer in a single patch.
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SYNAPHOBRANCHUS PINNATUS, (Gronovius), Gunther. (Figuio 164.)

Murwnapinnata, Gronovii's, Syst. Ichth. (ed. Gray), 19.

Synaphobraiichus pinnatm, Gi'NTHER, (.'at. Fish. Brit. Mas., 1870, vrii, 23; Challenger Report, xxii, 2.53, pi.

LXii, tig. A.—GooDE and Bkan, Bull. E.sstx In.st. 1879, xi, 2(); Bull. Mus. Comp. ZoOl., 1883, x, 223.—
Vaillant, Exp. Sci. Travaillcur vt Talisman, Poiss., 88, pi. vi, figs. 2, 2a, 2b, 2c.

Synaphobranchiis Kaupii, Johnson, I'roc. Zoiil. Soc, 1862, 169.

Synaphobra Itch IIS affinis, Glinther, Anu. and Mag. Nat. Hist., 1877, xx, 445.

Jaws subequal iu length, sonu'times the h)wer, sometimes the upper the loiigei- ; the upper
with a projecting tieshy tip; maxillary reaching to opposite gill openiiig.s, which are rather

longer tliau the large eye. Head 3.\ iu distance from suout to dorsal, 2^ iu distance to anal,

8§ in length. Vomerine teetli uiiiserial. Eye broader than interorbital space, rather nearer

tip of suout than end of maxillary. Tail about twice as long as body. Pectoral slender,

longer than snout, dniforni brown, rather darker below; the vertical fins darker behind,

light-edged anteriorly; inside of mouth blue-black; gill openings dark.

This remarkable eel was first made known by the Madeiran ichthyologists, Lowe and
Johnson, by whom it was found sit 710 fathoms and in intermediate depths. The Challenger

obtained it near thecoast of Brazil, iu 1,200 fathoms; off Japan, in 315 to 50.") fathoms; and
about the Philippines, in 375 to 500 fathoms. Its presence in the western Atlantic was first

detected by the Cape Ann fishermen, who in 1879 began bringing them in from the offshore

banks, where they had been taken on trawl lines at 200 to 300 fathoms. In 1870 the Fish

Hawk took it often in 250 to 305 fathonis, and subsequently the Albatross and the Blake

brought it in from numerous stations at depths of 300 to 1,000 fathoms. The Travailleur

and Taiiswrtfi took it in numerous localities; off Morocco, 912-2,210 meters; oft' the Canaries,

863-2,083 meters; oft' Soudan, 882-1,435 meters; on the Banc d'Arguin, 1,113-1,550; oft"

the Cape Verdes, 405-3,200 ; off the Azores, 1 ,257-2,235 meters.

Siiecimens of this species were obtained by the Blake from the following localities:

Station CCCIX, in 38° 18' 40" N. lat., 73° 18' 10" W. Ion., at a depth of 304 fathoms; Sta-

tion CCCIII, in 41° 34' 30" N. lat., Gr,o .54' 30" W. Ion., at a depth of 306 fathoms; Station

cccxii, in 39° 50' 45" N. lat., 70° 11' W. Ion., at a depth of 466 fathoms; Station cccsxv,

in 33° 35' 20" N. lat., 76o W. Ion., at a depth of 647 fathoms; Station occxxxvii, in 38° 20'

08" N. lat., 730 23' 20" W. Ion., at a depth of 740 fothoms; Station Cfoxxvi, 33o 42' 15" N.

lat, 76° 50" W. Ion., at a depth of 464 fathoms; Station cccxxix, in 34° 39' 40" N. lat,

750 14' 40" w. Ion., at a depth of 603 fathoms; also five specimens, locality unknown.

Specimens were also secm-cd by the Fish Eawk fvova. station 881, iu 39^ 46' 30" N. lat,

70° 54' W. Ion., at a depth of 325 fathoms; Cat. No. 26108, U. S. N. M., from station 880,

in 390 48' 30" N". lat, 70° 54' W. Ion., at a depth of 252.^ fathoms; Cat. No. 28746, U. S. N.

M., from station 925 in 39° 55' N. lat., 70o 47' W. Ion., at a depth of 224 fathoms; Cat No.

26736, U. S. N. M., from station 898, in 37° 24' N. lat, 74° 17' W. Ion., at a depth of 300

fathoms; Cat No. 28796, U. S. N. M., fi-om station 047, iu 39° 53' 30" N. lat., 71° 13' 30"

W. Ion., at a depth of 319 fathoms; Cat No. 28759, U. S. N. M., ft-om station 937, in 39°

49' 25" N. lat., 69° 49' W. Ion., at a depth of 616 fathoms; Cat. No. 29072, U. S. N. M., ft-om

station 1049, iu 38o 28' N. lat, 73'^ 22 W. lou., at a depth of 435 fathoms; Cat No. 28944,

U. S. N. M., from station 1030, in 39° 58' 30" N. lat, 69° 15' W. h)n., at a dci)th of 337

fathoms; Cat No. 31777, IT. S. N. M., from station 1142, in 39° 32' N. lat, 72° W. Ion., at a

depth of 322 fathoms; Cat No. 31769, U. S. N. M., from station 1143, in 39° 29' N. lat., 72°

01' W. Ion., at a depth of 452 fathoms; Cat. No. 28895, U. S. N. M., from statitm 997, iu 39°

42' N. lat, 71° 32' W. Ion., at a depth of 335 fathoms; Cat No. 28914, U. S. N. M., from

station 994, in 39° 40' N. lat., 71° 30' W. Ion., at a depth of 368 fathoms; Cat. No. 28944,

U. S. N. M., from station 1030, in 39° 58' 30" N. lat, 69° 15' W. Ion., at a (lei)th of 337

fathoms; Cat No. 2G737, U. S. N. M., from station 898, in 37° 24' N. lat, 740 17' W. Ion.,

at a depth of 300 fathoms; Cat. No. 28930, IT. S. N. M., from station 1028, in 39° 57' N. lat,

690 17' W. Ion., at a depth of 410 fathoms; Cat No. 31598, U. S. N. jM., from station 1093,

in 390 56' N. lat, 69° 45' W. Ion., in 349 fathoms; Cat No. 31776, U. S. N. M., from station

1138, in 390 39' N. lat, 71° 54' W. Ion., at a depth of 168 fathoms; Cat. No. 28940, U. S. N.
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M., from Station 1029, in ;?S^ 57' (»«" N. hit., 69° 10' W. Ion., at a depth of 458 fathoms; Cat.

No. 28844, U. S. N. M., from station 951, in 39° 57' N. lat, 70o 31' 30" W. Ion., at a deptli

of 225 fatlioms; and Cat. No. 28757, TJ. S. N. M., from statiim 938, in 39° 51' N. lat., 69°

49' 15" W. Ion., at a depth of 310 fathoms.

Specimens were taken by the Albatross from station 2075, in 41° 40' 30" N. lat., 65°

35' W. Ion., at a deptli of 855 fathimis; from station 2115, in 35° 49' 30" N. hit., 74° 34' 45"

W. Ion., atadepth of 843 fathoms; Cat. No. 35419, U. S. N. M., from station 2181, in 39° 29'

N. lat., 71° 46' W. Ion., at a depth of 693 fathoms; from station 2415, in 30° 44' N. lat., 79°

26' W. h)n., at a depth of 440 fathoms; from station 2385, in 28° 51' N. lat., 88° 18' W.
Ion., at a depth of 730 fathoms; from station 2116, in 35° 45' 23" N. lat., 74° 31' 25" W. Ion.,

at a depth of 888 fathoms; from station 2529, in 41° 03' 30" N. lat., 66° 14' W. Ion., at a

depth of 662 fathoms; from station 2530, in 40° 53' 30" N. lat., 66° 24' W. Ion., at a depth of

956 fathoms; from station 2533, in 40° 16' 30" N. lat., (!7o 26' 15" W. Ion., at a depth of 828

fiithoms; from station 2534, in40o 01' N. lat., 67° 29' 15" W. Ion., at a depth of 1,234 fathoms;

from station 2535, in 40° 03' 30" N. lat., 67° 27' 15" W. Ion., at a depth of 1,149 fathoms;

from station 2532, in 40° 34' 30" N. lat., 66o 48' ^\. Ion., at a depth of 705 fathoms; Cat.

No. 33565, U. S. N. M., from station 2096, in 39o 22' 20" N. lat., 70° 52' 20" W. Ion., at a

depth of 1,451 fathoms; Cat. No. 35315, U. S. N. M., fi-om station 2201, in 39° 39' 45" N.

lat., 710 35' 15" W. Ion., at a depth of 538 fathoms; Cat. No. 35535, IT. S. N. M., from sta-

tion 2204, in 39° 30' 30" N. lat., 71° 44' 30" W. Ion., at a depth of 728 flvthoms; Cat. No.

33374, U. S. N. M.. from station 2072, in 41° 53' N, lat., 65° 35' W. Ion., at a depth of 858

fathoms; Cat. No. 2.5426, U. S. N. M., from station 2180, in 39° 29' 50" N. lat., 71° 49' 30"

W. Ion., at a depth of 523 fathoms; Cat. No. 33371, U. S. N. M., from station 2078, in 41°

11' 30" N. lat, 60° 12' 20" W. Ion., at a depth of 499 fathoms; from station 2546, in 39° 53'

30" N. lat., 70° 17' 30" W. Ion., at a depth of 538 fathoms; from station 2550, in 39° 44' 30"

N. lat., 700 30' 45" W. Ion., at a depth of 1,081 fathoms; from station 2561, in 39° 38' N. lat.,

710 42' w. Ion., at a depth of 500 IVithoms; from station 2548, in 39° 56' N. lat., 70° 14' 30"

W. Ion., at a depth of 200 fathoms; from station 2549, in 39° 51' 30" N. lat., 70° 17' W. Ion.,

at a depth of 571 fixthoms; from station 2561, in 39° 38' N. lat., 71° 42' W. Ion., at a dei)th

of .500 fiithoms; from station 2547, in 39° 54' 30" N. lat., 70° 20' W. Ion., at a depth of 390

fathoms; from station 2553, in 39° 48' N. lat., 70° 36' W. Ion., at a depth of 551 fathoms;

from station 2078, in 41° 11' 30" N. lat., 66° 12' 20" W. Ion., at a depth of 499 fathoms;

Cat. No. 33298, U. S. N. M., from station 2046, in 40° 02' 39" N. lat., 68o 49' W. Ion., at a

depth of 407 fathoms; from station 2025, in 40° 02' N. lat., 70° 27' W. Ion., at a depth of 239

fathoms; from station 2083, in 40° 26' 20" N. lat., 67° 05' 15" W. h)n., at a depth of 959

fathoms; Cat. No. 35481, U. S. N. M., from station 2186, in 39° 52' 15" N. lat., 70° 55' 30"

W. Ion., at a depth of 353 fathoms; from station 2110, in 35° 12' 10" N. lat., 74° 57' 15"

W. Ion., at a depth of 510 fathoms; from station 2395, in 28° 36' 15" N. lat., 86o 50' W. Ion.,

at- a depth of 347 fathoms; Cat. No. 35485, U. S. N. M., from station 2196, in 39° 35' N. lat.,

60O 44' W. Ion., at a depth of 1,230 fathoms; Cat. No. 35488, IT. S. N. M., from station 2189,

in 39° 49' .30" N. lat, 70° 20' W. Ion., at a depth of 000 fathoms; Cat. No, 33472, U. S. N.
M., from station 2083, in 40° 26' 40" N. lat, 67° 05' 15" W. Ion., at a depth of 959 tathoms;
Cat No. 35471, U. S. N. M., from station 2185, in 40° 45" N. lat, 70° 54' 15" W. Ion., at a
depth of 129 fathoms; Cat No. 35447, TJ. S. N. M., from station 2194, in 39° 43' 45" N. lat.,

70O 07' W. Ion., at a depth of 1,140 fathoms; and Cat. No. 35524, U. S. N. M., from station

2201, in :m .39' 45" N. lat, 71° 35' 15" W. Ion., at a depth of 538 fathoms.
i^. brcridorsalis, from the Pacific Ocean, north of New Guinea, 1,070 fathoms, and oft

Japan, 345 fathoms (Giinther, Challeno-er Eeport, xxii, 255, pi. LXiii, fio-. c), resembles S.

pinnatHs in general structure; but its dorsal fin begins far behind the vent, rather than
above it, as in the other species.

The species described by Dr. Giinther as ^S. affinis is now considered by him to be iden-

tical with the Atlantic form. It was taken by the Challenger, station 232, off Inosima,
Japan, 345 fathoms.
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HISTIOBRANCHUS, Gill.

Hittiobranclius, Gill, Proc. U. S. Nat. Mus., 1883; vi, 255, 1890, xiii, 161.—Jori>ax ami Davis, loc. cit.. 672.

Synapliobrauchids with origin of dorsal almost as far forward as tbo base of the pec-

toral and far in advance of the anal. Vent nearly in the middle of the length of the body.
Vomerine teeth in two patches, that in front being the larger. (Gill.)

HISTIOBRANCHUS INFERNALIS, Gill. (Figure 165.)

Histiobranclius infernaUs, Gill, loc. cit.

Synuphohranchiis infernaUs, Guntiiek, Challenger Report, xxii, 254.

Body moderately elongated and compressed; its height at the amis equals .50 of the

length and the greatest width above the stomach being less than two-thirds of the

height. The head forms about one-ninth of the total length, and its width is a little less

than one-half its length ; the snout is moderate, the length being less than the greatest

width of the head. The eye is also moderate, its diameter being much less than one-half

the length of the snout.

The upper jaw is nearly one-tenth of the total length and the lower jaw a little more.

The dorsal commences not far beliiud the vertical from the root of the pectoral, while

the anal arises little nearer the snout than the end of the tail; both are moderately devel-

oped.

The pectorals are considerably shorter than the snout.

The color in life is said to be au almost uniform dark plumbeous, but in alcohol the

trunk is dark yellowish brown, becoming almost black on the abdominal region and around

the pectoral as well as on the intermandibular integuments and around the pectorals, while

the dorsal and anal are whitish except towards the posterior fourth of the length, where

they are very dark or blackish.

A specimen, No. 33279, was taken by the Albatross at station 2037, lat. 38° 30' 30" N.,

Ion. 690 08' 25", W., in 1,731 fathoms.

Another species of the same genus, characterized mainly by stouter body and lower

vertical tins, is HUtwhranclms bathyhhis, Giinther {SynapJiohranchHs hathybiiis, Giinther,

Ann. and Mag. Nat. Hist., xx, 1877, 145, Challenger Eeport, xxii, 254, pi. LXii, fig. B), a

stouter, chunkier form, with shorter snout and tail, and smaller fins, obtair.ed in the

Pacific and Indian oceans, at depths from 1,375 to 2,050 fathoms.

Family MUR^^NESOCIDyE.
Congriformes Murccnesoces, Bleeker, Atl. Iclitli. lud. ueerl., i, 1864, 19.

Murccnesocina, Gunther, Cat. Fish. Brit. Mus., viii, 1870, 20.

Muramesocinw, Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 1882, 387.

Murwnesocidw Cope, Proc. Am. Ass. Adv. Sci., 1871 (1872), 334.—Gill, Arr. Fam. Fisli. 1870, 20; Proc. U. S.

Nat. Mus., 1890, 321.—Jordan aud Davis, Rep. U. S. F. C, 1888 (1891), 643.

Angiiilloid apodals, with thick skeleton, thin .scaleless skin, and tail surrounded by

vertical fins; pectoral well developed; jaws of moderate length; vomer well armed; pos-

teriornostril not lateral; tongue narrow, its margins adnate; gill openings rather wide.

"Branchiostegal membrane connecting the opposite sides below, the epipharyngeals

reduced to one pair, and the uypopharyngeals linguiform and encroaching on the fourth

branchial arch."

"The characters which appear to distingui.sh the Sfurmiesoces best from the Anguillids

aud Congrids or Leptocephalids are the low position on the hyomandibular of the condyle

for the operculum, the slender branchial arches and the development and position of the

hypopharyngeals and epipharyngeals, the union of the opposite branchiostegals by the

inferior branchiostegal membrane, and the want of freedom of the tongue. Whether the

other genera that have been closely associated with Miir(nic.w.r{IIopliin)ns, 0.ryconfif>;Xeo-

conger, NeUastoma, and Saurenehelys) are related to the family can only be determined by an

19 68—No. 2 10
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examination of their skeletons. The species combined under the name Murwnesox are the

only ones known to be certainly possessed of the characters provisionally assigned to the

tamily." {GUI.)

This family may provisionally receive, in addition to its typical form, a number of

genera, cliietly American. They occur chiefly in warm regions. Only three genera are as

yet known from the deeper waters, Xennmysta.r, lloplunnis^ and fSatiromunmesox.

XENOMYSTAX, Gilbert.

Xcnomystax, Gilbert, with Jord^vn & Davis, Rep. U. S. F. C, 1888 (1891), 648.

Teeth all conical, slender, and sharp, those of jaws in wide bands; maxillary with

deep groove, running the entu-e length of the bone and di\iding the band of teeth into two

portions ; shaft of vomer with a medial series of conical teeth.

The genus is represented by a single species, X. atrarius, Gilbert (loe. cit), from 401 fath-

oms off the west coast of Ecuador.

HOPLUNNIS, Kaup.

Eophuinis, Kaup, Aale Hamburg. Museum, 1859, 19 (type H. 6'c/imirf/is).—Guntuer, Cat. Fish. Brit. Mus.,

VIII, 1870, 49.

—

Jordan & Davis, loc. cit., 643.

Murffiuesocids, with scaleless body, with tail about four times as long as trunk. Snout

moderately produced. Teeth eight, biserial aud small on jaws. Vomerines with a single

series of long-pointed teeth. Dorsal and anal well developed, the origin ofthe former above

the gill opening. Gill opening small. Posterior nostril in front of eyes.

HOPLUNNIS DIOMEDIANUS, Goode and Bean, u. s. (Figure 163.)

A Mophinnis related to H. Schmidti, with height of body one-quarter length of head

;

its width two-thirds of its height. Snout thi-ee to three and two-thirds times eye. Cleft of

mouth extends slightly beyond hind margin of eye. Teeth in jaws small, pointed, in narrow

bands, the inner series of the lower jaw consisting of enlarged, widely separated canines.

A pair of larger canines near the end of the lower jaw in the example figured. A row of

six to eight strong, large canines ou the vomer,

A single individual (No. 44240 U. S. Nat. Mus.) was obtained by the Albatross at sta-

tion 2402, 111 fathoms, lat. 28° 36', long. 86° 50'.

SAUROMUR^^NESOX, Alcoek.

Sauromurceneaox, Alcock, Ann. and Mag. Nat. Hist., Nov. and Dec, 1889, 457.

Form of the body widely departing from the tyiiical, the trunk being high and well

mai-ked off from the head and tail, which is a long, tapering appendage. Tissues well devel-

oped. Gills foiu-, opening into the pharynx by wide sUts; gill openings separate. Heart
situated immediately behind the gills. Nostrils lateral. Eye large. Tongne fi'ee. Verti-

cal fins ill developed, confluent; the dorsal begins in li-ont of the level of the gill opening.

Pectoral fins well developed. No scales. Snout long, pointed. Cleft of mouth extending
fiir behind the eye; the upper jaw overlapping the lowei\ One complete row of teeth in

each jaw and a second incomplete row in the maxilla
;
premaxillary teeth and those at the

mandibidarly symphysis fanghke; a single row of large fangs in the vomer.
This genus is represented by one species, S. vorax, Alcock, from Bay of Bengal, taken

at the depth of 193 fathoms.

Family OPHICHTHYID./E.
OpMchthyida, Gli.L, Standard Natural History, in, 1885, 107.

Ophhurida:, Kaup, Cat. Apod., 1856, i.—Jordan & Davis, Eep. U. S. F. C, 1888 (1891), 612.

Ophichthyoid, apodal fishes, with gill openings rather wide, lateral; scaleless body, and
tip of tail sometimes free from vertical tins (sometimes with filamentous caudal fin). Pec-
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torals moderate, weak, or absent. Posterior nostrils iu lip or uear it; auterior nostrils
sometimes tubular.

This tamily includes a large number of genera, of which seventeen are recognized by
Jordan and Davis in their paper on the Apodal Fishes of America and Euroi)e. (HIl groups
them in thi-ee subfamilies, as shown in the key already i)resented.

These apodals are found chiefly iu warm seas. Only one genus of the typical Ophisu
roids, FifioodonojJhis, is found at any distance below the surface.

PISOODONOPHIS, Kaup.

rhoodnnnplm, Kaup, Cat. Apodal Fisli. Brit. Mus., 1850, 15.—Johdan and Davis, Eej). U. S. F. C. 1888
(1891), 619.

'

PisodontopMs, Gunther, Cat. Fish. Brit. Miis., \nn, 1870, 55.

Ophichthyoid apodals, with tip of tail free. Dor.sal and anal fins well developed, the
former low, beginning far back. Teeth blunt, griiuular; vomer with teeth. Pectoral fins

present, small.

Of this genus, closely allied to Myrkhlhys, a single sjiecies has been found at consid-

erable depths in the western Atlantic. Four species from Indian seas are mentioned in

Giinther's " Catalogue," and he refers to a half-grown individual obtained from Grenada,
in the West Indies, whicli seemed to him identical with P. Iwro, the type of the genus.

P. criicntifer, described by us below, is perhaps most closely allied to P. cancrirorus (liich-

ardson), known from the East Indian Archipelago and Australia.

PISOODONOPHIS CEUENTIFEE, Goode and Bean-, n. s. (Figure 166.)

Length of the bead equal to onefoiu'th of the distance tiom the gill opening to the

veTit, and the length of the body about two-thirds that of the tail. The cleft of the mouth
is rather wide, measuring one-third of the length of the head, counting from the end of the

upper jaw. The snout is conical, depressed. The head is snake-like in appearance, with

powerful muscular enlargements of the cheeks and a constriction behind the head some-

what like tliat of DericMltys. Eye moderate, its length half that of the snout, and one-

tenth that of the head. Teeth granular, in conspicuoTis liauds, a small oblong patch on the

premaxillaries and a long baud ui)on the vomer. The length of the pectoral fin is about

two-sevenths that of the head. It is broad, spatulate. The dorsal begins far behind the

tip of the pectoral, its distance from the tip of the snout being one-seventh of the total

length, or from gill oi)ening to dorsal origin two-thiids length of head. Dorsal and anal

fins of moderate height.

Color uniform brownish yellow.

This species has been found iu the following localities : Types, two specimens, No. 28938,

station 1035 of the U. S. Fisli Commission steamer Fish Emch, were taken in N. lat. 30^

57', W. Ion. Cn^ 28', iu 120 fathoms. Another specimen was taken by the same steamer in

about the same locality, No. 30233, and three others, No. 31711, in N. lat. 39° 5G', W. Ion.

70° 35', in a depth of 245 fathoms. The types of the description are 10| and 14^ inches

long.

The peculiar and savage physiognomy of this fish suggests at once the idea that it is a

parasitic boring form, and in confirmation of this we have specimens taken by the fishermen

on Jeffrey's Bank and also another from New Bedford, taken by Mr. J. H. Thompson from

the body of a fish. We have occasionally taken the dried and sliriveled remains of a fish

apparently closely related to this ftom salted halibut and codfish.

MYRUS, Kaup.

Myrus, Kaup, Cat. Aiiod., 1856, 31.—Gitntiiku, Cat. Fish. Brit. Mus., viii, 19.

Echclus, Rafinks(jue, Caratt<-ri, etc., 1810,61 (in part).—Blekkeh, Atlas Ii-btli. Murtnes, 18G4, 30.—Jordax

& Davis, Rep. U. S. F. 0. 1888 (1891), 61.

Body ehjugate, subterete, with tail longer than rest of body. Dorsal origin well for.

ward, close behind base of pectoral. Nostrils on, or very close to, the margin of the upper
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lip; the anterior tubular, the posterior lobetl. Vertical and pectoral fins well developed;

caudal rays very short. Teeth iu jaws on cardiform bauds subequal iu size. Vomer den-

tigerous.

MYKUS PACHYRHYNCHUS (Vaillant) Jordan aud Davis. (Figure 167.)

Myrus pachyrhynehus (Vaillakt), Exp. Seient. Travailleur et Talisman, 1888, 11, pi. v, ligs. 1, la, lb.

Echelus pachyrhynchm, Jokdan and Davis, loc. cit.

A Myrus with a short, thick snout, elongate body, and with a comparatively elongate

pectoral (its length 2}^ in that of head). Origin of dorsal behind tip of pectoral. Length of

tail three-ttfths of total length. Ueight aud thickness of body 33 in total length. Length

of snout oue-third of total length of the head; diameter of eye and of interorbital space

eipuil to one-fifth of same. Lateral line distinct. Color gray; fins paler. Gill openings

black.

Myrus pachyrhynehus is the abyssal representative, not very remote in its afiinities, of

Myrus myrus (L.), a well-known Mediterranean form and M. uropterus (Schlegel) from

Japan. It has been found off the Morocco coast, 1,050 to 1,435 meters, and also at the Cape
Verdcs in 160 fathoms.

Family NETTASTOMID^E.
NeUastomidw, Jordan aud Davis, Rep. U. S. F. C, 1888 (1891), 649.

This family, as understood by us, contains a few species of deep-sea eels closely allied

to the Mura'ncsocidw in technical characters, but more resembling the NemiclithyidK iu

appearance, form of the head, and iu dentition. The family, which is a provisional one, may
be thus defined.

Enchelycephalous eels without pectoral fins, with the tongue not free, the posterior

nostrils remote from the lip, the giU openings small, separate, and subinferior, the vent

remote fii'om the head, the tail ending in a slender tip or filament, the dorsal and anal tins

moderately developed, aud the jaws produced, slender, and straight, the upper the longer,

and both, as also the vomer, armed with bauds of sharp, close-set, recurved, subequal teeth.

Three genera are known, deep-sea fishes with fragile bodies aud the thin skin charged

with black pigment. (Jordan and Davis.)

KEY TO THE GENERA OF NETTASTOMID^.

[After Jordan .and Davis.]

I. Dorsal fin low, beginning nearly above gill opening.

A. Nostrils nearly superior, the posterior above and in front of eye, the anterior at tip of bony portion

of snout ; head with numerous mucous pores.

1. Snout without a fleshy proboscis, the anterior nostrils near its tip Nettastoma
2. Snout, with a long, slender, fleshy tiji or proboscis, at the base of which are the anterior nostrils

Venefica.
B. Nostrils lateral, the posterior slit-like and placed just in iront of eye; snout without fleshy tip.

C'HLOPSIS

NETTASTOMA, Rafinesque.

Nettastoma, Rafinesque, C.aratteri Alcuni Nuovi Generi, etc., 1810, 66 (type, Nettastoma melanura, Raf.).—
GOntiieu, Cat. Fish. Brit. Mus., viii, 48.—Jordan, Cat. Fish. N. Amer., 54, note.

Hyoprorm, KOlliker, Verhandlung Phys. Med. Gesellsch. Wurzburg, iv, 1854, 101.

Body scaleless, with tail tapering into a point. Snout much produced, depressed,

its anterior nostrils near its tip and nearly superior, the posterior above and iu front of

eye. Jaws and vomer with bauds of cardiform teeth, those along the median line of the
vomer being somewhat the larger. Vertical fins well developed. Dorsal commencing
behind gill opening; pectorals absent. Air bladder present. Gill openings moderate.
[Jordan.)

Nettastoma parviceps, a small-headed species, most resembling K melanurum, from a
specimen 20.i inches long, dredged by the Challencjer otf Japan, in 345 fathoms. (Giinther,

Challenger Eeport, xxii, p. 253, pi. lsiii, fig. A.)
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NETTASTOMA MELANURUM, Kafixesque.

Nettastoma imlanura, Rai-inesqie, Caratteri, 1810, 66, pi. xvi, fi-. 1.—Kaip, Apoil.'S, 119, li-. 7r..—Ointuei!,
Cat. Fish. Urit. Mus., viii, 48.—Challenger Report, xxii, 2.-);i.—DiiDEKLKix, Att. A<-e. Soc., 1877, 58.—
GiGLioLi, EleuLO, 1880, 17.—Vinciguerka, Ann. Mus. Civ. Genoa, 1883, DS5.— Vaill.ixt, Kxp. Seient.
Travailleur et Talisman, Poissou.s, 83, pi. V, tigs 2, 2a, 2b.

Miiraiinjjliia sciyii, Risso, Ichth., Nice, 1810, lig. 39.

IJyojiiorus messinensis, Kolliker, loe. cii.—Vaillant, op. cil., 9.5.

A Nettastoma, -vritli stout upper .jaw, slightly projecting beyoud the lower and without
prominent cutaneous flap ; with mouth clett not extending behind the vertical from the orl)if.

Teeth strong. Tail threefifths the length of the body. Diameter of the eye Ihree-twen-

tietlis the length of the head. Fins margined, witli black posteriorly.

This form is found in the western Mediterranean, where it has not yet been traced to

any considerable depth. It doubtless is more common in the deep than in the shallow

waters, for its bathybial distribution has been demonstrated in adjoining Atlantic waters.

Nettastoma brerirostris, Facciola (Natiualista Siciliauo, vi, 1887, 166, pl.iii, fig. 3) is

apparently a closely allied form.

Vaillant believes that he has recognized, in two small individuals of 95 and 14i! milli-

meters, respectively, the young of Nettastowa, and probably f)f this species, and dissents

fiom the views of those ichthyologists who regard the Lcpiocephalus form

—

Hi/oprorus mes-

sinensis—as the young, or transformed, Nettastoma.

VENEFICA, Jordan and Davis.

Fenejica, Jordan and Davis, Rep. U. S. F. C, 1888 (1891), (151.

Closely allied to Nettastoma, but with snout prolonged in a slender fleshy proboscis, with

the anterior nostrils at its base. The type is N. provenim, Goode and Beau.

VENEFICA PKOCERA,(Gooi)E axd Bean), Jordan ami Davis. (Figure 1G8.)

Neitaiftoma procerum, Goode and Bean, Bull. Mus. Comii. Zoiil., x, 1883, 224.

—

Jordan, Cat. I'isli. N. Am.
1885, 55.—GiJNTHER, Challenger Report, xxii, 253.

Venefica proccra, Jordan and Davis, loe. cif.

A Nettastoma with body very elongate, comjiressed, tapering to a very slender atten-

uate point; its greatest height contained nearly 4 times in the distance fi-om the gill open-

ing to the tip of the lower jaw, and equals half the length of the snout. Head slender,

conical; jaws somewhat depressed; the upper jaw Iieavier and tliicker, and projecting

beyoud the lower a distance equal to the diameter of the eye. Length of snout e<iuals tlie

distance from the posterior margin of the orbit to the gill opening; the cleft of the mouth

extends behind the eye to a distance equal to the diameter of the orbit. On each side of the

upper jaw, and iu advance of the eye, are twelve pores; behind each eye are three pores,

while on the median line, on the top of the upper jaw, are .several pores posteriorly arranged

in xiairs, of which there are tour, tlie ultimate pair being between the posterior nostrils.

There is also a pair of pores upon the nape, connecting the postorbital rows, and seventeen

on each side of the mandible. The mandibulary series is continued by another series

extending over the cheeks and nape. The snout is jirovided with a slender, filamentous tii>,

whose length is equal to twice the diameter of the eye. The tongue is apparently absent in

the specimens examined by us. The teeth are arranged as iu N. melanunim, but exceed-

ingly small, and much less conspicuous than in the figures of Kaup and Ivisso.

Dorsal fin commences above the gill opening.

The anal fin is inserted under the seventy-third dorsal ray at a distance from the snout

equal to 3§ times the length of the head. The tail is twic^e as long as the body, head included.

The total length of the specimen is 727 millimeters, including the nasal tip, which measures

7 millimeters.

Lateral line highly specialized, with numerous pores, corresponding in general charac-

ter to those upon the head, and arranged iu a deep fiuiow, their distances apart being about
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the same as in t ho case of those upon the head. Height of dorsal aud anal fins about equal

to half the height of body.

Color, apparently, brownish; peritoneum black.

The tyi^es of F. procera were two fishes obtained at station 325, N.lat. 33° 35' 20", W.lon.

Tfio, ata(lei)th of 017 fathoms. Another mutilated specimen, about 190 millimeters long,

w\is taken at station 327. This species is in many respects closely allied to the NcttHxtoma

melanurim of the Mediterranean, but appears to differ ft'om it in the greater length ofthe tail,

the much smaller teeth, and in the presence of a filamentous nasal tip.

VENEFICA PROBOSCIDEA, (Vaillant), Jordan ami Davis

Nettastoma prohoscideum, Vaillaxt, Exp. Sci., Travailleur et Talisman, Poissons, 1888, 89, pi. vii, fig. 3.

A KettaHtoma, with upper Jaw projecting quite beyond the lower, and prolonged in a

proboscis-like tip half as long as the upper jaw and 5 times the diameter of the eye, with

mouth-cleft extending far behind the orbit. Teeth small, in cardiform bands on jaws and

palatines. Tail one-half to three-fifths the length of body (head included). Diameter ofthe

eye one-twentieth the length of the head.

This, described from a single specimen obtained off Morocco, at 2,200 meters, is a

small-eyed form, with fine teeth and a nasal extension. The length of the nasal tip is,

essentially, an unreliable character, and the proportion of tail to body may prove to be sub-

ject to considerable individual variation.

CHLOPSIS, Rafinesque.

Chlopsia. Rafinesque, Ind. Itt. Siiili.aua, 1810, 58.

—

Jordan ami Davis, Eep. U. S. F. C, 1888, 650.

Saurenchely8, Peters, Berliner Monatsberichte, 1864, 397.

A genus closely allied to Nettastoma, having the nostrils lateral, the posterior one

slit-like and placed near the eye. Body scaleless. Snout much produced. Jaws, vomer,

and palatine bones with several series of small, pointed teeth, those along the median line

of the vomer being somewhat the larger. Vertical fins well developed
;
pectorals none.

K^ostrils lateral, the anterior near to the end of the snout, the posterior in front of the

eye. Air bladder aud pyloric appendages absent. (Peters.)

Two species are known, one, C. equatorialis, Gilbert, taken by the Albatross off the

coast of Ecuador, in 401 fathoms, the other, C. bicolor.

CHLOPSIS BICOLOR, Rafinesque.

CMopnis hii-olor, Rafinesque, loc. eit., 59.

—

Jordan and Davis, loc eit.

Saurenckelys cancrhora. Peters, loc. eit.—Gunther, Cat. Fish. Brit. Mu.s., viii, 48.

Tail tapering into a point. Gill opening one-fifth more distant from vent than from the

end of the snout. Diameter of eye one-third of the length of the snout. Length of head
two-fifths of total length. Dorsal fin commencing immediately behind the gill opening.

Upper jaw the longer. Vertical fins with a black margin posteriorly. Peritoneum silvery.

(Peters.)

The unique specimen from which the above characters were taken was found by Dr.
Peters, in the Berlin Museum in a jar of fishes, chiefly from India. A crab found in the
stomach led Dr. Peters to believe that the fish had been misplaced, and actually had come
fi'om the Mediterranean or the Atlantic. Its resemblance to Nettastoma and the fact that
it is not known in any shallow-water fauna lead us to believe that it is probably a deep-
water form.
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Family NEMICHTHYID.^E.
Nemiclithyina, Gunther, Cat. Fish. Brit. 5Ius., viii, 1870, 21.

NemichthykUn, Gill, Arrangement, Families of Fishe.s, 1872, 20 (No. 203), name only.

—

Jordan- and Git.beut,

Bull. x\% U. S. Nat. Mus., 365.—,Tokd.\n and Davis, Eeji. U. S. F. C, 18S8 (18!)!), 652.

Body very slender, somewhat compressed, tapering into a long and very slender tail,

and a very long and slender necli. No scales. Lateral line consisting of pores in three

series, the npper and lower alternating in position with the median row, or of a single series

of widely set pores. Head resembling that of Belone, the head proper small, short, and
rather broad, with flat top and vertical sides, ifostrils large, t^lose together in front of the

eye, without tube or flap. Jaws prolonged, beak-like. Teeth in both jaws small, very num-
erous, close-set, retrorse. Gill openings rather large, running downward and forward, sep-

arated by a narrow isthmus. Pectorals well developed. Anal tin beginning near the vent,

higher than the dorsal, becoming obsolete on the caudal filament. Dorsal beginning close

behind occiput, or not far from end of pectorals. The soft rays of the tins are connected by
thin membrane, instead of being imbedded in thick skin, as in the eels. Stomach not dis-

tensible. Muscular and osseous systems well develoj)ed. Abdominal cavity extends far

behind the vent.

ARTIFICIAL KEY TO THE GENERA OF NEMICHTHYID^.

I. Pectorals present. Gill openings separate and distinct. .Taws exceedingly attenuate; the upper the

longer, and hent upward Nemicktlniinw

A. Gill-slits lateral, vertical. Vent close to the head. Dorsal rays slender and nearly free.

1. Lateral line with three rows of pores. The tail ending iu a long filament. Color dusky, with

silvery reflections above Nemichthys

2. Lateral line with single row of pores. Tail proI)ably tilameutoiis (Imt truncate, and jierhaps

mutilated, in all existing specimens). Color black Labichtiiys

B. Gill slits separate, inferior. Vent remote from head and far behind pectori.ls.

1. Dorsal origin behind pectorals and above vent. .Laws moderate Cvkma
II. Pectorals present. Gill openings jiartly confluent. Vomerine teeth large f^jriiiivonieriiiw

A. Jaws very long, attenuate. Vomerine teeth conical Spinivomer

B. Jaws moderate (snout not longer than rest of he.ad). Vomerine teeth lancet-shaped, close-set

Sekrivomer

III. Pectorals absent. Gill openings separate, l)nt reaching nearly to middle line of abdomen. Snout spat-

nlate. Tail long and filiform GarialicipiliiKr

A. Vent somewhat remote from throat.

1. Teeth small, sharp, in double row in each jaw ; teeth in vomer larger Gavialiceps

NEMICHTHYS, Richardson.

Nemichthys, Richarpsox, Voyage of the Samarang, Fishes, 1848, 10 (type. X sco?oj>acf«s).—GCnther, Cat.

Fish. Brit. Mus., vin, p. 21.—Jordax and Davis, Rep. U. S. F. C., 1888 (1891) 656.

Leptorhynchiis, LowE, Ann. and Mag. Nat. Hist., x, 1852, 54.

Belonopsis, Brandt, Mem. Ac. St. Petersb. Sav. Etrang., vii, 1854, 174.

Body very elongate, with slender, whip-like tail, which tapers to a point. Vent under

pectorals. Jaws greatly elongate, forming a long, slender bill, the upper formed l)y the

^x ///

-^<N^^\\\\\^'-W<x:<i'<^'<Si5J^^

Lateral llue iu Nemichthys.

vomer and intermaxillaries. Inner surface of the.jaws covered with small, closely set teeth.

Eye large; nostrils close together in the hollow in front of the eye, without tube or flap.

Gil] openings wide, running downward and forward, nearly confluent. Pectoral and ven-

tral fins well developed. Lateral line with three series of pores.
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NEMICHTHYS SCOLOPACEUS, RicnARDSON. (Figun; 170.)

Xemichthiis seolopaceus, Richardson, Voyage Samarang, Fishes, 25, PI. x, Figs. 1-3.—GCntheu, Cat. Fish.

Brit. Mus., VIII, 210; Challenger Report, xxii, 263.—GoouE, Proc. U. S. Nat. Mus., iii, 1880, 485.—

GooDE and Bean, Bull. Mus. Couip. Zool., x, 1883, 225.—Jordan and Gilbert, Bui. xvi, U. S. Nat.

Mus., 366.

—

Vaillant, Exp. Sci. Travailleur et Talisman, Pois8.,93, PI. vii, Figs. 2, 2a.—Jordan and

Davis, Rep.U. S. F. C, 1888 (1891) 657.

I.eptorhynchiis Lcuchtenbcryii, Lowe, Mem. Sav. EtrangiTes, St. Petersburg, vii, 1854, 171.

lidonopsis Leuchtenbergii, Brandt, op. cit. , 174, figure.

Head comparatively stout, its depth one-seventh its greatest length. Eye moderate,

less than one-third the length of the head without snout. Length of pectoral fins slightly

less than height of the anal, which is less than the height of the body and ratlier more than

the greatest depth of the head. Pale above, belly and anal fin blackish, the color not

abruptly changing, the back somewhat speckled.

This most remarkable species was first obtained by H. M. S. ISamarang in the South

Atlantic in 1840, and a little later by the indefatigable Lowe at Madeira. In 1879, when the

Fish Commission had its headquarters at Gloucester, a third sjiccimen was obtained by us

from a George's Bank fisherman, who had preserved it in a whisky bottle, and who was

induced to part with it in barter for a five-dollar bill.

In 1881, the Fish HawJc while at work in 252 fathoms off Jfewport, brought up a small

specimen, clinging by its long jaws to the outside of the trawl net. Since then, the Alba-

tross and the Blalce have obtained numerous specimens, off the South Atlantic coast in 300

to 1,000 fathoms. Vaillant has a magnificent specimen, 650 millimeters long, obtained in

1888 meters on the Banc d'Arguin. The Challenger did not obtain a single specimen.

The following is a list of localities whence this species has been obtained by the Alba-

tross :

No. 35632, U. S. N. M., from station 2235, in 39° 12' N. lat., 72° 03' 30" W. Ion., at a depth

of 707 fathoms; No. 32674, U. S. N. M., from station 2002, in 37° 20' 42" N. lat., 74° 17' 36' W.
h)n., at a depth of 041 fathoms ; No. 35401, IT. S. N. M., from station 2181, in 39° 29' N. lat.,

710 46' W. Ion., at a depth of 693 tathouis; No. 35617, U. S. N. M., from station 2203, in 39°

34' 15" N. lat., 71° 41' 15" W. Ion., at a depth of 705 fathoms; No. 32649, U. S. N, M. (4

specimens), from station 2001, in 37° 46' 30" N. lat., 74° W. Ion., at a depth of 519

fathoms; No. 35402, U. S. N. M., from station 2182, in 39° 25' 30" N. lat., 71° 44' W. Ion., at

a depth of 861 fathoms; No. 35459, U. S. N. M., from station 2187, in 39° 49' 30" N. lat., 71°

10' W. Ion., at a depth of 420 fathoms; No. 33290, U. S. N. M., from station 2039, in 38° 19'

26" N. lat., 680 20' 20" W. Ion., at a depth of 2,369 fathoms; and from stations 2023, in 37° 48'

N. lat., 740 01' 30" W. Ion., at a depth of 377 fathoms; 2561, in 39'= 38' N. lat., 71° 42' W.
Ion., at a depth of 500 fathoms; 2530, in 40° 53' 30" N. lat., 66° 24' W, Ion., at a depth of 956

fathoms; 2533, in 40° 16' 30" N. lat., 67° 26' 15" W. Ion., at a depth of 828 fathoms; and
2528, in 41© 47' N. hit., 65o 37' 30" W. loii., at a, deptli of 677 fathoms.

Specimens were taken by the steamer Fish Hawk, as follows : No. 29066, U. S. N. M., fi-om

station 1048, in 38° 29' N. lat., 73° 21' W. Ion., at a depth of 435 fathoms; No. 29073, U. S.

N. M., frcmi station 1049, in 38° 28' N. lat., 73° 22' W. Ion., at a depth of 435 fathoms; No.

26100, U. S. N. M., from station 880, iu 39° 48' 30" N. lat., 70° 54' W. Ion., at a depth of 225

fathoms; No. 28767 (2 specimens), U. S. N. M., from station 938, in 39° 51' N. lat., 69° 49'

15" W. Ion., at a depth of 317 fathoms; No. 28854, U. S. N. M., from station 952, in 30° 55'

N. lat., 700 28' W. Ion., at a dei)tli of 396 fatlioms; No. 28905, U. S. N. M., from station 1025,

in 390 49' N. lat., 71° 25' W. Ion., at a deptli of 216 fathoms; No. 28761, U. S. N. M., from
station 937, in 39° 49' 25" N. lat., 69° 49' W. Ion., at a depth of 616 fathoms; and No. 28897,

from station 997, in 39o 42' N. lat., 71° 32' W. Ion., at a depth of 335 fathoms.

Specimens were also taken by the Blake, from station CCCiii, in 41° 34' 30" N. lat.,

65° 54' 30" W. Ion., at a depth of 300 fathoms; station cccix, in 40° 11' 40" N. lat., 68°

22' W. Ion., at a depth of 304 fathoms; station cocvi, in 41^ 32' 30" N. lat., 05° 55' W. Ion.,

at a depth of 524 fathoms; station cccxxx, in 31° 41' N. lat., 74° 35' W. Ion., at a depth
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of l,0i7 fathoms; and station cccxxxviii, in 38° 18' 40" N. lat., 73o 18' 10" W. Ion., at a
depth of 022 fathoms.

A closely allied species, X avocvtta, has recently been discovered oft' the Pacitic Coast.

LABICHTHYS, Gill and Ryder.

Labivhthya, Gill and Ryder, Proc. U. S. \at. Mus., v, 1883, 261.—Jokdan, Cat. Fish. N. Amer., 56.

—

Jordan and Davis, Rep. U. S. F. C, 1888, 65.').

Avocettina, Jordan and Davi.s, Rep. U. S. F. C, 1888, G.")5.

Nemichthyids with the head behind the eyes contracted and with very atieuuated jaws.

Lateral Uue with a single row of pores. Branchiostegal membrane connected with the throat

and the branchial apertures limited to the sides. Small conical teeth in a band along the

vomer and otherwise dentition of N'em ichthys. A black epidermis. Tail probably filamen-

tous, but abrui>tly truncated in all known specimens.

LABICHTHYS CAEINATUS, Gill and Ryder. (Figure 171.)

Labichthys caiinatus, Gill and Ryder, Proc. U. S. Nat. Mus., vi, 1883, 261.—Jordan, Cat. Fish. N. Ainer.,

57.—Jordan and Davis, Rep. U. S. F. C, 1888, 656.

The ridges that bound the median rostral sulcus converge and form a carina along the

median line in vertical from the anterior border of the orbit. The greatest height of the

body (at posterior third) of the type specimens (0.417 meter long) is O.Ol.'J meter, and the

height behind pectorals is 0.0055 meters. Color black. (Gill.)

Radial formula: D. 268; A. 287; P. 13.

The type of this species (No. 33369, U. S. N. M.) was obtained by the Albatross ft-om

station 2076, in 41° 13' N. lat., 65o 33' 30" W. Ion., at a depth of 900 fathoms.

A closely allied form, Lahichthijn GilUi, Bean, (Proc. U. S. Nat. Mus. XIII, 1890, 45) was

taken in 1888 by the Alhatroxs in i,5<i9 tathoms off Alaska. It has the vent somewhat

remote Horn the pectorals, and the dorsal origin over their tips.

LABICHTHYS ELONGATUS, Gill and Ryder. (Figure 172.)

Labichihys i-lotujatiis, Gill and Ryder, Proc. U. S. Nat Mus., vi, 1883, 262.—Jordan and Davis, Rep.

U. S. F. C, 1888, 656.

The ridges that bound the rostral groove are not confluent backwards in a cariniform

extension, but end iu a vertical from the orbit. The greatest height of the body (at poste-

rior third) iu the type specimen (0.542 meter long) is 0.015 meter. Color black.

Radial formula: D. 346; A. 309 + x. (The anal is destroyed towards its end); P. 19.

(Gill.)

The type of the species (Cat. No. 33577, U. S. N. M.) was taken by the Albatross at

station 2100, iu 39^ 22' N. lat., GS-^' 34' 30" W. Ion., at a depth of 1,628 fathoms.

LABICHTHYS INFANS, (Ginther), Goode and Bean. (Figure 173.)

Nemichthys xnfana, GGnther, Ann, and ilag. Nat. Hist., 24, 1878; Challenger Report, xxii, 1881, 264, pi.

Ixiii, figs, B, b', b", b'".

Arocettina iiifiiiis, Jordan and D.wis, Rep. U. S. F. C, 1888. 655.

Body much less elongate and eye much smaller than in Xcmichthys scolopaceus.

Vent twice or thrice as distant from the root of the pectorals as is the latter from the eye.

This species was taken by the Challnujrr in mid-Atlantic, station 101, depth, 2,.500

fathoms; one specimen 11 inches long; and oft' Pernambuco, station 122, depth 500 fathoms,

one specimen 7i inches long. The specimen was mutilated.

Besidesthe.se two specimens, the British Museum has received from the Mona Channel,

in the West Indies, a third which was found attached to an old telegraph cable that had

been laid at a depth of 114 fathoms; it is 14 inches long, but had a greater part of its body

mutilated during life. This specimen, which is faiily well preserved, has been fully de-
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scribed by Giinther iu the Challenger Ueport. A (•()i>y of liis figure, is reproduced. (Fig-

ure 174.)

CYEMA, Gunther.

Cyema, Gunthkk, Ann. .and Mag. Nat. Hist,., ii, 1878,251; Challenger Report, xxii, 1887, 265.

—

.Ioudan and

Davis, Rep. U. .S. V. C, 1888, 65.

This genus, says Giintlier, combines the form of the snout of a Nemichthys with the

soft, sliort body of a Leptocephalus; but tlie gill openings are very narrow and close together

on the abdominal surface. Vent in about the middle of the length of tlie body; vertical fins

well de\'eloped, confined to and interrupted at the extremity of the tail. I'ectoral tins well

developed. Eye very small.

It is to be hoped that Dr. Giintlier will publi.sh his views more fully upon the relation

of this form to Leptveephalus. To a casual observer Cyema ^ as exhibited in the French and

English material, seems very like a young N'emichthys, with its jaws and tail mutilated and
partly repaired.

CYEMA ATBUM, Gijnther. (Figure 176.)

Ctjema atrum, GtJNTHER, Ann. and Mag. Nat. Hist., ii, 1878, 251; Cliallcnger Report, xxii, 265, PI. Liv, Fig.

D.

—

Vaillajs'T, Exped. Travailleur et Talisman, Poissons, 91, PI. vii, Figs. 4, 4«.

—

Jordan and Davis,

Rep. U. S. F. C, 1888, 654.

A specimen Ii inches long was obtained by the Challoujer in the South Pacific, station

215, depth 1,500 fathoms; another, 4| inches long, at station 158, in the Antarctic seas,

depth 1,800 fathoms. The French explorers took another, identified by Vaillant with this

species, at station xxxviii, 2,210 meters, off the coast of Morocco. This specimen is thus

described by Vaillant:

This is a little fish, 110 to 120 millimeters long and scarcely 2^ to 3 millimeters in thick-

ness; this form has justly been compared to iejj^ocfp''"?"*' by the accomplished Keeper of

the Zoological Collections in the British Museum.
The iiead is swollen, forming about one-sixth of the t<ital length; the muzzle forms

more than a half of the head; the angle of the mouth is well behind the eye; the jaws are

armed with small serrated teeth disposed in quincunx and giving it the appearance of

a fine file as in Nemichthys. The upper jaw is in large ])art wanting, also the extremity of
the lower and their dimension can only be given approximately. It is not possible to dis-

cover the position of the nostrils. The eyes are small and tlie interorbital space rather
large, about one-seventh of the length of the head. The narrow branchial orifices are close

to the lateral line, but not confluent, and placed very near the pectorals.

The anus is situated behind the middle of the total length, at the union of the anterior

five-eighths with the posterior three-eighths. The skin is scaleless.

The dorsal and anal are nearly opposite on the i)osterior part of the body, immediately
behind the anus. The manner in which these fins terminate is not quite clear; in the living

animal it appears to me that they are united, forming a semilunar fork, posteriorly wanting
the ordinary caudal fin of fi.shes properly so called, but I am not willing to affirm that the
extremity was absolutely intact, the action of the preserving fluid making the ascertaiu-

mciit of the fact more difficult daily.

The color is a beautiful velvety black.

Millimeters.

Length 105
Height 7

Thicliness 2i
Head, length 17

Millimeters.

Tail, length 40
Snout, length 9?
Eye, diameter ^
Interorbital width . 2

The specimen is ]S!"o. 8-1—1007, in the iclithyological collection of i\w I'aris Museum. It

was taken at station 38. Dr. (liinther states that the species has been taken in depths of

3,743 anil 3,202 meters in the Pacific and Antarctic oceans.
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SPINIVOMER. Gill and Ryder.

Spinivomcr, Gill and Ryder, Troe. U. S. N;it. Mas. vi, 1S8;1, 2(11.

—

Joudax, Cat. Fl«h. N. Aincr., 57.

—

Jordan
and Davls, Rep. U. S. F. C, 1888, 653.

Neiiiiclitbyiils witli a rectilinear occipitorostral outliiu', with very attonuiited jaws,

high inanilibular rami, the branchial ai>ertiires nearly contlueiit, enhireed acute conic teeth

in a median row on the vomer, and with a silvery epich'rinis, anil a liliform tail. {(.iUl and
Ryder.)

SPINIVOMER GOODEI. Gill and Ryder.

Spiniromer (iondci, GiLL.iud Ryder, loc. (;i(.,253, L'55, 261.

The rays are ensheathed iu a tough membrane which renders it impossible at present

to ennmerate tlicni witli exactit\ide. They are, however, it is to be noted, more distant

from each otlier, and conseiiuently fewer than in Serriromcr.

The iish lias a silvery sheen by which, as well as by the smaller eyes and deeper mandi-

bles, it may be at once recognized from its relations.

This is the smallest of the fanuly, bnt a beautiful silvery form. The total length of

the only specimen found is 0.13 of a meter, and its greatest. ludglit (at the bran(-hial region)

is 0.0025 meter. {Gill and Eydcr.)

A single specimen (Cat. 'No. .'53293, U.S. N. M.) was obtaine<l by the A llxdntxn at station

2039, in 38c> 19' 20" N. hit., 68° 20' 20" W. Ion., at a depth of 2,301 fathoms.

SERRIVOMER, Gill and Ryder.

Serrivomer, Gill and Ryder, Proo. U. S. N. JI., vr, 18s:{, 2(i0.—.Iokdax, Cat. Fish, N. A., .57.—.Jordan and

Davis, Rei>. U. S. F. C, 1888, (i5S.

liemichthyids with the liead behind eyes of an elongated parallelogramic form, with

moderately attenuated jaws, branchiostegal membrane confluent at the posterior margin, but

with the branchial <apcrtm-es limited by au isthmus except at the margin, and with laucet-

-shaped vomerme teeth in a crowded (sometimes doubled) row. (GUI and liyder.)

SERRIVOMER HEANll, Gill and Ryder. (Fifjure 175.)

Sen-ivomcr Ileanil, Gill and Rtdek, Proc. U. S. Nat. Mus., \ i, 1883, 260, 261.—Jorda.v and Davis, R(:\>. U. S.

F. C, 1888, 653.

The Stoutest species of the family and with much shorter jaws than any other, and with

a very formidable vomerine armature. The total length of the single specimen obtained was

0.594 meter; its height at the vertical of the mandibular articulation is O.OIG meter, and the

greatest height of the body (just behind the branchial apertures) is 0.02 meter.

Radial fornuila: 1). 157; A. 138.

The specimen (Cat. No. 3.3383, U. S. >\ M.) was" taken by the AllmU-o.^s at .station

2075, in 41° 40' 30" N. lat., 65° 28' 30" W. Ion., at a depth of 855 fathoms.

SERRIVOMER KICHARDII, (Vaii.laxt), Goode and Kea-N.

yemichthys Richardi, Vaillaxt, op. cil., Appendix, 93.

AvocetUna Bichardi, Jordan and Davis, Rep. U. S. F. C, 1888, (1891) 655.

Nemichthys infans, YaillaNT, Exp. Sci. Travaillonr et Talisman, 1888, 95, pi. vii, tigs. 1, la (not A', iiifans

of Guntbcr).

The description of this species given by Giinther (Preliminary notice 1873, p. 251)

being very brief, the example dredged from the Talisiiiaii, on the other liand, leaving nnieh

to be desired in the way of ]>reservation, the ailinity is doubtful.

The example, moreover, if we may be able to judge, is a little more nearly cylindrical

in form. The muzzle is sharply conical, the teeth of the jaws rasi)like, similar to those of

Ifemiehthys scoh,parens, Richardson. The eye appears small, nearer to the extremity of the

snout than to the branchial orifice.
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The vent is placed a little farther back thau in the typical species of the genus; the

length of the tail, compared to the total length, is in that more than ten-elevenths and

only seven-ninths in the individual here described. The skin being for the greater part re-

moved, together with a portion of the iins, some important characters are wanting. I find

no trace of the dorsal, exc('])t an incomplete ray, which is a little behind the anus; the anal

commences immediately behind this last. It appears to have been higher than the dorsal.

The base, moreover, of the scai)ular bone, which supports the pectorals, alone enables us to

determine the location of these fins behind the branchial aperture.

Measurements {given by M. Vaillanl).

Leligtli of body...

Height of body . .

.

Thickness of body

Length of head . .

.

Tengthof tail....

Length of snont .

.

Diameter of eye .

.

Interorl)ital spaee

Millimeters. Hundredths,

240
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Family SACCOPHARYNGIDyE, Gill.

Saccopharyngoidei, Blekker, Tentameu, 185D, xxxili (Family, 169).

S(iccoi)li(iri/ii(jiiia, (iUNTHEit, Cat. Fish. Brit. Mus., viii, 22.

Succoplwi-yiujidii; Gill, Arr. Fam. Fi.sh., 1872, 21 (No. 205); Nature, xxix, 1884, 235; Proo. U. 8. Nat.
Mus., VII, 1884, 62-3.—Jordan and Gilbert, Bull, xvi, II. S. Nat. Mus., 365.

Lyomeri with the branchio-aual portioa much longer than the ro.stro-branchial ; the

tail excessively elongated and attennatcd; the cranium unknown; the eyes antero-lateral

;

with the jawbones moderately extended backward (in comparison with the Eurypharyngidai),

and apparently not closable against each other; with enlarged teeth in one or both Jaws;
with the dorsal and anal fins feebly developed, and with pectorals small bnt broad.

SacGopharynx is considered by Dr. (liinther to consist of "deep-sea congers," but evi-

dently it is not at all related to the congers or any other allied hshes. (GUI.)

SACGOPHARYNX, Mitehill.

Saccopharynx, Mitchill, Ana. Lye. Nat. Hist. N. Y., i, 1824, 86 (type, Sacmpharynx flagellum, Cnvier).

—

GCnthkr, Cat. Fish. Brit. Mus., viii, 22; Challeuger Reijort, XXII, 1887, 255.

—

Gill, op. cit., 46.

Ophiognathufi, HarwooI), Phil. Trans. Royal Soc, 1827, 52.

Saceopharyngids with the dorsal and anal tin.s continued backwards and confluent with

a slightly developed caudal flu [ ?], and with the lower jaw toothless.

Front View op IIeaii of Saocopuary.nx.

We unite the various forms of Saccopharynx under one specific name, pending the

discovery of new material which may render an intelligent discussion possible.

SACC0PH.4RYNX FLAGELLUM, Mitchill. (Figures 178, 179, 180.)

Saccopharynx, Mitchill, Ann. Lye. Nat. Hist., New York, i, 1824, 82.

Saccopharynx flayelhim, ("Mitchill.")—CuviER, R(>gne Animal, 2d ed., 1829, ii, 3.55.—Gunther, Cat. Fish.

Brit. Mus., VIII, 22.—.Johnson, Ann. and Mag. Nat. Hist., 1862, x, 279.—Gill, loc. cit., 64.

Ophioynuthus ampullaccus, Hakwoou, Phil. Trans., 1827, 52, pi. vii. Figs. 1-4.

Saccopharynx ampiiUaceus, RicnARi>.soN, Fauna Boreali-Amerioana, 1836, in, 271.—Gunther, Challenger

Report, xxii, 1887, 256, pi. Lxvi.

Both jaws are armed with slender, curved,widely set teeth, ii-regularly uniserial orbiserial,

their points being directed inward. The length of the jaws is from one-third to one-seventh

of the length of the body; that is, the distance from the vent to the extremity of the snout.

The dorsal fin commences a long way behind the head and a short distance in front of the

vent; like the anal it may or may not reach the end of the tail, which terminates in an

extremely delicate and thin filament. The small pectoral fin with some thirty very thin

rays. Gill-opening an elongate .slit. A bluish-white line runs on the back along each side

of the base of the dorsal fin, and a similar line is sometimes distinct along the anal fin.

(Gunther.)

Of this genus five specimens have been captured; described l)y Dr. Giinther as follows.

There may, of course, be two species, for it is not certain that Mitchill and Harwood both

saw the same form.
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(1) The fish flpscribed by Mitchill in 1S24, which was taken in 52° N. lat., 30o W. Ion.;

it was discovered afloat in a helpless condition, having swallowed a fish 10 inches long. The

body of this specimen was li and the tail 58 inches long. It does not seem to have been

preserved.

(2) The fish described by llarwood in 1827, which was taken in 62° N. lat., 57° W. ion.

;

it was discovered afloat in a helpless condition, " almost worn ont by unavailing efforts to

gorge a fish of about 7 inches in circumference." This is the largest of the specimens known,

its body having been about 20 and the tail 34 inches long. It does not seem to have been

preserved.

(3) The fish described by Johnson in 1862, which was taken off Madeira, under what

circumstances Johnson could not learn, but probably also floating on the surface; it bad

swallowed another deep-sea fish about 9 inches long {Halargyreus Johnsonii), the stomach of

which was forced up into the mouth by the distended air bladder, showing how rapidly both

fishes must have ascended to the surface. The body of this specimen is 8J and the tail 23

inches long. It is preserved in the British Museum.

(4) A young specimen in the British Museum, the history of which is unknown; its

body is 3, its tail 8J inches long. It is much shriveled, having been preserved for a long

time, but supplies some valuable information on points in which the larger is imperfect.

(5) A single badly mutilated specimen, secured by the Blahe from station cccxxxi, in

3.50 44' 40" N. lat., 74° 40' 20" W. Ion., at a depth of 898 fathoms.

Dr. GUuther's description applies, no doubt, to S. ampullaceus. His figure is repro-

duced in our figiu'e 178.

Family EURYPHARYNGID.^.
Nmivelle famille, Vaillant, Comptes Rendus. Acacl. Sc, Paris, Dec. 11, 1882, p. 1226 (not named).

EurypharyngkUc, Gill, Science, i, 231, Maicli 30, 1883.

—

Gill and Kyder, Proc. U. S. Nat. Mas. vi, 1883, 264.

—

VaLLIANT, Exp. Sci. Travailleur et Talisman, 1888, 193.

Lyomeri with the branchio-anal j)ortion much shorter than the rostro-branchial; with

the tail very elongated and moderately attenuated backwards ; the head flat above, and with

a transverse rostral margin, at the outer angles of which the eyes are exposed; with the

palatine jaws excessively elongated backwards and the upper parallel, and closing against

each other as far as the articulation of the two suspensorial bones; with minute teeth on

both jaws; the dorsal and anal fins well developed and continued nearly to the end of the

tail, and with minute, narrow pectoral fins.

The mandibular rami are exceedingly narrow and slender, but the jaws are extremely

expansible and the skin is correspondingly dilatable; consequently an enormous pouch may
be developed. Inasmuch as the slenderness and fragility of the jaws and the absence of

raptorial teeth (at least in Gastrostomus) preclude the idea of the sjjecies being true fish of

prey, it is probable that they may derive their food from the water which is received into

the pouch, by a ]n-ocess of selection of the small or minute organisms therein contained.

Tlic peculiar closure of the anterior half of the upper jaws upon each other, and the

coordinate joint between the hyomandibular and quadrate elements of the suspensorium

are doubtless correlated with the mode of ingestion or selection of food. The skin consti-

tuting the pouch, it may be added, has a peculiar velvety appearance, and also reminds

one of the patagium or wing membrane of a bat. ( Gill and Ryder.)

EURYPHARYNX, Vaillant.

EuryplMrytix, Vaillant, Comptes Rendus Acad. Sc, Paris, 1232, Dec. 11, 1882, (tr. Ann. &, Mag. Nat. Hist.

(5), V, 11, p. 67; Exp. Sci. Travaillenr et Talisman, 197; Gill and R\'dkr, loc. cit., 274.

Eurypharyngids with the cranium greatly abbreviated, the dentigerous bones very
elongate, nearly one-half the lengtli of the body; feeble granulations upon the jaws, and a

pair of enlarged teeth on the lowerjaw in front. GiU-opeuing remote from angle of mouth.
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No traces of ,i lateral line. Veut premcdiaii. Ray« of vertical fins sleuder aud flexible.

Tail free, termiuatiiig' in sleuder point.

EURYl'HAUVNX PELECANOIDES, Vaillant. (Figuri' 17(i.)

Etirypharynx pctevaiioides, Vaillant, Comptes Rendus Acad. Sc, Paris, xcv, 1226, live. 11, 1882; Y.xyi. Sci.

Tr.availleur t-t Talisman, lOS, id. xvii.—Cn.L and Ryder, loc cit.

Siccopharynxpclevanoida,; (iiNTiiKi:, Cliallcnger Report, xxil, 1S87, 262.

Bothjaws pos.sess merely feeble dental grauulatious, but the lowerjaw is armed in front

with a pair of slender curved teeth (2 millimeters long). The length of the Jaws is about
one half of tliat of the body. The origin of the dorsal fin is nearer to the end of the snout
than to the vent; neither the dorsal nor the anal fin reach the end of the tail (which termi-

nates in a small, skinny lobe). Gill-opening a very .small round opening. No bluish-white

line along the back. (Giinther.)

" This animal," writes Gill, "is about 0.47 meter long and 0.02 meter high at the most
ele\ated part and is of an intense deep-black color. The body, the form of which is inasked

in front by the abnormal mouth, which will be mentioned further on, resembles that of

Mavrurus; it becomes regularly attenuated from about the anterior fourth, the point at

which the external branchial orifice is seen, and terminates in n point at the caudal extrem-

ity ; the anus is situated at the junction of the anterior third with the posterior two-thii-ds

of the body.

" What gives this fish a very peculiar physiognomy is the arrangement of the jaws and
the structure of the mouth, which are even an exaggeration ofwhat Mr. Ayres has described

in Malacosteus niger. Although the head is .short (scarcely 0.03 meter), the jaws and the

suspensorium are excessively elongated; the latter did not measure less than 0.005 meter;

and from this it results that the articular angle is carried very far back, to a distance fi'om

the end of the muzzle equal to about 3.1 times the length of the cephalic portion."

GASTROSTOMUS, Gill and Ryder.

Gaatrostomus, Gill and Ryder, Proc U. S. N.at. Mas., 1883, vi, 271-273.

Eurypharyngids with the cranium abbreviated and little or no longer than broad,

minute acute conic teeth depressed inward in a very narrow band on the jaws (no en-

larged teeth at the extremity of the mandible), aud the tail witli an eradiate membrane
under its terminal portion. Gill-opening close to angle of mouth.

GASTROSTOMUS BAIRDII, Gill and Ryder. (Figures 181,182.)

Gaatrostomus Bairdii, Gill and Ryder, Proc. U. S. Nat. Mus., 1883, vi, 271.

The cranium forms about one-thirtieth or less of the extreme length, and is as broad as

long; the jaws are excessively elongated, being nearly (in large) or more (in young) than

7 times longer than the cranium; there are about 100 rays in the dorsal fin aud about

107 in the anal; the pectorals are very small, being only about as long as the diameter of

the eye, and little more than twice as long as wide at the base, and have about nine simple

rays. The rays of the uupaired fins are quite flexible iu the small individuals, but quite

rigid aud more perfectly ossified iu the larger; they become obsolete toward the end of the

tail. The rays, which are rigid and well ossified anteriorly, become shorter, very slender,

and flexible—in fact, almost as limp as threads near the end of the tail. The vertebral

bodies become longer and more attenuated toward the end of the tail.

Met«r.Meter.

Extreme length 47

Body

:

Height at branchial region 035

Height at anus 025

Cranium

:

Length 015

Width 015

Iiitcrorbital area Oil

Height at commencement of anal lin 02
j

Orbit, diameter 003

Length of abdominal cavity 05
1
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Meter.

Jaw:
Meter.

Anal:

From snout 175

Longest ray 015

Pectoral

:

Distance from branchial aperture 002

Distance from anus 04

Distance from snout 115

Length 0035

Width (at base) 0015

Upper, length 103

Lower, U^ngtli 103

SuBpcnsoiium, length 102

Branchial aperture:

From snout 11

From (lor.sal 028

Interbranchial isthmus, width 0035

Dorsal

:

From snout 07

Longest ray 0075

The following specimens were taken by the Albatross: Cat. No. 33294, TJ. S. N. M., from

station 2047, in 40° 2' 30" N. lat., 08° 49' 40" W. Ion., at a depth of 389 fathoms; Cat. No.

33295, U. S. N. M., from station 2043, in 39° 49' N. lat., 68° 28' 30" W. Ion., at a depth of

1,407 fathoms; Cat. No. 33386, U. S. N. M., from station 2074, in 41° 43' N. lat., 65° 15' 20"

W. Ion., at a depth of 1,309 fothoms; Cat. No. 35407, U. S. N. M., from station 2179, in 39°

30' 10" N. lat., 71° 50' W. Ion., at a depth of 510 fathoms; Cat. No. 35521, U. S. N. M.,

from station 2210, in 39° 37' 45" N. lat., 71° 18' 45" W. Ion., at a depth of 991 fatlioms;

Cat. No. 35525, U. S. N. M., ti-om station 2211, in 39° 35' N. lat., 71° 18' W. Ion., at a depth

of 1,064 fathoms; Cat. No. 33545, U. S. N. M., from station 2090, in 39° 22' 20" N.lat., 70°

52' 20" W. Ion., at a depth of 1,451 fathoms; Cat. No. 35621, U. S. N. M., from station 2202,

in 39038' N. lat., 71° 39' 45" W. Ion., at a depth of 515 fathoms; and Cat. No. 35528, U. S.

N. M., from station 2206, in 39° 35' N. lat., 71o 24' 30" W. Ion., at a depth of 1,043 fathoms.

Doubtfully placed in Saeeopharyngina by Alcock.

(Apparently true Apodes.)

DYSOMMA, Alcock.

Dysomma, Alcock, Ann. & Mag. Nat. Hist., 1889 (Nov.), 4.59; Bathybial Fishes of the Bay of Bengal, 35.

Soft tissues M'ell develoiied; osseous tissues weak. Body high anteriorly and the

head much inflated. Tail tapering to a point. Vent situated immediately behind the gill-

opeuiug. Snout short, slightly overhanging the mouth, its surface with many pores. Eyes

minute, concealed beneath the skin. Nostrils large, lateral. Cleft of mouth wide. Minute

sharp teeth in a single row in each jaw; a row of larger teeth in the vomer. Tongue not

free. Four gills, communicating with the pharynx by wide slits. Osseous elements of the

gill-cover rudimentary or absent. Gill-openings separate. Heart situated between the

gills. No scales. Vertical fins fairly developed, the dorsal beginning just behind the occi-

put. Pectorals well developed. {AU-ocl;.)

A single species, Dysomma bucephalus, Alcock, represented by one specimen, 8f inches

long, taken in the Bay of Bengal, in 193 fathoms, lat. 20° 17' 30" N., Ion. 88° 51' E., by the

Investigator, and another from station 120, in 240 to 276 fathoms.

DYSOMMOPSIS, Alcock.

Dijsommopsis, Alcock, Ann. & Mag. Nat. Hist. (6th ser.), viii, 1891, 137.

A genus allied to Dysomma, having a tail of great relative length, the vent being close

to the gilloiiening. Eyes small, d('ei)ly subcutaneous. Snout studded with pores. Nos-

trils large, lateral. Mouth wide. Small sharp teeth in a single row in the lower jaw, and
in a double row in the upi)er jaw; a short row of enlarged teeth in the vomer. Four gills;

gill clefts wide; gill-openings small, situated close together near mid-abdominal line.

Heart between the gills. Skin scaleless. Vertical flns confluent, the dorsal beginning a

short distance behind the gill-opening. No pectorals. (Alcock.)

The genus is represented by D. tnm'ijyarus, Alcock, obtained by the Investigator in the

Indian Ocean, station 120, in 240 to 276 fathoms.
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Order CARENCHELYl.
Carenchelyi, Gill, MS.

Teleost fishes with tlie iiitermaxinaries and supramaxillaries developed and united by
suture, and immovably cDnnected with tlie cianium; branchial a])paratus as in Apodes;
scapular arch remote from the skull, and the body angnilliform. ((Uli, ms.)

Family DERICHTHYID^E.
Derichthyidw, Gill, American Naturalist, v, 18, 433, 1884.

Body anguilliform, slender, with a. neek-like contraction between the head and pectoral

fins, and submedian anus. Scales absent, the skin being perfectly smooth. Lateral line

commencing on the side, behind the head, near the back, but submedian behind.

Head oblong, oval. Eyes in the anterior half of the head. Nostrils lateral, in front of

the eyes; neither tubular. Mouth with the cleft little oblique, extending behind the eyes.

Jaws well developed, niaxillaries approximated to the front of the vomer and attenuated

backwards. Mandible moderately stout; the dentary with the coronoid process moderate
and not far from posterior end. Teeth conic, in cardiform bands on the jaws and vomer.

Lips moderate. Tongue moderate. Periorbital bones.

Opercular apparatus moderately developed; operculum inserted rather low on the hyo-

mandibular by a peiluncle, horizontally oblong, with emarginate upper edge and convex

lower one; suboperculum curved and applied below operculum; interoperculum long, con-

nected in front with angle of jaw and behind with front of suboperculum; ])reoperculum

moderate.

Branchial apertures lateral ; vertical slits in front of pectorals.

Branchiostegal rays in small number (about (5), rather slender and curved upwards
behind the opercnla.

Dorsal, anal, and caudal confluent in an uninterrupted fin; dorsal commencing far

behind the head; anal commencing about midway between snout and end of tail or middle

of body; caudal pointed and reduced.

Pectorals inserted nearer the breast than back, narrow and rather long, with about

10 or 11 fine rays, and bent forward.

Branchial arches slender; glossohyal moderately long; urohyal very slender and

pointed; first basibranchial very long; second and third basibrancliials moderate; epipha-

ryngeals reduced to a pair(?); hypo] )haryngeals long and closely appressed and superin-

cumbent on the rudimentary fifth arch.

DERICHTHYS, Gill.

Derichthya, Gill, American Naturalist, xviii, 1887, 433.

The generic characters are included in the family diagnosis.

DERICHTHYS SEEPENTINUS, Gill. (Figure 169.)

Derichthijs serpentinus, Gill, American Naturalist, x\'iii, 1887, 433.

Body stout, somewhat compressed, especially behind the vent; its greatest height in

the region of the vent nearly equal to the length of the head; its postanal portion eciual to

the distance from the vent to the posterior margin of the orbit.

Head small, snake-like, its resemblance to that of a serpent being enhanced by the con-

tracted neck-like appearance of the anterior portion of the boily. Its anterior portion is

depressed, and the view from above abruptly truncate, the width of the tip of the snout

being considerably greater than the interorbital space. The lower jaw is narrower and in-

cluded, the upper jaw projecting lieyond its tip a distance nearly ('(pial to the diameter of

the eye. The length of the snout is one third that of the head. The clelt of the month ex-

tends behind the eye a distance equal to or slightly greater than the diameter of the orbit.

19868—No. 2 11
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Nostrils elongate, the exterior slit occupying the middle third of the space between the an-

terior margin of the orbit and the tip of the snout. Length of the neck four-fifths that of

the head, equal to the distance from the posterior limit of the nostril to the posterior por-

tion of the head. Pectorals ins(!rted high up, almost in median line, and composed of two

or three flexible, filiform rays. Origin of the dorsal about midway between the vent and

the tij) of the snout, the fin composed of flexible, delicate rays, not sufflcieutly differentiated

from the thin membrane as to be easily counted, those rays being longest in the region above

the vent.

Vent nearly median. Anal flu beginning immediately behind the vent, and similar in

height and appearance to the dorsal fin, which it apparently joins at the tip of the tail.

No ventrals.

Lateral line inconspicuoirs, with minute pores, though its location is emphasized by

the Amphioxus like arrangement of the muscular fibers. Length of type 8 inches ; of head,

one-half inch; of region in advance of pectorals, 1 inch; greatest height, seven-sixteenths

of an inch. Color, in life, ruddy brown ; in alcohol, light yellow.

A single specimen (Cat. No. 33523, U. S. N. M.), was obtained by the Fish Commission

steamer Albafrons, from station 2094, in 39°W 30" N. lat., 71° 04' W. Ion., at a depth of

1,022 fathoms.

Order HETEROMI.
NotaoanOn, Bleeker, Tentameu, 1859, xxin (in part).

Heteromi, Gill, American Naturalist, Nov., 1889, 1016.

Teleosts with the scapular arch formed by the proscapula and post temporal (or postero-

temporal), the latter detached from the sides of the cranium and impinging on the supraoc-

cipital; the hypercoracoid and hypocoracoid coalesced into a single lamellar imperforate

plate; the actinosts normal; the cranium with the condyle confined to the basioccipital

(ill-defined); the exoccipitals coalesced with the epiotics and opisthotics; the vomer

obsolete; the opercular apparatus complete, but the i)reoi)erculum slightly connected with or

discrete from the suspensorium ; the suborbitals suppressed; the jaw bones complete and
little aberrant; the palatines, entopterygolds, and ectopterygoids well developed; the

anterior vertebrae separate, and the ventrals abdominal. {Gill.)

All the heteromous teleosts have a subfusiform, moderately compressed body with head
short and snout protruiling, sometimes produced, proboscis-like (as in Polyacanthonotus).

Family NOTACANTHID^E.
INofacantiiii, Eafinesque, Indice d' Ittiologia Siciliana, 1810, 34.

N'otacanthini, Boxaparte, Cat. Metodico, 1876, 72.

Notacanlhoidei, Bleeker, Tentamen, 1859, xxni.
Notacantki, GOnther, Cat. Fish. Brit. Mus., in, 1861, 544.

Notacanthida, GiiJL, Arr. Fam.Fish, 1872, 21; Johnson's Cyclopedia, in, 1883; Century Dictionary, 4022.—
Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 370.

Mouth moderate, transverse, inferior. Lower jaw normal, with rami immovably con-

nected at symphysis. Scales small on body and head; lateral line present. Teeth slender,

closely set, in single series in each jaw. Gill openings wide, the membranes separate and
free from the isthmus.

Dorsal fin median, with short and free dorsal spines, and with only one ray (if any)

behind. Anal fin long, rather high, extending from the middle of the body to the caudal,

with which it unites, and with numerous spinous rays. Ventrals abdominal, often con-

fluent,with 1-5 spines and 4-8 soft rays. Pectorals short and high up. Pseudobranchiai none.

The elaborate anatomical description of Xotavantlim sexspinia, given by Giiuther (Chal-

lenger Report, XXII, 243-8) with numerous excellent figures, applies in its general features

to all the members of this family. In the discussion of the genera and species below, little

attention has been given to the degree of connection of the ventral fins. In every in-
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stance they are connate or confluent, but the degree of cimuection depends not so mucli

upon their proximity to each other as upon the extent of the connecting membrane in the

sev'eral forms, and we question whether the character can be so defined as to serve even for

specific distinctions. All the species examined bj- us have the peculiar modifications of the

posterior extremities of the maxillary, and the sharp spine more or less hidden by the fleshy

fold of the lips at the angle of the mouth on either side.

KEY TO THE GENERA OF NOTACANTHID^ AND LIPOGENYID^.

I. Jaws normal. Dorsal spines separated. Teeth in both jaws NoTACANTHiBa;

A. Dorsal spines 6-12. Teeth in upper jaw compressed and obliquely triangular. Ventrals connate or

confluent Xotacanthinw

1. Origin of spinous dorsal far in advance of vent. Mouth lateral with lip coutiuoue.. Ventral fins

connate or confluent Notacanthus
2. Origin of spinous dorsal in vertical from rent. Mouth suhinferior, cresceutic, with lip absent

in middle. Jaws each with 22 teeth. Ventral fins united Gigliolia

B. Dorsal spines 27-38. Teeth in jaws erect, fine. Ventrals separated I'oh/acunihonotinw

1. Snout proboscis-like. Dorsal and anal spines long, flexible, the latter not exceeding 30 in num-
ber. Lateral line strongly arched Polyac.vnthonotus

2. Snout not very elongate. Dorsal and anal spines low and strong, the latter 50 or more in num-
ber. Lateral line straight Macdonaldia

II. Jaws modified to form a suctorial mouth with separated rami. Dorsal spines close together, united by

membrane to form a high triangular fin. No teeth Lipogenyibj;

A. Dorsal spines o, with .5 soft rays.

1. Lateral line obsolete behind Lipogenys

NOTACANTHUS, Bloch.

Notacanihus, Bloch, Abhandl. Biihm. Gesellsch, 1787.—LAc:6pi:nE, Hist. Nat. Poiss., 1804.—Goode, Proc, U.

S. N. M..1880, 535.

Acanthonotua, Bloch, Ichthyologia, xil, 1797, 113, pi. ccccxxxi. (No description separate from that of

species J. iiaaus.)—Schneider, Bloch's Syst. Ichth., 1801, 390, pi. XLVil.

Campylodoii, Fabricius (fide GCntheh).

Head and body much compressed, the body elongate, snout obtuse, rounded at its tip,

not proboscis-like. The cleft of the month inferior. Dorsal fin almost rudimentary, con-

sisting of 12-15 very short, flexible spines, remote from each other and not connected by

a membrane. Anal fin very long, its origin close behind the vent, which is situated nearly

midway of the length of the body; its anterior portion is composed of separate, flexible

spines, without membrane, resembling tho.se of the dorsal; these gradually lengthen,

grading into the articulated branched rays. No candal. Ventrals broad, with broad,

peduncle like bases, closely contiguous, separated only by a slight groove at the base, situ-

ated near the vent. Teeth acicular, in single row upon maxillaries, in a double row npon

mandibulars, villiform and in double row upon the palatines. Scales very numerous, of

moderate size, round, thin, flexible. Branchiostegals about 8. Gills, 4.

I^^otacanihus sexspink, Richardson, as figured by Giiuther in thcChancnger Eeport,has

8 dorsal spines (the last with supplementary ray), in.stead of the indicated by its specific

name; and this is the case also with the New Zealand specimen in the National Museum,

presented by Dr. Giinther, and one from Cook Strait, New Zealand, in the Mu.seum at Flor-

ence, which is 440 millimeters in length, and has a radial formula: D.8; A. 13/120; P. 12;

V. 1/8; C. 5. These specimens do not show the inflation of the checks, figured in Dr.

Glinther's plate.

The results of Dr. Giinther's dissections seem to indicate that this species at least of

Notacantlius does not live at a very great depth.

KEY TO THE SPECIES OF NOTACANTHUS AND GIGLIOLIA.

I. Origin of dorsal considerably in advance of that of anal. Lip normal, continuous Notacaxthus

A. Body much higher over ventr.als than over pectorals, and compar.itively short.

1. Lateral line following profile of back in frtmt of dorsal spines, tlien sinking to median line of

body. D. x-xi.

a. First dorsal spine behind vertical from axil of ventral. A. xiii-xv. (xvii ?) A. nams

b. First dorsal spine in front of vertical from insertion of ventral. A. xvii A. anaUs

B. Body little higher over ventrals than over pectorals, and comparatively elongate.



164 DEEP-SEA FISHES OF THE ATLANTIC BASIN.

1. Lateral line inconspicuous, nearer to ilorKal tbau to ventral outline throughout, not arched ante-

riorly. D. vi-vill.

a. Last dorsal spines over anterior part of soft anal. A. xii X. Bonapartii

h. Porsal and .soft anal not passing same vortical. A. xiii-xiv N. sexsjnnis

2. Literal line slii;htly arched above pectoral, sinking to median line of body in advance of first

dorsal spines. D. x.

a. Last dorsal spine over liftli from last anal spino. Fins low. A. xix y. jiliasnanorus

II. Origin of dorsal oppo.sito that of anal. Lip absent in middle portion Gigliolia

A. liody much higher over voul.rals than over pectorals and comparatively short.

1. Lateral line arched over vontrals and pectorals. 1). viil.
^

a. Snout thick, swollen. A. xv-xvui G. Moaeleyi

NOTACANTHUS NASUS, Bloch. (Figure 183).

Acanthonotus nasus, Bloch, Ausl. Fische, xii, 114.

—

Schneidek, Bloch's Systema Ichthyologiaj, 1801, 390.

Notacanthita nasun, Bloch, Fische, vii, 113, pi. 431.—Cuvier and Valenciennes, Hist. Nat. Poiss., vui, 467,

pi. ccxLi.—LOtken, Vid. Med., 1878, 145.—Gunther, Cat. Fish. Brit. Mus., in, 544; Challenger Report,

XXII, 248.—GlGLioi.i, Eleuco, 94.

—

Vaillant, Exp. Sci. Travailleux et Talisman, 317.

Campylodon Fahrkii, Keinhaudt, Vidensk. Selsk. Afhandl., 1838, 120.

Notacanthus Chemnitzii, (Bloch, Abh. Bohm. Gesellsch. 1787).—Jordax and Gilbert, Bull, xvi, U. S. Nat.

Mus., 370.

A Notacanthus with elongate body, whose greatest height lies between the pectoral and

ventral fins and is coutaiiied abont ij times in the distance from the vent to the tip of the

snout. Head, short, compressed, its length not quite 3i times in distance from vent to snout.

Mouth large, extending backward to a point nearly under the eye, the maxillary nearly

to the vertical Ii'om the anterior margin of pupil. The mouth does not lie entirely on the

under portion of the head, but is sublateral. There are 35 teeth in the intermaxillaries on

each side. The distance between the upper profile of the head and the eye is about equal

to the diameter of the eye, and the diameter is slightly greater than one-third the length of

the snout (certainly not more than one-half the length of the snout), and about one-eighth

the length of the head. (In this connection, it is taken for granted that the hole in the skin

of the head represents the size of the eye; if, however, we assume that the entire portion

free of scales is the eye, the diameter is greater and equal to one-sixth the length of the head.

It is, at any rate, considerably less than the width of the iiiterorbital space.) The gill cover

appears to be divided to below the symphysis of the operculum (with hyomandibular), and

is free from the isthmus (the entire under portion of the head is cut open in the middle).

Scales are lacking only about the mouth and eyes; about 40 longitudinal rows of

small scales (2 millimeters broad, 4 millimeters long) between the ventral outline and the

lateral line ; smooth, and imbricated.

Of the 11 dorsal spines, the first (overlooked by Bloch and Valenciennes) is very small

and only visible as a point; placed close to this (1 millimeter) is the second, which is also

very short and feeble. The third, though also short, is thicker. The vent lies behind
the fifth spine. Of the 15 anal spines, which have their origin immediately behind the

vent, the first (overlooked by Bloch and Valeuciennes) is very small; it does not extend
beyond the profile; the second and third but slightly. The spines which are longest and
placed farthest back still bear traces of a connecting membrane and are probably only
worn-oft' rays. The pectorals are inserted somewhat farther back from the gill covers than
shown by Bloch; the end is surely broken off, but yet it can hardly be doubted that this

fin is too long in Bloch's figure; its base is less than one-sixth the length of the head.

The ventral fins, connected behind the median line by a membrane, terminate considerably
in advance of tlie vent (they are apparently worn olf a little behind).

Radial formula: D. xi; A. 15 -f 118 O.?; P. 19; V, 3 + 7 (1), 8 (r).—Branchiostegals, viil,

(r)-ix (1).

Total length (restored) 85 centimeters. Length of head about 10.7 centimeters.

Height of body about 8 centimeters. Length of tail about 47.5 centimeters.

The full diagaosis given above was furnished by our friend Dr. Franz Hilgendorf, Gus-

tos of the zoological collections in the Royal Museum of Natural History, Berlin, who
also gave the following notes on the present condition of the types:

The original Bloch specimen (Cat. Gen., No. 1409) is still in existence (our Museum pos-
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sesses in addition to this ouly a single specimen of N'otaennthus—Jf^otac. ^exspinis), but it is

in a very unsatisfactory condition. It was, perliaps, injured in transportation from Paris.

The jar has not beenoi)ened for more than thirty years. V^ery likely ISloch received it in a
poor state of preservation—a larj>(^ cavity in the belly, between the pectorals and vcntrals, a
dilapidated left cheek, injured eyeballs, intestines wanting, etc. In addition to this, thei-e

are other defects of a later date, such as the loss of the caudal, the tip of the snout, the
maceration of the frontal bones. The gill arch is almost entirely gone: the intestines alto-

gether. The frontal bone is crushed and the lirst vertebra is disconnected. There is a long
gap in the dorsal tin.

The actual length is now 82 centimeters; in addition to this should be added, at the
most, 1 centimeter for the snout and g centimeter for the caudal tin. This makes its former
length about 85 centimeters. (IJloch says 2i feet; this would be, according to the Rhenish
[i. e. Prussian] measure, ouly ISh centiineters. Perhaps Bloch used a longer foot, or he gave
only an approximate measurement.) As we have no other specimen which we might have
confounded with that of Bloch, and ours still bears the label (apparently in Troschel's hand-
writing) "iS'o^flw/if/n/.v /(«s«s, Icelaiul, Bloch," I have no doubt that Xo. 1409 is the type
specimeu. Kor can tliere have been another in Paris.

How much of the eud of the caudal is missing is difficult to say. The point of the frac-

ture is hard and the tin bones are soft. If Valencicunes's account is accurate, the caudal Jin

only is missing, and one or two rays of this are still attached. If Bloch's description is cor-

rect, there were 149—(13-f8 or 1(» 1)^120-128 rays in the anal: consequently, a caudal end,

with at least 10 rays, in addition to the caudal tin, was lost, and the fish would have been
somewhat longer than 85 centimeters. I presume there was an oversight on Bloch's part.

The material now classed by authors under the uame of N. nasus is the following:

(1) A specimen described by Fabricius iu 1798 under the generic name of Gnmpylodon,

obtained in 1794 from Greenland; (2) Bloch's type in the Berhn Museum, believed by him

to come from the West Indies, described under the names N. Chcmnitzii (?), N. nasm, and

Acantlwmtus nasus; (.3) A specimen, obtained off Iceland by La Recherche and brought by

Gaimard to the Paris Museum, figured in the Eegne Animal, and said to have been figured

also in the Voyage in Scaiulinavia. This, as has already been stated, is possibly a typical

F. nasus; (4) A specimen, 3 feet long, obtained in South Greenland, and brought iu 1877 to the

Copenhagen Museum. This alsois possibly nota characteristic representative of the species.

Both Oanestrini and Giglioli enumerate ^^o/rtca«*/»(s m«6«s among Mediterranean fishes,

but entirely without authority.

NOTACANTHUS ANALIS, Gill. (Figures 184 ; 191 A-B.)

i^otacanthus nnalis, Gill, Proc. U. S. N;it. Mus., vr, 1883, 255.—GCnther; Challenfier Report, XXII, 248,

note.—Vaillant, Exp. Sci. Travailli'ur ft Talisman, 318, e( 8«/.—Jokdan and Gilbert, Cat. Fish. N.

Amer., 1885, 58.

A Notacanthus, with its body nuich higher over veutrals than over pectorals, and com-

paratively short, its height equal to one-third of the distance from the vent to the tip of

the snout, and nearly equal to the length of the head, the lateral line arcuate in front of

the dorsal spines, following profile of the back and then sinking to the median line of the

body. First dorsal spine in front of vertical from insertion of ventral.

The snout is compressed, pointed, nnich produced beyond the moderate month. The cleft

extends nearly to the vertical through the middle of eye. The length of the snout is U
tunes the diameter of the eye. The width of the interorbital area is slightly less than the

diameter of the eye. The projection of the snout beyond the mouth is equal to the diameter

of the eye or nearly so. The snout is compressed, not swollen. Month narrow, transverse,

its width about one-fourth the length of the head. The eye is placed some distance below

the upper profile and in the line of the lateral line continued to the nostrils, (iill opening

wide; the membranes confiuent and .sliglitly in advance of the vertical from the upper end

of the gill opening; not attached to the isthmus. Scales very minute, imbritatcd. adherent.

All the dorsal spines are short, the anterior very short; the second and first nearly o\er

the origin of the ventrals, the fifth above the vent and the sixth slightly behind the ori-

gin of the anal. The longest about one-half as long as the eye. The last (eleventh), which is

followed by a single ray attached to it by membrane, is over the fifteeutii spine of the anal.

The dorsal spiues are distant from each other, and behind each is a narrow angular mem-

brane. The anal begins immediately behind the vent, and in its middle portion is consid-
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eriibly elevated; the length of its lougest rays is about equal to that of the snout, from

which point it slopes rapidly to the tip of the tail. The pectoral, placed high up in the

middle axis of the body, is inserted at some distance behind the gill openings, and is broad

and nciarly oval in shape. Ventrals continent, some distance in advance of the veut, stout,

broad, ovate in form, not extending to the vent, but separated from it by a distance equal

to half their own length. Color, uniform light brown.

Eadial formula: D. xi; A. xviii.

This descrii)tion is prepared from the types of Gill, (Cat. No. 37856, U, S. N. M.,) from

Albatross station 2677, N. lat., 32° 39', W. Ion. 76° 50' 30", in 478 fathoms. The types, two

in number, measure Hi and 12.J inches, respectively. Another specimen. Cat. No. 44246, U.

S. N. M., was obtained "by the Albatross from station 2676, in 32° 39' N. lat., 70° 01' W. Ion.,

at a depth of 407 fathoms.

NOTACANTHUS BONAPARTII, Kisso. (Figuro 185.)

Noiacanthus Bnnapm-ie, Risso, Wiegm. Aichiv f. Naturgescli., 1840, 376, pi. x.

Notacanihus l>onap(tiiii, De Filippi & Vkrany, Mem. Ace. Sci. Torino, xviii, 1857, 180.

—

Canestrini, Pesci

d'ltalia, 118.—.MdReau, Hist. Nat. Poiss. France, 1881, 161.—Giglioli, Elenco, S'S.

Noiacanthus mcditeri-aneiis, Dk Fir.U'Pi and Verany, Menior. Accad. Sci. Torin., '2ud series, xviii, 1859. 190 (nota

s>q>ra); Alcuni Pesci del Mcditerraiico, 1857, 3.

—

Guntiieu, Cat. Fish. Brit. Mus., iii, 545.

—

Canestrini,

Pesci d'ltalia, 1872, 118.—Moreau, Hist. Nat. Poiss. France, 1881, in, 158 (woodcut).

—

Vaili.ant, Exp.

Sci. Trav. et Tal., 317, 325; pi. xxvii.

A Wotacanthus, with body slender, comparatively elongate, little higher over ventrals

than over iiectoralsj with its lateral line inconspicuous, nearer to the dorsal than to the

Facsimile of figure of NotacanthuB lionnparti in Ttisso's MS.—From tracing by Professor frigli<ili

ventral outline, not arched anteriorly. Snout produced and (•omi)ressc(l. Palatine teeth

in a single series. Ventrals joined by a membrane of considerable width between the

internal rays. The height of the body is about one-thirteenth of its length ; its thickness

about one-twentieth. The tail does not appear to be in the least truncated, though .so

described by certain authors, one of whom in his figure shows a tail carried to an acute

point, making the length of the body considerably greater in proportion to its height than
is indicated in his own description. Color, yellowish, with silvery reflections; the limb of

tlie operculum, tlie margin of the orbit, and the month darker.

Radial formula: D. vi-vii; A. xii-lOO+j Y. ii,iii-6 (iv-8 according to De Filippi and
Verany).

This form was carefully figured and described by Risso in 1840. Fie had a single speci-

men, 148 millimeters long, which he recognized as an inhabitant of abyssal depths (Scjour

abymes marines vaseux). By some error, his description and figure, otherwise perfectly con-

sistent, disagreed in respect to the number of spines in the dorsal fin, the figure showing

seven, the description nine. Misled by this.De Filippi and Verany redcscribed the same fi.sh

in 1859, and to justify their course proposed the theory that Risso's description and figure
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were based on different specimeus, a theory accepted without criticism by later writers, but
which we can not believe a true one.

Kisso was a careful and experienced worker, and it would be unjust to the memory of

one of the best Italian ichthyologists to admit that he could be guilty of such au error.

Then, too, he states positively that he had only a single specimen. It is much more prob-

able that the German typesetter, in the otlice of Wiegmann's Archiv, mistook a "7" for a
"9" in Eisso's manuscript.

Eisso's figure is a good one of a young If. mediterranevs, and his description agrees

with it perfectly with the exception of this one figure in the text.

The specimen described and figured by Giinther under the name ^. mediterraneun is

not a Mediterranean form, but one fi'om the southern Pacific, and has been referred by us

to a new genus and species. Moreau is in error in referring the figures of Rloch and of

Cuvier and Valenciennes to this species (see discussion under Notdcanllninnasux).

JV. Bonapartii was described under the name N. nwditerraneus, by DeFilippi and Verany
in 18.57 from a specimen obtained at Nice, and preserved inthe Zoological Museum at Turin.

Two others from the same locality, referred by Moreau to this species, are in the Museum
in Paris. The TravaUleur and Talisman obtained four additional individuals: one from

the coast of Soudan, at a depth of 1,2.'52 meters, and another from the same region at 032

meters; two from the Banc D'Arguiu at 1,495 meters. These last have been made the sub-

ject of an elaborate description by Vaillant, who also publishes a good figure.

This species is distinguished from X. se.rsjyinis (Fig. 192 A, B), described by Eichard-

son from Australian .seas (Voyage Erebus and Terror, Fishes, 54, pi. xxxii. Figs. 4—11), and
subsequently described by Gunther, who also gives an excellent figure (Challeiiger Eeport

XXII, 243, id. LXi, Fig. a), by various characters, most striking of which is the difference

in the relationships of the position of the dorsal spines and the soft anal fin. In JV. sejp-

«j>(H(.v the dorsal and soft anal do not pass the same vertical, whereas in N. mediterratieus

the last three dorsal spines are placed over the anterior part of the soft anal.

The type of If. medUerraneus from Mce was examined by Giglioli at the Turin Museum
in 1882. Its total length is 203 millimeters, and its radial formula D. G/1; A. 12/132?; V.

3-4/8; C. 5?.

Prof. Giglioli informs us that in his "Central Collection of Italian Vertebrata" at

Florence he has four specimens of N. Bonapartii, as follows:

a. Nice, August II, 1X82. Total leugth 153 millimetcTS. D. 8/1; A. 6-7/120; V. S '6-7; p. 9-10; V. 3-4?. A
large, curved spine in upper coruer of uioutli on either side.

*. Nice, March 7,1891. Total length 205 millimeters. D. 7/1; A. 14-120; V. 3 7; P. 12; C. 4f. Buccal

spines hidden in skin.

c. Nice, June 15, 1892. Tot.al length 203 millimeters. D. 7/1; A. 8V110: V. 3/5-7; P. 10-12. Buccal spines

large and ](rounuent.

d. Syracuse, 1855-60?. D. 7/1; A. 11 25; P. 9-10; V. 3/5.

Another specimen, collected by Bellotti at Messina, December 12, 1882, and now in the

Museo Civico at Milan, was examined by Giglioli, who states that it was 104 millimeters

long, and had D. 7/1; A. 7/?; V. 3/6; P. 10-12; C. 5?.

NOTACANTHUS PHASGANORUS, GoonE. (Figure 186.)

Xotacanthus phasganorus, Goode, Proc. U. S. Nat. Mus., iii., sig. 31, .535, Apr. 18, 1881.—GiJNTHER, Chal-

lenger Report, xxii, 249.—.Jokdan and Gii.bicrt, Bull, xvi, U. S. Nat. Mus., 900.—Vaillant, Exp.Sci.

Travailleur et Talisman, 318, et seq.

A Wotacanthns, with its body a little higher over the ventrals than over pectorals, and

comparatively elongated; with its lateral line slightly arched above the pectorals, sinking

to median line of body in advance of first dorsal spines, and its last dorsal spine over the

fifth from the last anal spine.

Its body is much compressed, it greatest width slightly more than one-third height of

the body at vent. Scales round, thin, flexible, very small upon the head (not wider than

the diameter of one of the (h)rsal spines) but upon the anterior half of the body about three

times as large, decreasing in size upon posterior half, until upon tail they are smaller than
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upon head. Number of scales in lateral line not far from 400 (in tlie partially digested

specimen before me it is imixjssible to make an exact enumeration). Number between

lateral line and dorsal fin about 20, between lateral line and anal fin about 36. Head

covered in every jtart, even tlie lips, with small scales, of which there are about 40 between

eye and end of opercular flap. Scales deeply imbedded (in life probably bidden beneath

a slimy ei)idermis).

Len{rthof tlie head about 7;^ times in that of body. The bones are flexible, and their out-

lines are invisibU; without dissection, the whole being covered with a leathery skin. Width

of in terorbital space appears to be (in the mutilated head) somewhat greater than length of

snout, and about one-fourth length of the head. Diameter of orbit appears to be about

one-half width of interorbital space. Length of postorbital portion of head nearly 3 times

that of snout. Length of mandibular bone slightly exceeds twice diameter of eye; that

of upper jaw considerably greater. Teeth in upper jaw blunt, accicular, set side by side

like the teeth of a c<imb, about 32 on each side. In lower jaw shorter, slenderer, and in

double rows. Villiform teeth upon jjalatines.

Dorsal fin begins at a distance ftom snout not far from 2^ times length of the head,

and nearly over the one hundred and tenth scale of lateral line; it consists of 10 low, widely

separated sinnes, unconnected by any membrane. Distance between first and tenth spine

nearly double length of head.

Spines from fourth to ninth about equidistant, while other interspaces are shorter.

Distance from snout to anal fin equal to about four times length of head. Anterior

spinous portion of anal resembles dorsal and is devoid of connecting membrane. (The

membrane is also absent from the posterior half of the fin, but may possibly have been

destroyed. Anal rays extend to tip of tail and number about 130, the number of spines

being 19. Anal begins immediately behind vent, and its length of base is slightly less than

half that of body (less by a length about equal to the distance from the angle of the mouth

to the gill-opening).

Pectoral fin placed at a distance behind the gill- opening about ecjual to width of its

own base. (Its length is at least double this distance—how much more can not be deter-

mined, but the fin is evidently short and rounded in contour, the upper rays longest). Its

base is stout, jjcduucular, and thickly covered with scales.

Distance of the ventrals from snout equal to that of the dorsal, though its insertion is

slightly in advance of that of dorsal. Ventrals closely adjacent, separated by narrow

groove, broad, with peduncle-like bases, thickly covered with scales and provided witt

two spines and eight or nine rays (as nearly as the specimen will permit determination).

Radial formula: D. x; A. xix (130); C. 0; T. (17); V. II, 8-9.

Color, yellowish brown.

MEASUREMENTS.

Millimeter-s.

Extreme length 968

Body

:

Height at vent 110

Greatest width (40)

Head:
Greatest length 132

Width of interorbital area (34)

Lengtli of snout 30

Length of jiostorbital portion (measured

diagonally) 87

Length of ui)])cr jaw 40

Length of nlandil)l<^ 36

Diameter of orbit 17

Dorsal

:

Distance from snout 350

Length of base 215

Length of first spine 2

Length of last spine 7

KUlimetera.

Distance between iirst and second spines.. 7

Distance between second and third spines. . 19

Distance between third and fourth spines . . 22

Distance between fourth and fifth, fifth and

sixth, sixth and seventh, seventh and

eighth, and eighth and ninth spines 25

Distance between ninth and tenth spines.. 21

Anal:

Distance from snout 437

Length of base 525

Length of first spine 2

Pectoral

:

Distance from snout 150

Length (40)

Ventr.al

:

Distance from snout 350

Length 20+
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The U. S. Fish Comniission received the type from tlie schooner Gatherer, of niouces-
ter, Capt. Briggs Gilpatrick, which had been taken from the stomach of u GrouudsLark,
{Somniosus brevipinnis), on the Grand Bank of Newfoundland.

GIGLIOLIA, Goode and Bean, n. g.

A genus of NotacantUdw, distinguished from Xotacanthiis by the less advanced position
of the dorsal, the first dorsal spine being |)laced in the vertical over the vent and close to
the vertical from the first anal spine. Dorsal spines 6-0; anal spines 15-18, these being
longer and more slender than in Motacanthus, enveloped nearly to their tips in a membrane
and grading imperceptibly in length and size into those of the anal, which is co'-paratively
high. The greatest height of the body is in the region of the ventral fins, an(_ the lateral

line, which is conspicuous, is arched over the pectorals and ventrals, but follows closely the
dorsal outline until it passes beyond the dorsal spines, after which it is directed in a straight
line to the tip of the pointed tail. Head comparatively broad, mouth inferior, almost suc-
torial, with lip absent in the middle portion of mouth in front; teeth in each intermaxillary
20-22; snout thick, swollen, much produced, nostrils large, conspicuous, covered by a mem-
branous flap. Pectoral short, broad, rounded. Ventrals placed low down and completely
united, extending to the vent.

In general appearance and proportions this form resembles the high-backed division of
the genus NotaeaMhus, to which belong X. nasiis aud N. Ghemnitzll. Its mouth, however,
is placed more on the under surface of the head than even in N. scxspini.s:

This genus is named in honor of Commendatore Enrico Ilillyer Giglioli, professor in the
University of Florence, and founder of the Central Museum of ItaliauVertebrates, who has
been a leader in all the efforts of the Italian Government in deep-sea research, aud whose
thorough works upon the geographical distribution of Italian vertebrates, both terrestrial

and aquatic, are of an importance which can not be overvalued.

The only species assigned to this genus is that obtained by the Vlutllciu/er otfthe south-

west coast of South America, and referred by Giinther to Notaeanthm BonapartiL This
form, represented by a single individual llj inches long, from a depth of 400 fathoms at

station 310, we propose to designate by the specific name MoscJeyi, m memory of the late

lamented Henry Nottidge Moseley, F. R. s., who was naturalist of the Challenger, and Liuacre

professor in the University of Oxford.

GIGLIOLIA MoSKLEYI, Goodf. and Kkax, n. s. (Figures 187, li13.)

Notacanthiis Bonnpartii, GCxther, Challenger Report, xxii, 249, pi. lxi, Fig. c.

The following excellent description is that written by Dr. Guuther:

Body moderately elongate, its greatest depth opposite the ventral fin and contained

2§ times in distance of the vent fi'om the end of the snont; the length of the compressed

oblong head is contained 2J times in the same length. The snout is thick, swollen, much
pi'oduced beyond the narrow transverse mouth, which is opposite to the front margin of

the orbit, and quite at the lower side of the head. Twenty teeth on each side of the upper

jaw. The eye is close to the upper profile, two-thirds of the length of the snout, one-fifth of

that of the head, and less than the width of the interorbital space. Gill-openings of mod-

erate width, the gill-membranes being confluent in the vertical from the upper end of the

gill-opening, and not attached to the isthmus.

The whole body aud head are covered with minute, smooth, imbricate, and adherent

scales.

All the dorsal spines are short, the anterior very short, the second opposite to the vent.

The anal spines commence immediately behind the vent, and increase in length posteriorly,

passing into the flexible rays, which are of varying aud indefinite number. The i)C('toral is

inserted at the usual distance from the gill-opening, and has a base of moderate width.

Ventrals united and extending to the vent.

Eadial formula: D. Vlii-ix; A. xv-xviii, 150+ ; C. 3; P. 9: V. I, 7; Cicc. pyl. 5.
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POLYACANTHONOTUS, Bleeker.

Polyacanthoitotiis, Bi.eekeu, 1875.—GCnther, ChiiUenger Report, xxii, 1887, 243 (as subgenus).

Zaiiotaiaiithiis, Gill, Joliiisous' Cyclopietlia, 1876, ill, 883.

ParailoxicUthijs, GiGLioLl, Nature, xxv, 535, 1882.

'XcratkMhijs, GiGi.iOLl, loc. cit.

Notacautliiils, with very slender, elongate body, and inferior mouth, and the snout pro-

longed into a probo.scis-like tip, resembling that of Mastacembelus; its length at least one-

tliird that of the head. Dorsal fin represented by numerous slender, curved, flexible, dis-

joined spines, the first of which is i^laced some distance behind the vertical from the origin

of the pectoral. Anal composed of a smaller number of longer, slender, flexible spines,

passing at a point some distance behind the last of the dorsal spines into a low, short, anal

fin. Pectorals moderate, slender, placed <ibove the median line of the body, and close to the

lateral line. Ventrals slender, entirely separate, not reaching to the vent. Scales incon-

spicuous or probably absent. Lateral line conspicuous, descending from the angle of the

operculum in a strong, broad curve to below the middle region of the body at a point not

far from the vent. Teeth very fine, in rows upon each jaw; stronger teeth upon the palate,

arranged in the form of a hor.seshoe. The ventral witli oua spine.

Type, Notacanthus BinsoaHun, De Filippi and Verany.

POLYACANTHONOTUS RISSOANUS, (De Filippi auil Verany), Gunther. (Figures 188; 194 A, B.)

Nofacanlhim lacerta, Risso, Unpublished Manuscript.

Notacanthus Ilissoanus, Dk Filippi and Yeranv, Mem. Acoad. Sci. Torino, xvill, 1859, 187-99; Nota sopra

.alcuni Pesci del Mcditerraneo, 1857,3.

—

Gl'NTHER, Cat. Fish. Brit. Mus., iii, 545.

—

Canestiuni, Pesci

d'ltalia, 118.

—

Giglioli, Elenco, 34; Nature, xxv, 535.

—

Moreau, Hist. Nat. Poiss. France, 162.

—

Vail-

LANT, Exp. Sci. Travailleur et Talisman, 335, pi. xxvii, fig. 1.

Notacanthus ( Poli/acanthonotiis) rlasoanus, Gunther, Challenger Report, xxii, 250 (description and figure re-

late to another species).

Paradoxichlhys Garihnhlianus, GiGLiOLi, Nature, xxv, 535.

A Notacanthoid fish, slender and elongate in form, its greatest height, above the anus

and near tlie middle of the body, one fifteenth of the length of the body; its height at the

shoulders about one-twentieth. The length of the head is about one-eighth of that of the

^_jj_f /< ^ yf/f 'f ^
,.f_

Xotacanthns lacerta^ Risso.

FACSIMILE OF RISSO'S DRAWING, MADE BY PROFESSOR OIGLIOLI.

body. Snout very elongate, one-third of the length of the head; as long as the height of

the body at the shoulders, and three times the diameter of the eye. In form re.sembling

that i)i Mantneembclm. "The condition of the type,"' remarks Vaillant, "does not allow us

to estimate the size of the mouth, but its commissure does not reacli the anterior edge of the

orbit. Its form is analogous to that in other species of the genus, that is to say, its inferior

teetli are exceedingly fine and closely set, in the jaws, while there are stronger teeth upon
the palate, where they are arranged in the form of a horseshoe."

Eye moderate in size, its diameter one-eighth the length of the head; interorbital space

very narrow, not one half the diameter of the eye. Branchial opening large. Operculum
truncated jio-steriorly.

Vent in front of the middle of the body.
No traces of scales. The lateral line, however, is conspicuous, and it descends from the

upper angle of the operculum to the middle oftlie body, or a little below it, in tlie vicinity

of the region of the vent. The first dorsal spine is placed two-thirds times its own length

back of the vertical from the axil of the i)ectoral, and its length is less than the diameter of

tlie eye. The highest tlorsal spiues, those in the posterior third of the fin, are twice as long

as the diameter of the eye. The spines are all slightly curved backward, and there is a soft,



DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 171

supplementary ray beliiud the last. The anal spines are longer than the dorsal spines, the
longest two and one-half times the diameter of the eye. The first, which is somcwliat longer
than the fli-st dorsal spine, situated beliind the vent and under the eighteenth dorsal spine

In the specimen figured and described by Vaillant there is a semblance of a minute,

separate caudal tin, but it is by no means certain that this exists. The pectoral is placed

a considerable distance fi-om the operculum, nearly equal to the length of the snout, and
its lower axil is iu the median line of the body, or nearly so. Its length is about equal

to that of the snout. Tlie ventrals, situated at a distance from the snout equal to about

one-third of the length of the body, do not reach the anus, and are the same size as the

pectorals. In Vaillant's specimen tliey appear to be separate, and he was able to observe

but a single spine. The color, in fresh condition, was milky white; the head and iris black.

Radial formula, D. 29-37 ; A. 34-41.

This species was known to Eisso, who had in his collection the specimen winch after-

wards served De Filippi as a type and which is now in the Turin Musemn. A sketch by
Eisso, of this fish, is here reproduced. The Turin specimen was examined by Prof. Giglioli

in 18S2: it is IfiO millimeters long and has tlie following radial formula: D. 29/1 ; A. 35.

Prof. Giglioli has three specimens iu his collection at Florence. We are indebted to

him for the following details concerning them

:

(I. Nice, August 5, 1881 (type of Paradaxichthys Oarihaldianiis): Total length, 199 millimeters. D. 32/0; A.

38/100; P.9-10; V.1-10; C.4?. This spei'imen has a long, straight siiiiie, pointed backwards, above the

maxillary boue on either side.

b. Nice, March 1, 1891 : Total length, 186 millimeters. D. 30/1; A. 41/150; P. 10; V. 1/10C.4?. Found dead

and partly decomposed. The peculiar maxillary spine is small in this and in the following specimen.

c. Nice, January 27, 1892 : Total length, IGO millimeters. D. 30/0; A. 34/?. Found partially digested in the

stomach of Galeus canis.

In addition to these specimens, one other was taken by the French expedition off the

coast of Morocco, station 40, at a depth of 2,212 meters. Its radial formula was D. 37/1;

A. 27/ '].

MACDONALDIA, Goode and Bean, n. g.

Notacanthids, with elongate body and inferior mouth. Body and head covered with

minute, imbricated scales. Dorsal fin represented by numerous short, straight, robust and

disjoined si)ines, 27 to 34 in number, the first in advance of the insertion of the pectoral.

Anal as in N'otacanthus, but lower, and with a longer portion of low, short, slightly curved,

disjoined spines, from 35 to 55 in number, which under the final dorsal spines pass into tlexi-

ble rays. Lateral line straight, conspicuous. Pectorals moderate, placed far back, below

the middle line of the body, and remote from the lateral line. Teeth iu jaws erect, small

;

and also in series on the vomer and palate. A line of pores on the inner edge of the mandi-

ble. Ventrals moderate, entirely sej^arate.

Tills genus is named in honor of Col. Marshall MacDonald, U. S. Commissioner of

Fisheries, in ccmnnemoratiou of his liberal policy in furthering ichthyological research.

MACDONALDIA ROSTRATA, (Collett), Goode and Bean. (Figures 189; 195 A, B.)

Notacanthus rosiraliis, Collett, Bull. Soc. Zool., France, 1889, 307.

The body is greatly compressed, its outlines tapering rapidly iu both directions from

the origin of the vent. Its greatest height is contained 3.J times iu the distance of the vent

from the tip of the snout, or about four-fifths the length of the head, which is contained 9.^

times in the total. The snout is compressed, pointed, snake like, i)roduced beyond tlie mouth

a distance less than the diameter of the eye and contained 3 times in the length of the

head. The mouth is small; its cleft scarcely reaches to the anterior nostril. Each jaw is

armed with a series of n:inute teeth and a similar series on vomer and palate;. The eye is

moderate in size, placed not far from the dorsal profile, distant about 2.^, diameters fioui

the end of the snout, more than 3 diameters from the end of the onercle. Gill opening wide.
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The body and head co\ cicd by inimitc, imbricated scales. A line of mucous pores extends

from the anterior end of the lateral line Ibrward under the eye and to the end of the maxilla.

Tlie dorsal s])ines are short, distant from one another, the first being over the end of

the optucle, the tifth slightly behind the vertical through the origin of the pectoral, the

twelfth slightly in advance of the origin of the pectoral, the fifteenth almost over the origin

of the anal, and the last (twenty-eighth) a little behind the middle of the length of the tail.

In another individual the fourth spine is immediately over the pectoral insertion, the thir-

teenth over the ventral origin, and the whole number of spines is 30, but there is behind

the thirtieth a minute spine almost united by membrane. The anal begins immediately

behind the vent and after the fifth sj)ine the height of the fin remains uniform until the

length of the rays gradually decreases near the tip of the tail. The jiectoral is inserted at

a distance from the gill opening nearly twice its own length. The veutrals have a broad

base, are not confluent, and reach to the vent or slightly beyond it.

Radial formula :—U. xxviii-xxxi; A. xlii-liii.

The types are number 35(i01, U. S. N. M. , and were obtained by the steamer Albatross

at station 2216, N. lat. 39° 47', W. Ion. 70° 30' 30", in a depth of 9(53 fathoms. They meas-

ure 16J and 16 inches, respectively. Another specimen, 17 inches long, was obtained by the

same steamer at station 2553, N. lat. 39° iS', W. Ion. 10° 36', in a depth of 551 fathoms.

The HirondeUe took it off Newfoundland, in 1,267 meters.

Closely allied to M. rostrafa is Notacanthus challengeri Vaillant (=X<)tacanthns Risso-

anus, Gritnther, Challenger Eeport, xxii, 250, pi. LXi, Fig. B, not Filippi and Verany), re-

named by Vaillant in the report of the Travailleur and Talisman, p. 387. This is distin-

guished by the larger number of its dorsal rays, the less anterior position of the origin of

the dorsal, the lesser height of the body in comjiarison with the distance from the vent to

the snout, comparatively longer snout and larger eye, and the absence of the suborbital row
of mucous i)ores.

This form was obtained by the Ghallenger at station 237, south of Teddo, in 1,875

fathoms.

Dr. Giinther states that although this is a matter of some uncertainty, the diagnosis of

J\^. Rissoanus "applies sufficiently^ well to his specimen;" further remarking that "since

a

number of Mediterranean fishes are identical with Japanese, and at least one other species

of Notacanthus {N. Bonapartii) shows a wide geographical range, he should not feel justi-

fied in giving a distinct name to the fish described." We can not help feeling that Dr.

Ciinther has departed from his customary cautious and scientific method in this case, and
are satisfied that he would not have done so had he seen the specimen obtained by the

French exploring expedition on the coast of Morocco, and described and figured by Vail-

lant. Coming, as it does, from the Mediterranean region, and having the proboscis like

character of the snout, much more emphasized than in the Japanese form, the presumptions
in favor of its identity with N'. Rissoau us are very strong. We therefore not only adopt the

identification of Vaillant in preference to that of Giinther, but accept the new name which
Vaillant has proposed for the Japanese form.

Family LIPOGENYID^^.
TApogenyidce, Giix, MS.

Heteromes with a roundish, inferior, suctorial mouth ; imperfect lower jaw with its rami
separated at middle, conne<-ted with the corresponding sides of the upper jaw, and invested

in a thick, transversely plicated, horseshoe-shaped lip, reflected upwards behind on the
cheeks; no teeth; short row of -1 or 5 i)artially connected graduated dorsal spines and 5 to

7 branched rays, forming a regular fin. (Hill.)

The anomalous and unexampled modification of the lower jaw and mouth deserves a de-

tailed anatomical examination, but the existence of only one specimen—for the present, at

least—is deemed to render such au investigation inadvisable.
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LIPOGENYS, Goode and Bean, n. g.

Head aud body compressed, tlic body elongate, as in Notacnnthu.i. Snont iiroduecd,

compressed, obtuse at tip. Clett of the mouth inferior, suctorial, circuhir in front, sur-

rounded by rugose, contractile lip, witli cleft posteriorly, tlauked by wing-like flai)s, con-

taining the modified mandibulary bones, which articulate with the end of the maxilla, and
are free behind. A concealed spine at the end of the maxilla. No teeth. Anterior nostril

in short tube, the posterior oblono-, under a short flap. Dorsal tin short, but normal and
well developed, Mith a distinct soft portion. Anal fin normal in position, high, with many
spines, and with some of the rays spine like, though forked. A distinct, though very small,

caudal fin. Ventrals normal, well developed, with several spines. Scales minute, very

numerous. Lateral line conspicuous anteriorly.

LIPOGENYS GILLII, Goode aud Bean, n. s. (Figures I'JO; 196 A, B.)

Body compressed, its greatest width one-half its height, which is about oue-tentli of the

length. The length of the head is contained 8| times in that of the body aud twice in the

distance from the origin of the jjcctoral to the vent. The width of the interorbital si)ace

is about equal to the diameter of the eye, which is one-tifth the length of the head. The
leugth of the snout is nearly one-fourth that of the head. The postorbital portion of the

head is twice as long as the snout. The peculiar form of the jaws and mouth has been de-

scribed under the head of the genus. The diameter of the circular opening is about one-

half the diameter of the eye. The dorsal fin begins at a distance from the snout erpial to

about three times the length of the head. It consists of 5 graduated spines, of which the

first is minute aud the longest as long as the snout, aud 5 rays, of which the second is

longest, nearly one-half as long as the head. The spines and rays are all compactly

arranged in a strong, triangular tin. The length of the dorsal base equals one-half that of

the head. The anal begins under the fourth spine of the dorsal; it contains 41 spines and

88 rays, of which the anterior ten are stiff, though articulated, and divided at the tip. The

longest ray is longer than the longest spine, about as long as the snout. The ventral con-

sists of 3 spines and 7 rays. The two fins almost meet in the Tuediau line, but are discon-

nected. The fin reaches to the vent. Its distance ti-om the tip of the snout is about 2i

times the length of the head. The pectoral is placed l)elow the median line of the body, at

a distance from the head about equal to the diameter of the eye ; its length is a little greater

than the postorbital part of the head. The lateral line is well developed anteriorly, becom-

ing obsolete at a distance from the end of the dorsal about equal to 2A times the length of

the head.

The color is uniform light hiovra. The under side of the gill covers dark, showing dark

at the edges of the opercular bone.

The type measures 17 inches in length. It is No. 39212, aud was taken by the steamer

Albatross at station 2742, in N. lat. 37° 40' 30", W. long. 73° 56' 30", from a depth of SC5

fathoms.

Order TELEOCEPHALI.
TeUocephali, Gill, Johnson's Cyclopa'dia, iv, 763, 1877.

Skeleton more or less ossified; skull well developed, and its elements numerous, with

cranial bones as follows: Of cartilage bones, basioccipital. exoccipital, supraoccipital. basi-

sphenoid, alisphenoid, opisthotic, prootic, postfrontal, and prefrontal; of nu-mbrane bones,

parietals, froutals, nasals, vomer, parasphenoid, superorbitals, interniaxillaries, and sn))er-

maxillaries; the suspensory arch of the lower jaw has a well ili>v(!lopc(l (piadrate bone, with

which, on the one hand, is articulated the pterygopalatine arch, consisting, generally, of

the ectopterygoid,entopterygoid, mesopterygoid, and palatine bones, and, on the other, the

hyomandibularand symplectic; the branchihyal apparatus consists of a median series of

boues (glossohyal, basihyal, ceratohyal, epihyal, and styloliyal). with the posterior of which

are connected four branchial arches aud a modified pharyugeal, aud with the anterior of the
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braiichiostegal arches, bearing, generally, 3 or more (most generally C or 7) rays on each

side; tlie lower jaw is composed of a dentary, and, behind, of an artienlar, angular,

and surangnlar; the scapular arch has an undivided ]iroscapula (to the inner side of which

are apposed at least a hypcrcoracoid and hypocoracoid), and is connected Mith the cranium

by postero temporal and postteniporal bones; the brain is differentiated, according to the

current nomenclature, into (1) a cerebral part, consisting of cerebral hemispheres and optic

lobes, and, in front, small, olfactory lobes; and (li) a cerebellar part, cerebellum, which is

moderately developed, covered, and simple. {Gill.)

Family BERYCID^^.
Beryddw, JjOyvF,, Proc. Zodl. Soc, London, 1839, 76; Hist. Fishes of Madeira, p. 48, 1843 (also p. viii).

—

GCn-
TiiER, Cat. Fish. Brit. Mus., i, 1859, 8.

Beri/eiil(v, Gill, Arrangement, Families of Fishes, 1872, 10 (No. 161) (=Giinther's Herycidie, genera v-ix, loc.

cit., pp. 12-50).—Jordan & Gilbkrt, Brill. 16, U. S. Nat. Mus., p. 457.

Holocentroidci, Bleeker, Tentamen, 1859, xix (in part).

Body oblong or ovate, compressed, with scales ctenoid, cycloid, foliate, or granular.

Head large and tliick, not exceedingly cavernous. Mouth M'ide, oblique. Eye lateral and

large. Maxillaries large, premaxillaries protractile; suborbitals narrow. Teeth villiform,

in one or more bauds, sometimes with a few pairs of fangs, as in Gaiilolepis. Opercular

bones usually spinous, and the other bones of the head usually strongly serrated. Branch-

iostegals vii-viii
;

gill membranes separate, 3; gills -4, a slit behind the fourth; pseudo-

branchite present; gill-rakers moderate. A single dorsal; anal with but few spinous rays;

ventral fins thoracic, with 6 or more soft rays; pyloric cseca numerous.

This family is characteristically bathybial, few members being known to occur in shal-

low waters, and, indeed, with the exception of the family Holoccntridw, the whole of the

superfamily Berycoidca as proposed by Gill, including the families Berycidcc (except two
species of Bcri/j-), Trachichthyiflw, iSt€pha7wherycid(r, and Anomalopidw, are found at very

considerable deptlis. Monocentrida', known from Chinese and Japanese seas, are probably

also inhabitants of the region below 100 fathoms. As Glinther has shown, this group are

found only in the sea, and are provided with highly developed apparatus for the secre-

tion of superficial mucus, thus fitting them for living at a greater depth than any other

allied group. " They have," wrote Giinther, " a world-wide distribution in all tropical seas."

In this connection the geological history of this group is particularly significant. " Fossil

Berycoids," says Giinther, "show a still greater diversity of form than living; they belong

to the oldest Teleosteous fishes, the majority of Acanthopterygians found in the chalk being

representatives of this family. Beryx has been found in several species, with other genera

now extinct: Pseudoheryx, with abdonunal ventrals, from Mount Lebanon; Berycopsis, with

cycloid scales; Homonotus, Stenostoma, Bphenocephalus, Acantis, Hoplopteryx, Platyconnus,

with granular scales; T'odovyx, with a dorsal fin extending to the neck; Acrogaster, Mncro-

hpis, and Bhacolepu; from the chalk of Brazil. SiJecies of Holoccntrum and 2Iyrlpristis

occur in the Monte Bolca formation."

KEY TO THE SUBB^AMILIES AND GENERA" OF BEEYCID^E.

I. Scales ctenoid. Teeth villiform on Jaws, palatines and vomer Berycinw
A. Muz/le short; chin projecting.

1. Pre operculum spineless; opercular bones serrated.

a. Anal spines, 4 ; ventral rays, 7 or more Bervx
II. Scales cycloid; teeth villiform on jaws, palate toothless; head large and thick; cleft of mouth wide,

oblique, ventrals i, 10 Melamphainm
A. Teeth in bands. Scales large.

1. Anal far behind dorsal.

a. Anal with 2 spines and 6 r.ays; dorsal with C spines; ventral with 7 rays. Teeth in single

rows Mblamphaes
2. Anal origin under posterior end of dorsal.

a. Eye moderate. Anal with 1 spine and 8 to 9 rays; dorsal with 3 spines; ventrals with 7 rays.

Teeth sometimes in double rows Plectromus
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b. Eye minute, rudimentary. Dorsal and anal short (number of spiiios not known) ; vcntrals with
10 rays. Teeth in single bands in jaw.s Scor'Ei.oi;ADrs

B. Teeth in single, villiform bands in each jaw; palate tootliless; scales modi'i-ate, excoiMlingly thin, de-

ciduous. Mouth wide. Lateral canal distemliMl. Caudal euiargiuate, with basal folds.

Ventrals, Tt MAr,A<osaucub
C. Teeth small, cardiform, in the upper Jaw present only in the short premaxillary ; lower jaw pro-

jecting.

1. Scales thin ; body short, compressed, scopeliform ; voutral rays, 7-8 P( )K< ).'mitha

III. Scales minute, irregular; teeth irregular, palatines toothless; mouth very wide and oblique.

Aiioplof/dstriiKr

A. Scales reduced to minute asperities; teeth villiform in the jaws, with several somewhat larger in

the lower jaw ANOi'Lofiaster
B. Scales small, leaf like, pedunculated; teeth villiform, with two pairs of long, fang-like teeth above

and three below Caulolepis

EERYX, Cuvier.

Bertjx, Cuvier, E&gne Animal, 1829, ii, 151 (typo, B, decadactt/lus).—Cu\aEE & Valenciennes, Ilist. Nat.

Poiss. Ill, 226.—C4UNTHER, Cat. Fish. Brit. Mus., i, 12.

—

Lowe, Hist. Fishes of Madeira, 18.

Body oblong, compies.sed ; abdoiueu treneliant, not carinated. Scales ctenoid, ar-

ranged regnlarly. Head large, angular, with thin hones, and large, but not conspicuous,

muciferous cavities. Eye very large; mouth wide, obliiiue; teeth villifoiiu in jaws, and on

vomer and palatines. Branchiostegals,vii-x. Gill openings broail. I'rcoperculum spine-

less. A single dorsal fin, its anterior portion composed of a lew iuconspicuous spines.

Anal spines, IV; ventral rays seven or more. Caudal deeply forked, with an anterior group

of spinous rudimentary rays above and below. Air-bladder simple. Pyloric, cceca, 20-30.

Of this genus four species are known in addition to the immature Beryx delj)hini

described by Cuvier and Valenciennes* from a specimen taken out of the stomach of a

dolphin in the Western Indian Ocean (lat. 22 S., long. 51 B.), which seems most closely

related to 7>. decudactylKS. B. Uneatus and B. ajjinis of Giinther belong to the Australian

fauna, and are said to occur in water of no very considerable depth. The other forms

range to a depth of 400 fathoms or more, but the young of one them at least occurs about

Madeira not far below the 100-fathom line.

BERYX DECADACTYLUS, CuviER and Valenciennes.

Beri/x dccadnclyhis. Cuvier & Valenciennes, Hist. Nat. Poiss., iii, p. 222.—Lowe, Trans. Zodl. Soc. Lon-

don, III, 1.—Webh .and Hertiielot, Ichth. des lies Canaries, xiii. IH^G, pi. iv.—GiJNTiiEK, Cat. Fish. Brit.

Mus., I, 16; Challenger Report, .\xil, 3.3.—Steindaciixer, Denkschr. d. k. Akad. d. Wiss. Wien, xi.vil,

220.

Beryx borealis, DCben and Koren, Kon. Svensk. Vetcnsk. Akad. Haudl., 1844, p. 33, pi. ii.—Collett, Vid.

Selsk. Forh., Chri.stiauia., 1884, i, pi. i.^Lilljebokg, Sverig. oeU Norg. Fisk., 76.

Body oblong, considerably compressed, its height greatest at the origin of the dor-

sal; contained 2i times in its length, and equal to the length of the head. Tlie upper

maxillary bone reaches almost to the middle of the orbit. The eye is very large, its diam-

eter about 2J times in the distance from the tip of the snout to the e.xtremity of the

operculum, its upper limb impinging upon the upper profile of the head. The distance of

the insertion of the pectoral from the snout is equal to the length of the base of the anal.

The insertion of the anal is approximately in the vertical from the tenth to the twelfth

dorsal ray, and its middle is slightly behind the ultimate ray of the dorsal. The ventral is

inserted under the axil of the pectoral. The scales arc sharply ctenoid, with a strong middle

keel; the number in the lateral line is G4 to 65, and there are said to be from M to .35 in

the transverse row, althougli the published figures indicate about IS below the lateral line,

and perhaps half tlie number above.

Radial formula: D. IV, 10-10; A. IV, 28-29; V. 1-10; P. 14 (?).

This species was fii'st described by Cu\ier fi-om a dried specimen in the IMuseum at

Lisbon, which at the time was supposed to have come from INIadeira, but whicli is more likely

to have been from the coast of Portugal, since Capello finds it not infrequent in the markets

*Hi8t. Nat. Poiss. ix, 454; Efegne Animal, ill, pi. XIV, Fig. 3.
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of Lisbon from January to April, where it is known as tlie Impcrador. It was afterwards

fouud at Madeira by Lowe, who, unaware of the existence of two species in those waters,

lijiurcd it in the Cainbiidgc Transactions under the name of B. splendens, and it has since

been found to be almost as abundant about Madeira as Lowe's subsequently described

species. It is known by the Madeiran fishermen as the Alfonsin a casta larya, and it

is more brilliantly scarlet, though it has a paler mouth. It is obtained at a depth of fi-om

300 to 400 fathoms, at from I to '2 leagues from the shore, and attains the weight of 4 or

5 pounds. The (Jhallviigcr obtained specimens from the Sea of Japan at a depth of 345

fathoms. Dr. Dodcrlein also obtained specimens in Japan in 1881.

The type of B. borcalis was taken at Boruffis, near Bergen, March 8, 1839. Two addi-

tional examples, referred to this species, were secured near Bergeu in 1871; these are men-

tioned in "Norges Fiske," 1874, and again by Lilljeborg in his " Skandinavisk Fauna" in

1881. Lilljeborg admitted it as a si>ecies doubtfully distinct from B. dccadacfylus.

Collett has compared the type of B. horeuUs with an adult specimen of B. decadactylus

from Madeira and with Steindachner's descriptions of examples of this species from Lisbon

and the Canaries and those taken by Doderlein in Japan. The type of D. borealis is only

1*80 millimeters long, and Collett is satisfied of its identity with B. decadactylus. He has

critically studied the chief diagnostic characters relied upon by Diiben and Keren, namely,

the greater height of the body and the number and size of the nasal spines.

We x>i-esent below a translation of the essential i)arts of his discussion:

Lowe, in 1840, and Steindachner, in 1877, showed that the character stated by Cuv.
6 Val. (copied by Giinther) of the body height iu B. dcmditctijlus equaling the length of
head, is erroneous. In this species the length of the head is always less than height of
body, and is contained in it from 1^ to li times. In the Museum example from JMadeira
the proportion between the head length and body height is as 1 to 1.33 ; in the type of />*. hore-

alis, which is only on<vhalf as long as the Madeira specimen, and thus should have a rela-

tively greater height of body, the proportion is as 1 to 1.43. Is'o specific difiereuce can be
based on this character.

The number aiul size of the spines of the snout he found to vary with the size and age

of the fish, and he concludes that this character is unimportant. In Japanese examples of

B. decadactylus, measuring 370 millimeters, the preorbital spine is one-third as long as the

eye, almost exactly as iu the typical specimen of B. borealis. The relative length of this

spine decreases with age.

In the radial formula and number of scales, B. borealis and B. decadactylus agree.

There is no difference in their proportions, dentition, and other specific characters.

BEKYX SPLENDEN8, Lowe. (Figure 197.)

Beryx spUndene, Lowe, Proc. Zool. Soc. London, 1833, 142; Cambridge Phil. Trans., VI, 197 (the figure rep-

roseuts li. decadac.tylua); Fislies of Madeira, 47, pi. vili.

—

Gunther, Ann. and Mag. Nat. Hist., 1878,

I, 485; Challenger Re])(>rt xxii, 33.

—

Hilgendorp, Sitzungsber. Gesellsch. Naturf. Freunde, Berlin,

1879, 78.—Stkndaciinkr, Uv. cit., 221.

Body compressed, elongate, its height equal to the length of the head, and contained

3i times in the total. The pectoral and dorsal fins, which are equal iu length, are one-fifth

of the entire length of the fish; the ventral, one-sixth. The dorsal and anal fins are higher

than in B. decadactylus, and the insertion of the anal is under the end of the dorsal.

Caudal deeply forked. Scales large, the whole surface spinous, with short reflexed points or

])rickles, giving a general roughness to thetcmch. Lateral line nearly straight, following

the curvature of tlie back, incon.spicu ous, and with 71 to 70 scales, with 8 above and 20 be-

below the lateral line in transverse series. Its color is thus described by Lowe: "At the

moment of cai)ture, whilst this fish is yet alive, t\w whole body beneath the lateral line is of

a pure, resplendent, silvery white; the fins alone, and merely the ridge of the back and head,

the inside of the mouth, the lower jaw, and parts beneath the eye, being of the brightest

scarlet, contrasting strongly with the pure silver of the whole sides and belly, which only

after death turn iridescent-rosy, or sometimes rich golden scarlet. The hind parts of the

dorsal and the ventral tins are transparent; the iris is pale .scarlet. There is a watery trans-

parency about the scarlet of the back in this state jjerfectly inimitable by ai't.
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"The fishermen affirm convt'tl.y that this superior degree of whiteness wlieii first cap-
tured is constant in this species, their Alfoimu a caxta cumpridu, as (;oiiii)are(l witii H.
(hwadacti/liis, Cnv., their Al/onsiu a casta Ian/a, which is from tlie liist iiior(! generally
scarlet or high colored. It is also remarkable that the i)alecolore(l month is cliaractfristic

of the outwardly richer colored species; while in the paler, B. splcndem, the mouth inter-

nally is full bright red."

Radial formula: D. ly, 13-15. A. iv, 25-29. V. i, 7 -f.

This species, originally described by Lowe in 1833, was, as' has already been stated,
erroneously represented in the Cambridge Philosophical Transactions, by a tigure of the other
species. In Madeiran waters it is equally abundant with JJ. decadactylm, but it has not been
identified from the Lusitanian coast. A single si)ecimen was obtained by the steamer
Albatross at a deplh of 424 fathoms from station 2415, in 35'^ 49' 30' N. lat., 743 34' 45" W.
lou., and the British Museum has lately secured si)ecimens from Japan.

• Lowe records the following singular observations: "One singular distinction which
exists between this fish and J>. deradactylus^ duv., is the comparatively rapid decomposition

of the viscera. I have repeatedly had individuals of both soits brought for examination,

which had been caught together, and while the whole contents of the abdomen in />'. dcca-

dactylus have been in the most perfect preservation, those of B. spInidcHs, though in other

resi^ects the fishes were quite fresh, have proved entirely decomposed. And 1 have only

been able to overcome this difficulty by going out in the fishing boats and being present at

the actual capture of this latter species, the Al/oiisin a casta cumprida of the fishermen;

which begins to be met with of small size at the depth of 150 or 200 fathoms, but is scarcely

taken in full size and plenty except with its congener, />'. decaductyhis, Cuv., the Aljhnsin

a, casta larya, at the enormous depth of from 300 to 400 fathoms, and from 1 to 2 leagues

from the shore."

MELAMPHAES, GUnther.

Metojiiafi, Lowe, Proe. Zoijl. Soc. London, 1843, 90 (type, .V. ti/phlopn). (Name jireoccupicd by a genus of

Coleoptera.

)

Melamphaes, Gunther, Cat. Fish. Brit. Mas., v, 433; Challenger Report, xxii, 26.

Berycine fishes, witfi a large and thick head, the superficial bones of which are largely

modified by the presence of wide, uuiciferous channels. Cleft of mouth large, very oblique;

lowerjaw slightly protruding. Teeth villiforni, in a single narrow band in each jaw
;
palatine

toothless. Scales large, cycloid, somewhat irregular. A single dorsal with six spines and

eleven rays (in type species). Vent far behind the end of the dorsal, and the anal fin oci-u-

pying a space midway between the vertical from the end of the dorsal and the origin of the

caudal, having two spines and six rays. Branchiostegals, vin
;
pseudobrauchiaj present.

Opercles not armed.

MELAMPHAES TYPHLOPS, (Lowe), Guntueu. (Figure 198.)

Metopias typldops, Lowe, Proc. Zoiil. Soc. London, 1843, 90; 1850, p. 251.

Melamphacx typMops, Gunthek, Cat. Fish. Brit. Mus. v, 433; Challenger Rejiort, X-\;ii, 27, pi. v, fig. K.

The greatest depth of the body below the origin of the dorsal fin equals the depth below

the occiput, and is rather more than one-fourth of the total length (without caudal), the

length of the head being one-third. The head is but little compressed, but higher than

broad, and h)nger than high; the snout is very obtuse, with the lower jaw s(-arcely project-

ing beyond the upper; maxillary extending to behind the vertical from the po.sterior mar-

gin of the eye; eye small, its diameter being one-sixth of the length of the head, aiid two-

thirds of that of the sncnit; crown of the head very convex, divided by ridges (which

are angularly bent) into a central rhomboid portion and into a ])air of lateral ones: the

skin, extending from ridge to ridge and covering the muciferous channels, is finely and lon-

gitudinally plaited, and pierced at regular intervals by very small pores. The opercninm

has a nu-mbranaceous margin ; the gill membrane perfectly free from the isthmus, and not

united with that of the other side; there are four perfect gills, but the pseudobianchiie are

small. Head entirely scaleless.
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The tlistuiice between tlie origin of tlie dorsal flu and the end of the snout is nearly

eijnal to that between the dor.sal and candal tins; it.s spines are very feeble, gradually in-

creasing in length behind, the second soft ray being the longest, but much shorter than the

base of the tin. The anal tin is small, with the spines very feeble ; and there are not more than

two in the specimen from wliich tliis descrii)tion is taken, while Mr. Lowe says that he has

found four >spines iu the first specimen which was discovered. Tlie base of tlie anal tin is

covered with rather large scales. Caudal tin small, forked, covered with scales at the base;

pectoral falciform, not quite as long as the head, and uot extending on to the vent; ven-

trals much shorter, with the spine very feeble. The scales are large, especially on the

trunk, Avith the margin irregularly notched; they become smaller on the tail, but the tho-

racic region is covered with very large ones, especially one between the ven trals, being not

much smaller tlian the operculum. Lateral line none. Color, entirely black. (OUnther.)

Radial formula: D. VI, 11; A. ii, (i; V. I, 7; lat. line 25; transverse line 7.

Known only from Madeira. Lowe's tyi)e is said to be lost.

PLECTROMUS, Gill.

Plectromtii), liiLL, rioc. U. S. Nat. Miis. vr, 1883, 257, 258.

—

Bean, op. cit., 1885, 73.—Joriian, Cat. Fisli. N. A.,

1885, 74.

Berycine fishes, resembling in form Mclamphaes, with moderate cycloid scales. Head
large and thick, with wide muciferous channels, and often with conspicuous foliaceous con-

tinuations of the superficial bones. Cleft of mouth moderate, somewhat oblique. Jaws
nearly equal, though the under one is slightly the more prominent. Teeth villitbrni iu the

jaws (in the type species, P. suborbifaUfi), arranged in two rows, of which those of the inner

row, at least in the lower jaw, are largest; palatines toothless. A single dorsal, with 2 to 3

spiues and 10 to 16 rays. Vent and origin of the anal under the last rays of the dorsal,

the anal fin with 1 spine and 8 to 9 rays. Veutrals thoracic, and with 7 rays as in Mel-

amphaes. Branchiostegals viii; pseudobrauchise present; opercles not armed. Caudal

forked.

The genus Plectromus, which has been united with Melamphaes by European ichthy-

ologists, is provisionally maintained in this work on account of certain apparently valid

characters, such as the more normal position of the anal fin, which is insei'ted under the

end of the dorsal rather than far back as in the typical Melamphaes; also by the much
smaller number of spines in the dorsal and the larger number of rays in the anal, which

appears also to have 1 instead of 2 antecedent spines.

Most of the Atlantic species described by Giinther appear to be more closely allied to

the Plectromus type than to Melamphaes typhlops, and are jjrovisionally placed in the genus

riectromus rather for the [lurpose of eliciting further discussion than as aii expression of

positive opinion, for which the material at our disposal is not sutticient. Melamphaes eras-

siceps, Giinther (of which a figure is given), appears, however, to be a very close ally of the

species described by Bean under the same specific name.

In addition to the several Atlantic species, M. myzolepis. Giinther (Ann. and Mag. Nat.

Hist, 1878, II, 185, Chall. Report, xxii, 28), obtained by the Challenger south of Xew Guinea

and off the Arroe Islands at 800 fathoms, and by the Tnvesthjaior in the Bay of Bengal at

1,310 fathoms {Alcoel;, Ann. and Mag. Nat. Hist., Sept., 1890, 201), seems to have afiinities

with Plectromus.

The following details concerning the genus Plectromus, as represented in the type

species, P. suhorbitalis, are furnished by Dr. Gill

:

Body little compressed, highest behind ventrals, with the dorsal outline describing a

slight sigmoidal cuive aud the abdominal almost rectilinear; the caudal peduncle long and

robust.

Scales moderate, imbricated, cycloid, and readily deciduous.

Lateral line apparently undeveloped.

Head oblong or longer than high, very declivous in front, and with the suspensorium

almost vertical; the cranium above with a naked skin extending from the nape forward to
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the nasal region covering large muciferous cavities separated by osseous bars and with lat-

eral crests simulating those of crested Scorpa-nids.

Suborbital bones with the superficial area narrow and emitting sulcate spiniform pro-

cesses; cheeks covered with skin as well as periorbital region.

Preoperculum with its inner fold parallel with but widely separated from the external

margin ; the latter is rounded at the angle, the posterior limb is vertical, and a short hori-

zontal one is developed.

Operculum normally developed, with large cycloid scales, and, beliind, radiating ridges;

suboperculum extending as a membranous border behind; interoperculum moderate.

Bye moderate (its diameter equaling a quarter of the head's length) and entirely in the

anterior half of the head.

Mouth with the cleft moderately oblique.

Upper jaw not protractile; the intermaxillaries protracted backwards almost as far as

the supermaxillaries; the latter have normally dilated smooth ends.

Lower jaw quite deep, curved, with smooth skin, with the rami inclined inwards below

and nearly contiguous, and with a truncate chin.

Teeth rather small, curved, and pointed, in two rows in each jaw, those of the upper

closing around the lower jaw, and the teeth of the external row (at least in the lower jaw)

smaller than those of the internal.

Branchial apertures normally cleft.

Shovilder girdle emitting a spine on each side, behind the nape.

PLECTROMUS SUBORBITALIS, Gill. (Figure 201.)

PUctromus suborbitalis, Gill, Proc. U. S. Nat. Mus., vi, 1883, 254-7-8.—Jordan, Cat. Fish. N. Amer., 1885, 74.

A species ofPJectromvs having the length of the head contained nearly 3 times in the

total without the caudal; the height of the body 3| times. The diameter of the eye equals

the length of the snout and is contained 5^ ti mes in the length of the head. jNIouth oblique

;

the end of the maxilla reaches to below the hind margin of the orbit. Two spines, one

on each side of the nape, sjiringing forward from the shoulder bones, give a strange appear-

ance to the fish, and have gained for it the generic name Fleetromus. The mandible projects

slightly. Gill membranes deeply cleft, free from the isthmus behind, gill-rakers moderate,

about 15 below angle of 1st arch. A single series of weak, somewhat scattered, curved

teeth on the intermaxilla and mandible.

The dorsal origin is over about the sixth row of scales; the length of the dorsal base

equals length of head. The anal origin is under the seventeenth ray of the dorsal; the anal

base is nearly one-third as long as the head.

The pectoral is two-sevenths of the total length without the caudal. Theven tral origi-

nates under the base of the pectoral; these fins are imperfect,

Eadial formula: D. iii, Ki; A. i, S; P. 11; V. I, 7. Scales about 30; transverse series, 6;

the exposed margins of the few scales present are marked with coarse concentric strife.

Color, black.

The type of the species (No. 33271, TT. S. N. M.), 3/, inches long without the caudal,

which is in'iperfect, was obtained by the Albatross from station 203(> in 38'J 52' 40" N. lat.,

69° 24' 40" W. Ion., at a depth of 1,735 tathoms. Another (No. 35451, U. S. N. M.) was

taken from station 2190, in 39° 40' N. lat., 70° 20' 15" W. Ion., at a depth of 1,800 fath-

oms; also two small individuals from station 2535, in 40° 03' 30" X. lat., 67° 27' 15" W. Ion.,

at a depth of 1,149 fathoms.

PLECTROMUS BEANII, (Guntheb), Goode and Bean. (Figure 202.-)

PUctromus crassiceps. Bean, Proc. U. S. N.at. Mns., 1885, 73 (preoccupied).—Joudan, Cat. Fishes N. A., 1885,74.

Melamphaes Bconii, Gunthek, Challenger Report, xxil, 1887, 29.

Height of body two-sevenths of total length (without caudal) ; length of head one third.

Diameter of the eye cimtained U times in the length of tlie head. The maxillary ex-

tends to or shghtly beyond the vertical through the hind margin of the eye. The pec-
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toi'iil is equal in length to the head, and more than twice as long as the ventral, and its

tip does not extend quite to the vent. The scales are large, there being about 25 rows in

the longitudinal series.

Itadial formula: D. II, 11-12; A. I, 8-9; V. I, 8; P. 15.

Color, nearly black; the fins somewhat lighter at the margins.

The type specimen (Cat. No. 33553, U. S. N. M.) was obtained by the Albatross from sta-

ti«u 2099, in 37° 12' 20" N. lat., 69° 39' W. Ion., at a depth of 2,949 fathoms, and is conse-

quently remarkable as coming from the greatest depth explored by the Albatross, and the

greatest depth from which any fish has ever been obtained. Its length is 48 millimeters,

and it is very badly preserved. Other specimens were obtained by the Albatross as follows

:

Cat. No. 33378, U. S. N. M., from station 2075, in 41^ 40' .30" N. lat., 65° 35' W. Ion., at a

depth of 855 fathoms; Cat. No. 33509, U. S. N. M., from station 2094, in 39° 44' 30" N. lat.,

71° 04' W. Ion., at a depth of 1022 fathoms; Cat. No. 34835, U. S. N. M., from station 2106,

in 37° 41' 20" N. lat., 73° 03' 20" W. Ion., at a depth of 1,497 fathoms; Cat. No. 35009, IT.

S. N. M., from station 2209, in 39° 34' 45" N. lat., 71° 31' 30" W. hm., at a depth of 1,080

fathoms; Cat. No. 35522 U. S. N. M., from station 2215, in 39° 49' 15" N. lat., 20° 31' 45"

W. Ion., at a depth of 578 tiithoms; Cat. No. 35412, U. S. N. M., from station 2182, in 39°

25' 30" N. lat., 71° 44' W. Ion., at a depth of 801 fathoms; Cat. No. 35533, U. S. N. M.,

from station 2208, in 39° 33' N. lat., 71° 16' 15" W. Ion., at a depth of 1,178 fathoms; and
fi-om station 2428, in 42° 48' N. lat., 50° 55' 30" W. Ion., at a depth of 826 fathoms; station

2550, in 39° 44' 30" N. lat., 70° 30' 45" W. h)n., at a depth of 1,081 fathoms; station 2572, in

40° 29' N. lat, 66o 04' W. Ion., at a depth of 1,769 fathoms.

PLECTROMUS ROBUSTUS, (GPnther), Goode and Bean.

Melamphacs robustiis, GOnther, ChaUenyer Report, xxii, 1887, 29.

The height of the body is two-sevenths of the total length (without caudal) ; the length

of the head a little less than two-fifths; the least depth of the tail is two-fifths of its free

portion. Head thick, with the usual muciferous cavities; snout short; eye very small, about

one-eighth of the length of the head and one-half of that of the snout. Posterior margin

of the preoperculum subvertieal; lower jaw slightly prominent; cleft of the mouth rather

oblique, wide, extending beyond the eye. Maxillary dilated behind. Origin of the dorsal

fin midway between the end of the snout and the root of the caudal, somewhat behind the

base of the ventrals, which are distinctly thoracic. The last dorsal ray is opposite to the

first of the anal. Upper pectoral rays elongate and reaching to the vent; ventrals rather

short.

Radial formula: D. ii (?), 11; A.i, 9; V. I, 7; L. lat. 33,

Color, uniform black.

TABLE OF MEASUnEMENTS.
Millimetere.

Total length 53

Depth of the body 12^

Length of the head 17

Diameter of tlie orbit 2

Length of the caudal fin 8

The Challenger obtained several specimens of this species, one from the mid-Atlantic,

sonthwest of Sierra Leone, station 106, at a depth of 1,850 fathoms; another from midway
between the Cape of Cood Hope and Kerguelen Island, station 140, at a depth of 1,375

fathoms; and another north of New Guinea, station 220, at a depth of 1,100 fathoms. The
New Cuinea specimen is 2a inches long; the one from station 146, 6f inches.

PLECTROMUS CRASSICEPS, (Gunther), Goode .and Bean. (Figure 200(i.)

Scopehts craseicepK, Gunthkr, Ann. and Mag., Nat. Hist., ii, 1878, 185.

Melamphaes crassicepa, Gt5NTHER, Challenger Report, xxii, 28, pi. viii, fig. b.

The height of tlie body is one-fourth of the total length (without caudal); the length

of th(! head, one-thiid; the least depth of the tail is two-fifths of its free portion. Head
very thick with short snout. Eyes, small, one-seventh of the length of the head, and one-
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half of that of the snout; posterior margin of the preoperciihim descending obliquely bacli-

wards; lower jaw sliglitly juoniineut; cleft of the month rather ohliiiuc; the maxillary

reaches to behind the eye, and is moderately dilated behind. ( )rigin of the dorsal tin nearer

to the extremity of the snout than to the caudal tin, and imnnidiately behind the base of

the ventrals; its last ray is above tlu' anterior anal rays. Pectoi-al tin narrow, nearly as

long as the head, reaching to or beyond the end of the anal tin. Black, ((riintkcr.)

Radial formula: D. III, 12; A. I, 8-0; P. 14; V. I, 7; L. lat. 28.

The Challenger obtained one specimen, 2 inches long, from the mid-Atlantic (station

107) at a depth of 1,500 fathoms; another, 2J inches long, oti' Peruambuco, station 120, at

a depth of 675 fathoms.

PLECTROMTTS MEGALOPS, LfxKEN.

Melamphaea megalops, LtJTKEX, Oversigt. K. D. XUl. Selsk, Forliundl., 1877, 170, pi. V, figs. 1-3.

—

GtJNTHER, Challenger Report xxii, 27, pi. v, fig. 3.

Height of the body one-fourth of the total length, and not quite equal to the length of

the head. Eye rather large, its <liameter more than one-fourth the length of the head, and
considerably greater than that of the snout. Interorbital space in its greatest width

equal to about half the greatest height of the body; in its least width, one-fourth the great-

est height of the body. The caudal peduncle is long and .slender, its length equal to the

distance from the posterior root of the anal to the head; its height, immediately behind the

dorsal and anal tins, is equal to one-half the greatest height of the body; its least height,

about midway between the dorsal fin and the caudal, scarcely more than one-fourth of the

height of the body. The anal is inserted under the last rays of the dorsal, broadly trian-

gular in form, and owing to the rapid dinunution in the height of the body under the dorsal

and anal, both of these fins present the greater iiortion of their up])cr margin toward the

posterior portion of the fish. The pectorals are long, leaf-like, extending beyond the r<iots

of the dorsal and anal. Tlu^ ventral is placed entirely in advance of the root of the pecto-

ral, and is very broad and stout—almost sijatulate at its extremity; its length equal to

that of the pectoral, and its tij) o\crlajjping the anterior portion of the anal. The head is

very rough, foliaceous; lower Jaw prominent and projecting. Color, black.

D. Ill, 11; A. I, 9; P. 10-11 ; V. i, 7; L. hit. 3i; L. trans. 9; B. 8.

This species was described by Liitkeu from the Atlantic, south of the Azores. Its pro-

portions are so peculiar that it seems quite possible that it may not belong either to Me-

lamphaes or Plectromus, as now characterized.

SCOPELOGADUS, Vaillanl.

Scopelogadus, Vaillant, Exp. Sci. Travailleui' et Tnlismau, 1SS8, 140.

Melamphaes, Vaillant, loc. cit., 385. (part).

Berycine fishes resembling MvJmnphacs and Flccttomu.s, but in general form strongly

suggestive of Myefophum. Scales moderate and cycloid, regularly arranged. Head thick

and comparatively short, with deep muciferous channels. :Mouth moderate, somewhat

oblique. Jaws nearly equal, the lower slightly more prominent. Teeth npon the inter-

maxillary and the mandible: i)alate. vomer, and tongue toothless. Eyes minute, rudiment-

ary. A single short dorsal of alxmt 12 rays (number of spines not determined. i)ossibly

rudimentary). Vent under the middle of the base of the dorsal; origin of the anal under

the posterior fourth of the dorsal. The anal tin with S or more rays (number of spines, if any

not rudimentary, not determined). Ventral tins thoracic and with ten rays. Psendobran-

chiie present. No swim-bladder.

This genus, was founded by Vaillant upon the five specimens of a species described by

him under the name of .S'. coc/cs. The material studied by him was badly preserved, and the

diagnosis, especially of the vertical tins, is unsatisfactory. At first, led by superficial re-

semblance, the form was believed to belong close to the old genus Scoi)chia, and the unfortu-

nate name Scopelogadus is intended to describe a Scopelus-like fish with thoracic fins. lu
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;ui appendix to his great work, Vaillaiit expresses the oi)iiiion that lie had erred in forming

a new genus, and tliat it behnigs properly to Mi'Uimphm-K^ of (Jiinther.

tScopcUnjadm is well distinguished from both Mclamphuis and from I'hctromuH by vari-

ous characters, most prominent of which are the short head, comparatively small mouth,

ludinu^ntary eye, and short dorsal and aual fins, which overlap to the extent of nearly a

third of the 1 eugth of each.

SCOPELOGADUS COCLES, Vaillant. (Figure 199.)

Scopelogadus codes, Valliant, Exp. Sci., Travailleur et Talisman, 1888, 143, pi. xxvi.

Height of body one-fourth of total length (without caudal); length of head three-

tenths. Eye minute, rudimentary. Length of the maxillary half the length of the head;

length of pectoral eqna] to that of the head, its tip extending far behinil the vent and to

the vertical from the base of the antepenultimate dorsal ray; length of the ventral about

half that of the pectoral, its tip not reaching to the vent. Scales large, about 21 in the

longitudinal series—2 above and 4 below. Dorsal placed midway between the snout and

the base of the upper caudal rays (not the an tecedeut rudimentary spines). Origin of the

anal under the base of the preantep enultimate dorsal ray, the dorsal overlapping it nearly

one-half of its length.

Radial formula: D. 12; A. 8+ ; V. 10.

A long description, accompanied by several figures of anatomical details, is given by
Vaillant. The species was described from four specimens obtained on the Banc D'Arguin

at depths of from 1,090 to 1,250 meters, and off the Cape Verde Islands at 3,055 meters.

MALACOSARCUS, Gunther.

Malacosareus, GtJNTHER, Challenger Report, xxii, 30.

Head large and. thick, with bones very thin, and with wide and deep muciferous cavi-

ties; also the canal along the lateral line is much distended. Cleft of the mouth wide,

oblicpiely descending backwards, with jaws nearly equal in front. A narrow band of villi-

form teeth in both jaws; palate toothless. Eight branchiostegals, pseudobranchite present.

The edges of the preoperculum and the lower edge of the mandible with minute and

distant spines. Scales extremely thin, not sculptured, deciduous, irregular, and of moderate

size. One dorsal; caudal emarginate, with broad basal fold above and below; anal spines

very feeble. Ventrals small, five-rayed, inserted at some distance behind the pectorals.

Gills four; gill-laminie short; gill-rakers long, needle-shaped. (Giiiithcr).

Although this fish is only a degraded form of Mdamphafs, Giinther decided to make it

the type of a distinct genus, since otherwise the generic definition of Mclamjjhacs would
lose much in precision.

This peculiar genus is represented by the single species M. macrostoyna, Ciinther (Ann.

and Mag. Nat. Hist., 1878, vol. ii, p. 180; Challenger Report, Vol. xxii, p. 30), obtained in

the mid-Pacific, Challenger station 271, at a depth of 2,425 fathoms, 3^ inches long; and
near the Low Archipelago, station 27(i, at a depth of 2,330 fathoms, 3i inches long. No
vestige of it has yet been found in the Atlantic.

POROMITRA, Goode and Bean.

Foromitra, Goode and Bf.ax, Bull. M. C. Z., x, 1883, 214.—Gunther, Clialleuger Ritport, xxii, 34.

Body short, compressed, scopeliform, covered with thin, cycloid scales. Head very

large, nearly half the entire length of the fish to base of caudal, with scales upon cheeks,

suboperculuni, and probably elsewhere. No barbel. Mouth very large, the lower jaw
projet^ting. Margin of upper jaw composed of a short intermaxillary and a long maxillary.

Teeth cardiform, numerous, very small, on the iuteimaxillaries and mandibles: none dis-

covered on maxillarics, palatines, or vomer. Oi)ercular apparatus complete.

Dorsal flu in the middle of the body, its origin not far behind that of the ventrals, the

spinous and soft portions subequal iii length. Anal much shorter than dorsal, its middle



DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 183

under the end of the dorsal, or nearly so. rseudobranchise present. Gill openings very
wide, separate.

POROMITRA CAPITO, GoonE and Beax. (Figure 200.)

Poromiira mpito, Goode aud Bean, Proc. U. S. Nat. Mus., 1882, 215; Bull. Mus. Conip. Zoiil., x, 215.—Gt-N-
TiiER, Challenger Report, xxii, 34.—Jordan, Cat. Fish. N. Anier., 1885, 75.

Height of the body two-seyenths of its length to base of caudal rays; its width about
one-half its height. Scales as large as the pupil, with concentric strise, about twenty-four

in the lateral line and about ten iu the transverse series.

Head about two-fifths of standard length, somewhat resembling in appearance that of

AleiwcepMluit Bairdii. The eye is large, circular, located normally. The length of the
upper jaw is three-sevenths that of the head; that of the lower jaw about one-half. The
end of the maxillary is nearly in the pei]iendicular fiom the posterior limb of the pupil.

Tlie length of the snout is about equal to the least diameter of the eye. The distance from
the limb of the preoperculum to the end of the opercular flap is equal to that from the tip

of the snout to the posterior margin of the orbit. Teeth as described in generic diagnosis.

Dorsal fin inserted midway between tip of snout and origin of middle caudal rays. The fin

is mutilated and its outline can not be determined; it is composed of 7 or 8 spines and 6

soft rays, and the length of its base is nearly equal to the height of the body at its insertion.

The anal fin is inserted in the perpendicular liom the base of the eighth dorsal ray. It

is composed of nine rays, and the length of its base is half that of the dorsal base.

The pectoral is inserted far below the axis of the body, and with a single scale between
its axil and the branchial opening. Its length is twice the distance of its insertion from snout.

The ventral is minute (apparently) and is inserted in advance of the pectoral; it has

about 7 or 8 rays.

The caudal is mutilated, but seems to be composed of 15 rays.

Eadial formula: D. vii or VIII, 0; A. 9; V. 7 or 8; V. 12; C. 15.

Two specimens of this species were secured by the Blale; one trom station cccxxvill,

in 340 28' 25" N. lat., 75° 22' 50" W. Ion., at a depth of 1,632 fathoms} the other li'om an
unknown locality.

ANOPLOGASTER, Gunther.

Anoplogaster, Gunther, Cat. Fish. Brit. Mus., i, 1859, 12; Challenger Report xxii, 25.

Body compressed, deep, with the scales reduced to minute asperities. Head large, with

thin bones and wide muciferous cavities. Cleft of mouth wide and oblique; chin promi-

rw

ANOPI-OGASTKH COKNLTrs—FRONT VIEW.

nent. Muzzle short, rounded, not protruding. Teeth iu villiform bands in the jaws, with

several larger teeth in the lower jaw
;
palatine toothless. Eye large. Preoperculum entire.

Suprascapulary and angle of preoperculum armed with a spine. Dorsal without spines

and with about 17 rays. Anal with 9 to 10 rays. Ventral with 1 spine and 6 rays. Air-

bladder small, pyriform. Branchiostegals, 8. Gill openings very wide.
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ANOPLOGASTER CORNUTUS,(CrviER iV Valenciennes), GCnther. (Figure 203.

Hoploatethiis coniulus, C'I'VIEH ami Valenciennes, Hist. Nat. I'oiss., ix, 470.

Aiioplo(j<i«lir airniiliis, GvsTiuAt, Cat. Fisli. Brit. Mus., i, 12; Challenger Report, xxii, 25.—LCtken, Over-

sigt k. d. Vitl. Selsk. ForhaiiiU., 1877, 181, pi. V, figs 4-7.

Heiglit of body somewhat mori' than half the total length (without caudal)
;
greatest

width a little more or less thau half its lieight. Head a little more than one-third of total.

Eye nearly one-third of head; iuterorbital width nearly ouehalf that of the head. Sub-

orbital arch with seven cavities; the bony ridges of the head terminating in several olimt

points. Veutrals midway between tip of snout and base of caudal.

Eadial formula: D. 17; A. 9-10; T. 10; V. 7.

This species was described from three specimens, 32 to 43 millimeters iu length, taken

from the stomach of an albicore, in 31° N. hit., 40^ W. Ion. Another, 77 millimeters long,

was taken from the stomach of some other pelagic fish, in 25° N. lat., 31° W. Ion.

A specimen was obtained by the Albatross, in N. lat. 39° 18' 30", W. Ion. 68° 24'.

CAULOLEPIS, Gill.

Caulolepis, Gill, Forest and Stream, xxi, August 30, 1883; Proc. U. S. Nat. Mus., vi, 1884, 258, 259.—Jor-

dan, Cat. Fish. N. Amer., 1885, 24.

—

Gunther, Challenger Report, xxii, 25.

Berycids with a laterally oval or broad pjTiform contour, a comjiressed body co^ored

with small, pedunculated, leaf-like .scales, an abruptly declivous forehead, small eyes, a pair

of very long, jwinted teeth in front of upper jaw closing in front of lower, a similar pair of

still longer pointed teeth in the lower, received in fovea- of the palate; on the sides of each

jaw two long teeth terminating in bulbous tips; a row of minute teeth on the posterior half

of the .supramaxillaries, and a toothless palate.

This genus, closely related to Anoplo<iasier, is represented by a single Atlantic species.

The details of its structure are described more fully iu the following uotes communicated in

manuscript by Dr. Gill:

Body compressed, pyriforni, highest in front, and with the dorsal and inferior outlines

converging to caiulal peduncle, which is moderately long and slender.

Scales small and not or scarcely imbricated, upraised by peduncles, and with the sur-

face extended and dentate behind.

Lateral line distinct and developed as a groove running parallel with the back and
continuous to the base of the caudal tin.

Head higher than long, with the cranial portion very declivous, and with the suspen-

sorial portion obliquely extended downwards and backwards ; the cranium above with three

naked membranous areas, an anterior pair pointed forward and diverging to receive the

ascending process of the interinaxillaries and a median hastiform one behind; also with a

naked horseshoe-shaped area around the nape; the naked spaces being separated by the

bony bars limiting the large muciferous cavities; suborbital bones enlarged, scu]])tured, and
with small, erect S])ines; the first with three radiating bars; the second largest, sending

four depending processes, three forward or downward, and another articulating with the

prc'oijerculum above its angle; the postorbital expanding distally ai:d articulating with the

])reoi>erculum above; the interspaces covered by a tense skin with the extension of the scales

imbedded in it.

Prcoperculum augulated downward and backward, spinigerous at the angle and with

no horizontal lines; opercular apparatus much reduced ; the operculum extended downward,
with numerous stria- and ridges and with three more diverging ridges extended backwards
or downward into spiuiforin angles, one horizontal and the others oblique, leaving emar-

ginated interspaces between; the inter- and subopercula small, the latter with several striae

pointed backward.

The eye moderately developed near the anterior profile. Tpiier jaw not protractile,

with the interinaxillaries extended far backward and the supramaxillaries lying behind and
above, and with wide oval extremities furnished with radiating ridges or striaj.
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Lower jaw quite deep with an upi)er and lower portion longitudinally striated ami an
intermediate region provided with a naked skin, and with its angle emitting a s])ine back-
ward; chin fiatteued backwards to a median inferior point; teeth enlarged and few, in a
single row in each Jaw. (1) In the upper a pair slightly curved and regularly jjointed. dos-

ing in front of lower jaw, and on each side two at intervals, behind much smaller and with

swollen blunt tips. (2) In the lower jaw a pair near the symphysis more separated than
those of the upper and fitting into fove;e of the palate on each side; two smaller teeth

nearly straight and with globular i>oints, the first intermediate between the first and
second of the upper, and the second behind the second lateral tooth of the upper Jaw;
palate and tongue edentulous. (3) A row of very small teeth around the ])osterior half of

the supramaxillary.

Dorsal single, commencing above the upper axil of the pectoral, with 2 spines and 17

bifurcate rays, the last of which is double; anal short, mostly behind the dorsal, with 2

spines, the first very short, and S bifurcate rays, the last double; caudal deeplj' emargin-

ated, but with rounded lobes; iiectorals obliquely inserted, of moderate size, with 1 simple

and about 1-t branched rays; ventral fins subabdominal or decidedly behind the i)cc-

torals, withl spine and branched rays. Branchial apertures dcei)ly deft; branchiostegal

rays, 8.

CAULOLEPIS LONGIDENS, Gill. (Figure 204.)

Caulolepia Jongidens, Gill, Proc. U. S. Nat. Mus., vi. 2.")!1.-Jori)AN, loc ri/.-GcNTHi:R, loc. cil.

Greatest height of body one-half its length inclusive of caudal; length of head two and

four fifths times in length of body, and almost equal to the height of the body. Upper

jaw from the symphysis to the end of the supramaxillary contained 3i times in the total

length. The orbit contained 4 times in the length of the head. The front teeth of the

upper Jaw are considerably longer than the diameter of the orbit; those of the lower nearly

twice as long. The scales are very peculiar, foliaceous and pedunculate. Color, uniform

black.

Radial formula: D. II, 17; A. II, S; 0. X-19-X; V. I, 14; V. I, 7.

MEASTIKEMENTS.

Inches.

Extreme leugth - ! 7

Body

:

Greatest height nl

Greatest width 18

Height at ventrals 49

Least height of tail 9- •"'

Head

:

Greatest length ^>^

Greatest width 20

Width of interorbital area 13

Length of snout 12

Length of iqipt-r jaw 34

Length of mandible 32

Diameter of orbit ^

Dorsal

:

Distance from snout 1"

Length of base -ll

Length of longest ray 12

Length of first ray ^

Incbea."

Anal

:

Di.st.ance fnmi snout 73.

5

Length of base SI

Length of first ray 1.5

Length of second ray 4

Length of longest ray 12

Length of last ray 7.

5

Caudal

:

Length of middle rays 11

Length of outer rays 20

Pectoral

:

Distance from snout 37

Length 28

Ventral

:

Distance from snout 27

Leugth 21

A
AJbaf

fathoms."

L sin-de specimen (Oat. No. ;W27(», TT. S. N. M.), 4.7 inches in length, was taken by the

mss from station 2034, in 39° 27' 10" N. Lat., 69° 50' 20" W. Lon., at a depth of 1,340
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Family STEPHANOBERYCID^^.
Stephanoherycidn; Gill, Standard Natural History, iii, 1885, ]>. 182. (Name only.)

Body oblong, compressed, with scales of peculiar form, circular, having in the center of

each, one or two erect, conspicuous spines, and in arrangement scarcely imbricated. Head
large, thick, oblong, cavernous, witli short convex snout, aud with thin osseous ridges, es-

pecially au inner U sliuped one on the crown, whose limbs diverge on each side of tiu;

nape; also an outer sigmoid ridge on each side above the eyes, continuous with a similar

ridge projecting from the nasal bone, the inner and outer ridges being connected by a cross

ridge ojiposite the anterior margin of the orbit. The mouth is very wide and somewhat

oblique. Lower jaw slender and slightly projecting. Maxillaries large; premaxillaries

protractile ; suborbitals narrow. Teeth small, in a single band on the intermaxillaries and

dentaries
;
palatine toothless; Bones of the head usually serrated. Branchiostegals vii-viii

;

gill membranes separate, 3; gills -4, a slit behind the fourth. Pseudobranchia; present.

Gill-rakers moderate. A single dorsal. Dorsal and anal without spinous rays. Ventral

fins abdominal, farther back in the adult than in the young, with 1 spine aud 5 rays.

STEPHANOBERYX, Gill.

Slephanoberiix, Gill, Proc. U. S. Nat. Mus., vi, 1883, 238.-Jokdan, Cat. Fisb. N. Amer., 1885, 74.

Berycids with an elongated claviform contour, body covered with cycloid scales, scarcely

imbricated, and armed about the center with one or two erect spines. An oblong head,

with a moderate, convex snout, and with thin osseous ridges, especially an inner U-shaped

STEPHANOBERYX MON^—FRONT VTEW.

one on the crown, whose limbs diverge on each side of the nape, and an outer sigmoid one

on each side above the eyes, and continuous with one projecting from the nasal; the inner

and outer ridges connected by a crossbar on a line with the anterior margin of the orbit;

rather small eyes in the anterior half of the head, and the teeth small, acute, and in a band
on the intermaxillaries aud dentaries; i^alate toothless. Ventrals with 1 spine and 5 rays.

STEPHANOBEEYX MON^, Gill. (Figure 205.)

Stephanoberijx Monre, Gill, Proc. U. S. Nat. Mus., vi, 1883, 258.

The ty|)e of the species is a .young specimen, about 2 inches long. For comparison

with (V. (}mii we have used examples measuring 4^ inches from Albafro.ss station '2'.i'.)2.

In one of these the eye is two-ninths as long as the head and nearly equal to the snout;

the head equals one-third of total length to caudal ba.se, the greatest depth of the body
two-sevenths of the same length. The upp(>r jaw is slightly longer than the irostorbital

part of the head. Gill-rakers long and slender, about 25 below the angle on the first arch.

The distance of the anal origin from the end of the head equals two-thirds length of head.

The ventrals originate under the middle of the pectorals.

Color, brownish.

Radial formnla: D. U; A. 13-14; P. 10; V. I, 5.

The type specimen of this species ((3at. No. .33445, TJ. S. iN". M.) was obtained by the

Alhatrons from station 2077, in 41'^ 09' 40" N. Lat., Oll^ 02' 20" W. Lou., at a depth of 1,255

fathoms. Other specimens were taken by the Albatronn as follows: Prom station 2385, in 28°
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51' K L:it., 880 18' W. Lon., at a depth of 730 fathoms; station 2392, ia 28° 47' 30" N. Lat.,
870 27' VV. Lon., at a depth of 721= fiithoias; station 23!t3, in 28'^ 43' N. Lat., 87= U' 30" \Y.
Lon., at a depth of 535 fathoms; station 2384, in 28'^ 48' N. Lat., 88° 15' 30" \Y. Lon., at a
depth of 940 fathoms; station 2117, in 15^ 24' 40" IST. Lat., (>3'3 31' 30" W. Lon., at a depth of
683 fathoms, and station 2140, in 17° 36' 10" X. Lat., 46= 46' 05" W. Lon., at a depth of 966
fathoms.

The BlalcG also secured a specimen from station xcvi, off Guadeloupe, at a deiitli of
709 fathoms.

STEPHANOBERYX GILLII, Goode aud Bean, n. s. (Figure 206.)

The type specimen is jSfo. 33555, U. S. Nat. j\Inseum, obtained from Albafros.t station

2099; its length is 6 inches. Two additional examples from Albatross station 2102 have also

been used for the purpose of this description; one of these is 4^ inches long: and the other

5J inches.

The diameter of the eye equals length of snout and one-fourth length of head, which is

one-thu'd of total length to caudal base. Greatest depth of body two-sevenths of total with-

out caudal. The upper jaw is as long as the postorbital part of the head. Gill-rakers long
and slender, about 15 below the angle on the first arch. The ventral origin is behind the
end of the extended pectoral. The distance of the anal origin from end of head fuUy equals
length of head.

About 33 rows of scales from head to base of caudal; 9 rows above and 7 below the

lateral line.

liadial formula: B. 7; D. 11; A. 11; P. 13; V. I, 5.

Color, in spirits, pale, the back, in front of dorsal, showing traces of rose.

The species may readily be distinguished from »S'. monce by its smaller number of doi'sal

aud anal rays and gill-rakers, the position of its ventrals, and the greater length of its

trunk.

Specimens were obtained from Albatross stations 2099 (2,949 fathoms), 2102 (1,209 fath-

oms), and 2196 (1,230 fathoms).

Family TRACHICHTHYID^E.
Trachichtfiyoidei, Blef.ker, Tentamen, 1859, xix. (Familia 73).

Body ovate, deej), much compressed, with small or moderate ctenoid scales. Abdo-

men protected by a dermal scute, forming a serrated edge. Head large, deeper than long;

superficial bones excavated, and with conspicuous muciferous cavities. Moutli very wide,

oblique. Villiform teeth in the jaws and on the vomer. Suborbitals rerij broad, coverhuj

the cheeks. Branchiostegals 8. Gill-openings wide; gill-lamiuai very short. A single dorsal

fin, with a few anterior spinous i-ays. Ventrals with 6 soft rays.

In this family are included two genera: Trachichthys, with teeth upon its vomer, oper-

culum with spine, and with two anal spines, dud IIoj)losteth us, with toothless vomer, opercu-

lum entire, and 3 anal spines.

TRACHICHTHYS, Shaw.

Trachichilnjs, Shaw, Nat. Misc. 17P«, x, pi. 378.—CnviER and Valencienves, Hist. Nat. Poiss., iii, 229.—

Lowe, Fishes of Madeira, 55.—Gunther, Cat. Fish. Brit. Mus., i, 10; Challenger Report xxii, 21.

Body compressed, more or less deep, covered with small ctenoid and generally rough

scales, which are rather irregularly arranged. Abdomen protected by dermal scutes, which

form a serrated edge. Head very large, the superliciiil bones being deeply sculptured to

receive wide muciferous cavities which are covered by thin skin only. Mouth very wide,

oblique; villiform teeth in the jaws and on the vomer and palatine bones. Eight branchi-

ostegals; gill-openings very wide, gill-lamiuie very short. Supra-scapulary and angle of
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the preoperculnm armed with a spine each. One dorsal fin, the anterior rays of which are

spinous; ventnils with (J S(jft rays; i)e,ct()ral syninietrical; caudal deeply forked. (Giinther.)

Eight species of Trachichthys are known, of which one is found in the Atlantic, and all

of these have been described from floating specimens, presumably originating in the ocean

depths. T. intermedins, however, was obtained by the ChaUemjer near New Zealand, at a

depth of 275 fathoms, and by the Investiyator in the Bay of Bengal, 272 fathoms; and

previously by Hector, off Cape Farewell, New Zealand, in 400 fathoms. (Hector, Tr. New
Zealand lust. VII, 245, pi. xi, fig. 18 A. Giinther, Challenger Eeport, xxii, 24, pi. v., fig.

D. Alcock, Auu. and Mag. Nat. Hist., 1889 (Nov.), 380.

TRACHICHYTHYS DARWINII, Johnson. (Figure 207.)

Trachichthys Darivinii, Johnson, Proc. Zoiil. Soc. London, 1866, 311, pi. xxxii.—QOnther, Challenger Report,

XXII, 25.

Traehichthys japonicim, Steindachner and DOdeulein, Deakachr. d. k. Akad. d. Wiss., Wieu, 1883, xlvii,

218, pi. 11.

The height is two-fifths of the total length to base of caudal. The bead is two-

sevenths of the total length. Mouth very large and nearly vertical. Its superior border

formed by the styliform intermaxillary. A wide notch at the symphysis of the iutermaxil-

laries. Maxillary long and stout, dilated below, with a large supplementary striate plate, as

in Beryx. The maxillary reaches the vertical from the middlle of the eye. Lower jaw

included, its bones strongly and deeply striate. Intermaxillary and mandible with narrow

bands of villiform teeth, the innermost row a little enlarged. Bands of villiform teeth on

the palate. A small round patch of similar teeth on the vomer. Nostrils close together

near the upper anterior part of the orbit, the posterior the larger. Eye nearly round,

placed high, but not reaching the profile, its length 4J times in that of the head. Edge
of opercle irregularly serrate or sinuous. A spine at the lower end of the subopercle.

Large, imbricated, striate, bony plates (ten in the specimen) form a ventral keel extending

from the root of the ventral fin to the vent, iuci'easing in size from each end of the series

to the middle. Dorsal origin behind the root of the pectoral; nearer the snout than the

base of the caudal. The fourth dorsal spine the longest. Soft dorsal higher than spinous,

the third and fourth rays longest. A series of large, rough scales, somewhat trapezoidal

in shape, at each side of the dorsal and anal fins. The pectoral does not reach nearly to

them, but to the vertical of the seventh dorsal spine. Ventral inserted under root of pec-

toral, consisting of a long, stout, striated spine and six branched rays. Caudal deeply

forked, membrane between its rays covered with rows of small scales. Lateral line on the

upper ])art of the body, not following the curve of the back.

The head and all the fins are of a bright red color; the back is of brownish red, passing

into gray on the sides; the belly is white, tongue black; also the inside of the mouth and
gill-covers. Sometimes the inside of the gill-covers is marked with black patches. Palate

red.

Radial formula: D. viii, 14; A. iii, 12; V. i, 6; L. lat., 27. Pyloric creca 13.

This species diffei'S from the Antarctic one in having the bones of head more solid, nar-

rower, mucifcrous; a smaller eye and the spinous dorsal fin more differentiated from the

soft. The scales are small. Abdominal scutes ten. The height of the body is less than

half the total length (without caudal); the diameter of the eye two-ninths of the length of

the head. No projecting suprascapulary spine. The third and fourth dorsal spines are

the longest, and the seventh is slnn-ter than the eighth.

Only one specimen, 19 inches long, was obtained off Madeira in the month of April. Mr.

Johnson adds that from the ])rotruded stomach and inflated membrane about the eye, it

may be inferred that the fish came fioiu a great depth. Like so many other Madeiran
fishes, thissi)ecies occurs also in Japan, where it was met witli by Doderleiu, who seems to

have been unacquainted with Johnson's description. {Giinther.)
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HOPLOSTETHUS, Cuvier and Valenciennes.

HoplostctkiiK, Cuvier and Valexciennks, Hist. Nat. Poiss., iv, 18L>9, 4fi9, pi. 97, bis.—GrxTliEn, Cat. Fisli.

Brit. Mus., I, 9.—JoRD.\j< aud Gilbkrt, Bull. 16, U. S. Nat. Mus., 1,58.

Trachkhihys (in iiarfi, LowE, Fishes of Madeira, 5.5.

Body deep, compressed. Scales moderate, somewhat ctenoid; lateral line present, its

scales enlarged; abdomen with a series of bony plates, each ending in a rctrorse spine.

Head large, deeper than long, with very conspicuous mnciferous cavities, covered by thin

skin. Eye very large. Mouth very wide, oblique; the jaws equal when it is closed. Jaws
and palatines with fine, villifinm teeth; vomer toothless. A strong spine at tbe angh- of
the preopercle; the long vertical limb of the preopercle tinely serrated. Gill membranes
separate, free from the isthmus. Dorsal fln single, short, the spines graduated, (i in num
ber; anal with 3 graduated spines; caudal forked, its rudimentary rays spinous; pectorals
symmetrical, rather long; veutrals i, (>, rather short. xVir bladder simple. Pyloric cwca
numerous. Vertebra* 11+ 15.

HOPLOSTETHUS MEDITERRANEUS, Cuvier aud Valenciennes. (Figure 208.)

Soplostethus mediterraneita. Cuvier and Valexciexnes, Hist. Nat. Poiss., iv, 469, pi. xcvii. Guichexot
Explor. Aljjer. Poiss.. 42.—Gunther, Cat. Fish. Brit Mus., i, 9; Ann. aud Mag. Nat. Hist., 1878, i,'

485.—Jordan aud Gilbert, Bull. 16, U. S. N. M., 458.—Moreau, Hist. Nat., Poiss. de la France, ii, 322.—
Steindachxer, Denkschr. d. k. Akad. d. Wis.s. Wien, 1883, XLVii, 218, pi. i.

Trachichthijs .y^eciosus^ Lowe, Proc. Zool. Soc, London, 1889, p. 77; Fi.shes of Madeira, 55, pi. ix.

HopJostethus japonicus, Hilgendorf, Sitzungsb. Gesellsch. Naturf. Freunde, Berlin, 1879, 78.

Eye large, its diameter longer than snout, and about one-third the length of the head.
Abdominal plates 9 to 13 in number. Body above with very small roughish scales; sides in

young nearly or quite naked (example seen) ; scaly in the adult. Pectorals reaching first

soft ray of anal; veutrals to vent; fins rather low. Color silvery, rosy in life; fins scarlet,

peritoneum and inside of mouth black.

Kadial formula: D. VI, 12-1.5; A. in, 8-11; V. i, G; L. lat. 28-31.

Specimens of this species have been di.scovered at distant intervals of time at consid

erable depth (the precise depth is not known) in the western parts of the Mediterranean,
oft' Madeira, and recently also- in the sea of Japan. Dr. Hilgendorf was of opinion that

he could specifically distinguish Japanese specimens by a somewhat larger number of ab-

dominal scutes. This would have been a character insiguilicant enough, even if the Japan-

ese specimens had not sometimes the same number of scutes as the Mediterranean. A
more important difference seems to be the structure of the scales, which I find in Japanese

specimens, on the whole, less strongly ctenoid than the Madeiran. But even in this respect

there is no constancy in specimens from either of the two localities. {(Hinthey.)

Specimens have been obtained by the Alhafros.i as follows: From station 2125, in 11° 43'

N. lat., 69° 09' .30" W. Ion., at a depth of 208 fathoms; station 2370, in 20° 03' 15" N. lat.,

88° IG" W. Ion., at a dei)th of 321 fathoms; Cat. No. 35656, U. S. N. M., from station 2232,

in 38° 37' 30" K lat., 73° 11' W. Ion., at a depth of 213 fathoms, and Cat. No. 35414, TJ.

S. N. M., from station 2176, in 39° 32' 30" N. lat., 72° 21' 30" W. Ion., at a depth of 302

fathoms. Also by the Fish Hairh as follows : Cat. No. 28879, U. S. N. M., from station 1026,

in 390 50' 30" N. lat., 71° 23' W. Ion., at a depth of 182 fathoms; Cat. No. 28906, U. S. N.

M., from station 1025, in 39° 49' N. lat., 71° 25' W. Ion., at a depth of 21G fathoms; Cat.

No. 290.52, U. S, N. M., from station 1045. in 38° 35' N. lat., 73o 13' W. Ion., at a depth of

312 fathoms; Cat. No. .30277, U. S. N. M., from station 998, in 39° 43' N. hit., 71° :V2' \V.

Ion., at a depth of 302 fathoms, and Cat. No. 26726, U. S. N. M., from station 897, in 37° 25'

N. lat., 740 18' W. Lon., at a depth of 157i fathoms.

HOPLOSTETHUS ATLANTIC US, Collett.

HoploHethits alJanticus, Collett, Bull. Soc. Zoiil, France, 1889, 306.

Height of body contained 2.7 times in the total length (caudal included); length of

head 3 times. Diameter of the eye a little greater than the length of the snout; contained
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3i times in the longtli of tlie head. The scales are very small (much more so than in H.

niediterraiwus), the diameter of the scales of the body being one-seventh that of the scales

of the lateral line; they are nearly circular, and have a few little spines. Ventral keel in-

distinct. Dorsal and anal spines feeble. Ventrals extending s<-arcely to the vent.

Kadial formula: D. VI, 17; V. i, 17; V. I, <>; A. Ii, 11; O. vii, 18, 8.

This species is distinguished from H. mediterraneus by the relatively smaller size of its

eyes and scales, by the indistinct ventral cuirass, and by the greater number of rays in the

tins. The type was a single specimen taken off Flores in the Azores, July 30, ISSS, by the

steam yacht Hirondelle at a depth of 1,557 meters.

Family BATHYCLUPEID^E.
Jtatkycliipeidce, Gill, MS.

Acanthopterygians with a ijueumatic duct to air-bladder, ventradiform body, cycloid

scales, straightish lateral line, ilattish excavated crown, long intermaxillaries extending as

far back as the supramaxillaries; short postmedian dorsal without spines; long anal with

one spine, and small, subjugular ventrals with a spine and five rays each.

This family shares with Berycoideans a persistent pneumatic duct. (Gill.)

BATHYCLUPEA, Alcock.

Bathyclupea, Alcock, Ann. and Mag. Nat. Hist., viii, 1891, 130.

Acanthopterygians with compressed head and body ; head with large mucous cavities

:

lower jaw prominent. Teeth on jaws, palatines and vomer, small, villiform. Gill-openings

large. Branchio-stegals 7. Pseiulobranchias present, large. Scales cycloid, deciduous.

Lateral line distinct, nearly straight. Dorsal fin postmedian, with one or two spines and

eight or ten rays. Pectorals large, pointed, the upper rays the longest. Ventrals subjugu-

lar, small. Caudal furcate.

The type, B. HosTcynii, Alcock {loc. cit, fig. 4) was obtained from the Andaman Sea by

the Investigator at station 115, depth 188-220 fathoms, the largest of the four specimens

obtained being 8 inches in length.

BATHYCLUPEA ARGENTEA, Goode & Bean, n. s. (Figure 415.)

Head ana body compressed; the body covered with large, cycloid, deciduous scales.

Height of body at vent less than length of head, ecpial to distance from posterior margin of

orbit to end of lower jaw. Length of head contained in that of body (without caudal) 3

times. Diameter of orbit 2§ times in length of head, and slightly greater than the distance

from its anterior margin to the tip of the lower y.iw, the length of the snout being about

two-thirds the diameter of the orbit, and twice the width of the interorbital space. Mouth

subvertical, the length of the upperjaw slightly exceeding the diameter of the orbit. Teeth in

villiform bands on jaws, palatines and vomer. The dorsal fin placed at a distance from the

tip of the snout equal to twice the height of the body; its first ray inserted in the vertical

from the base of the seventh anal ray. Pectoral slender, its upper rays the longest, extend-

ing considerably beyond the origin of the anal. Ventrals small, fan-shaped, inserted almost

under the posterior margin of the orbit. Color, yellowish silvery.

Radial formula: D. 9; A. 30; V. 6; L. lat. 35.

The type is a specimen, 13 inches in length, obtained by the Blake at station xxxvii,

ofif Neris, at a depth of 365 fathoms.

Family ANOMALOPID^E.
Avomalopida', Gill, MS.

Acanthopterygians with a compressed oblong body covered with small spinigerous

scales; continuous lateral line near back; scaleless head, with scu]i)tured tubiferous roof

and infraorbital glands; nostrils large, not separated from the eyes by osseous inter-
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spaces; * seven branchiostegals ; a first dorsal with about live weak spiues, tin; second and
anal oblong, and normal thoracic ventrals (i, 5). (Gill, MS.)

This family is represented by a single species and a single genus— inomalnpn palpc-

hratiis (Boddaert), Giiuther, known only from eight specimens, four iiom Amboina and
Manado, (me from the Fiji Islands, one from the Paumoto Archipelago, and two others

from the ISTew Hebrides, the types of Ogilby's recent valuable paper, -'Redescription of

Anoniah)ps palpebratus." (Records of the Australian Museum, Sydney, i, 1890, 69-71.)

This form Avas placed by Giinther in the fomily Carangidw, but this assignment was
professedly provisional, since he had never been able to examine the specimens. The origi-

nal assignment by Bleeker and Kuer to the Beri/cidw was more nearly exact, but, as Dr.

Gill has shown, it seems to possess positive and distinctive family characters of its own.

ANOMALOPS, Kner.

Anomalops, Kmer, Sitzungsbericlite Akad. Wiss. Wien., LViii, 1868, p. 294, pi. L, Fig. 1.

Body oblong, covered with small rough scales. Snout very short and convex; mouth

very wide. Eyes very large; a glandular, elongate, and partly free, luminous organ occu-

Anomalops talpebbatds.

pies a hollow of the infraorbital ring below the eyes. Villiform teeth in the jaws and on the

palatine bones; vomer toothless. First dorsal short; second and anal moderately long;

caudal forked. {Giinther.)

According to Giinther, Anomalops palpebratus lives in great depths, and comes to the

surface at night or by accident only. "The peculiar organ below the eyes," he wi-ites, "is

without doubt of the same nature iuid has tlie same function as similar structures on the

side of the head of other deep-sea fishes; as in Pavhystomias, it is partly free, as if it could

be made to protrude out of the pit in which it lies."

Family CARANGID^E.

Carangini, Bonaparte, Catalogo Metoilico. Pesci Europei, 1876, 75.

Carangoidei, Bleekkr, Tentamen, 1859, xxiii, (F;imili:i 100;.—Ginther, Cat. Fish. Brit Mus. ii, 1860, 417.

Carangidw, Gill, Proc. Acad. Nat. Sci. Phila., 1862, 430; Arr. Fam. Fishes, 1872, 8 (No. 79); Pror. V. S. Nat.

Mus., V, p. 487, 1883.

This family is so little bathybial in its range that it may be passed over witli a brief

allusion. The family includes perhaps two hundred species, many of whicli are semipe-

lagic in habit but which, so far as is at i)resent known, live near thti shores and in the upi)er

water. There is no evidence that any of them breed far from the coasts, except it may by

Naucrates. Most of them are probably restricted in range, so ftir as individual migrations

• "Nostril large, not separate from the eye by au osseous iuterspaco." Ogilby, Uc. at., p. 71.
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arc concerned. Seriola, (>li<)oplife.i, Trachynotus, and some of the large species of Caranx,

such as C. hippos^ arc powerful swimuiers, and are likely to make long journeys, at least

as far as from the West Indies to the Bermudas, where many of the species occur casually.

Others, like Selene, drift far and wide with the currents, and are found in mid ocean,

api)arently under much the same conditions as in Nomeus. Nomeus is, however, character-

istically a midoceau tish, and is not known to breed near the shores, but there is good

reason to believe that Selene does.

Seriola Dumerilii, Eisso, is said by Canestrini to occur everywhere in the Mediter-

ranean, but to dwell at great depth (a grands profondita), so that its cajiture is uncommon.

The young of Seriola are pelagic surface forms.

Garanx amblyrhynvhus, G. & V. has been found several times undercircumstances which

would seem to indicate that it came from very great depths, but it so closely resembles in

structure the other members of the genus that it is hard to believe that there is not some

error of observation. It was brought up by the Blake at station 324 (Lat. '33° 27", Ion.

75° 53' 30"), in 647 fathoms.

PorthmeuH amia(Lichia amla, Auctorum, in its adult form

—

Porthmcus arf/enteiis, in young

state) is while young a pelagic form, and has been found off the west coast of Africa. The
yonng of Chorlnemus and of OHgoplltes are, according to Liitkeu, also pelagic (Spolia At-

lautica, p. 192 (GOO)). Two species belonging to this family have been taken in the deej)-

sea nets, but it seems hard to believe that they were caught at the bottom.

Family SCOMBRID^E.
Gli Scomhrini, Rafinesque, Indice d' Ittioliogia Siciliana, 1810,

Scomhrhii, Bonaparte, Cat. Metodico, 73 (Sub. fam. 228).

Scomhrohlei, Bleeker, Teutamen, 1859, xxii, (Familia 95).

Scomhridw, Gill, Proc. Acad. Nat. Sci. Phila., 1862, 124; Arr. Fam. Fishes, 1872, 8 (No. 78).—(GuNTHER, Cat.

Fish. Brit. Mus., li, 349-373.

—

Tiichiuridw, in part, aud Scombridix, in part).

—

Jordan and Gilbert,

Bull. XVI, U. S. Nat. Mus., 1883, 422.

Physoclystous Acanthopterygians, with body elongate, fusiform; the scales minute or

wanting (generally cycloid, but about the thorax larger ones, sometimes ctenoid, are

developed, forming the so-called corselet of the tunnies). Lateral line distinct, frequently

sinuous. Head subcouic, pointed anteriorly. Mouth rather large, with lateral cleft; upper

jaw not protractile; maxillary without supplemental bone; sharp teeth on the jaws and

generally on the vomer, sometimes on palatines. Preoperculum entire; operculum well

developed, unarmed; in the extremely young the preoperculum is usually armed with

several radiating si)ines, subsequently absorbed and lost. Gill-openings large, continent

below. Gill-rakers usually long. PseudobrauchiiB present, large. A slit behind the fourth

gill. Branchiostegals generally 7. Dorsal fins 2, the first composed of rather slender,

spinous rays, depressible in a groove, the second with branched rays, the posterior on<;s

usually detached and separate, forming series of flnlets. The first dorsal is always either

elongate or widely separate from soft dorsal. Anal similar to second dorsal. Caudal

peduncle very slender, usually keeled, the caudal deeply forked, adapted fin- rapid pi'opul-

sion. Ventrals moderate, thoracic. Vertebra numerous (more than 25). Pyloric cieca

well developed, numerous. Stomach sac-shaped. Air bladder frequently absent.

KEY TO THE GENERA.

I. Body Aisiforni, moderately elongate Scombrin.15, Gill

A. Spinous dorsal short (of less than 12 spines), with wide space separatiuj; it from second dorsal; pec-

torals high up ; caudal not carinated.

1. Vomer aud palatines with teeth ; corselet obsolete .Scomber

2. Vomer and p.alatinos toothless ; corselet well developed Auxis

B. Spinous dorsal long (of more than t velve spines), contiguous to the second; pector.als low; caudal

with keels
;
pyloric Cicca very numerous Ok vcnin.e, Gill

1. Corselet imperfect or obsolete; teeth of Jaws strong.

a. 11 to 18 rays in siiiiious dorsal Scombekomorus
b. 25 rays in spinous dorsal

;
jaws beak-like Acanthocybium
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2. Corselet (leveloped.

a. Palatine teeth strong ; vomer toothless ; vertebra? normal Saui>a

b. Palatine teeth villi form.

* Vomer with teeth; vertebrie normal, the lower foramina small.

Lateral line single Orycnus
Lateral line d(iul]le Gkammatoucvnus

* * Vomer toothless; ahdoiniual verteUne with the lower foramina enlarged and a portion

between the vertebr:e. proper and the hLeuiapoi)hyses developed in the form of a net-

work or trellis Gvmnosakda
II. Body very elongate, compressed.

A. Spinous dorsal long; pectorals comparatively low; candal not ki'cled; pyloric ca-ca rather
few T11YKSITIN.E

1. Ventrals well developed.

a. Finlets present; teeth on palatines; body in greater part naked.
* Lateral line descending lielow posterior part of the spinous dorsal; body rather elongate;

dorsal and anal tinlets (5 (Type, Thijrsiles utini, South Africa and Van Dieraen's

Land) Thyrsites
* * Lateral line nearly straight; dorsal finlets 5. anal 4 ; body rather elongate.. Tiiyrsitops
* * * Lateral line absent; finlets few; skin spiuigerous; abd(->men keeled; body somewhat

elongate Euvettus
6. Finlets absent; palatines toothless; scales minute.

* Dorsal in two portions. Dagger-shaped spine behind vent Nesiarchus
* * Dorsal continuous. Two lateral lines Epinnula

2. Ventrals reduced to a single spine.

a. Finlets present ; teeth on palatines, none on vomer.
* Dagger-shaped spine behind vent. Body much compressed, incompletely covered with

delicate scales Nealotis
* * No dagger-shaped spine. Body slender, fusiform; lateral line descending in strongly

oblique line Iiclow front of spinous dorsal PkclmethichthY'S

6. Finlets absent; teeth on palatines and vomer.
* Ventral spine long, crenulate

;
preoperculum spiuigerous Dicrotcs

B. Body very elongate (height 18 to 20 times in length) ; spinous dorsal very long, with numerous

spines, continuous with the second; caudal not keeled; pyloric cicca not numerous Gempy'lin.e

1. Body scaleless ; no palatine teeth Ge.mpyxus

Subfamily SCOMBRIN.^.

Scombrids with fusiform, moderately elongate bodie.s, and short (less thau 12 spines) first

dorsal fin, separated by a wide space from the second dorsal. Pectorals high up. Caudal

not cariuated.

Several of the forms in the subfamily occur at times far out at sea, but this is no reason

for considering them properly pelagic. Like the common mackerel {^Scomber scombrus),

which also is found in schools remote from land, they probably all breed near the coasts,

and depend for their food upon tlie shoals of small fishes and crustaceans, which are almnd-

ant near the land. Scomber spawns at- considerable depths, but probably never beyond

the lOOfathom line. It is probalde that mauy of the Soombrnlcc sink at times far below

the surface strata, especially in the winter. These matters are but little understood, how-

ever, and it is indeed probable that our knowledge of the bathii; distribution of tlie mem-

bers of the mackerel family is no more imperfect than our su])posed knowledge of their

geographic range and nugrations. The remarks of Valenciennes in the -nistoire Naturclle

des lies Canaries" {Poissom,p. 4'J), though written fifty years ago, are worthy of cou.sider-

ation to-day.

Subfamily ORYCNIN^.

Scombrids having a fusiform, moderately elongate body, and spinous dorsal long, com-

posed of more than 12 spines, and contiguous to the second. Pectorals low. Caudal cariiiate.

Pyloric cseca very numerous.

The tunnies, bonitoes, and horse mackerels composing tliis family are even nu)re charac-

teristically pelagic than those ot the preceding subraniily, but never have as yet been found

below 100 fathoms. There is every reason to siipin)se that at times they sink below the

upper strata.

198GS—No. 2 13
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Subfamily TH YRSITIN^4E.

Scombrids with elongcate, subfiisiform, more or less compressed bodies, and long spin-

ous dorsal. Finlcts i)reseiit or abseut. Veutrals sometimes reduced to a single spine.

Pectorals comj)arativeIy low. Caudal not cariiiated. Pyloric cajca ratlier few.

THYR S ITE S. Cu v. & Val.

Thyrsites, Cfv. .and Val., Hist. Nat. Poiss. vni, p. 196.—Gill. Proc. Acatl. Nat. Sci.,Phila., 1862, p. 126.

Body fusiform and rather elongate. First dorsal with less than 25 spines. Pectorals

equidistant from the back and breast. Teeth on the palatines. Spinous dorsal contiguous

to the soft, variable. Pectorals equidistant from the back and breast, or nearer the latter.

Tail not keeled. Veutrals i, 5. Dorsal and anal fiulets developed. Lateral liue present.

Dorsal and anal Unlets 0. Lateral line abruptly decurved behind the last spines.

No species of this genus as modified by Gill has been found in the l^orth Atlantic, but

since it occurs in South African waters it is likely to occur farther to the north and the

diagnosis and figures are introduced for comparison.

Thyrsitcs atun (Euphrasen) C. and V., is the only species. It is iiudoubtedly a deep-

water form.

THYRSITOPS, Gill.

TIiyrsUo2)s, Gill, Proc. Acad. Nat. Sci. Phila., 1862.

Body fusiform, rather elongate. First dorsal with less than 25 spines. Spinous dorsal

contiguous to the soft dorsal fin. Pectorals equidistant from the back and bi'east, or nearer

the latter. Tail not keeled. Veutrals i, 5. Dorsal and anal fiulets developed. Dorsal finlets

5, anal 4. Lateral liue neai'ly straight.

THYRSITOPS LEPIDOPOIDES, Cuvier .vnl> Valenciennes.

Thyrsitcs Upidopoides, Ccvier and Valknciennes, Hist. Nat. Poiss., viii, 205, pi. ccxx.

—

GCnther, Cat. Fish.

Brit. Mus., II, 350.

Thyrsilops Upidopoides, Gill, Proc. Acad. Nat., Sci., Phila., 1862, 126.

A Thyrsitops with a somewhat robust body, having its height one-sixth of its total

length, its thickness two-fifths of its height. The length of the head, as iu pretiosus, is one-

fourth of the total length. Nostrils so jdaced that the anterior is midway between the orbit

and the tip of the snout, and the posterior midway between the anterior and the orbit.

Lower jaw passing the upper, but obtuse. Teeth in the jaws small, those iu the roof of the

mouth anteriorly very large and conspicuous. A row of teeth on the vomer, aud another

along each palatine bone, small, short, aud sharp. Tongue smooth. Operculum deeply

emarginate, having two sharp points, flexible, intruding into the skin. First dorsal low,

uniform in height, 17 very flexible rays, the length of which is about one-fourth of the

height of the body, the last being very small. The length of the base of this fin is one-

third that of the body. The second dorsal in its anterior part is twice as high as the first,

and its leugth is twice its own lieight. It is composed of 2 hidden spines and 14 rays, and
is followed by 4 fiulets. The anal is similar to the second dorsal in position and size, is

composed of 2 spines and 15 soft rays, and is followed by 4 finlets, the last of which
looks as if it were double. The length of the pectoral is one-ninth of the total length.

Veiitral two-thirds as long as the pectoral. The head and the most of the body ajiiiear

to be smooth, but toward the end of the tail some scales are visible. The lateral line is

nearly straight, and formed of a series of little, serrated scales. Color silvery, a little

darker ou the back; the lateral liue brown, fins gray, iris golden.

Kadia! formula: D. XVII, li, 14-1-iV; A. ii, 15+iV.
The types of this species were sent to the Mus6e d'Histoire Naturelle from Brazil by

Dehilandc, aud were a foot iu length. The species is undoubtedly an inhabitant of consid-

erable depths.
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THYRSITOPS VIOLACEUS, Bean. (Figure 2UU.)

Thyrgitopa violaccus, Bean, Proc. U. S. Nat. Mus., 1887, pp. 513, 514.

A ThijrsUops with the body stout, its greatest width being ex;i<;tly one-halfof the height
at the anal origin. The greatest height of the body is one-half of the length of the head,
and is contained 8 times in the total length without caudal. The length of the head is one-

fourth of the standard length; its greatest width is coutained 4i times in its length. Tlie

widthof the interorbital area is slightly greater than the length of the eye, which is con-

tained nearly T.J times in the length of th(3 liead and 3.^ times in the length of the upperjaw.
The least height of the tail eiiuals the width of the iuterorbital area. The length of the
snout equals twice the length of longest dorsal spine, and one-half the distance from the
tip of the snout to the origin of the spinous dorsal. The maxilla ext(Mids to the vertical

througli the front of the eye. The length of the upper jaw equals 3^ times the width of

the interorbital space. The mandible reaches to the vertical through the hind uuirgiu of

the eye; its leugth, including the tleshy tip, is 5 times the width of the iuterorbital area.

The anterior nostril is smaller than the posterior; it is situated in advance of the eye one
diameter of the eye. The posterior nostril is a narrow slit placed midway between the ante-

rior and the eye. Strong teeth on the intermaxillary and mandible. Tluee large fangs

anteriorly in tlie roof of the mouth
;
pseudobrauchi;e well developed; no trace of gill-rakers.

The spinous dorsal begins at a distance from the snout which equals twice the leugth of

the snout; it is highest iu the middle. The ninth and thirteenth spines are slightly longer

than tiie third spine and more than twice as long as the twentieth, their length equaling

one-half that of the snout. The soft dorsal is highest anteriorly, its longest ray, the fifth,

being nearly twice the least height of the tail. The caudal is forked; its middle rays about

one-half as long as the external rays. The anal origin is under the third ray of the soft

dorsal, its distance from the vent 2^ times the length of the dagger-shaped spine. The vent

is directly under the end of the spinous dorsal. The anal rays are longest anteriorly, the

fifth ray being nearly as long as the corresponding ray of the soft dorsal. The dagger-

shaped spine iu front of the anal e(iuals one-half the least height of the tail. The ventral

is immediately under the third spine of dorsal; its first and longest ray equals three-fourths

of the iuterorbital width. The fifth ray is about two-thii'ds as long as the first. The pec-

toral begins under the second dorsal spine; its length e(iuals 2i times the widthof the

interorbital area. It extends to the vertical midway between the lifth and six dorsal spines.

The lateral line is well developed ; it descends gradually from the upper angle of the gill

opening, reaching the median line of the body under the soft dorsal. Tlie scales are irregu-

lar in .shape, thin, elongate, cycloid, an<l decitluoiis.

Color, purplish. The spinous dorsal, pectorals, ventrals, aud inside of mouth blackish.

Eadial formula: I), xx, i, 19-1-2 fiulets; A. 17+3 fiulets; Y. i, o; 1*. 13.

TABLE OF MEASUREiMENTS.

Millimeters. itillinn-ters.

Leugth to base of caud.il (44 inches) 1,115
Greatest height of bodv 138
Height at ventrals 126
Height at anal origin 112

Least height of tail 40
Greatest width of body 56
Length of head '. 280
Greatest width of head 62
Width of interorbital area 40
Lengtli of snout 117
Length of upper jaw 1 30
Length of mandible, with tip 203

Length of twentieth dors.al 8)Mne 25

Lengtli of fiftli dorsal ray 78
Length of last dorsal ray 20

Length of second dorsal finlet 28

Caudal, length of middle rays 58

Caudal, length of external rays 116

Pectoral, from tip of snout 2.55

Length of pectoral 100

Ventral, I'rom tip of snout 285

Lengtli of lirst ventral ray 30

Length of tifth ventral ray 22

Vent, from dagger-shapiMl s]iiuc .32

Length of m.andibular tip 23
i

Length of dagger-shaped spine 20

Length of eye 37
Spinous dorsal, from tip of snout 233
Length of third dorsal 8]>ino 55

Anal, from vent i-i

Length of fi Ith anal ray 72

Length of last anal ray 20

Length of ninth dorsal spine 58
!
Length of last anal Unlet 28

Length of thirteenth dorsal siniv; 58

The type (Cat. No., F. S. N". M., 30287) was received by the National :Mu.seum from Mr.

W. A. Wilcox, agent of the TJ. S. Pish Commissiim at Gloucester, :\Iass., and was caught by

Capt. Thomas Thompson, schooner ^1/. A. Baston, on Lc Have Bank, in 12.5 fathoms.
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It is 4-1 inches long to the biise of the middle caudal rays, it is more nearly related to

Icpidopoidcs than to any other si)ecies; in tact, it is not very closely related to any of the

others. If we may trust the flgiires and descriptions of T. lepUlopoidcs our new species has

a larger number of dorsal s[)ines and rays and a much smaller luimber of dorsal and anal

Unlets. T. lepidopoidcn is said to be uniform silvery, the back somewhat plumbeous and

the tins gray. Our species is uniformly purplish brown, the spinous dorsal, pectorals, ven-

trals, and inside of the mouth blackish.

RUVETTUS, Cocco.

liureltiis, Cocco, Gioru. Soi. Sirilia, xlu, 1829, 2.

—

Gill, Proc. Acad. Nat. Sci., PUila., 18(32, 12(5.

IJody fusiform and somewhat elongated. First dorsal witli lessthan 25 spines. Spinous

dorsal coutinguous to the soft, variable. Pectorals equidisant trom the back and breast, or

nearer the latter. Abdomen keeled. Tail not keeled. Ventrals i, 5. Dorsal and anal

finlcts developed. Dorsal and anal tinlets 3. Lateral line obsolete. Skin witli bony,

oblirpie tubercles.

There have been two supposedly distinct forms described, one tlie Ruvettus j^retiosus

from the eastern Atlantic and the ^Mediterranean, and one, the Tliijraites selwlaris of Poej',

from Cuba. It is probable that Dr. Giinther is right in believing them to be identical, al-

though no one except Poey has examined this accidental form, and the two have never been
placed side by side.

Eutwttiis is no doubt similar in its habits to the closely-related Thyrsitops, which de-

cends below the hundred-fathom line.

EUVETTUS PRETIOSUS, Cocco. (Figure 210.)

El Escolar.

liuvcttus pretiosus, Cocco, in Giornale <li Scienzi* iier la Sicilia, xlii, 1829, 21; Nuov. Giorn. Lett. Pisa, fasc.

L.xxiiL— BoNAPAKTE, Fauna Italica, Pe.sc, pi. xm.

—

Capello, Joru. Acad. Sci., Lisbon I, 260; Cat.

Peixes, Portugal, 1880, 16.—Gill, Proc. Acad. Nat. Sci., Phila., 1862, 126,—Poev, Synopsis, 363; Enumer-
atio, 74.—SxEiNDAcnNER, Sitzb. Ak. Wise. Wicu., 1867, 102.

Thyrsitespretiosus, GtJNTnKR, Cat. Fish. Brit. Mus. ii, 1860, 351; Challenger Report, xxir, 268.—Canestrini,
Pesci d' Italia, 189.

—

Giglioli, Elenco, 84.

Tetragonurua siiii2>lex, Lowe, Proc. Zool. Soc, London, 1833, 143.

Aplurua simplex:, LowE, Trans. Zoijl. Soc, London, ii, p. 180.

liovclus Temminkii, Cantrainb, Gioru. Sci. et Litt. Pisa, 1883 (fide Poey.)
liovetlus Temminkii, Valenciennes, in Webb and Berthelot, Poiss. Canar., 52, plate.

Acanthodenna Temminlcii, Caxtraink, .Journ. Acad. Sci. et Belles-Lettres, Bruxelles, 1835, x, pi. i.

Thyrsiles acanlhoderma, LowK, Proc. Ziiol. Soc., London, 1839, 78.

Thijrsites scholaris, Poey, Memorias, Hist. Nat. Cuba, i. 1854, 372, pi. xxxil, fig. 1; 2-ii, p. 16; Repertorio

Fis. Nat. Cuba., ii, 13.

A Scombroid, with elongate, fusiform, somewhat compressed body; its height is equal

to one-sixth of its length (without caudal); the length of its head about one-fourth. Ab-
domen with a denticulated keel. Body covered with bony plates, remote from each other,

and armed with spines. No lateral line. The maxillary extends beyond the vertical from
the posterior margin of the orbit. Pii-st dorsal fin composed of 15 spines, 18 rays, and 2

separate flnlets ; the spinous portion received in a furrow. The second dorsal nearly simi-

lar and opposite. Two detached aiud finlets. Caudal strongly forked, the upper lobe the

largest. Color, above, blackish brown ; below, dull white, the bony scutes being whitish

in color.

Kadialfornuila: D. xv+lS+l+l; A. 17+1+1; P.15; V. 1,5; C.l)+8; E. vn.

This form, first described from the Mediterranean, occurs about Sicily; here it is so rare

at the present time that it does not appear to have a common name among the fishermen,

though Canestrini says that its flesh is delicious. Bonaparte refers to it as EoreWo, and
the fishermen of Catania call it Pcsci liuvetto. Dr. Anastasio Cocco first described it from
Messina. Giglioli has observed it at Genoa, Naples, Palermo, Malta, and Spalato (Dalma-

tia) and at Nice. It was subsequently found by Lowe at Madeira, and by Webb and Ber-
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thelot at tlie Canaries. It occurs rarely oii the Portuguese coast, where it is called Eaco-

lar, and doubtless also in Spanish waters. About the Canaries the tish is known as tlie

Eseolnr, a name which is said to l)e applied to members of the family Gadidw by Spanish
fishermen. The Escolar occurs in §reat schools about the Canaries in winter, and the

fishermen capture it with hook and line at a depth of a hundred fathoms or less, and its

flesh is highly prized. Cantraine states that it is taken at co7isiderable depths about
Malta. Lowe found it at jMadeira at deptiis as great as 300 and 400 fitlioms. It was found
by Poey in the waters of Cuba before 1854. Poey tells us that it is rarely seen in the

markets because of the difflculty attending its capture, for it can be caught oidy at a dei>th

of 300 fathoms on dark niglits in Septeudjer and the early part of October. I'oey further

states that when one of these fishes is brought to the surface it appears to be surrounded
by a globe of phosphorescent light. The Cuban fishermen go "a scholaring" {li cscolarear)

after the fishing for the Speartish {Tctraptiinis) has ceased, and before that for the lied

Snapper (LK(y'a)iMS fli/rt) begins. According to Canestrini it grows to the weight of 100

pounds in Sicilian waters.

In 1891 a specimen {'So. 13746, U. S. X. M.) 49 inches in length, was taken on Georges
Bank, in about 41° 40' N. lat., 67° 44' W. long., in September. It was obtained by the

schooner M. A. Baston, Capt. Thomas Thompson, of Gloucester, and was sent by the

captors to the U. S. Fish Commission. Another individual, feet long, was taken from

the same region a few weeks later. This also was sent to the Fish Coiuiuission, and was
transferred to the National Museum, where its skeleton is preserved.

NESIARCHUS, Johnson.

Nesiarchus, Johnson, Proc. Zoijl. Soc, London, 18G3, 173.

Body elongate, compressed, covered with small scales. Eye of moderate size. Several

strong fangs in the jaws; palate toothless. First dorsal fin with about 20 spines, separate

from the second. No detached finlets. Ventrais small, thoracic. Caudal fin present. A
dagger-shaped spine behind the vent.

NEsiAitnirs NAsrTTr>

The only species is iV. »/(,.stt^((s, obtained at Madeira, in 1801', by Johnson, and which has

since been captured in deep water oft' Portugal.

NESIARCHUS N.\SUTUS. Johnson. v

Kesiarchiis nn.v»VKS, Joiinsmn, Proc. ZoJU. Soi\ Ijondoii. 18(a, 17:!, pi. x mt.—Ci-NTiiEi:, ('h:illfn.i;iT Rrpurt,

xxn, 1887, 37.

Promelhem parndoxiis, Cai'ELLo, Jorn. Sc. Aeail. Lislion, I, p. 2()0, pi. iv, ti?;. .".; ii, p. I.M; C-.tt. Vvix..

Portugal, 1880, Ifi.—Stkixiuchnkr, Sitz. Ak. Wi.ss. Wicii, 18S7, lo:!.

Body very elongate, covered witli small, deciduous, (•ych)i(l scales, cousiiicuousiy marked

with concentric strias ; its height contained 13 times in its length. Head coiupres.-icd, its

flat cheeks covered with scales. A bi'oad groove between th(i eyes and on the snout.
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Length of liead in total ^. Eye below the dorsal outline, its diameter contained 9i times

iu the lengtii of tlie head; the interorbital space -slightly greater than the diameter of the

eye. Length of snout 4| times the diameter of the eye; snout terminated by a large, coni-

cal, cartilaginous process, projecting far beyond the jaw. Mandible with a similar but

longer (cartilaginous process, these projections giving to the head somewhat the aspect of

Sphynvna. Mouth large. Dorsal fla inserted in advance of the base of the pectorals, rising

from a groove; its spines weak, distant and grooved, but not tuberculated; higher behind

than in front. The second dorsal is separated fnjm the first dorsal by a distance equal to

about one-fifth of the length of the head; the second dorsal is high,subtriangular in frcmt,

its fourth and lifth rays the longest; the last 4 or 5 rays are short and much branched, the

last being elongated. Anal preceded by a stout, broad, two-edged spine, placed opposite,

similar in shape to the second dorsal. Pectorals pointed, inserted in the median line of the

body. Ventrals thoracic, close together, slightly behind pectorals; small, composed of a

spine and 4 soft rays, the length of the first and longest ray one-eleventh that of the head.

Caudal well developed, furcate^ very broad below. The lateral line descends from the

shoulder to the middle of the body, thence straight to the caudal. Color, plumbeous, with

black fins; peritoneum black.

Radial formula: I). XX, 21, li; A. i,22; P. 13; V. 14; B. VII.

A single specimen, 36i inches in length, was taken in April, 1802, off the coast of

Portugal. It was again taken by Capello off Lisbon and Setubal in October, 1877. Capello

says that though very rare it is known to the Portuguese fishermen, wlio do not distin-

guish it from Aphanopus carho, calling them both by the common name, Peixe espado preto.

KPINNULA, Poey.

Epimmla, Poey, Mem. Hist. Nat. Cuba, I, 1854, 369, 371.—Gunther, Cat. Fish. Brit. Mus., ii, 349.—Gill.

Pioc. Acad. Nat. Sci., Phila., 1862, 126.

IJody fusiform and moderately elongated. First dorsal with less than 25 spines.

Spinous dorsal continuous with the soft. Pectorals equidistant from the back and breast,

or nearer the latter. Tail not keeled. Ventrals, i, 5. No flulets. Lateral line present,

double.

EPINNIILA MAGISTEALIS, Poey. ^Figure 211.)

Epinnula magistralis, Poey', Mem. Hist. Nat. Cuba, i, 1854, 369, pi. xxxii, figs. 3, 4 ; Syu. Pise. Cubensium,

364: Euumeratio Pise. Cubens, 75.

—

Gunther, Cat. Fish. Brit. Mus., Ii, 349.

—

Gill, Proc. Acad. Nat.

Sci., Phila., 1862, 126.

A Scombroid with body subfusiform, somewhat compressed. Scales minute, delicate,

deciduous. Vertical fins scaleless. Ventral fins behind the pectorals. [Jpper maxillary

extends to below the middle of the orbit. Operculum with an obtuse angle. Dorsal and

anal nearly equal in length, but the anal somewhat the shorter. Caudal furcate, the lower

lobe the smaller. Ventral under the lower angle of the pectoral. Coloration bluish, lighter

on sides and belly, fins reddish brown, dorsal opalescent, iris white.

Radial formula: D. xv, I, 16; A. m, 13. V. i, 5; P. 1-14; C. 8 + 7; B. Vd; Pyloric

cu'ca, 10.

Poey's Epimutia mMjixtralis was known from a single specimen, !t8(l millimeters long,

obtained at Havana in September, 1853. It was not known to the fishermen, and nearly

forty years have elapsed since its capture. Everj'thing would seem to indicate that it is a

dweller in th<', depths of ocean adjacent to thiba.

The Albatross obtained a specimen (U. S. N. M., No. 37238), in the Caribbean Sea in

1885.

NEALOTUS, Johnson.

Healulus, .Johnson, Proi^ Zoijl. Soe., Loudon, 1865, 4.S4 (type, N. fnpes, .Johnson).

Body elongate, much compressed, incompletely covered with delicate scales. Cleft of

the mouth deep. Small teeth iu (lie jaws and on the palatine bones; none on flie \()mei'.
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First dorsal (composed of about 2(t spines) coDtiuuous, extending to the second; fiiilets

behind tlie dorsal and anal; a dagjiiH-shaped spine behind the vent. No keel on the tail.

Caudal flu well developed. Veutrals reduced to a spine each. Seven branchiostegals.

NEALOTUS TRIPES, JonxsoN.

Nealotus tr'qtes, Johnson, Proc. Zool. Soc, Lond., 18G5, 4;M.—Gi-ntiier, Cli;illenger Kfi>()rt, xxii, 1887, 35.

Body very elongate, with a few large, deciduous, simple scales of delicate structure

here and there upon its surface.

The height of the body is contained 9A times iu its length; the length of the head -ih

times. Head flattened above, concave in the interorbital region, with four low ridges, the

inner pair of which inclose an elongate, diamond-shaped space; lower jaw longest.

Eye round, lateral, its diameter ecpial to one-tifth of the length of the head; length of

the snout is 1§ times the diameter of the eye; opercle with two obtuse projections behind,

separated by a notch.

Spinous dorsal inserted in front of the root of the i>ectoral, its height slightly greater

than half that of the body; its length less than half that of the body; placed in a groove,

supported by twenty-one simi>le slender spines; the second dorsal is placed close behind the

first, not so high and less than half as long, with nineteen rays, and followed l)y two tirdets.

The pectoral origin is under the angle of the opercle ; its length is equal to that of the

second dorsal tin. The spines representing the ventrals are inserted close together under

the hinder part of the roots of the pectorals; their length about one-fourth of the height of

the body. These spines are longitudinally grooved, and each appears to consist of two or

three spines coalesced together.

Vent very slightly postiredian; a flat, dagger-shaped spine, longitudinally grooved,

half as long as the height of the body, inserted close behind the vent. The anal fin is

inserted behind this spine at a distance about equal to its length, and is opposite to, but

rather shorter than the second dorsal. Caudal fin deeply furcate.

The lateral line descends obli(piely from above the opercle to the middle of the length

of the flsh, and then continues with a gentler obliquity along the posterior part of the

body to the tail, where it is inserted at one-third of the distance from the ventral to the

dorsal outline.

Eadial formula: D. XXI
|
19

|
ii; A. 18

|

Iii; 1'. 1.!; V. 1.

This species closely resembles Promeihichthijn alhoiticiis, from which it may be dis-

tinguished by the dagger-shaped spine in front of the anal fln, by the greater number of

spines in the first dorsal—iil instead of 18—by the smaller number in the second dorsal

—

19 instead of 21—and by the longer anal, which has 18 instead of 10 spines. It also has

the ventral spines under the posterior angle of the pectorals, instead <>f in advance of

them, and has its lateral line descending more gently.

From Nesiarchns it is distinguished by its ventrid tins and by the absence of the car-

tilaginous x>rolongations of the jaws.

"This fish," remarks Giinther, " was known fVon,\ a single example, 10 inches long,

obtained at ^Madeira iu the month of December, and lias been fully (h^scribed by .Johnson.

The ChaUcnijer collection contains a very young specimen, only .{3 millimeters long, which

agrees so well with Johnson's description that it no doubt belongs to the same species. Only

the dagger-shaped postanal spine is shorter than the ventral spines, and also the seiiaration

of distinct finlets can not be clearly made out, as miglit be expected in so young an exam-

ple. It was brought up in the dredge at Cltallciu/er station 10, in lat. 3-to 51' N., Ion. ()8o

30' W., where the dredge had reached a depth of 2,r.7r. fathoms. However, no part of the

organization of these Trichiuroids indicates that they descend to so great a de])lh, whilst,

on the other hand, young Trichiuroids are not rarely found near the surface. It is, there-

fore, nmch more probable that this small fish entered the dredge shortly before it came to

the surface." {Giinther.)
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PROMETHICHTHYS, Gill.

Prometheus, Lowe, Trans. Zoi'il. Soc, Lomion, ii, 181; Proc. Zool. Soc, Loudou, 1839, 78; Fishes of Madeira,

141.—Gill, Proc. Acad. Nat. Sci., Phila., 1862, 126.

I'romctHcltlhyf!, Gill, Mom. Acad. Nat. Sci., vi. 1893.

Scombroids witli elongate, slender, fusiform body, long spinons dorsal, pectorals com-

paratively low, caudal without keels, veutrals represented by a pair of minute spines,

flnlets above and below, two in number, no dagger-shaped sjjine beliind vent. Preoper-

culnni unaiiued. Lateral line descending in strongly oblique line, below the front of the

spinous dorsal.

PROMETHICHTHYS PROMETHEUS (C. &V.) Gill.

THE BERMUDA CATFI.SH.

Oemptilus promethcMn, Wehh ,ind Berthelot, Poissons, lies Canar. , 51, pi. xi.

—

Cuvier and Valenciennes,
Hist. Nat. Poiss., viii, 213, pi. 222 (Saint Helena, Qiioy and Gaimard).

ThyrsUes prometheus, Gunther, Cat. Fish. Brit. Mus., ii, 351; Challenger Report, xxii, 1887, 268. (Madeira,

Rev. R. T. Lowe.)

—

Goode, Amer. Jour. Sci., xiv, 1877, 291 (occurrence in Bermuda).

? Gempyl us prometheus, Cuvier and Valenciennes, op. cii., 213, pi. 222.

Prometheus atlanlU-ns, Lowe, Trans. Zoiil. .Soc. London, ii, 181; Proc. Zool. Soc, 1839, 78; Fishes of M.adeira,

I, 141, pi. XX.

—

Gill, Proc. Acad. Nat. Sci. Phila., 1862, 126.

—

Poey, Synopsis, 364 ; Euum. Pise. Cuben-
sinm, 74.

?G««j)^?H.s (SoMfuZri, Cuvier and Valenciennes, ojj. cit., 215 (on description by Solander of individual 3

feet long fmm New Holland).

Promethichthys atlantimts, GUI. loc. cit.

Height of body one-eiglith of its total length; length of head two ninths. Lateral line

curves downward under origin of first dorsal. Ventral represented by a single spine in

advance of the pectoral.

Eadial formula: D. 18
|
21+n (in); A. 16

|
ii (iii); V. 1.

Oolor, silver graj', the spinous dorsal darker.

This fish, the " Coelho " or Eabbit Fish of Madeira, lives habitually at the bottom, and
is taken at most seasons at a depth of from 100 to 300 or 400 fathoms, and in the summer
months, according to Lowe, it is generally one of the commonest and cheapest fishes in the

market, where it is sold in bundles, chiefly to the Portuguese. It breeds in August and
September, and attains a length of 30 millimeters.

Several specimens were obtained in Bermuda in 1S77 by Dr. Goode. The fi.shermen

obtain it at a depth of 60 to 100 fathoms, and it is known to them as the "Catfish."

DICROTUS, Gunther.

IHcrotns, GttNTiiER, Cat. Fish. Brit. Mus. ii, 1860, 349. (Typo, /). armatus.)

Body rather elongate, compressed ; cleft of the mouth wide. The first dorsal continuous,

with the spines of moderate strength, and extending on to the second; flnlets none. Ven-
tral reduced to a long, crennlated spine. Preoperculum with several spines at the angle.

Body naked. Several strong canines in tbe .jaws; minute teeth on the vomer and the

palatine bones. No keel on the tail. Seven branchiostegals. P.seudobranchiie.

The fislies assigned to this genus are always small. They will perhaps prove to be the

young" of Prometheus or Gcmpyhis.

PICROTUS ARMATUS, Gt'NTHER.

Dicrnlns armatus, GiJNTUER, Cat. Fish. Brit. Mus., ii, 1860, 349.

The height of the body is 6^ in the total length, the length of the head 3 1^ The maxillary
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readies to below tlie anterior margin of the eye; preoperculuui with two spines at the angle;

operculum terminating in two obtuse points, separated by a notch. The dorsal spines are of

moderate strength, and tubercular; the second to the fifth are the longest, and as high as

the body; the posterior <mes gradually decrease in length; caudal forked; anal spines

short; pectoral of moderate length. Each ventral spine is inserted in advance of tlie pec-

toral; it is tubercular, very long, its length being equal to tlie height of the body. The
vent is situated far backwards, and its distance from the head is more than the length of

the latter. Scales apparently none; lateral line bent downwards anteriorly. Uniform sil-

very.
Radial formula: D. 18

|
IS; A. -,%; V. 1.

The specimen described by Giinther is only 2;^ inches long, and apparently young.

DICROTUS PARVIPINNIS, Goode and Bkan, n. s. (Finmo 212.)

The steamer Albatross captured several examples of a species of Dicrotus in the western

Atlantic. One at station 2.>>7, N. lat. 39^ m' 4.5", W. Ion. 70° 50' 30"; another at station

2542, K lat. 40° 00' 15", W. lou. 70=42' 20", and a third at station 2G'J1, N. lat. 34° 39'

15", W.lou. 75° 33' 30" off Cape Hatteras. The first two were obtained iu excursions off

Newport, R. I. The example from station 2C01, measuring nearly 1 inch in length, is

referred to in the description, the other two not being at the present time accessible to us.

We are led to refer this individual to the genus Dicrotus because of the absence of a dagger-

shaped spine behind the vent and because of the similarity in the number of dorsal spines,

we assume tliat Dicrotus of tiiinther is the young of Promethichthys atlanticus. Our spe-

cies resembles very strongly the illustration by Dr. Liitken, in "Si)olia Atlantica'* of Nca-

lotus tri2)es, and as there is no indication of the presence of a dagger-shaped spine even in

an example of nearly 1 inch in length we can not believe that our individual belongs to Nea-

lotus; it possesses the characters o{Dicrotus much more nearly and we shall refer to it under

that name. The length of the individual described is 21 millimeters to the base of the

caudal. The greatest height of the body(3A millimeters)iscontained6 times in the standard

length. The least height of the tail is one-half the length of the eye. The length of the

eye is one half the length of the postorbital part of head and somewhat more than one-sixth

of the total length of the head. The length of the head (9 millimeters) is contained 2J times

in the standard length. The upper jaw reaches to the vertical from the front of the orbit,

and the lower jaw to below the beginning of the postorbital third of the orbit. The nostril is

placed ill front of the eye a distance eipial to two-thirds the length of the eye. Three large

fangs in the upper jaw, a large fang near the tip of the lower jaw, and 8 smaller teeth.

Three weak diverging spines on the border of the preoperculum. The dorsal originates at a

distance behind the i\ve about etpial to one and one-half times the length of the eye, or about

over the middle of the operculum. The spines an; all serrated; the first five are about

equal, their length nearly equal to that of the postorliital part of the head; they diminish

gradually in size from the fifth, and the last is only about one-half as long as the eye. Tlie

longest ray is scarcely more than two-thirds as long as the eye. The anal r)rigin is under

that of the soft dorsal. The length of the anal base is about one-half that of the snout.

The soft dorsal base is not much longer tliau the anal base. Tlie first anal si)ine is onetliird

as long as the eye; the second s])ine is one-third as long as the soft dorsal base. TIk^ long-

est anal ray is two-thirds as long as the eye. The ventral origin is under the sixth si)iue

of the dorsal; the spine is strongly serrated; its lengtli ei|ual to that of tlie ninth dorsal

spine, slightly more than one-eighth of the standard lengtli. The ventral contains, also,

either a single bifid ray or two simple rays. The pectoral origin is under the third spine

of the dorsal. The length of the fin is onefourth the length of the head. Tlie cand.il is

moderately forked; the middle rays one-half as long as the snout and about two-thirds as

long as the external rays.

Radial formula: D. xxi, 11; A. ir, S; P. 12; V. i, 1, or i, 2.

Color silvery; caudal peduncle and top of back at base of dorsal brownish.
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Subfamily GEMPYLIN^E.

Scombridu) with very elougat<^, compressed body, and elongate, spinous dorsal, which

is continuous with the second dorsal. Caudal not carinate. Pyloric caeca few.

In this subfamily is a single genus and a single species.

GEMPYLUS, CuviEU and Valenciennes.

Gempi/his, Cm'iER au<l Valenciennes, Hist. Nat. Poiss., viii, 207.

Scombroidea with very elongate, slender, compressed body. Scales almost absent. Spi-

nous doi'sal very long, with thirty or more spines, continuous with the second; six Unlets

above and below. Veutrals minute, almost rudimentary. Caudal not keeled. Several

strong teeth in the jaws. Pyloric c;¥ca not numerous.

GEMPYLUS SERPENS, Cuvier and Valenciennes.

Scomber serpens, Solander, MSS.

Gevipylus serpens, Cvv. and Val., Hist. Nat. Poiss., viii, 207 (Antilles, from M. Pl^e).—Cuviek, Rfcgne

Animal, 111., Poiss., PI. XLix, Fig 2.—GtiNTiiER, Cat. Fish. Brit. Mus., ii, 1860, 350; Challenger Report,

.KXii, 1887, 41, and in Garrett's Fische der Siidsee, Hamburg, 1873, I, 106, Taf. Lxvm, Fig. B.

Gemptjlus coluber, Cuviek and Valenciennes, loc. cit., 211. (Otaiti, coll. by Garuot and Lesson.)

Lemnisoma thyrsitoides, Lesson, Voyage Coquille, Poiss., 160.

GEMPYLUS SERPENS.

A GempyluH with the ventrals reduced to a pair of very small spines. The height of the

body is contained from 15 to 17 times in its own lengtli; the length of the head from 5 to

5^ times in the same distance. Body scaleless. Coh)r uniform, the upper part of the dor-

sal fin black.

Kadial formida: U. xxx-xxxi, 12-13, vi; A. iii, 12, vi.

Pyloric C£eca, 9-10.

Giinther considei-s all known forms of this genus as belonging to a .single species, includ-

ing G. coluber, C. & V., the Pacific form, which he has figured in his Fhche der Siidsee, pi.

Lxviii, fig. B. It has been rarely obtained at the Canary Islands, in the Caribbean Sea,

and near the Society and Sandwich Islands. It is generally believed to be an inhabitant of

great dejrths.

Family LEPIDOPID.^.
Lepidopodidoe, Gill, Standard Natural History, iii, 188.5, 206.

Lepidopidw, Gill, MS.

Scombroidea with elongate band-sliaped bodies, a continuous or subcontinuous long

dorsal, a comparatively short anal, preceded by a considerable number of short detached

spines, no flnlets, and a distinct forked caudal. Pectorals with some inferior rays longest.

Ventrals rudimentary or absent. A spine, or scute, or pair of scutes behind the vent.

Scales absent. Lateral line conspicuous, sinking rapidly anteriorly. Teeth lanceolate in

jaws, sometimes larger in front. No teeth in palatines. Air bladder present. Gill mem-
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braues separate, free from istliiuus. Gills four, with a slit bcliiucl the fourth. AbdomiiKil

and caudal vertebrie numerous. Pyloric caica iu large numbers.

KEY TO THE GENERA OF LEPIDOPIDiE.

I. Dorsal continuous. Teeth (ju palatines. Veutrals present, scale-like, rudimentary. No post-anal spine

LlCl'IDOI'IN.K

A. Body high. Head with crest. Teeth iu jaws lanceolate in single rows. Pectorals broad, furcate.

Ventrals inserted consideral)ly behind pectorals.

1. Head rather long, with lateral occipital crests converging anteriorly. Orbit near to ]irolilc.

Maxillary carved and upper jaw shorter than lower Lepidopus
2. Head rather short, high, compressed above into a trenchant edge. I'rolile convex, declivous, far

from orbit. Mouth somewhat obli(iae. Maxillary straight. Jaws e((ual Evoxymetopon
B. Body low. Head crcstless. Anterior teeth long, compressed, posterior ones acicular; a few minute

teeth outside of anterior long ones. Pe<:torals slender, rounded. Ventrals under root of

pectorals.

1. Head rather long, depressed, with orbits encroaching upon profile. JIaxillarj' curved. Lower
jaw projecting BENTiioDE.sMrs

II. Dorsal in two subequal portions, closely contiguous. No teeth on iialatiues. Ventrals absent. A
dagger-like post-ana Ispine Aph.\nopix.e

A. Head long, pointed. Eye very largo, not close to profile. Upper jaw slightly curved, lower slightly

projecting Aphanopus

LEPIDOPUS, Gouan.

Lepido2)us, Gouan, Historia Piscium, 1770, 185.

—

Cuvier and Valenciennes, Hist. Nat. Poiss. viii, 218.

—

GiJNTHER, Cat. Fish. Brit. Mas. ii, 1800, 342; Cliallenger Report, xxii, 1887, 37.

VandeUiiis, Shaw, Zoology, iv, p. l'J9.

Zii>liotlieca, Montagu, AVeru. Mem., i, 82, Pis. ii-iii; ii, 432.

Body very elongate, band-like, scaleless; head pointed, with lateral occipital crests con-

verging anteriorly; cleft of the mouth wide, the jaws being armed with strong lanceolate

teeth in a single series, larger ones in front ; a series of minute teeth on the margins of tlie

palatines. Nodules oblique. Eyes large. Along the whole of the back one single dorsal

flu; anal spines numerous, but minute or hidden beneath the skin; no i)ost-anal spines;

caudal well developed; ventral fins rudimentary, inserted behind the pectorals. Twoi)Ost-

anal scutes. Eight branchiostegals ; air-bladder present. Pyloric ca«a somewhat numer-

ous. Type, Lepi(lo2>us Goiiaiii, Bl.

LEPIDOPUS CAUDATUS, (Exturasex), White. (Figure 213.)

Trkhiurus caiidatits, Eupiira.sen, StO(^kh. K. Vet. Acad. Nya. Handl., 1788, ix, 52, Tab. 9, Fig. 2.

Lepidopus laudatus, White, List of Hrit. Fishes, 1851, 32.

—

Gijntiier, Cat. Fish. Brit. Mns. ii, 344 (with

extended symmyniy).

Height of the body lo^ in the total length, the caudal det^ply forked. Anal spines iu

great number—minute, if visible. Color, uniform silvery.

Radial formula: D. 102-104; A. 24-5.

Ctec. Pylor. 23. Vertebne 41+ 71. (Giinther.) This form has been taken many times

during the century, from Norway to South Africa, and the Mediterranean. It evidently lives

at considerable depth and comes rarely to the surface. It has not been found in the AVest-

ern Atlantic. A specimen was obtained by John Xantus de Vesey at Cape St. Lucas, and

the species is also known as the "Frost-fl.sh," about Tasmania and New Zealand, where,

according to Lendenfeld, it occurs periodically in great numbers, evidently coming up from

the depths to deposit its spawn near tlie shore.'

EVOXYMETOPON (Poey) Gill.

Eroi\jmt1opo», (PoEV,) Glix, Proc. Acad. Nat. Sci., Phila., 1803, 228.

Ilody very elongate, band like; head with the supraocular portion coin])ressed into a.

trencthant edge, and tlie uppta- profile abruptly descending towards the end of tlie snout;

eye of moderate size, much below the upper profile. Cleft of the mouth wide: teeth lance-

'Zoiilogischer Auzeiger, 1883, 559.
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olate, in sinj^le rows, with larger ones in front: a series of small teeth on the palatines.

Fins as in Le^)idoj)us. ((liiHther.)

EVOXYMETOPON T^NIATUS, Poey. (Figurfi214.)

Evoiymetopon ianiatus, (Poey,) Gill, Proc. Acad. Nat. Sci., Pbila., 1863, 228; Ann. Soc. Esp. Hist. Nat., ii,

1873, 77, PL V.

The greatest height eciuals about a twellth of the extreme length, while the head forms

about an eighth of the same. The head is oblong, trenchant above, elevated above the

eyes for a space considerably greater tiian the diameter of the eye, and decurved very

obliquely downiwards to the snout. The diameter of the orbit enters about G times in the

head's length. The first ten dorsal si^ines are undivided; the rest split.

Eadial formula: B. 7; D. 87; A. 10; C. 17; P. 12.

The color is silvery, with about six narrow reddish bands most distinct behind, the

first on the ridge of the back and the fifth along the lateral line. {Poey.)

The following table indicates the relative proportions of the Evoxymetopon twniatus.

Measurements.
MillilUfters

Extreme l(Migtli 100

Bo.ly

:

Gioatost height 8

Height at anu.s 6^

Height of tail between :uins ;in(l eaudal lin 5

Least lieight of tail i

Head

:

Greatest length ^. 12

Distance from snout to nape 7

Length of snout 4^

Length of operculum 4i

Length of lower j.aw 5

Orbit

:

Diameter 2

Distance fri>m profile 21

Dorsal

:

Height at iirst spine 3

Height at second spine 3J

Height at ray above anus 1

J

Height at ray between anus aiul caudal 1|

Caudal:

Length of external rays 3J

Pectoral

:

Distance from snout at upper axilla 14

Length 6i

Ventr.al:

Distance from snout l"i

Length 2|

A specimen oblaiucd by Poey at Havana was presented by him to the Is'atioiial Museum
(1^0. .'•735), and a figure of it iajiere given.

Evoxymetopon Poeyi, Giinther, from the Mauritius is a very closely related form.

BENTHODESMUS, Goode and Bean.

Jicnthodcsmus, Goope and Bean, Proc. U. S. Nat. Mus., iv, 1881, 380, PI. ii. (type, Lrpidnpiis rlonqatiis,

Clarke.)

—

.Iouran and Giluert, Bull, xvi, U. S. Nat. Mus., 910.

Body naked, nuu'h compressed, attenuate, tapering gradually from vent to base of

Ciuidiil. Caudal peduncle very slender, supporting a small but well developed caudal fin.

Vent considerably nearer to head than to tail. Lateral line simple, in a deep, wide fuirow,

nearly straight, in front of the vent gradually ascending to the scapular region.

Hea<l compressed, its upper ]>rofllc nearly horizontal; snout gibbous near its en<l, as in
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Lepidoi>us. Top of head very flat, concave between tlie eyes, with no occipital crest. Iiiter-

orbital ridges not elevated. Eyes large, slightly postiucMlian. Operculum ohiong, reacliiiig

a little beyond the base of the pectoral flu. Nostrils Iiorizoutal, iu front of the eves.

Supramaxillary not extending to vertical from front of eyes. Lower jaw with stout cutau('-

ous ap])endage.

Three very long, simple, compressed teeth on each intermaxillary iu front; outside of

these a few minute teeth, and behind them a row of large acicular teeth. In lower jaw a
single row of moderately large acicular teeth, more numerous than iu the upper Jaw, largest

in the middle of the jaw. Palatine teeth minute.

Dorsal fin, bogiuuiug above the operculum, nearly uniform iu height throughout its

entire length, and continuous almost to the caudal. Kays very numerous (over 150 in B.
elongatus). Aiuil beginning near the vent, preceded by a single scale-like appendage;
spines very numerous (numbering with the rays about 100 in B. dongafus, all except 28 or 30

being spines), minute and almcist hidden; a short fin posteriorly.

Caudal small, normal, forked. Pectoral inserted almost horizontally, with lower rays

longest, and its upper outline rounded. Ventral fins represented eacli by a minute scale-

like spine, inserted below the origin of the pectorals.

PseudobranchiiB present; gills i, a slit behind the fourth. Gill-rakers short and spiny,

in a single series on the flrst and second arches, almost obsolete on the third and fourth.

(In Lcpidopus caudatm all the arches are supplied with several series of rakers.)

Bcnthodesmus may be distinguished from Lepidopm and JEvo.rymetopon by the following

salient characters:

1. The slenderer, lower form of the body, the height of which iu B. dongafus at the

vent is one-fourth the length of the head; in Lcpidopns caudatus, nearly half the length of

the head.

2. In the location of the vent, which is considerably nearer to the head.

3. In the depressed form of the head, its flat profile, the insignificance of the frontal

ridges, and the absence of the occipital crest.

4. In the much greater number of dorsal rays.

5. In the more advanced position of the rudimentary ventrals, which are situated in

Benthodfsmus under the base of the pectorals.

6. In the presence of a single small postanal scute, in place of the two hirger ones iu

Lepidopus.

10. In the characteristic arrangement of the gill-rakers.

BENTHODESMUS ATLANTICUS, Goode aud Beax, n. s. (Figure 215.)

Benthodesmits elongatits, GooDE and Bean, Proc. U. S. Nat. Mus., iv, 1881,380-3, Figure.—Jordan and Gil-

bert, BuU. XVI, U. S. Nat. Mus., 1883, 910.—Jokd.vn, Cat. Fish. N. A., 1885, 67.

Body attenuate, its height at the vent contained four times in length of head, its width

being about one-third of its height at the point mentioned. Length of caudal [)eduucle

half of greatest height of body. Least height of tail one-third width of interorbital area.

Length of bead contained seven and a half times iu length of body, its greatest width

one-sixth of its length; its greatest height nearly one-fourth of its length; width of interor-

bital area (on the bone) one-fourth of the height of the head. Length of snout contained

2i times in length of head. Upper jaw not reaching to vertical fi-om anterior margin of

eye, and equal in length to the postorbital portion of head. Lower jaw in length equal to

about twice the greatest height of body. ^Mandibular tip nearly one-third as long as the

diameter of the eye. Eye slightly postmedian in location, the orbital diameter eipuil to half

the length of the snout.

Besides the three long teeth, there are on each intermaxillary S or 9 of moderate size;

on one side many small intermediate teeth are present. The number of teeth iu the lower

jaw varies from 13 on the one side to 21 on the other.

The flrst branchial arch has 13 gill rakers, the longest of which measures about 2 milli-

meters. The second arch has about the same number, while on the third there are but 6 or
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7, very small, and present only in tie angles, while in the fourth there are about the same
number, very inconspicuous.

Tlie dorsal liu originates above the middle of the operculum, and at a distance from the

snout e(iual to twice the length of the snout.

Tlie amil fin is composed of about 100 spines and rays. Owing to the mutilation of the

specimen it is impossible to determine how many there arc of each, but there are supi)osed

to be about 28 rays, normally united by a membrane into a fin.

The caudal is also imperfect, but the middle rays are seen to be about half as long as

the remnants of the external rays. The fin is supposed to resemble in shape that oi' Lejn-

dopus caudatus.

The pectoral originates under tlie tip of the opercular flap. Its outline is rounded

above instead of emarginate, as in Lepidopus caudatus. Its longest ray equals in length

the postorbital part of the head.

The ventrals originate at a- distance from the snout equal to that of the base of the

pectorals from the same point. They are rudimentary and represented by minute scutes,

the length of wliich is 3J miUimeters in the specimen before us, and about equal to half the

iuterorbital width.

Eadial fonnula: D. 154: A. 100; P. 12; V. I.

CiPcal appendages 8, in the si^ecimen examined. Some, however, may have been lost,

the abdominal viscera having been partly digested by the halibut in the stomach of which

it was found.

Color, uniform silvery, with traces of dark color upon head and tail.

The type of this descrii^tion, a remarkable fish, taken from the stomach of a halibut

caught on the western edge of the Grand Bank of Newfoundland in 80 fathoms, was received

in 1887 from Ca])t. Roderick Morrison, of the Gloucester fishing schooner Laura Kelson.

Extreme length of type (No. 29116), 890 millimeters (35^ inches.)

A specimen was taken by the Albatross at station 2362, at a depth of 25 fathoms, and

another by the Blale at station vii, ott' St. Kitts. in 208 fathoms.

B. elongatus was first obtained by Mr. Clarke, who thus describes its canture:

trr;^/:^?yr/rrr:^rrrrrrrrm^^

BENTHODESSirS ELONGATCS.

Collected by self, Hokitika beach, October 12, 1874, and the only perfect specimen of
so7ne eight or ten which have come under my observation. All were in the same proportion
as the one a])ove described, and varied but little in size, but were generally much mutilated
by attrition on the sand and shingly beach.

Besides the type of the genus, Benthodesmiis elongatus, Clarke, known from New Zealand,

there is a Japanese species Benthodesmus tenuis, (Giinther),from Inosoma, Jajjan,' taken by
the Challenger in 345 fathoms, at station 232.

APHANOPUS, Lowe.

Aphanopm, Lowe, Troo. Zool. Soc, Lontloii, 1839, 79. (Tyi)e, A. carho, from Madeira .—GiJNTHER, Cat.

Fish. Brit. Miis., ii, 1860, p. 342; Cliallenger Report, xxii, 1887, 36.

Body very elongate, band lilii', scaleless; head long, pointed; cleft of the mouth very

wide, jaws armed with strong, lanceolate teeth arranged in single series and in common

^Lepidopus tenuis, GOnther, Annals Magazine of Natural History, Loudon, xx, 1877, 437; Challenger

Eeport, XXII, 1887, 37, pi. vil, fig. B. (Type 24 iiu'lies long, from luosoma, Japan.)
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alveolar groove; no teeth on palatine; eye very large; back occupied by a long dorsal fin,
divided in two subequal parts. Anal spines numerous and feeble; a dagger-shaped spin('
behind the vent. Caudal well devtloped, deeply cleft; pectorals moderate, rounded; veu-
trals absent; branchiostegals seven; air-bladder present. Pyloric appendages few.'

APHANOPUS CARBO, Lowe. (FiRure 210.)

Aphanopxis carlo, Lowe, Proc. Zool. Soc. Lond., 1839, 79.—Gunther, Cat. Fish. Brit. Miis., ri, 18G0, 31.3

(with description of skeleton).—Challenger Report, xxii, 1887, 37, pi. vii, fig. A.—Capello, Joru.'sci.
Acad., Lisb., vol. I, tab. iv, fig. 4.

This species has never been described, except in so far as its characters are included
in that of the genus. Lowe's original statement concerning it was as follows

:

Of this most curious new genus a single individual only has yet occurred. The whole
fish is of a dark coffee color, approaching to black ('uniforn'i black,' says (Tiinther), and has
in form so close a general resemblance to Lepidopun anjyrcux, that it might well be taken
hastily for a mere variety of that fish.

It has been obtained only from Madeira and the coast of Portugal, where specimens 4
or 5 feet long have, in rare instances, as stated by Capello, been caught on the long lines

used by the fishermen for the capture of deep-sea sharks.

" We have no information," writes Gunther, " as to the exact depth at which this fish

lives, but there is no doubt that it belongs to the deep-sea tauua. The large eye, the black
color of the body, and the thinness of the bones of the head and of the vertebrae, are ad-

ditional evidence of the bathybial habits of the fish."

APHANOPUS MINOR, Collett.

Aphanopus minor, Collett, Vidensk. Selsk. Forhandl. Christiania, 1886, No. 19, 3.

A single specimen of a silvery-gray species of Aphanopus was taken July 4, 1886, off

the east coast of Greenland, lat. 6.5° N"., Ion. 31° W., by Captain Pedersen, of Sandefjord,

Norway, who placed it in the University Museum at Christiania,

The following is Collett's diagnosis:

Dark silvery or steel-colored. The length of the head is about 2% in the length of the

body to the vent; diameter of the eye about 4| in the length of the head; 8 long teeth in

the intermaxillary, the two foremost "canines" the longest; 8 teeth in the lower jaw, atrifie

shorter ; no teeth in vomer and the palatine bones. Ventrals, none ; a strong dagger-

shaped spine behind the vent. Air-bladder present; appendices pyloriciB, 7.

Length from tip of snout to the vent (in the single specimen examined) 352 millimeters,

Eadial formula: D. 41. -f "?; A?; B. vii.

measueement.s.

MilUnieters.

Snout to vent 352

Length of head 131

Length of head to tip of snout 126

Greatest height of head (above the eyes) 38

Eye to tip of under jaw 57

Length of snout 53

Diameter of eye 27

Post orbital part of head 46

Millimeters.

Length of intermaxillary 57

Length of mandible 82

Greatest height of body 48

Height of body at anus 40

Distance of vent from anal fin 16

Distance of eye from nostril 8

Length of pectoral 50

' The following is Lowe's diagnosis, as published in 1839 :
" Form as in Lepidopus, elongate, much com-

pressed, like a sword blade, nalced, but with a short keel on each side toward the tail. Muzzle and teeth

as in Lepidupiis (Gouan), but the palatines unarmed. Dorsal fins 2, nearly eiiual. Anal fin as in Lepi-

dopus ( but with a strong, sharp spine instead of a scale before it), a little behind the vent. No trace or rudi-

ment of ventral fins."
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Family TRICHIURIDvE.
Trichiurini, IJoNAPAnTE, Cat.alogo Metodico, Pesci Europei, 1846, 78 (Subfam. 136).

Trichiuroidei, Blekkkr, Euiiin. Spec. Pise. Arch. Inilieo, 1859, 61.

yVic/tiKJifin', GiJNTiiER, Cat. Fish. Brit. Mus., ii, 1860, 842.—Gii.L, Proc. Acad. Nat. Sci. Phihi., 1863, 224;

Am-. Fam. Fish. 1872, 8 (No. 77) ; Standard Nat. Hist, in, 1885, 206.

Scombroidea, witli very elongate, compressed, scaleless body, tapering to a point, and

without caudal. Dorsal and anal long, low, continuous, confluent posteriorly. Pectorals

normal. Ventrals absent or rudimentary. Mouth wide; jaws armed with very strong, un-

equal teeth. Lateral line present. Air bladder present. Gills 4, with a slit behind the

fourth. Gill membranes sei)arate, free from the isthmus.

In addition to the typical genus Trichiurus, characterized by the absence of ventrals,

there is a Chinese form, Hupleurofirammm (with a single species, E. muticun), in which the

ventrals are represented by a pair of very small scales.

TRICHIURUS, Linnaeus.

Trichiurus, Linnaeus, Systema Natiir.-e, Ed. x, 1, 246; Ed. xii, I, 429.

—

Cuvier, Rcgne Animal, Ed. 1, 1817,

246; Ed. 2, 1829, 218.—Cuvier and V.\lenciennes, Hi.st. Nat. Poiss, viii, 2;{5.—GCntuer, Cat. Fish. Brit.

Mus. II, 346.—JOHDAX and Gilbert, Bull, xvi, U. S. Nat. Mus., 212.

Lepturus, Artedi, Spec. Pise, 101.—Gill, Proc. Acad. Nat. Sci. Phila., 1862, 120.

Body very elongate, band-like, tapering to a fine point. Head long; cleft of mouth
wide; teeth very strong and unequal in the jaws; teeth on the palatines, none on the

vomer. Preorbital covering cleft of mouth posteriorly. A shigle dorsal along whole of

back; anal very long, of short detached spines, minute or hidden in the skin; ventral fins

reduced to scale-like appendages or absent; pectorals small. No caudal. No scales.

Lateral line decurved, concurrent with the belly. Vertebra^, 3<J+120. Color, silvery.

TRICHIURUS LEPTURUS, Linnjsu.s. (Figure 217.)

The Scabbard Fish.

Trichiurus Icpiurus, LlNN^us, Syst. Natura>, ed. x, 1758, i, 246. GItnther, Cat. Fish. Brit. Miis., ii, 346;

Challenger Report, vi, 66; xxii, 39.

—

Jordan and Gilbert, Bull, xvi, U. S. N. M., 422.

Trichiurus arijcnteus, SiiAW, Zoology (Fishes), iv, 90, pi. xii.

Lepturus arffeuteus, Gill, Proc. Acad. Nat. Sci., Phila., 1862, 126.

A Trichiurus with long, pointed, snout whose length is about equal to that of pectoral.

Maxillary reaching nearly to vertical from middle of eye. Length of head, 7^ times its

length ; height of body, 16.

Color silvery, with darker dorsal.

Radial formula : D. 135 ; A. ca. 100.

This is a well-known form, frequently found in shoal waters from Cape Cod to the

West Indies, and needs no description here.

The Challenger obtained the scabbard-fish off luoslma, Japan, at a depth of 345 fath-

oms. Young were obtained by the U. S. Fish Commission at station 2273, at 17 fathoms;

2289, at 7 fathoms; 2121-2, at 31-3-t fathoms.

A commercial fishery of considerable importance exists at Jamaica. This sjiecies

enters the estuary of the St. Johns River in Florida, and has been known to leap into row-

boats. Liunauis wrote of it in 1758: Totus argentvus exllicns ex aqua sajpt in eymbam.

(Systema Naturje, ed. x, i, 246.)

Family CORYPH^^NID^E.
/ Corifenidi, Ramnesqve, Indicc d' Ittiologia Siciliana, 1810, 29.

Corijphanidw, Lowe, Proc. Zoiil. Soe., London, 1839, 80.

—

Swain.son, Nat. Hist., etc., Il, 1839, 177.—BoNA-
i-AUTE, Catalogo Metodico, Pesci Europei, 1846, 76 (Fam. 64).—Gill, Arr. Fam. Fishes, 1872, 8 (No. 81,

name only).—Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 458.

Coryphxcnini, Bonaparte, Icon. Fauu. Italica, Pesci, 1842, Introduzioue.—GtJNTHER, Cat. Fish. Brit. JIus.,

II, 404.

Coryphcvnoidei, Bleeker, Teutameu, 18.59, x.viii (Familia 101).



DISCUSSION OF SPECIES AND THEIR DISTKIBUTION. 209

Body compressed and elongate. Teeth on jaxrs, vomer, and palatines. Skull -witli

crest. A single, elongate dorsal; anal shorter; pectoral very small; ventrals thoracic.

Lateral line present. Gill membranes free from isthmus. Branchiostegals 7. No pscudo-

branchiiB. No air bladder. Pyloric appendages numerous. Vertebru; more than 10+14.

CORYPH^^NA, Linneeus.

Coriipha'na, Linn.eus, Syst. Nat., ed. x, 1758, I, 261.

—

Cuvier and Valenciennes, Hist. Nat. Poiss., ix,

268.—GuNTHER, Cat. Fish. Brit. Mus., li, 404.

—

Jordan aud Gilbert, loc HI.

Lampitgus, Conner and Valencienxe.s, op. cit., 317.

—

Gill, Proc. Acad. Nat. Sci., Phila., 1802, 127.

Body elongate, covered with small, cycloid scales. Cleft of tlu; mouth )blique, the

lower jaw projecting. Cardiform teeth on jaws and vomer and palatines ; a patch ofvilliform

teeth on the tongue. Skull-crest much more elevated in adult than iii young. Dorsal

many-rayed, low, extending from nape nearly to base of catidal; anal similar, but shorter;

both without distinct spines; pectorals small ; ventrals well developed, thoracic, 1, 5, partly

received into a groove in the abdomen; caudal tin widely forked.

Liitkeu lias reviewed iu his Spolia Atlantica the species of the genus Corypluvna, aud an

abstract of his conclusions is here presented:

The genus CorypJta'na, the "Dolphins" as they are called Ijy sailors, is one of those

peculiarly pelagic in its characteristics, and it is an example, more remarkable than any

other, of the extreme confusion which has resulted from the fact that a numbe. of really

limited existing species has been divided into a great number of nominal species, based

only upon differences of age and sex, individual peculiarities, difi'erent geographical locali-

ties, carelessly made drawings, incomplete descriptions, etc., a confusion which has been

wrongly charged to Ouvier. The mistake of separating the species into two genera, Cory-

phwna and Lampugus, has already been rectitied by competent authority, and the number

of species believed to be well founded at the same time was reduced from 19 to G. He is now
of the opinion that the number siiould not be more than 2, or at the most 3. The two time-

honored species of Liun;eus, the large Dolphin, "La Petite Dorrade" (C. hippurus), which

reaches a length of nearly 6 feet; and the little Dolphin, " La Petite Dorrade" (V. cquisefls),

which rarely exceeds 2^ feet. In Spolia Atlantica, Liitken gives an extensive comparison

of these two species, having special reference to the changes which they undergo with age,

and those which, like the length of C. cquiscfis, are sexual ; aud these variations have been illus-

trated by figures of the head, which are reproduced in this work. Most of the species de-

scribed and figured can, according to Liitken, be very easily assigned to the two cosmopoli-

tan species referred to, which have been often brought in by sailors, the only ones, in fact,

from which he has been able to get material for study. Liitken hesitates in his oi)inion

concerning G.pelaglca. {azorica, sivuhi) of the Mediterranean, which has been accepted by

most authors who have studied the 'Mediterranean fauna, but which very probably does

not differ specifically from C. hippurus; at least, he felt obliged to regard as a young speci-

men of this species a little " C. peku/icn'^ from the Mediterranean, which, under that name,

was sent to him for examination by a museum in Italy. In support of his opinion that

there are really only two species of Goryplucna, he mentions two circumstances—one, that

Giinther, although he formally acknowledges more, actually refers all the si)ccimens in his

own custody to these two species and has not recognized any others; and again, that Liit-

ken himself has been able without difliculty to divide numerous s])ccimens of young Cory-

phwna, from 18 to 62 millimeters long, caught by Scandinavian Oshennen, into two series,

representing two species, and to refer tliese series to the two species before mentioned, and

to no others, to wit, most of them to C. equi.scHs, and a fewer number to C. hippurus. The

little Coryphamas are so dissimilar to the adults that it is very ea.sy that they should have

given rise to mistake, and thus it has happened that the young C. hippurus has been de-

scribed by Pallas under the name of C.fnsciolata. Liitken, in the work referred to, gives

comparative descriptions of the young individuals of both species in their successive states

and in relation to their adult fornLS, and gives figures illustrative of his ideas, calling at-

tention to the fact that the greater length of the ventrals iu C. hippurus, and their jioint of

19808—No. 2 14
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origin under the i)o,ctorals less fiirtlier backward tlian in C. fqidsetis, is one of the best means

of separating the yonng of the two forms, and corresponds also to one of the best distinc-

tive characters of the ailnlt. The small individnals of both species not only have the

])reoperculiiin provided with spines, bnt also a scapular spine and snpraorbital spine on

each side. Tlie larger spi'cimens have the body very elongate, but are at the same time

less thick, without being compressed, as they are in advanced age. The dorsal is rela-

tively as low as in C. eqiii.srtis: in the adult, its origin at a point scarcely behind the anterior

margin of the eye; in tiie young, above the posterior margin of the preoperculum; in those

still younger, between the preoperculum and the opening of the gills; in G. hippurus, adult,

above the posterior margin of the pupil; in the younger specimens of the same species,

above the branchial opening, and so on. The system of coloration is a marked character

in the different ages.

Family BRAMID.yE.

Bramida;, Lowe, Pise. Syu. Maderensium, etc. (1834) ; Trans. Cambridge Philos. Soc. 183B, 197.

—

Gill, Arrange-

ment Families of Fishes, 1872, 9; Century Dictionary, 659.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat.

Mus.,1883, 455 (in part).

Bramhii, Bonaparte, Catalogo Metodico, 1846, 76 (Subl'am. 132).

Bramdformes, Bleekek, Teutameu, 1859, xxii.

Scombroids with short, oblong, compressed body. Head rounded; snout, obtuse, con-

vex; month wide, oblique. Vertical iins, long, elevated, anteriorly continuous, with but

few spinous rays. Ventrals thoracic. Teeth on vomer and palatines. An exterior row of

strong teeth in the jaws. Premaxillaries protractile. Branchiostegals 7. Pseudobranchise

present.

THE POMFRET (Braiitd l\au.)

A single genus Brama, of which Taractes (without spinous jjortion to dorsal and anal)

is the young.

They are strictly pelagic, and it would seem probable that they descend to considerable

depth.

BRAMA, Schneider.

Bmmn, Schneider, Bloch's Systema IclithologiiB, 1801, 1.98 (type, B. alropos Sclm.).—Risso.Hist. Nat.Eur.
M^rid. HI, 433.—CuviEuand Valenciennes, Hist. Nat. Poiss., vii,281.—GOnther, Cat. Fish. Brit. Mus.,
u, 408.—Jordan and Gilbert, Bull, xvi, U.S. N. M., 455.

Taractes, Lowe, Proc. ZoGl. Soc. 1863, 82.—Poey, An. Soe. Esp., v, 148.—Gunthei:, Cat. Fish. Brit. Mug.,
II, 410.

Pterycomhiis, Fr.iE.s, Vet.Akad. llandl., 1837.

P>ody coin])resse(l and more or loss elevated, covered with rather small scales; cleft of

the mouth very oblique, \\ith the lower jaw longest. Dorsal and anal fins elongate, the
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former with 3 or 4, the latter with 2 or 3 spines; ca.ulal deeply forked; ventrals thoracic
with one spme and five rays. The jaws with an outer series of stronger tectli ; the tcetli of
the pahitine bones and of the vomer are easily lost. Opercles entire. Seven branehios-
tegals; an- bladder, none. Pyloric appendages in small number. (Uiinthcr.)

A very elaborate study of Brama has been completed by Liitken, based upon a lar-c
series, chiefly of young specimens. Concerning B. Rait he concludes that it is quite cosmo-
politan in its distribution, occurring from the Faroe Islands to the Cape of Cood Hope,
and is represented by closely similar, if not identical, forms on the coast of Chili (^l
cMlensis and australis) and New Zealand {B. squamosa) and in the waters of Japan. He
states that it has not yet been found in the West Indies or off the east coast of North
America, overlooking, perhaps, the fact that Brama L'aii was observed at the Bermudas in
1880 by Dr. Goode. He considers B. orcini and B. Bussumieri and Taractes asper to be im-
mature forms and gives a very doubtftil acceptance to six species, claiming to be distinct
from B. Eaii, described from various parts of the Atlantic:

Brama Jt/assizii, Poey (Mem. Hist. Nat. Cuba, ii, 1856-8, 204). Cuba.
Brama Brevoorti, Poey {Joe. cit., 206). Cuba.

Brama Saussurii, Lunel {Revision, etc., 185, pi. ii). Cuba.
Brama longiphmis, Lowe (Proc. Zoiil. Soc, 1843, 82). Madeira.

Brama prineeps, Johnson (Proc. Zool. Soc, 1863, 38, pi. vii). Madeira,

Brama Raschi Esmark (Forh, Vid. Selsk., Christiania, 1801). Fiumark, Iceland.

Serious discussion of these forms can not well be attempted without a large series o"

specimens of all ages. In the meantime, it is most convenient to consider all the Atlantic

forms as members of a single species, quite variable in the proportions of the body and the

fins.

B. japoniea, Hilgendorf, has the snout more convex than B. Rati, shorter vertical fins,

and smaller paired fins, and the lesser size of the scales in the axils of the pectorals.

Family DIRETMID^-E.
Diretmulve, Gill, MS.

Scombroideans with a disciform body (suggestive of Priaeanthns) preoperculnm pro-

longed downward and separating the operculum from other bones; supramaxillaries wide
behind; a long dorsal and anal with simple (1) rays, and ventrals thoracic. {Gill).

DIRETMUS, Johnson.

Diretmus, JOHNSON, Proc. Zool. Soc. Loud., 1803, 403.

Discus, Campbell, Traus. New Zeal. lust., xi, 1S79, 297.

Gyrinomene, Vaillant (name only), Exp, Sci. Travailleur et Talisman, 1887, 355, 18.

Body much compressed, short and elevated, covered with small, coarsely spinous scales,

on which no lateral line can be traced; abdomen prominent and keeled. Mouth wide, ob-

liquely ascending, with projecting lower jaw. The jaws are armed with a very narrow
band (which, po.steriorly, becomes a single series) of small fine teeth of unequal size. The
vomer and palatine bones are toothless. The maxillaries terminate at their upper and in-

ner extremity in a pair of short-pointed processes, which form peculiar fang-like projections

in the inside of the mouth in front of the vomer. Bones of the head thin, with wide, mucif-

erous cavities, the lower limb of the preoperculum denticulated. Eyes very large. Dor-

sal long, without spinous division; anal similar in form and composition; interradial mem-
brane very fragile. Pectorals large; ventral fins thoracic, with more than 5 rays (?).

Branchiostegals 7; pseudobrauchia>. (GUnther.)

DIRETMUS ARGENTEUS, Johnson. (Figure 234.)

Diretmus argenteus, Johnson. I'roc. Zoiil. Soc. London, pi. xxxvi, tiR. 1.

—

Vaillant, loc. cit., 355.

The specimen from Madeira, described in detail and well figured by Johii.son. was the

only one known until the French expedition obtained another off the coasts of Morocco in

1,105 meters. Johnson ascribed to it, although with doubt, 10 ventral rays, but the rays
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are much confused, broken, and split down to the base, aud it is fortunate that Vaillant

has been able to make out the true ray formula to be 1, 5. The spine is enlarged into a thin

scalpel shaped lamella and marked with numerous obli(iue stria'.

Giinther concluded, Irom the stru(^ture of the cranial bones, the immense eyes, the

black color of the cavity of the moutii and pharynx, and also from the extreme scarcity of

the tish, that tliis species belougs to the deep sea fauna, and subsequent explorations proved

the wisdom of his prophecy.

Radial fonuula: 1). 27; A. 23-25; P. 18; V. I, 5.

Giinther remarks concerning D. aureus, Campbell

:

I should be inclined to refer this fish, which is known from four specimens, 2f inches

long, cast up on Hokitika beach (New Zealand), to the sanu; species as the Madeiran speci-

men, but for the seeming absence of the enlarged ventral spine. This, of course, might be
also accounted for by the less advanced age of the specimens. All the other ditterences as

they appear in the description would probably disapi)ear on a direct comparison of the ex-

amples. The perforations of the iuterradial membrane of the dorsal and anal fins, which
Campbell regards as an extraordinary character, may also be seen in the Madeiran type, and
are due to the extremely delicate structure of the membrane. The radial formula is D. 26;
A. 21 ; P. 17,

Family PTERACLIDID^E.
PteracUnw, Swainson, Nat. Hist. Fishes, etc., 1839, il, 178.

Vteraclididai, (jiii.L, Arr. Families Fishes, 1872, 9 (No. 85).

Scombroids with oblong or short elevated body, compressed, covered with moderate

sized scales. Dorsal and anal high, composed of simple spines or rays. Ventrals jugular.

PTERACLIS, Gronovius.

rteraclis, Gronovius, Act. Helvet., vii, 44, 1772 (type, Corijphrna rdifera, Pallas).—CuviEn and Valen-
ciennes, Hist. Nat. Poiss., ix, 359.

—

Guntuer, Cat. Fish. Brit. Mus., ii, 2, p. 410.

—

Jordan and Gilbert,

Bull. XVI, U. S. Nat. Mus., 455.

Body compressed, oblong, covered with moderate-sized scales. Snout obtuse convex,

comjiressed. Cleft of mouth wide, oblique. Eye large. Dorsal very elongate, much ele-

vated, extending from the forehead to the caudal, composed of filiform si^ines, unarticu-

lated, triangular in form ; anal similar in form aud structiu-e; ventrals jugular, of 4-6 slender

rays. Pseudobrauchiit; present. Air-bladder very small.

This is a pelagic form, widely distributed, and but sparsely represented in museums.
The characters by which the four recognized species are separated are not of the greatest

diagnostic importance.

Pteraclis pajriUo, Lowe, was described in 1843 (Proc. Zoiil. Soc., 1843, p. 83), from

Madeira. It has 41 rays in the dorsal, and 35 in the anal. Lowe believed that the last six

rays of the dorsal were detached from the rest.

Pteraclis oeellatus, C. & V. (Hist. Nat. Poiss., ix, p. 363, pi. CCLXXI) was described

from Mozambique material. It has a few more rays in the vertical fins (D. 45; A. 42).

Pteraclis caroliitus, C. & V., was described from a mutilated specimen, 4 inches long,

from the coast of South Carolina.

Pteraclis velifcr, the Coryphccna vclifera of Pallas, came from the Indian Ocean. Liitken

has seen fit to identify with it several young individuals 7 to 15 millimeters long, taken with
dredge by Andrea and Joersen in the Atlantic, lat. 21° 29' N., long. 28° 36' W. (Spolia

Atlantica, 502 and (iOO, pi. iv, fig. B).

The single specimen obtained by the Albatross agrees sufficiently weU with the descrip-

tion of P. carolinus and is assigned to that species for the present.

PTERACLIS CAROLINUS, Cuvier and Valenciennes. (Figure 218.)

Pteraclis carolinus, CuviER and Valenciennes, lli.st. Nat. Poiss., ix, 1833. 368.—Gi-nther, Cat. Fish. Brit.

Mus., II, p. 411.—.Jordan and Gilbert, Bull, xvi, V. S. Nat. Mus., p. 4.55.

A Pteraclis with smaller mouth and larger scales tlian P. oeellatus, or P. trichypt-'rus,

and with the fourth dorsal very perceptibly longer. (C. tt V.)
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Radial formula: D. 52; A. 44.

Color, silvery.

The type was from the coast of Carolina, sent to Paris t»y M. Bosc.

Family STROMATEID..^.

I Stromatini, Rafinesque, Iiidice d'lttidlogia .Sitiliana, 1810, 39.

Stromatdni, Hoxaparte, Catologo Metodico, Pesci Europei, 184G, 76 (subfam. of CorijphivnUhr).

Stromatinioc, Swainson, Nat. Hist. Fishes., etc., 1830, il, 177.

Stromateina, Gunthee, Cat. Fisli. Brit. Mus., ii, 1860, 397.

Stromateidw, QiLi^, Arr. Familieb Fishes, 1872, 8 (No. 83); Trans. Amer. Pliil. Soc, 1881, 661.

—

.Jordan and
Gilbert, Bull, xvi, U. S. Nat. Mus.

Scombroids, with body compressed aud more or less elevated, covered witli small or

minute cycloid scales. Profile anteriorly blunt aud rounded. IMouth small. Premaxillaries

protractile or not. Dentition feeble; no teeth on vomer or x^alatines ; (esophagus arn)ed

with numerous horny, barbed, or hooked teeth, (iills 4, a slit behind the fourth. Gill

membranes either free or more or less joined to the isthmus. Gill rakers rather long.

Pseudobranchi;e present. Cheeks scaly. Preopercle entire or serrate. Lateral line well

developed. Dorsal fin single, long, with the spines few or weak, often obsolete; anal fin

long, similar to the soft dorsal, usually with 3 small spines, which are often depressible

in a fold of skin; veutrals thoracic or jugnlar, normally I, 5, but sometimes reduced or

altogether wanting ; caudal fin lunate or forked. Usually iio au.- bladiler. Pyloric cajca

commonly numerous. Vertebne more than 10+14.

The members of this family are, as a rule, surface-dwellers. Among them is the Eud-
der lishor Log fish, Leirus pcrciformis, common everywhere in summer, lurking under float-

ing spars and driftwood, and often swimming under the keels of vessels. The Harvest fish,

Stromatem triacanthus, is also found near the surface, swimming under large Medus;e.

Apolectus isprobably the young of Stromatcns and Hoplocoryphis i)robably thatof Sehedophi-

lus. In all warm seas the young of the various species of this family are sure to occur iu

the pelagic surtace fauna.

CENTROLOPHUS, Lacepede.

Centrolophus, LAc£pi:DE, Hist. Nat. Poiss., iv, 441.—Covier .and Valencienes, Hist. Nat. Poiss., ix, 330.—

GiJNTHEi!, Cat. Fish. Brit. Mus., ii, 402.

—

Day, Fishes of Great Britaiu aud Irelaud, i, 110.

Pompilus, Lowe, Proc. Zoijl. Soc, London, 1839, 81.

Acentrolophas, Nardo, Prod. lohth. Adr., 62.

Stromateids, with elongate body covered with minute scales. Lateral line arched an-

teriorly. Mouth moderate or small. Teeth small, in jaws only. Vomer, palatines and

tongue toothless. Epibrauchial bone of fourth arch with long toothless processes. Dorsal

long, continuous, without spinous division. Anal with the thii anterior rays unbranched,

resembling feeble spines. Veutrals thoracic, moderate. Pectorals moderate. Caudal

furcate. Bones of vertical fins scaly. Air bladder small. Pyloiie appendages, nine or ten.

This genus is rei)resented by two species recorded from the Atlantic. C. pompiUts (Lac.)

C. andV., is not very unusual in the vicinity of Nice, though rare elsewhere in the Medi-

terranean, aud has occasionally been taken in the Atlantic as far north as the Britisli Isles

and south to Gibraltar and Madeira. G. hritaimious, Giinther, is known from a single speci-

men cast ashore on the coast of Cornwall iu 1859. Both forms are well figured by Day,

pi. XL. The "Blackfishes" undoubtedly swim at times near the surface, but there is

ground for supposing that they live also at considerable depths, especially V. britannicm.

There are other species catalogued by the Italian and Pnmch ichthyologists under the

name Centrolophus, but none of them appear to be other than surface-swimming forms.

They are all exceedingly rare and not well understood.
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CENTROLOPHUS POMPILUS, (Gmelin), Cuvier and Valenciennes. (Figure 222.)

Conjphwna pompiliis, Aktedi, Gen. Pise, 16, syu. 29.

—

Gmelin; Linn., Syst. Nat., 1193.—Risso, Iclith.,

Nice, 180.

CenlroU>i)hii« pompilm, CuviEU and Valenciennes, ix, 334, pi. ccLXix.

—

Guntiier, Cat. Fish. Urit. Mus.,

II, 403.— ! »AV, loc. ei7.—Giglioli, Elenco, 26.

Perea iiUjro, Gmelin, loc. cit., 1321.

Ceiiliolopliiis uiijcr, LACliPiiDE, Hist. Nat. Poiss., iv, 441, pi. .\, fig. 2.

Acenlnih>i>hiis iimciilosus, Naudo, Prod. IcLtb. Adr., sp. 62.

Pumpilus lionddctii, LoWE, Proc. Zoiil. Soc, London, 1839, 81.

A Centrolophus having" height of body 4—5 in total length, and length of head 5.

Upper maxillary extending to below anterior margin of orbit. Dorsal origin above first

third of pectoral. Scales minnte, forming sheath to basal third of vertical fins. Color,

brown, clouded with lighter.

Eadial formula: D. 38-41; P. 21; V. I, 5; A. 23-25; C. 17.

The Blackfish occurs in the Mediterranean and along the coasts of Europe from Spain

to Yorkshire and Northumberland. Lowe observed it about Madeira.

A specimen, 9 inches long, was taken off Dennis, Mass., Nov. 23, 1888, l)y the U. S.

Fish Commission.

This form is pelagic, like the pilot fishes, and is believed to be able to descend to con-

siderable depths.

SCHEDOPHILUS, Cocco.

Schedophilus, CoCCO, Giorn. lunom. Mess. Aun. iii.

—

GOnther, Cat. Fish P)rit. Mas., ii, 412.

Cnim, Valenciennes, iu Webb and Berthelot, lies Canar. Poiss., 45.

Body compressed, oblong, covered with minute scales; cleft of the mouth of moderate

width, with the jaws equal; eye moderate; preopercular margin spiny. One dorsal, com-

mencing behind the nape of the neck, formed by flexible spines and branched rays, extend-

ing nearly along the whole l)ack; anal similar to the dorsal, but much shorter. Ventrals

thoracic (subjugular iu Sch. maculatus), formed by 1 .spine and 5 rays. A series of small

teeth in the jaws; palate smooth. Branchiostegals 7. rseudobranchiaj.

The species of this genus are pelagic; young examples, at least, are frequently captured

in the surface net in the open ocean. Some of the species, however, possess structural char-

acters which indicate bathybial habits; for instance, a singular want of firmness of the tis-

sues, especially of the bones. (Gilntlier.)

SCHEDOPHILUS MEDUSOPHAGUS, Cocco. (Figure 223.)

SchedopMlus medusdiihatius, Ci^cco, Giorn. lunom. Mess. Ann., iii, No. 7, 57.

—

Bonaparte, Fauna Italioa,

I'esc, C. fig.—GOntiiek, Cat. Fish. Brit. Mus., ii, 412; Fisch. d. Siidsec, 149; Trans. Zoiil. Soc, London,
XI, 1882, 223, pi. LXVii; Challenger Report, xxii, 1887, 46.

The body is strongly compressed, of an elongate, ovoid shape, its depth being con-

tained 2| times in the total length, fins not included. The head is small, as deep as

long, and less than one-fourth of the total length (without caudal). Interorbital space con-

vex, broader than the diameter of the eye, which is situated immediately below the upper
profile of the head, nearly as long as the snout, and one-fourth the length of the head.

Snout obtuse, with projecting lower jaw and oblique mouth. Mouth of moderate width, the

cleft extending to below the front margin of the eye. Maxillary rather narrow, but
widening toward its extremity. Teetli minute, implanted in a single series on the sharp

edge of the jaws. The palate is toothless.

The preopercular margin is armed with short spines, which usually become a little

longeron tlu' posterior margin; these longer spines have an obliijue dorsal direction. Also

the interoperculum is spinous, the suboi)erculum less so. Operculum membranous; its

upper portion shows radiating osseous striiie, which project beyond the margin.

The gill rakers of the outer branchial arch are long, narrow, and rather widely set.

Gill openings very wide.
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The dorsal flu commences above the root of the pectoral and terminates at a short dis-

tance from the caudal, the caudal peduncle beinj^ about as deej) as long. Tliis tin is raf lior

low, the longest rays, l)ehind the middle of the tin, being not erectile into a vertical ])ositi()n.

The caudal tin (slightly injured) has a rounded margin, and is rather shorter than the head.
The pectoral flu has a broad base, is more than half as long as the head, and has the

upper rays longer than the lower. Ventrals rather small, close together, and inserted in

advance of the pectorals.

The entire fish is covered with minute, cycloid sc-ales; on tin; head they appear to be
present on the cheek only. The upper part of the iiead is covered with a thick, sjumgy
skin, as in Ccntrolophus.

Radial formida: D. 38-50; A. 2.5-29.

The colors of a fresh fish are a i)ale greenish olive, marbled with darker, the markings
being in the form of spots on the upper, and of irregnUir h)ugitudinal bands on the lower
half of the body. Also the vertical fins are .spotted with blackish. The iris is nearly white,

and a ring of small white pores encircles the orbit.

The specimen described is !)J inches long and in good condition, with the exception of

the lower part of the abdomen, which is lacerated and shrunk in consequence of the loss

of the intestines. All parts of the body are in that state of softness which is pecuhar to

many deep-sea fishes. (Giinther.)

Adult specimens have, according to Giinther, been obtained in the Mediterranean, one
on the coast of Ireland, and another in the KS(mth Sea, near Samoa.

This is primarily a pelagic surface form, but it seems very possible that it inhabits the

middle cu' lower strata of the ocean as well. Dr. Giinther says that it is evident that at

least in the adult state it descends to some depths. The want of firmness in the tissues

seems to clearly indicate it as a deep-sea fish. He hazards the opinion that the depth to

which it may descend, probably does not exceed 100 fathoms. Calling attention to the fact

that the J'oung of the species are much more frequently found near the surface than the

adidt, he mentions the habit of this and similar forms of congregating around the floating

Medusie, and also questions the accuracy of the theory that fish ever feed upon Medusa-,

since he says the fish could draw but little nourishment from these animals. As a matter

of fact, many of our surface oceanic fishes feed voraciously upon various forms of MedusiB

and upon S(tlp((. We have often taken large (juantities of this kind of food from the stomachs

of various surface Scombroids, as well as from Alntcra and Mola.

Dr. Giinther's full description, which is quoted aliove, is taken from a specimen obtained

at Port Rush, County Antrim, Ireland, in August, 1878, captured in a salmon net. Mr.

Ogilby, who sent it to the British Museum, was very much inq)ressed by the softness of the

flesh. "It was," he says, "the most delicate adult fish I ever handled; so much so, that

within twenty-four hours after its capture the skin of the belly and the intestines fell off

when it was lifted, and it felt in the hand quite soft and boneless." This is quoted to em-

phasize what has been said regarding the softness of its tissues, and its similarity in this

respect to the fishes inhabiting the abyss.

ICOSTEUS, Lockiiiglon. (Figure 224).

Icoslens, Locki.vgto-V, Proc.U.S.Xat. Miis., in, 1SS0.(;3.

—

.Ioudax aiulGii.iiioRX, Hull. XVI. U. S. N;it. Miis., (!18.

Body oblong, much compressed throughout, the head thicker than any part of the body.

Dorsal outline rising rapidly to the origin of the dorsal fin, thence more regularly curved;

the region at the base of the dorsal and anal strongly compressed ; caudal peduncle slender,

widened at the base of the fin. Mouth large, horizontal; maxillary narrow, reaciiing to

beyond middle of eye. Teeth in jaws in one row, slender, sharp, closely and regularly set,

those in the lower jaw largest; no teeth on vomer, palatines, or pharyngeals. (!i!l-rakers

flexible, few; gill-membranes separate, free from the isthnms. Branchiostegals 0. I'seudo-

branchiie well developed. Lateral line conspicuous, continuous, decurved, groups of small

spines present along its entire length. No scales anywhere on body or fins. Fins rough,
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with siiiiiU spiniilos; a scries along cacli ray, diviiliug as tli(^ ray branches: dorsal fm eom-

niciiciug above the axil of the pectoral, composed of 50 to (50 rays, whicli are all soft and

flexible, some of the anterior unbranched; the fin low in front, iucreasing in height behind

;

none of the rays more than once forked ; anal shoi'terthan the dorsal, similar to it, of 35 to 40

rays; some of the anterior apparently undivided; caudal lin elongate, fau-sliapcd, the

middle rays produced ; accessory rays numerous, procurrent
;
pectorals with a fleshy base,

fan si aped, the middle rays longest; ventrals thoracic, inserted just behind the pectorals,

narrow, consisting of 1 short subspinous ray and 4 long soft rays. Air bladder large. Ver-

tebrie numerous, the vertebral colu'nn extremely flexible and soft. Cranial bones tolerably

linn; bones of the face and opercles very flexible. The entire body is characterized by a

want of firmness, as it can be doubled up as readily as a piece of soft, thick rag. (Jordan

and Gilbert.)

This genus is represented by a single species. I. enigmaticus, Lockington {^cliedopMlus

emgmatieu.s, Griiiither, Challenger Report, XXii, 4(5, PI. XLIV). The exact source of the types is

not known. They were bouglit in the San Francisco market iu 1878, and the fishmongers

said that they were deep-sea fish. Lockington reports a small sj^ecimen in the museum of

the University of California, found off the coast of Washington. The fact that they have

not since been seen shows how unusual they are, and proves that they live at great dejiths

—if any proof other than their remarkable structure were required. Steindachner also

had a specimen.

SCHEDOPHILOPSIS, Steindachner. (Figure 416).

Schedophilopsi$, Steindaciinter, Sitzb. Ak. Wiss. Wieii. lxxxiii, 1X81, 3;>(3; Irlitii. Beitriige, xi, 4.

Acanthopterygians having the form of the body and thc^ dentition as in SchedopMlits.

Body scaleless, with the exception of the lateral line. Dorsal and anal fins long, the former

beginning on the nape. Branchio.stegals 6; pseudobranchi;e present. The fin-rays thickly

covered with sharp, nettle-like sj)ines, visible to the naked eye.

The type of this genus is SrhcdopMlopnis .spinosiis, Steindachner [he. clt.), obtained

by him at considerable deptlis off the coast of California, near San Francisco. The National

Museum possesses a .specimen (Cat. No. 37327) obtained by Dr. August C. Elinney, at Astoria,

Oregon.

ICICHTHYS, Jordan and Gilbert. (Figure 226.)

Icichlhys, .Iordan & Gilbert, Proc. U. S. Nat. Mu.s., in, 1880, 305; Bull, xvi, U. S. Nat. Mu.s., 621.

Body elongate, not elevated, not compressed at the bases of the vertical fins. Head
moderate. Byes lateral. Mouth terminal, little oblique, with small sharp teeth in one
series in the jaws only. Premaxillaries lutt protractile. Gill membranes separate, free

from isthmus; gill-rakers long. PseudobranchiiB present. Brauchiostegals 7. Body
covered with small cycloid scales. Lateral line continuous, unarmed. Bases of fins with-

out si)inules; dorsal and anal fins long and low, composed of soft rays only; pectoral fins

moderate, their bases fleshy, as iu Icosteus; ventral fins small, thoracic, I, 5. Pyloric; cteca

about 6, large. Bones all very flexible, cartilaginous. (Jordan it Gilbert.)

Represented by a single specimen obtained at the same time and under the same cir-

cumstances as leosteus eniyitiaticiis. This was described by Jordan & Gilbert under the

name Icichthys Lochingtonii. Dr. Giinther's catalogues it under Schedophilus (Challenger

Report, XXXI, 4G). This form is but doubtfully related to tho.se which immediately precede.

Family ACROTID.^.
Jcrotidw, Gill, MS.

Acanthopterygians with a long, compressed body, naked skin, long low dorsal and
anal, large caudal on slender peduncle, no ventrals, no palatal or pharyngeal teeth, and
numerous (about 70) vertebra;. (Gill.)



DISCUSSION OF SPECIES AND THEIR DISTKllUJTION. 217

ACROTUS, Bean.

Acrotus, Be».n, Proc. U. S. Nat. Miis. 18S7. tiSl.

Shape of body as in Icosteiis, from which it differs in the absence of ventrals and
spiny tubercles along the lateral line, and in having an emarginate caudal.

Head short; mouth moderate; eye small. Teeth minute, uuiserial, on intermaxillary
and mandible; vomer, palate, and pharynx toothless. Gill openings wide, the membrane
not attached to the isthmus. Gills 4, a wide slit behind the fourth. Gill rakers short soft,

and flexible. Pseudobranchia- well developed. Eranchiostegals 6. Vent somewhat in

advance of middle of body. Camlal peduncle very slender. Ventrals absent. Caudal
large, emarginate. Skin naked. Lateral line without tubercles. Bones all soft and flexi-

ble. Size large.

The genus is represented ])y a single sjiecies, Acrofus Willoiujhbyi, Bean {loc. cit.), de-

scribed from a specimen nearly 6 feet in length cast upon the beach at Quinaielt Agency,
Washington, in July, 1887.

ACROTUS WILLOUGHBYI, BEA^•. (Figure 225.)

Acrotus WiUnnglihy't, Beax, loc. cit.

The greatest height of the body at the vent is contained 3=^ times in the total without

the caudal. The caudal peduncle is veiy slender; its least height little more than one-third

of its length and not much exceeding one fourth the length of the head. The length of the

head is about one-sixth of the total without caudal. The snout forms one-fourth, the eye
one-twelfth, and the interorbital width one-third the length of the head. The maxilla

reaches to below the middle of the eye. The upper jaw is one-third as long as the head.

Gill rakers 15, of which 9 are below the angle; the longest about as long as the eye.

The origin ol the dorsal has not been clearly made out; the first ray that can be seen

without dissection is nearly midway between the eye and the end of the dorsal, but dissec-

tion reveals 7 rays in advance of this. The dorsal begins much nearer the head in hoKteiis,

and dissection may show that rays are developed much farther in advance than we have

been able to distinguish them. Foi'ty-one rays have been counted in the dorsal, the longest

of them little exceeding one-third length of head. The caudal peduncle is as long as the

head without the snout. The caudal is large, emarginate; its middle rays four-sevenths as

long as the external rays and two thirds as long as the head.

The vent is at a distance from the tip <>f the snout ecpial to 3 times, and from the base

of the caudal a space equal to 3.\ times the length of the head. The first evident anal ray is

at a distance behind the ^ent equal to one-sixth length of head. The anal has 3S rays, the

longest a little less than one-tliird as long as the head.

The pectoral is placed close to the head and nearly in the middle of t lie heiglit: its

length is two-thirds the length of the head; it has 20 rays.

The lateral line has a slight curve over the pex-toral and becomes median about half way

between the pectoral and the vent. Skin naked, reritoneum very dark.

Color chocolate brown; inside of mouth aiul gill openings rich, dark brown.

The type of the speci<-s (catalogue number 30340) is (i3i inches long. The viscera are

wanting. The specimen was obtained at Damon, Wash., July 0, 1887, by Charles Wil-

loughby.

The following extracts from Mr. Willougliby's letter contain additional information

about tbe species:

A few days ago 1 discovered a, fisli lying on this beach diflerent from any that 1 have

ever seen before. It seemed to be perfectly fresh and as if it had not been on shore more

than an hour. The color of the skin seemed to have been nearly all removed by wasjiing

about on the sand. The [pectoral] fin and tail had been j.artly destroyed. The lisii was

6 feet long. The flesh of the fish is very white, fine grained, and fat. Tiie lish in color

and fatness resembles the black cod, Anophqmma fimbria. Tlie boii(>s are extremely soft,

so much so that the fish can not bear a weight of o pounds inilling on it without severing

the head. The fish was a female, with a large roe well matured, ^onc of the oldest luiliaus

of the agency have ever seen anything like it.
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The fish was preserved in brine, and has now become so fragile that it must be given

to the osteologist to be ])re]>are(l as a skeleton. Mr. Lucas has found in front of the rayed

portion of the dorsal fin numerous groups of cartilaginous plates representing interneurals,

but no rays can be found su]>ported by tlieni. lie counted 70 vertebrae and observed what
appear to he rudiments of a pelvis, but no traces of ventral tins.

Family GRAlMMICOLEPIDIDiE.
Grammicolepulidip, Poet, Anal. Soc. Esp. Hist. Nat., ii, 1873.

Scombroidea, having a compressed body covered with vertical, linear scales. Mouth
small, terminal; teeth minute, asperities on the jaws. Lateral line sinuous, unarmed. Two
dorsals, tlie first very short, triangular, anal preceded by two short, stout, separate spines.

Caudal vertebrai numerous.

GRAMMICOLEPIS, Poey.

Orammicolepis, PoEV, Aual. Soc. Esp. Hist. Nat., II, 1S73, 00.

—

Shufeldt, .Joiipd. of Morphology, ii, 1888,

272-296, with 13 figures.

Grammicolepids with body deep, compressed, large eye, small mouth, head and oper-

culapartly rugose; teeth miiuite, and absent from the palatines. Pectoral short and rounded.

Dorsal, aual, and pectoral branched.

GRAMMICOLEPIS BRACHIUSCULUS, Poey (Figure 221).

Grammicolepis brachiusculus, Poey, loc. cit.—Shufeldt, lor. cit.

The length of this extraordinary fish is 470 millimeters. The head enters five times

into the total length of the body, and 2'tf times into its greatest depth. The body is much
compressed, and quite deep. The very large eye is contained 2^ times in the length of the

head, and lacks the memhrana adipom.

The branchial apertures are deeply cleft, but I fail to find more than foiu: branchiostegal

rays, without being able to assert that there may not be a greater number of them. The
snout is short. The prefrontal, the tuibinal, aiul the anterior sub(u-bital are extremely hard,

and covered with spiny rugosities. The ineoperculum and interoperculum have rugose

borders, while the remaining opercular bones are entirely so. The mouth is small, sub-

vertically cleft; the premaxillary process is large, and is lodged in a fossa of the cranium.

Tiie maxillary is complicated. The teeth are simply a narrow row of minute prickles; they

do not occur upon the vomer nor the palatines.

The leading spine of the first dorsal series is rugose, as is the first ventral, the two
postanals, and the external ones of the tail, which latter show the condition ecpially well in

either one.

The rays of the pectoral, second dorsal, and the anal fins are compressed, and do not
ramify at their extremities. The pectorals are very short and rounded. On the other

hand, the vertical fins, the dorsal, and anal are well developed.
The tail was injured and apparently cut; the membrane which unites its rays had dis

appeared; the peduncle which supjiorts it is large, and capable of communicating a power-
ful impulse to the act of progression. The thoracic ventrals unquestionably possess a
rugose spine and 6 flexible ones that are branched.

Aside from the frontal bones and the suborbitals where the skin abruptly terminates,
and the nasal ])ortion of the snout, all the trunk and the head is covered with scales, incdud-

ing the inferior mandihle.

Tlie scales in no way resemble those found among the acanthopterygian fishes. Their
length greatly exceeds their width; they have the api)earance of parchment—transparent,
brittle when dry—overlap each other, and are strengthened longitudinally by a raised

lineal ridge.

Their contact with each other is so extremely intimate that it lends to the «kin of

either side a very smooth api)earance—so much so, that the rough borders of the scales

would not be suspected without the aid of the fingers.
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Thanks to the length of these scales, four, five, or six of them are sufficient to sjjan the
height of the trunk, one of such a series being crossed by the hiteral line, where its pres-

ence is denoted by a raised ridge.

The leading scales oq the body, above as well as below, are shorter, aud where carried

on to the head are doubly as firm as those found at the fin rays.

Without having done more than counteil the scales in a longitudinal line, [ calculate

that the number is considerably above 200; those of the head, althougli shorter, have tiie

same form as those of the trunk. There are no scales u^ion the fins.

The caudal peduncle develops neither a cartilaginous nor an osseous plate at its sides.

Posterior to the anus the ventral keel is rough.

The cranium is more cartilagiuous in structure than it is osseous, except the frontals,

which are rugose in line in the supraorbital region, and bristly in front, as are the turbinals

and suborbitals; these latter are four in luimber, the last three being very slender. There
are two supratemporals.

The inferior mandible is characterized by several rows of minute spines upon the den-

tary and articular elements. The vertebra? number 10 plus 30.

The anterior neural spinels not excavated, being lofty and smooth; the five that follow

are short and inclined backwards. The remaining ones are slender, which ai>i>Iies also to

Iheir hicmapophyses. The last vertebra is without lateral si)ines.

The pleurapoi)hyses are inconspicuous, feebly developed, and have much the same size

and shape as the epipleurals. I discover but one pseudo-interneural spine in front of the

(me that supports tlie first dorsal fin ray. (Shii/cldt.)

Eadial formula: D. 0, 34; A. 2, 33; V. I, C; P. 15; C. 1, 13-1.

A single specimen of this remarkable fish was obtained by Poey, at Cuba, in 1872.

An elaborate anatomical study has been made by Dr. Shufeldt.

Family NOMEIDAE, Giinther.

Xomeina, Gunther, Cat. Fisli, Brit. Miis., ii. 387.

Nojiieidw, Gii.i,, Arr. Families Fishes 1S72, 10 (No. 91).

—

Jord.\n and Gilbert, Bull, xvi, U. S. Nat. Mils., 448.

A family of telef)ceplialous fishes related to the mackerels. The body ia oblong, com-

pressed, and covered with cycloid scales; the lateral line continuous aud unarmed; the

head compressed; the opercula unarmed; the nostrils double; the mouth with a lateral

cleft, upper jaw scarcely protractile; teeth small and conical, on the jialateas well as Jaws;

branchial apertures extensive ; branchiostegal rays 5 or G; dorsal more or less divided,

and with the spinous portion shorter than the soft.. The skeleton has numerous vertebrie

(in Nomeiis 10+ 25); the stoniacli very numerous i\vloric api)endages.

This family has been constituted for the reception of several genera, at one time referred

to the Scombridie, viz, ^h^mciis, GaKtcro.schixma, Ciihiceps, ScrloIcUa and Platysfrthxs. The

species are all marine, and found in tropical or warm temperate seas. The last two are

represented only in the Australian and Polynesian waters.

KEY TO THE GENERA.

Ventral.s long, .surpassing the pectorals.

Mouth naiTow.—Veutrals loui; and In-oad, attached to abdomen.

Teeth on jaws, vomer and palatines r«OMEfs

Teeth on jaws only IIauiyserioi.a

Mouth wide. Ventrals very loug, reucivaljle in abdominal groove. New Zeaiaud.

[G.\STEK().SCHISJHj

Pectorals long, surpassing ventrals; snout inflated; teeth small PSEN'ES

NOMEUS, Cuvier.

Kometis, Cu^^ER, Regne Animal, od. x, 1817, n, p. 315.—Cuvier & Valenciennes, Hist. Xat. Pois.s., ix-

242.—Gi'NTHER, Cat. Fish. Brit. Mus., ii, p. 387.

Body oblong, much compressed, witli cycloid scales of moderate size. Lateral line

placed high, not armed. Head with occipital crest but slightly developed; cleft of the
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month narrow. Teeth small, in a single series in the jaws ; teeth on the vomer and palatines.

The lirst dorsal coiitiinious, with 10 or 11 spines; second dors.il and anal long, similar to

each other, with no detached lialets; no separate anal spines; eandai tin not deeply forked;

ventrals long and broad, attached to the belly by a membrane, depressible in a deep fissure

in the abdomen. Pseiidobranchia' large. Air-bladder present. Pyloric cfeca very numer-

ous. Vertebra', 1(!+L'5. Braiichiostegals, 6.

This form was for thirty years considered to be most closely related to the Gobies. Its

relation to the Scombroids was first pointed out by Cuvier in 1817.

NOXIEUSGEONOVII, (Gmelin), Gunther. (Figure 227.)

GoUus Gronovii, Gvelin, Linu., Syst. Nat., 1788, 1205.

Xomeiis Gronovii, (Junther, Cat. Fisli. Brit. Mus. ii, 387.

Nomcus Mauritii, Cuv. and Val., ix, 243.

—

Guniher, ii, 387.

Maxillary reaching to below the front of the eye; ventrals reaching front of anal, pec-

torals still further. Color, black, the upper parts blue. Sides silvery white or milky white,

witli about five black blotches, the first two, or more, of which are baiul like. Ilach caudal

lobe with a black blotch at the base. Younger examples have the blotches fewer and

less defined. Ventrals with a broad black margin and with black along their inner edge,

the rest white. A black blotch on the anal base near the origin of the fin. Pectoral base

with a black blotch. Iris silvery white.

Radial formula: D. x-i, 26; A. Ill, 26.

Nomeun Gronovii is one of the most widely distributed and abundant of all pelagic

fl.shes, occurring as it does in the Tropical Atlantic and in the Indian Ocean. It has

been found as far north as the Bermudas (Goode). It abounds in the Sargasso Sea and

under Phj/salia. Ten individuals were taken in a dip-net, from the deck of the Albatross,

oft" the Florida coast, all swimming under one Portuguese man ofwar.

Tlie large fan-shaped ventrals are used as support in resting on the bottom, and in

swimming they are generally closed in their groove unless the fish is moving leisurely,

when they may be partly expanded.

BATHYSERIOLA, Aleock.

Bathyseriola, Al.coCK, Ann. and Mag. Nat. Hist., 1890, ll, 202.

Body oblong and compressed, covered with small, deciduous, cycloid scales. Lateral

line apparently unarmed. First dorsal fin continuous, with rather feeble spines; the

second and the anal much more developed, and without finlets. Anal spines approximated
to and continuous with the rest of the fin. Ventral with a continuous membranous attach-

ment to the abdomen. Cleft of mouth narrow ; villiform teeth in the jaws only. Pi'eoijer-

cular border entire. Seven branchiostegals. Pseudobranchi;ie. Pyloric appendages numer-
ous. No air bladder. Vertebra^, 10+14. (Aleock.)

The genus is represented by a single species, B.cyanea, Aleock, taken by tlie Investiga-

tor oSi the Madras coast, at station 90, in 98-102 lathoms.

PSENES, Cuvier and Valenciennes.

Psenes, Cuvier and Valenciennes, Hist. Nat. Poiss., ix, 259.—Gunther, Cat. Fisb. Brit. Mus., ii, 259.—
Gii-l, Proc. Acad. Nat. Sci. Phila., 1862, 127; Trans. Am. Phil. Soc, 1886, 672.—Lltken, Spolia Atlau-
tica, 105 (513).

Cubiceps, Lowe, Proc. Zo51. Soc. London, 1813, 82.—GiNTiiER, h>c oiV.—Gill, loc Ci<.—Lvtken, loc til.

Atimoatoma, .Smith, 111. ZoJll. S. Africa, Fishes, pi. xxiv.
Navarchus. De Filipi-i and Veranv, Mem. Accad. Sci. Turin, 2d ser., xviil, 7.

TrachelocirrM, Doumet, Eev. et Mag. Zoiilogie, 1-63, jd. xv.

Body somewhat compressed, clothed with cycloid scales of moderate size. Mouth-
cleft narrow, with sbort, swoUen snout. First dorsal with G to 10 spiues, second dorsal and
anal much longer, similar, without finlets, 1 to 3 anal spiues joined to soft part of fin. Pecto-
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ralslarger than ventrals. Lateral line unarmed. Small tcetL in jaws. Brancliiostegals,

5 to 7.

The young forms of this genus appear to have been found chiefly in East Indian and
Australian seas and in the Pacitie, the adult forms in the Atlantic and Mediterranean.

Liitken, in his Spolia Atlantica, critically reviews the group in his usual masterly style.

PSENES PELLUCIDUS, LCtken. (Figure 228.)

Psenes pelluvidus, Li'tken, Spolia Atlantica, 1880, 516 (108), fig. ; 601 (193).

A species of Psenes with a high, short, compressed body, nearly colorless and semi-

transparent, taken at the Strait of Surabaja, is lecognized by Liitken as distinct.

Greatest height of the body (23 millimeters) containsd 2J times in the total length

(without caudal); the length of the head (13 millimeters) is one-quarter of the total length.

Diameter of the eye, 5 millimeters; length of the snout, 3i millimeters. The jiectoral fins are

9 millimeters long; ventrals 14 millimeters, extending considerably bcj'ond the end of the

pectorals. The vertical fins are quite high (10 millimeters), and show a tendency to become
falcate posteriorly. Dorsal fin with 12 spines and 34 rays: anal with 3 spines and 34 rays.

Caudal fin furcate. Latei'al line placed high. Scales small. Dentition as in the other

species of the genus; teeth in the maxillary are finer and farther apart than in the mandi-

ble; the end of the maxillary reaches to the vertical from the anterior margin of the pui)il.

{LiitJicn.)

A single specimen was obtained by the Albatross in 32° 24' N. lat., 76° 55' 30" W. Ion.,

at a depth of 528 fathoms.

Liitken also describes another species of Psenes from the Atlantic, which he thinks

may possibly be distinct

—

Psenes macidatus, Spolia Atlantica, p. 110 (518). A specimen,

.seemingly of this species, was obtained by the Albatross in the western Atlantic, N. lat.

27° 49', W. Ion. 76° 12', over a depth of C33 fathoms. The specimen was taken at the sur-

face. (Figure 229.)

Family LUVARID^E.
Dianidoe, Gill, Arrangement of the Families of Fishes, 1872, 9.

Luvarida;, Gill, 1885, Century Dictionary, 3549.

Scombroids, with a compressed, oblong body, covered with minute granular scales.

Mouth small; teeth in fine rows in the jaws. Tent thoracic. Dorsal and anal single, com-

LuvABr? iMPERiALis young. (After Day.)

posed of unarticulated, widely-set spines. Ventrals absent, or subjugular, reduced, varying

from I, 4 to 0,2, closing over the vent. A keel at root of caudal in adults. Branchioste-

gals, 5. PseudobranchiiB present.

Eepreseuted by a single genus and species.
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LUVARUS, Rafinesque.

Lurarus. Rafinesque, Caratteri, Animali e Piaute di Sicilia, 1810, 22.

—

Gunthek, Cat. Fish. Brit. Miis.,

II, 413.

—

Day. Fislics Groat Uritaiu, etc., i, 121.

Diana, Kisso, op. cit., 342.

Ausoniu, Hi.sso, Hist. Nat. Eur. Mdrid., 1826, in, 267 (young).—GCntheh, loc. cit.

Pyoctosteyus, NaKDO, Mom. " Do Procto.stcgo," 1827.

Astrodcrmus, CuviER and Valexcienne.s, Hist. Nat. Poiss., x, 1833, 353 (j^oung).

Luvarids, with body oblong, anteriorly enlarged, but compressed and attenuated pos-

teriorly. Moutli terminal, small. Teeth in a single row in jaws, minute, finely pectinate (in

young also on palatines and tongue). A single dorsal, composed of un articulated, Hexible,

widely-set spines, much longer in adult than in young; in adult occupying only the last

half of the length of the body. Anal similar to dorsal. A'entrals thoracic, varying in

extent, sometimes absent. Caudal forked. A longitudinal keel along either side of root of

tail in adults. Vent below pectoral axils. Scales soft, deciduous, branny. Air-bladder

large; ciecal appendages few. Bones soft and fi'agile.

LUVARUS IMPERIALIS, EakinesQUK. (Figure 230.)

Luvarua imperialis, Rafinesque, loc. cit.; Ind. It. Sicil. 319, pL i, fig. 1.

—

Bonaparte, Catalogo Metodicn,

No. 700.—CuviER and Valenciennes, Hist. Nat. Poiss., ix, 412.

—

Giglioli, Eleuco, 26.

—

Mokeau, Hist.

Nat. Poiss. Frauce, ii, 511.

—

Day, Fish. Gt. Britain and Ireland, i, 121, pi. xi.iii.

Conjphwna eleijans, Risso, Mem. prds I'Inst., 1814 (young).

Diana semilunata, Eisso, Hist. Nat. Eur. Mt^rid., 1826, in, 341 (young).—GtJNTHER, Cat. Fish. Brit. Mus., ii,

413.—Steinhachner, Ichth. Spain and Portugal, 1868, 31.

Ju/ionia CmicH, Risso, op. cit., 342, pi. xxviii.

—

Lowe, Proc. Zoiil. Soc, London, 1843,1884.

—

Bonaparte,

op. cit. No. 679.—GuNTHER, op. cit., 414; Proc. Zool. Soc, 1886, 336, with figure of slieleton.—Caxestrini,

Fauna It.iliea, Pesci, 108.

—

Couch, Proc. Zool. Soc, Loudon, 1866, 332, figure.

—

Steindachner, op.

cit., 31.

Prociostegus proctosteyns, Nardo, Prodr. Obs. et Disq. Adriat. Ichth. in Diar. Phys. Chem. et Nat. Ticini, i,

1827, 18, 42.

Proclosteyus prototypus, Nardo, op, cit., with figure.

Asirodermus coryphwnoides, CuviER and Valenciennes op. cit., ix, 353, pi. ccixx.

—

Swainson, Fishes, u,

255.—Lowe, Proc. ZoiiL Soc, 1840, 37; Trans. ZooL Soc, iii, 7.

Astrodcrmus VaUnciennesi, Cocco, Giorn. Sci. Lett. Art. Sic, 153, figure.

Astroderma plumheam, Lowe, Proc. Zool. Soc, 1843, 83.

Asirodermus etegans, Bonaparte, Fauna Italica, Pesci, figure.

—

Canestkini, op. cit., 108.

—

Moreau op. cit., 514.

Ausonta Cocksii, Couch, Ann. and Mag. Nat. Hist., xviii, 1866, 424; Cornish Zoology, 1866, 500.—Bullmore,
Jour. Royal Institute of Cornwall, 1866, No. vi, 61, figure.

Th,is fish was originally described from a specimen 5 feet long seen by Eafinesque at

Solanto, Sicily, June 15, 1808. It has since been observed at Nice, in the Adriatic and

at IVIalta and Elba, and at Cette, whence came the beautiful specimen which we have seen in

the Museo Ci^ico of Genoa.

Prof. Giglioli was the first to point out the interesting series of metamorphoses by
which A.strodcrmus and Diana develop into Ansonia and Luvarus.

Lowe observed both young and old at Madeira, and Steindachner found it on the coast

of Spain. Two were thrown ashore on the Cornish coast in ISOC, and from one of these,

45 inches long, Day had made the excellent figure for his '-Fishes of Great Britain and
Ireland."

Family LAMPRIDID^^.
LamprididtF. GiLi., Arr. Fam. Fishes, 1872, 7 (No. 87); Johnson's Cyclopaedia, ii, 1621.—Jordan and Gil-

bert, Bull. XVI, U. S. N. M., 453.

Scombroidea with an oval, much compressed body ; scales small, deciduous, mouth small.

Teeth absent in adults. Branchiostegal rays six; dorsal and anal fins long, undivided;

ventral tins multiradiate, .subabdominal. Pyloric ca!ca numerous. Air bladder large and
posteriorly bifurcate. [Gill.)
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LAMPRIS, Retzius.

Lampris, Retzius, Nya Hanaiimg, iii, 1799, 91.—Cuvif.r, Regno Animal, 1st ed., 1817, 32.5.—GixTiiER
Cat. Fish. Brit. Mus., ii, p. 415.—Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 453.

Chrysoiosiis, hACEvkvii, Hist. Nat. Poiss., iv, 586.

Body compressed and elevated, covered with very small deciduous, cycloid scales.

Mouth narrow, termiual, with no teeth. Dorsal single, very long, elevated, falcate, without
distinct spines; anal long, low, not falcate, both fins depressed in a groove. V'eutrals

behind pectorals (14 to 17 rays), pectorals large, falcate; caudal flu moderately forked.

Lateral line preseut, much arched iu front. Branchiostegals, 6. Gill membranes free from
the isthmus. CEsophagus not armed with .spinous teeth. Air bladder large, bifurcate

behind. Pyloric appendages very numerous. Vertebra? 4.5.

LAMPRIS REGIUS, (Bonnaterre), Rktz.

Zeus regius, BoNNATERRE, IcLtbyologie, 1788, p. 72, pi. xxxix, fig. 155.

Zeus guitatus, Brunstich, Dansk. Selsk. Skr., in, 1788, 398.

Zeus hina, Gmelin, Syst. Nat., 1788, 1225.

Lnmpris luna, GuNTHER, op. cit., ii, 416.—Cuv. and Val., np. cU., x, 39.

Lampris lattta, Lowi;, Fish. Madeira, 27.

L.4MPEilS KEORIS.

Longest dorsal ray shorter than pectorals, which are nearly as long as the head. Anal
very low in fi-ont, a little higher behind. Head, 3^; depth, 1^.

Eadial formula: D. 54; A. 40; Y. 14-17; Vert, 23+22; L. 3-4 feet.

Coloi", a rich brocade of silver and lilac, rosy on the belly; everywhere with round

silvery spots; head, opercles, and back with ultramarine tints, jaws and tins vermilliou;

flesh red.

This form, exceedingly rare in the Mediterranean, has occasionallyduringthe last century

been found along the coasts of Europe as far north as Norway, also about Madeira and

Iceland; it had been reported from off Newfoundland, Nova Scotia (?), and Maine; no

specimen from the Atlantic had been in the posses.siou of any American museum, v lieu a

specimen was taken by schooner Mildred V. Lee, Capt. William T. Lee, olf Le Have ridges,

between 62° and 03° Ion. W., 42° and 49° lat. N.

A specimen from Japan in the U. S. National Mu.seum is apparently of the same

species. We are not aware that this has hitherto been recorded from tlie Pacitic. There

is every reason to believe that the fish is at times an inhabitant of considerable depths.
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Family ZEIDvE.

Zenidw, Lowe, Proc. Zool. Soc, London, 1839, 82.

Zenidw, Gill, I'roc. Acad. Nat. Sci., Pliila., 1862, 126; Arr. Families Fishes, 1872, 8 (Fam. No. 84).—Jordan
and Gilbert, UuU. xvi., U. S. Nat. Mus., 4.58.

Zeincc, Swaixson, Nat. llist. Fish., etc., 1839, u, 176.

Zeini, Bonaparte, Cat. Metodico, Pesci Europe, 1876, 75.

Zcoidei, Bleekeu, Tentameu, 1859, xxiii.

Zcidii, Gill, MS.

Cyiiina, GiJNTiiER, Cat. Fish. Brit. Mus., Ii, 393.

Vyttidoe, GtJNTiiER, Introduction to the Study of Fishes, 1880, 450.

Scombroidea, with a liigli, short, deei), uiuch compressed, and elevated body. Lateral

line ob.scnrc, unarmed. Scales minute, absent, or replaced by bony protuberances. Mouth
large, terminal, with upper jaw protractile, and teeth small, in narrow bands or single

series, on jaws and vomer, and sometimes on palatines. Eyes lateral. Oi)ercles and other

bones about the head often armed with spines. Branchiostegals, 7 or 8. Gill membranes

little united, free from the isthmus. Gill rakers usually short. Gills 4, a slit behind the

fourth. Pseudobrauchife large. Dorsal emarginate, or divided, with strong spines an-

terioi'ly, the posterior part longer. Anal spined or spineless. Ventrals thoracic, with one

spine and five to eight>T;iys. Caudal usually not forked. Pyloric cieca exceedingly numer-

ous. Air bladder large. Vertebrae about 32,

KEY TO THE GENERA AND DEEP-SEA SPECIES.

I. Bony plates along the bases of the vortical fins, and between ventrals and anal on median line of

body Zeinje

A. Plates at bases of second dorsal and anal. Anal spines 4 Zeus
B. Plates at bases of first and second dorsal and anal. Anal spines 3 Zenopsis

1. Ventral spines, 3 Z. ocellatus

II. No bony plates at b.ase of vertical fins Cyttixe
A. No bony plates on ventral line Cyttus

1. Ventrals receivable in sheath on abdomen.

a. Ventral spines, 2 Cyiiiis aualralis

2. Ventrals not receivable in sheath.

a. Ventral spines, 2 Cytlus uhhrcfiaiiis

b. Ventral spines, 2 Cyttus ludolepis

B. Bony plates between ventral and anal, on median line of body Cyttopsis

1. Body partially naked Cyttopsis roseus

III. Numerous large, conical, bony protuberances, symmetrically arranged Oreosomin.e

A. About four protuberances on the l)ack and twenty below OreOSOMA

ZENOPSIS, Gill.

Zenopsis, Gill, Proc. Acad. Nat. Sci. Phila. 1862, 126 (type, Zeus nebulosiis, Temminck and Schlegel, from Japan).

Body ovate, much compressed, without scales, not warty. Head deeper than long, its

anterior profile steep. Mouth rather large, upper jaw protractile; teeth small, on jaws and
vomer, none on the palatines. Various bones of the head and shoulder girdle armed with

spines. Series of bony jilates along the sides of the belly and the ba.ses of the dorsal and
anal, each plate armed with a strong spine. Eye large, placed high. Gill-rakers short.

Dorsal spines very strong, usually 10 in number. Anal spines 3. Ventral tins long,

mostly I, 7. Caudal peduncle slender, the fin not forked. Two or three species known,

differing from Zeus, mainly in the presence of 3 anal spines instead of 4. Pelagic.

ZENOPSIS OCELLATUS, (Storer), Gill.

Zeus ocellafus, Stokeh, Proc. Boston Society Nat. Hist., vi, 888.

Zenopsis ocellatus, Gill, Proc. Acad. Nat. Sci., Phila., 1862, 126.

Color silvery, nearly plain; a black lateral ocellated spot in life, disappearing in

spirits. Body short, deep, compressed. Skin wholly naked, except for the bony bucklers,

which are aimed each with a central spine hooked backwards and marked with radiating
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ridges; 7 bucklers along the base of the dorsal, the fifth aud sixth largest; 2 on the median
line in front of the veutrals, the second largest; one median ijlate, aud G pairs between
ventrals and anal, and 4 along the base of the anal. Top of the head with I'oughish

ridges, but without spines ; a spine at the base of each dentary bone ; the broad maxillaries

each with a supplemental bone; teeth nearly obsolete. Eye large, nuich nearer the gill

opening than the tip of the snout. Gill-rakers short. Caudal peduncle very slender, the
caudal fin short and rounded; ]>ectorals very short; ventrals large, the rays i, G, the first

soft ray closely appressed to the spine; anal spines sliort and stout, the soft rays, like

those of the dorsal, low; dorsal spines filamentous. D. IX, 2G; A. Ill, 24. Pelagic; one
specimen taken at Provincetown, Mass. (Description from the original type,by Jordan.)

ZENOPSIS OCELLATUS.

Zenopsis conchifer, (Lowe), is closely allied to this species and is a pelagic form. Fo
evidence has as yet been found of its occurrence below the surface.

CYTTUS, Gunther.

Cyttus, GtiNTHER, Cat. Fish. Brit. Mns., ii, 18G0, p. 396.

Body compressed and elev.tted, covered with very small scales; month protractile.

Two contiguous dorsal fins, the first with eight or nine spines, tlic anal with two short

spines. No bony i^lates along the base of the dorsal and anal fins. Ventral fins composed

of one spine aud six or eight soft rays. Minute teeth in the jaws and on the vomer, none

on the palatine bones. Branchiostegals, eight.

The tyi)e is Ct/ttvs oustraUs {Gupros anstralis, Eichardson), ti-om Australian seas. C.

ahbreviatus, Hector (Giinther, Challenger Keport, xxii, p. 22, PI. X, fig. B), was obtained

in 400 fathoms some 200 miles off Cape Farewell, New Zealand. C. hololrpis, described

below, was obtained in 220 flithoms. It is fair to assume then, since two out of three

of the known species are found in deep waters, that C. amtraUs also descends to the

depths.

CYTTUS HOLOLEPIS, Goode and Bean, n. s. (Figures 233, 23Sa, 2331.)

The gi-eatest depth of the body, which is at the ventral origin, is two-fifths of the total

without caudal. The length of the head is three-eighths of the standard length. The eye

is very large, equal to two-ninths of the length without caudal, and more than one half tlie

length of the head. The width of the iutenu-bital space, millimeters, is two-fifths of tlie

length of the head. The intermaxillary is protractile aud when drawn out a deei) horseshoe-

19SG8—No. 2 15



226 DEEP-SEA FISHES OF THE ATLANTIC BASIN.

shaped groove is exposed between the orbits. The length of the intermaxilla (8 millime-

ters) is one-half that of the head -without the snout. The maxilla is tliiu, broad, obtuse at

the extremity; its length (!) millimeters) equal to that of the iuterorbital area. The length

of the mandible (10 millimeters) is nearly one-half that of the head. The mouth is almost

vertical when closed. The quadrate bone ends posteriorly in a broad, obtuse spine; it has

several ridges with minute cirri. The supraorbital, also, has several minutely cirrated

ridges.

Teeth in the jaws so minute as to be indistinguishable except to the touch. The nostrils

are placed close to the front of the eye and somewhat above its middle; the posterior is

much the larger; it is a spear-shaped slit about three times as long as the anterior.

Pseiulobranchife well developed; 14 or 15 very small lanceolate gill-rakers beh)w the

angle on the first arch. The gill-openings are very wide, the membranes very deeply cleft

and only narrowly attached to the istlnnus in fi-ont. Branchiostegals 8.

The dorsal and ventral origins are in the same vertical.

The distance of the spinous dorsal from the snout is equal to the greatest height of the

body. The spinous dorsal contains 6 or 7 spines, the tirst of which is minute, about one-

fourth as long as the second, which is as long as the eye. The second spine is finely ser-

rated in the middle of its anterior margin and is dilated at the root so as to partly conceal

the base of the third spine.

The rays of the soft dorsal increase in size backwards, the first being only one-third as

long as the last, which is about one-fourth as long as the head. The longest rays of the

soft dorsal are about the nineteenth to the twenty-fourth ; these are slightly longer than the

last. The caudal is almost truncate or very slightly rounded when expanded. Its middle

rays are nearly as long as the eye.

The vent is under t'le fifth ray of the second dorsal, and the anal origin under the sixth

ray. The anal rays, also, increase in size backwards but the h>ngest are not more than

three-fourths as long as those of the dorsal. The rays of the soft dorsal and anal are all

simple and articulated. The length of the ventral spine is one-fourth of the standard

length; it exceeds that of the longest ventral ray. The ventral when fully expanded is sub-

triangular; the spine is minutely serrated on its anterior margin. The pectoral is siibcir-

cular when expanded and is composed entirely of simple articulated rays, the longest, in

the middle of the fin, one-half as long as the eye. There arc about 10 rows of scales between
the lateral line and the base of the spinous dorsal, and about 67 in the lateral line.

lladial formula: D. Vi-Vli, 20; A. 33; V. I, C; P. 16.

The types of the description are a single individual, No. 39296, taken by the Albatross

at station 2358, N. lat. 20° 19', W. Ion. 87° 03' 30", in 220 fathoms, off Yucatan, and two

specimens, No. 39297, from Albatross, station 2655, N. lat. 27° 22', W. Ion. 78° 07' 30", 338

fathoms, Little Bahama Bank.

The species is a true Cyttiis, resembling the southern species, but with a single preanal

spine, fewer rays in the vertical fins, and with the body entirely scaled. The plates at the

dorsal and anal bases are well developed.

No. 39290 is 75 millimeters long, and the larger specimen of No. 39297 is 86 millimeters

long, while the length of the smaller is SO millimeters.

CYTTOPSIS, Gill.

Cyttopsis, Gill, Proc. Acad. Nat. Sci. Phila., 18G2, 126 (type, Zeus roseus, LoWE).

A genus of Zeidw without bony plates at the bases of the vertical fins, but with a series

of shields on the ventral line between the ventral and the anal fins. Body much compressed,

elevated, partially naked. Teeth minute in bands, in the jaws, and on the vomer. Bran-

chiostegals 7. Veutrals i, 7.
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CYTTOPSIS ROSEUS, (Lowe), Gill.

Zeus roscus, Lowe, Proc. Zoiil. Soc. Loudon. 1843, 85.

Cyitus roseua, Guntuer, Cat. Fish. ISrit. Mus., ii, 18(30, 396.—Vaillant, Exp. Sci. 'I'ravailleur <-t Talisman
1888, 3-19.

'

' '

Cyttopsis roseiis, Gill, Ioc. cil.

A Ctjttopsis reseiubliug- in general appearance Zeusfaber. Height of body onelialf its

length; its thickness one-eighth of the same; length of head two-fifths of hMigth of body.
Snout more than half as long as the head, though the maxillary, on account of its nearly
vertical position, reaches scarcely to the vertical from the anterior margin of the orbit.

Teeth small, in villiform bands on the intermaxillaries. mandible, and vomer. Eye very
large, its diameter one-third the length of the head; the upper orbital margin provided
with a series of saw -like teeth, i)oiiitcd forward, nearly 30 in number, the five or six most
anterior more developed than the others, which can only be seen with the lens; inter-

orbital space slightly concave, striated. Gill opening wide. Vent slightly postmedian.
Scales present only in the lateral line and its immediate neighborhood. Three or fimr bony
plates between the ventrals and tlie vent, tiie anterior ones armed with very strong spines,

pointing backward. At the base of the dorsal and anal fins a series of little nodules, corre-

sponding to the interspinous spaces.

Dorsal occupying a large part of the length of the back, its spines very robust; the

third, the strongest, is in length equal to one-third the height of tlie body; the first eight

or ten soft rays increase in size, the first being the lowest; they are farther apart than

those which follow them and are united by a membrane only at their base. Anal very
similar to the soft portion of tlie dorsal; the first spine stout and immovable. The caudal

peduncle is widened at its extremity and the caudal is abruptly truncate. Pectorals moder-

ate, obtuse, composed of Vi rays. Ventrals remarkably long, inserted nearly in the verti-

cal from the insertion of the pectorals, and extending behind the anal spine; the two
branches which form each ray are very distinct, even from the base, as in Triijla and similar

fishes.

Radial formula: D. viii, 27; A. I, 25; V. I, 7; Br. vii.

Scales in lateral line 53, in transverse line 9-40.

Color silvery, passing into roseate above and below. Fins yellowish; the ventrals

have the membrane black and the rays milky white.

This si)ecies was originally described by Lowe from Madeira, and his specimen, eleven

inches in length, now in the British Museum, is believed to be the type. The TraraiUeur

obtained two specimens from the coast of Morocco, Station LXix, at a depth of 410 meters

OREOSOMA, Cuvier and Valenciennes.

Oreosoma, Cuvier .and Valex(ukxnes, Hist. Nat. Poiss., iv, 515.

—

Guntuer, Cat. Fiah. Brit. Mus., i, 214; ii,

396.

—

Lowe, Fishes of Madeira, preface, xii.

Oreosoma (After C. & V.).

Zeids with an elevated body and 2 dorsal fins, the first with 5 spines. A long anal,

composed entirely of rays. Opercles unarmed; operculum witli two ridges terminating

in flat angles. Villiform teeth on jaws, vomer, and palatines. No scales, but numerous

large, conical, bony jjrotuberances, symmetrically arranged.
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OREOSOMA ATLANTICUM, Cuvier and Valenciennes.

Oreoaomu alhinlifum. Ci'viek iiml yAl,ENClENNE.S, loc. cH., \A. xcix.—GiiNTllEK, loc. cit.

An Orcosomo, dcscribt'd as liaviiig 25 or 20 large, conical, bony protuberances, four of

which arc on the back.

Kadial formula: D. V, 29; A. 2(1; V. 1,5.

Tills remarkable form is known only from a single specimen, obtained by Peron, the

French navigator, in " the Atlantic Ocean." It was probably taken in tlie surface net. The

type is IG lines in length. A full description is given by Cuvier and Valenciennes, who
refer to it as a little fish, whose height is equal to its length; covered with great cones, so

rugged and bold that a drawing of it resembles a map of a volcanic country.

Its affinities are believed by some ichtliyologists to be Berycoid.

Family CAPROID^^,

Caprida:, LowK, FislicK of Mailoira, xii, 1843.

—

Gill, Arrangement of the Families of Fishes, 1872, 9. (No.

90.)

Caproida; (iiLL, Ceutiiry Dictionary, 809.

Scombroidea with compressed and elevated body, covered with small, ctenoid scales

;

upper jaw protractile; vertebrie very numerous; dorsal in two parts; veutrals with 1

spine and 5 rays; teeth very small.

KEY TO THE GENERA.

I. Mouth very protractile ; teeth in jaws, vomer, and palatines Capros

II. Mouth less protractile ; teeth iu jaws Antigonia

Capros apek (,iftpr Cuvier.)

CAPROS, Lacepede.

Capros, h&cf.rkTiF., Hist. Nat. Poiss., iv, p. 590.—Cuvier & Valenciennes, Hist. Nat. Poiss., x, p. 29.—

Gill, Proc. Acad. Nat. Sci., Phila., 18(>2, p. 127.

Body compressed and elevated; mouth very protractile. Scales rather small, spiny.

Two contiguous dorsals, the first with 9 spines, the anal with 3. No bony plates along
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the base of the dorsal and anal fins. Ventral fins composed of 1 spine and H rays. ^lituite

teeth in the jaws and on the vomer, none oti tlie palatine bones, lirauchiostcgals 5; air-

bladder large. Pyloric appendages iu small nnmber. (Giuitha:)

CAPROS APER, (LINX.EUS), Lacijpede.

Zeus aper, LiNN.EUS, Syst. Nat., ed. x, 17.58, I, 266.

Capios aper, LACKPfcnE, Hist. Nat. Poiss., iv, p. 591.—GtiNTtiER, Cat. Fish. Brit. Mas.. II, yt. 49G.—Vaillant,
Exp. Sci. Travailleur et Talisman, Poiss., 1888, 353.

A Gapros with upper and lower profiles of the snout concave, with small scales, with

strong spines in the dorsal and ventral fins. Adults usually brownisli red; young, some
grayish, others red appi-oachiug vermillion on the upper parts, silvery white below; iris

golden, with some red spots.

Eadial formula: D. ix, 23 24; A. 111/23; V, i/5; Cicc, pylor. 2; Vert. 10-12/13.

The Boarfi.sh of English authors is said to be common in the Mediterranean, and lias

also been found in the waters of Madeira; stragglers have a few times been taken on the

south coast of England and Ireland; the French explorers found it at various depths from

30 to 175 fathoms in the Gulf of Gascogne, on the coast ot Morocco, Soudan, and Spain,

and on the Banc D'Arguin. It is one of tliose forms wliieli, while more especially charac-

teristic of the .sh(u-e fauna, descends into moderately deep waters adjacent, and is by

courtesy admitted to the deep-sea lists, especially since the other members of the same
family are characteristic deep-water forms, and, iu the opinion of Dr. Giinther, but rarely

come to the surface.

ANTIGONIA, Lowe.

AnlUjoiiia, LowK, Proc ZoiW. Soc. London, 1813, 85.

Caprophonus, MtJLLEK and Troschel, Hor,-e IchtliyiilojjioiP, nr, 28.

Body very compressed and elevated, covered witli rather small .spiny scales; mouth

little protractile. Dorsal fin coutinuouj, with 8 spines; :> anal spines, remote from the soft

portion. Ventral fins composed of 1 spine and 5 rays. Very small teeth iu the jaws.

Brauchiostegals 5 to 7. (Giinther.)

ANTIGONIA CAPROS, Lowe. (Figure 235.)

Antigonia capros, LowE, Proc. ZoiiL Soc. Loud., 1813, 85.—Guxtheu, Cat. Fish. Brit. Mus., ir, 197; Chal-

lenger Report, XXI, 1887, 41.

—

Steindachneu, Penkschr. Akad. \Vis3.\Vien, XLix, 1884, 187, pi. v.

Caprophonus aurora, Muller and Troschel, Hora> Ic^htliyologica', IU, p. xxviii, taf. v, fig. 1.

Bypsinoius ruhescens, Scui.egel, Fauna .laponica, Poissous, 84, pi. xui, fig. 2.—Gi'rNTHER, Report on the

Shore Fishes, Chall. Report, part vi. 44. (Young.)

Antigonia MiiUcri, Klunzingkk, Sitzb. Akad. Wiss. Wien, Lxxxin, 1879, 380, pi. v, fig 3.

An Antirionia with the heightof the body five sixths of its total length, and a very strong

striated ventral sjnne. Color red. [Giinther.)

Eadial formula: D. VIII.-34; A. ill, 32-33; V. I, 5; B. 5-7.

Antiijonia capros is a cosmopolitan form, first known from the mid-Atlantic, olf Bar-

bados and Madeira; since obtained in Japan, near the Ki Islands and Manado. The

greatest depth at which it has been takeu is 129 fathoms, oft' the Ki Islands.

Family TETRAGONURID^^.
Les Tetragonurides, Risso, Hist. Nat. Eur. Merid., iil, 1829, ,381.

Tstragonurida; Bonaparte, Snggio, 1837; Catalogo Mctodico, 1846, 72.

Tetragonnrina, Gunther, Cat. Fish. Brit. Mus.. iii, 407.

Scombroidea with long, slender body, covered with hard, ciliated, grooved scales, which

are very adherent. A dorsal divided into two portions, closely c(mnected, tlie soft i)art

shorter and higher. Mouth subvertical; teeth iu jaws iu single series and on palate. Air-

bladder none.
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TETRAGONURUS, Risso.

Telrngonnrus, IJisso, Ichth. Nice, 1810, 347; Hist. Nat., ill, 381.

—

Guntiier, loc. d(.—Moreau, Hist. Nat.

I'ois.s. France, III, 178.

I>()(ly .subc.vliudrical, elougate. Snout obtuse. Veutrals abdominal, placed below

middle ol' pectoral.

TETRAGONURUS CUVIERI, Risso. (Figure 417.)

Corvus niJoticiis, Aldrovandi, De Piscibus, v, cap. 25, 28.

Tctragoniirns Ciirieri, Kisso, Ichth. Nice, 1810,347; Hist. Nat. Eur. Merid., 1829, lii, 381.

Tetragoiiurus allaniiciis, Lowe, Fishes Madeira, 129, pi. xix.

Spinous dorsal low, receivable in groove. Scales each with 5 to G keels, each termi-

nating in a spine. Color, brown, with violet and yellow reflections.

Kadial formula: U. xv-xxr, i, 11-13; A. 10-12; L. lat. 118/20.

This form was originally described from Nice. Eisso says that it lives at great depths,

approaching the coast only in August at the time of spawning, and that its uatati(m is

slow and feeble. It has since been found off Toulon and Marseilles, and by Lowe near

Madeira, where it was taken swimming at the surface. Lowe is also of the opinion that it

occiu's at very great dejiths. Its flesh when eaten is a violent poison, as was demonstrated

by the personal experience of Risso himself. A single specimen was obtained by the U. S.

Fish Commission at Wood's HoU, Massachusetts, November 10, 1890 (Cat .No. 14436, U. S.

N. M.).

Family CHILODIPTERIDvE.
Chilodipieroidei, Bleeker, Tentamen, 1859, xx.

Ckilodij)tcrid(F, Gill, Arrangcmeut, Families of Fishes, 1872.

Apoyonina, Gl'NTIIER, Cat. Fish. Brit. Mus., i, 1859, 57, 222.

Apogonida:, Jordan & Gilbert, Bull, xvi, U. S. Nat. Mus., 1883, 563.

Percoidea, with body oblong, more or less elevated, covered with large deciduous scales

(striated and ctenoid, or sometimes cycloid); cheeks scaly; cleft of mouth wide, oblique.

Villiform teeth on jaws and vomer, and sometimes on palatines (teeth absent in Brei)lio-

stoma); canines sometimes present; preoperculum commonly with a double ridge; its edge

entire or slightly serrated; lower pharyngeals separate, with sharp teeth; pseudobranchiae

present; branchiostegals 7, or less; dorsal fins well separated, the first with 6 to 9 rather

strong spines; aual fin short, with 1 to 3 (usually with 2) spines; ventral fins thoracic, i, 5.

KEY TO THE DEEP-SEA GENERA OF CHILODIPTERID/E.

(ProvinionaJ—including some genera of doubtful relatiouslti2).)

I. Canine teeth at the outer side of the villiform bands in the jaws.

A. Preoperculum with a double serrated edge; anal with two spines.

1. Dorsal with six spines; operculum unarmed (Chilodipteucs)

2. Dorsal with nine spines ; operculum with two weak spines Parascombrops
II. Teeth all villiform; no canines.

A. Lateral line normal.

1. Palatiues with teeth.

a. Anal with two spines.

Preoperculum with double serrated ridge (Apogon)
Preoi>erculum with double entire ridge.

Scales large, 20-26 in lateral line (Apogonichth Ys)

Scales small, 40 or more in lateral line Glossa.mia

6. Anal with three spines; bones of head cavernous.

Preoperculum denticulated; operculum with two feeble points.

Scales .small, 45 in lateral line Malacichthys
2. Palatines toothless.

o. Preoperculum with striated angle. Teeth moderate. B. vil EPIGONIS
b. Preoperculum with one spine. Teeth rudimentary on jaws. "B. iv" 1'o.matomichtiiys

B. Lateral line beginning under origin of second dorsal.

I. Anal with two spiues Microicuthys



DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 231

III. Teeth absent.

A. Head Large, unarmed. Preopercnlum with .1 double edge.

1. Aaal with 1 spine BREPnosToMA

PARASCOMBROPS, Alcock.

Paraacombrops, Alcock, Journal Asiatic Society of lien.nul. LViii, 11, 1889. 297.

Chilodipterids with body elevated and a wide, oblique nioutli. Preopercuhim with a

double border, the outer border recurved at its angle and strongly serrated at this point,
as well as along its horizontal limb: the inner border with .3 small spines at its angle.
Opereulum arched, with 2 weak spines, and with a membranaceous extension of its angle.
Teeth villiform in jaws (in front), vomer, and palatines; 2 small canines in upjjcr jaw, and
several large teeth in lower one. Tongue smooth. First dorsal with !t s])in('s, anal with
2. Scales large, excessively deciduous (28 in lateral line in type species). Pseudobranchiie
present. Branchiostegals vii.

A single species, P. 7Je;/Hf7V7«.<;, Alcock- (/oc. r-(7.), from the Bay of Bengal, ns to 102 fathoms,
and from near the Deir mouth of the IMahauadi Delta, iu 65 to 68 fathoms. Dr. Alcock says
that its facies is "decidedly bathybial."

GLOSSAMIA, Gill.

Glosaamia, Gill, Proc. Acad. Nat. Sci. Pliila., 18C3, 82.

Chilodipterids with body somewhat elevated and an oblique mouth. Preopercnlum
with a double, unserrated ridge. Operculum armed. Teeth uniform, villiform, on the jaws
pahitines and vomer. TongTie smooth. First dorsal with 6 or 7 spines; anal with 2 spines

and 7 to 9 rays. Scales small, deciduous, 40 or more in lateral line. No pseudobrauchife.

Branchiostegals 7.

The type is Apogon aprion, Eichardsou (Ann. Nat. Hist., 1842, ix, 16 ; Apogonichthys

aprion, Giinther, Cat., i, 247).

GLOSSAMIA PANDIONIS, Goode and Bean. (Figure 231).

Apogon pandionis, GooDE and Beax, Proc. U. S. Nat. Mus., iv, 1881, IGO.

—

Jordan and Gilbert, Bull, xvi,

U. S. Nat. Mus., 564.

Body oblong, rather robust, its greatest width (behind the giUs) being equal to half the

length of the head, and contained sis times in the length of the body without caudal; its

gi-eatest height contained about thrice and two thirds in the body length. Least height of

taU almost equal to half the greatest height of the body. Scales small, cycloid, 4.5 in tlie

lateral line; 3 longitudinal rows above and 9 below the lateral line; lateral line complete.

Length of the head one-third of the standard length of the body, its greatest width

equal to greatest width of body. Length of the snout 4^ times in length of licad. Maxilla

extends to a point a very little behind the anterior margin of the pupil, the mandible to the

vertical from the middle of the eye. Length of maxiba equal to long diameter of the eye.

Preoi)erculum apparently unarmeil. Operculum with two flexible points near its upper

angle. Gill-rakers long and slender.

Eye nearly circular, its longest diameter nearly equals half the length of the head and is

contained 7 times in the standard body length, nearly horizontal. "Width of interorbital

space equals two thirds the diameter of the eye. Mouth ol)lique, the lower jaw ])rojecting.

Dentition in jaws hardly perceptible. Feeble teeth on the head of the vomer and on the

palatine bones.

Distance of dorsal from snout equal to twice the greatest width of the body; its longest

spine (fourth) equal in length to three-fourths of the diameter of the eye. Distance from

origin of tirst dorsal to origin of second dor.sal equal to twice the length of tlie base of the

hitter. Di-stance of anal from snout equal to twice the length of tlie head ; the length of its

base is equal to two-thirds the length of the eye; of its longest ray to the lengtli of the

maxilla. First anal spine minute, its length equal to one-foiuth of the least height of tail;
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the secoiul anal spine at least twice as long as the first. Caudal deeply furcate, scaled

upon the lower portions of the lobes.

Distance of ijectoral from snout equal to length of head; its length equal to that of the

maxilla.

Distance of ventral from snout slightly greater than one-third of the standard body

length.

Kadial formula: D. VII, 1, 9; A. II, 8; P. 16; V. I, 5.

Scales in lateral line, 45 ; above lateral line, 3 ; beloTV, 9.

Color nearly uniform light, reddish brown, with no blotches. Scales finely punctulate

with black.

Our description is based upon Museum specimen No. 26228, taken by the Fish Eairlc from

station 897, in 37° 25' N. lat., 74° 18' W. Ion., at a depth of 157i fathoms. Examples

were also obtained by the Albatross from station 2376, in 29° 13' 15" N. lat., 88° 16' W.
Ion., at a depth of 324 fathoms; and from station 2398, in 28° 45' N. lat., 86° 26' W. Ion.,

at a depth of 227 fathoms.

MALACICHTHYS, Doderlein.

Malakichthys, Doderlein, Denksclir. d. k. Akad. il. AViss. Wien, xi.vn, ISHS, 240 (type, M. grineua. Inc. rit,

pi. II, fig. 1).—GuNTiiER, Challenger Report, xxii, 1887, 15.

Form of the body oval, similar to Amhnssis. The two dorsals united by a low mem-

brane; anal with 3 spines. Preoperculum denticulated; operculum with 2 feeble points.

Bones of the head very thin, cavernous; eye large. Very narrow bands of villiform teeth

ill the jaws, on the vomer and palatine bones, without canines. Head nearly entirely scaly.

Mouth wide, oblique, with projecting mandible. Scales of moderate size, ctenoid, deciduous.

Seven brauchiostegals; pseudobranchiic. Lateral line complete; Pyloric appendages in

small number (4). Air blachh^r siiuill. Abdominal cavity and pharynx black. (GUnther.)

Tlie type species Malaeichthys ririscns is represented by several specimens taken near

Tokio, Japan, and said by Diiderlein to be obtained at great depths.

EPIGONUS, Rafinesque.

Epigonns, Rafinesque, Appendice, 64.

Pomat07HU8, Eisso, Ichthyologie de Nice, 1810, 301; Hist. Nat. Europe M^ridionale, III, 387.—CuviER and

Valenciennes, Hist. Nat. Poiss., ii, 171.

—

Gunther, Cat. Fisli. Brit. Mus., i, 249.

—

Moreau, Hist. Nat.

Poiss., France, II, 385.

Chilodipterids with the body elongate, thick, covered with large, deciduous scales.

Head large, entirely covered with scales. No keels. Operculum with 2 feeble points.

Preoperculum with prominent, rounded and striated angle, but with its posterior limb

emarginate. Eyes very large. Teeth villiform. No teeth on the iJalatiues. Two dorsal

fins, separated by an interspace; the first with 7 spines. Anal with 2 spines. The fins

more or less scaly. Pyloric cieca numerous.

The name Fomatomus is preoccuiiied, having been applied by Lacepede to a fish

usually known to European ichthyologists as Tcmnodon,

EPIGONUS TELESCOPUS, (Risso), Goode and Bean.

Pomatomus tdescopus, Risso, Ichtbyologie, 1810, 301, PI. IX, fig. 31; Hist. Nat. Europe M^ridionale, 387.

—

Lowe, Trans. Zoiil. Soc, ii, 173.

—

Bonaparte, Cat. Metodico, No. 488.

romalomits IvJescopium, CuviER and Valenciennes, loc. cil., ii, 171, PI. xxiv'; vi, 495.

—

Cuvier, Ri'gne

Animal, Hlnstree, PI. vii, a, fig. 1.

—

Guiciienot, Explor. Alger. Poiss., 32.—Valenciennes, m Webb and
Borthelot, Hist. Nat. lies Canaries, Ichthyol., pi. I.—GiJNTHER, Cat. Fish. Brit. Mus., I, 250.

—

Canes-
TRiNi, Fauna Italic^a, 179.

—

Moreau, Hist. Nat. Poiss. France, il, 386.

Fomatumu.1 Cunieri, Cocoo, Gioru. Sci. de Sicilia, Vll, 1829, 143, figure.

The fish described in 1810 by Risso was said to be so rai'C that during thirty years

previous only two specimens had been taken. "This rarity," says Risso, "is due to the

fiict that it never leaves those cold submarine valleys where our fishermen can only set

their long lines in the month of August, so that they are never taken except by chance."
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"Its chief characteristics," he coutiiuies, "are its globular eyes of extraordinary climeii-

sioiis, its large and strong fins, the i)owers of rapid swimming, and a generally vigorous
and active constitution. All those characteristics are necessary for its defeuse against the
oceanic auimals which frequeut the luariue abysses in which it custonuirily lives."

It has since been taken about Nice, Genoa, and Naples, and also at Messina. Canes-
trini says that it spawns in the spring.

EPIGONUS OCCIDENTALIS, Goode and Bi:an, n. s. (figure 230.)

The greatest height of the body at the ventrals (17 millimeters in the type specimen) is

contained a little over seven times in the length without caudal. The least height of the

tail (7 millimeters) equals the width of the interorbital space measuied on the bone. The
length of the head (39 millimeters) is nearly one third of the total without caudal. The
greatest width of the head (20 millimeters) is about one-half its length. The long diame-

ter of the eye (17 millimeters) is contained seven times in the standard length and is nearly

one-half the length of the head. The length of the snout (9 millimeters) is about one-halt

that of the eye. The maxilla reaches somewhat bej'ond the anterior margin of the orbit;

its length (14 millimeters) equals one-half the length of the head without the snout. The
iutermaxilla is short and thin, its length (9 millimeters) about equal to that of the snout;

its connection with the tip of the maxilla is ligamentous. The mandible reaches nearly to

below the middle of the eye; its length (18 millimeters) about equal to that of the eye.

The jiosterior nostril is very slightly in advance of the front of the eye; the anterior nostril

is a little nearer to the eye than to the tip of the snout. Both pairs of nostrils are superior

rather than lateral. The groove for the intermaxillary process is naked, narrow; its length

(5 millimeters) equal to twice its width. A weak spine on the operculum. The psexulo-

branchia- are well developed. Sixteen gill-rakers below the angle; the longest (5 milli-

meters) about one-third the length of the maxilla. Weak villiform teeth in very narrow

bauds on the interniaxilliary and mandible. Vomer and palatines toothless.

The dorsal begins over the eighth row of scales; its first spine is minute; its length

only about one-eighth the length of the second spine, which is nearly as long as the base of

the flu; the third sjtine is a little longer than the second and fourth, and the last is two-

thirds as long as the fourth. The interspace between the dorsals is as long as the last

spine. The base of the soft dorsal is one-third as long as the head; the longest ray is

slightly longer than the base of the fin. The distance from the soft dorsal to the beginning

of the caudal is about twice the greatest height of the body. The caudal is imperfect; the

middle rays api^ear to be about two-tliirds as long as the outer and a little more than one-

third as long as the head. The anal originates under the seventh ray of the soft dorsal and

under the twenty-ninth scale of the lateral line; the length of its base equals one-third of

its distance from the caudal; its first spine is very short, scarcely oiie-tiiird as h)ng as the

second, the length of which (7 millimeters) is one-hall' that of the maxilla. The longest ray

is as long as the base of the soft dorsal. The vent is under the twenty-third s(^ale of the

lateral line and under the interspace between the spinous and soft dorsals. The ventral

origin is behind that of the pectoral aud in advance of the spinous dorsal origin; it is also

under the sixth scale of the lateral line. The spine is a little more tlian one-half as long as

the first ray. The length of the fin is one-third that of the head.

The type of the description is the only specimen obtained ; it was secured by tiie steamer

BJalce, off Barbados, in 237 fathoms. The species is very readily distinguished from the

Mediterranean species {E. tch'xcopxs) by its more slender form and its large immber of

rows of scales. The length of the specimen to the base of the caudal is 120 millimeters, the

total length 137 millimeters. The caudal is somewhat imperfect.

Radial formula: I). Vii, 9; A. it, 9; V. i, 5; P. 19; B. 7. Scales l/r>r)/8.

Colorsof the alcoholic specimen: Upper parts dark browr, lower parts light brown;

inside of mouth pale. At piesent there is an appearance of a dark band beginning on the

snout and continued behind the eye along the lateral line to the tail.
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POMATOMICHTHYS, Giglioli.

Pomatomichthys, Giglioli, Elenco e Catalogo degli Amfibie e dei Pesci Itallani, 1880, 20.

Similar to Aim/on, but with 4 braucbiostegal ray.s. Scales large, deciduous. Two
dorsal fins. Teeth in bands, rudimentary on the jaws, wanting on the tongue and pala-

tines. Eyes enormous. Tail forked.

This genus is known only from a single species from the Straits of Messina.

POMATOMICHTHYS CONSTANCI.^, Giglioli.

Pomatomichthys Covntandw, Giglioli, Ioc. cit.

A Fomatomichthys with body whose height is contained 5 times in its length (tail

included), and the depth of the head 3i. Diameter of the eye 2^ in the length of the

head. Preoperculum with a single spine, but without serrated ridges. Dorsal with 7

spines in its first division, and 1 spine and 9 rays in the second. Anal with 2 spines and

9 rays. Pectoral fins short. Ventrals longer, extending to the vent. Lateral line entire.

Scales upon caudal fin. Color brownish yellow above, silvery below and on the operculum.

The tyije of this species is a single specimen, 14 centimeters in length, found at the

Straits of Messina, September 28, 1878, after a strong gale, which brought to the surface

in immense abundance the rarest species of Sternoptychidce and Seopelidw.

MICROICHTHYS, RUppell.

Microichthys, RCPPELL, Verzeich. Mus. Senckenbergiamim Anfgestell. Samml. Fische, 1852, 1.

Apogonids, said to resemble in form and position of the fins Anihassis ; lower jaw

somewhat the longer; teeth villiform, without canines, on the jaws and perhaps on pala-

tines and tongue. An acute ridge over the eye extending backwards over the opercles.

Scales large, deciduous, opercles naked. Lateral line commencing under the origin of the

second dorsal fin.

This genus is represented by a small specimen, obtained in the waters near Sicily;

and by another, in the Florence Museum, which we have examined, and which has the

general appearance of a deejj-sea fish. Its scarcity would appear to point to the same idea.

This form was described by Riippell under the name Microichthys Coccoi.

BREPHOSTOMA, Alcock.

Bre})ho8toma, Alcock, Ann. and Mag. Nat. Hist., vi, 201, September, 1890.

A Chilodepterid with body low, rather elongate, and with delicate tissues characteristic

of abyssal fishes. Head large, without keels or spines
;
preoperculum with a double edge.

Mouth small, oblique, weak, and without teeth. Eyes large, lateral. Two separate dorsal

fins, the first less developed, with 5 spines. Anal fiii similar to second dorsal, with 1

spine. Ventrals thoracic, with 1 spine and 5 rays. Gill opening very wide. Scales, large,

ctenoid, adherent. Branchiostegals 7. Pseudobrauchiaj present. No air-bladder. Pylo-

ric cieca long and in moderate number. (Alcoclc.)

This genus is represented by a single species, Brephostoma Carpenlcri, obtained by the

Investifiator in the bay of Bengal, in IGo 18' N. lat., 90° 40' E. Ion., at depths of 1,370 to

1,520 fathoms.*

Family ACROPOMID^E.
Acropomidw, Gill, MS. ^

Percoidea, with a body somewhat elevated and a large head, forward vent, and teeth

villiform in the jaws, vomer and palatines. {Gill.)

* Ann. and Mag. Nat. Hist., November, 1889, 383; September, 1890, 201, PI. ix, Fig. 4.
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ACROPOMA, Temminck and Sehlegel.

Acropoma, TEMJirNCK and Schlegel, Fauna Japonica, Puissoiis, 31.

Seven brauchiostegals. Teeth villiform, with caniues in both the jaws; teeth on the
palatine bones. Two dorsals, the first with 7 (8) spines, the anal liu with 3. Opercnhun
produced into a long deuticnlated point, preoperenhnn entire. Anus nearer the root of

the ventrals than the origin of the anal. Scales moderate, deciduous, minutely ciliated.

One species of the single genus of this family, Acropoma phiUxipinenur, Giiuther, (Chal-

lenger Eeport, Part vi, 51; XXII, 15) was found near the Philippine Islands by the Challenger

at a depth of 8:i to lOli tathoms.

Family SCOMBROPID^E.
Scombropidw, Gill, MS.

Percoidea, with teeth ou jaws, vomer and palatines, and long, strong canines in both

jaws, sometimes barbed. Bones of skull without denticulations. Opei'culum with 2 weak
spines. Scales rather small, very thin, smooth. {Gill.)

SCOMBROPS, Temminck and Sehlegel.

Scomhro2)s, Temminck and Schlegel, Fauna Japonica, 118.

—

Gonther, Cat. Fish. Brit. Mus., I, 249.

Latebrus, Poey, Mem. Hist. Nat. Cuba, a, 1858, 158.

Scombropids having 2 long canine teeth in the upper jaw and a series of similar teeth in

the lower. First dorsal with 8 spines; anal with 3 spines. Bones of the skull without

denticulations. Spines feeble. Lower jaw longest.

SCOJIBHOPS CHILODIPTEROIDES.

This genus is re]>resented in the Japanese Sea by a single species, 8. chilodipfrrnides,

obtained by the Dutch naturalists and by the Challenger oif luosima, Japan, at a depth of

3J:5 fathoms. The Challenger specimen was 16 inches long.

SCOMBROPS OCULATUS, Poey.

Latebrus ociilaUis, Poey, Mem. Hist. Nat. Cuba, ii, 1838, 168, PI. xni, Figs. 11, 12 (.jaws with teeth); PI, xiv,

fig. 2 (outline).

—

GOnther, Challenger Report, xxii, 1887, 14.

Body elongate, its height contained 4g times in its total length; the head 3i. The eye

is very large, its diameter contained 3i times in the length of the head. The nostrils have

vertical apertures, and are near the orbit. The length of the maxillary i.s four-fiftlis that of

the diameter of the eye. The snpra.^capulary b(me projects. The piemaxillary bears about

12 canine teeth; there are 2 to l teeth longer than the others on its anterior portion on the

inner edge. The teeth of the mandible are a little longer than those on the maxillary.

The first dorsal originates in the vertical from the lower base of the pectoral, and the

second over the veut l)ut a little in advance of it. The second dorsal and the anal are

similar in form and licight; they are triangular, with sharp angle, and emarginate. The

caudal is forked. The first spine of the dorsal is feeble, although nearly as high as the
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second, which is the hmgest. The spinous rays of the second dorsal and the anal, and

those in the ventral, have their points covered. Tlie scales are large, deciduous, from 45

to 50 between the shoulder and the tail; they are thin, with smooth edges; they cover the

entire body except the lips. The vertical fins are also scaly, except the first dorsal.

Eadial formula: D. VII, l, U; A. Ill, 12; P. 16; V. I, 5; C. 17.

Color brownish violet, lighter upon the belly.

Tliis fish, according to Poey, is rare and inhabits great depths. In the month of

October he has seen individuals weighing 14 pounds.

Dr. Giinther remarks tliat, but for the barbed teeth, he would be disposed to unite this

species with Seombrojys cJModipteroidefi, but we should hesitate to follow his lead, since the

scales in the latter are considerably smaller, the body apparently more slender, the fins

longer and sti'onger, and the two dorsals more closely approximated, while the lower jaw
would appear to be longer, and the second dorsal planted (relatively to the vent) much
farther forward.

HYPOCLTDONIA, Goode and Bean, n. g.

This genus resembles Seombrops in form and is closely related to it, but (1) none of the

vertical fins are scaly; (2) the tongue is toothless; (3) the soft dorsal and anal have few rays.

The body is covered with thin, deciduous, cycloid scales. Tlie entire head is scaly with

the exception of the angle of the preoiierculnm, but the scales of the head are deeply im-

bedded in the skin and are covered by minute pores, so that their outlines are almost entirely

concealed. Eye large. Mouth moderately large; theupper jaw slightly protractile. Teeth

in the intermaxilla minute in broad bands which are separated at the symphysis by a nar-

row, naked interspace. A pair of strong canines near the symphysis of the intermaxilla-

ries. The mandible has a marked concavity in front on each side of the symphysis, this

concavity being armed with a band of minute teeth. Four small canine-like teeth in an
irregular group at the symphysis; 5 additional canines on the mandible, increasing in size

backward and continued behind by a short, narrow band of minute teeth. Minute teeth on
the vomer in a triangular patch. Palatine teeth in bands, which are broadest in front.

Anterior nostril small, circular, not tubular. Posterior nostril in a long wedge-shaped slit.

Maxilla dilated posteriorly. The lower lip well developed, broadly attached to the niider

surface of the maxilla. Preoperculum minutely serrated behind and below ; operculum with

two thin, flat spines.

Branchiostegals 7; gill-rakers in moderate number, rather stout; gill laminre well

developed; a moderate-sized slit behind the fourth gill; pseudobranchia; well developed; a

glandular organ in the upper angle of the gill opening; fins well developed, the spinous

dorsal longer than the second dorsal ; dorsal with 9, anal with 2 spines ; ventrals long ; scales

large, thin, cycloid, deciduous ; lateral line high up with a gradual curve nearly following

the outline of the back.

HYPOCLYDONIA BELLA, Goode and Bean, n. s. (Figure 237.)

The largest specimen taken by tlie Alba'ross is 90 millimeters long. The greatest

height of the body is contained three and two-third times in the total without caudal. The
least height of the tail equals the length of the eye. The length of the head is one-third

of the total without caudal. The eye is two-sevenths as long as the head and a little

greater than the width of the interorbital space. The snout is two-thirds as long as the

eye. The maxilla reaches nearly to below the middle of the eye; its length is two-fifths

the length of the head. The upper jaw is contained two and one-third times in the length

of the head. The length of the mandible is one-half the length of the head. The spinous

dorsal begins over the origin of the pectoral. The first spine is very short, less than one-

third as long as the second nnd not much longer than the last; the third and longest spine

is as long as the postorbital part of the head. The interspace between the two dorsals is

very short. The longest ray of the soft dorsal is two-thirds the length of the mandible. The
anal originates under the middle of the soft dorsal ; the length of its base equals the length
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of the eye. The first si)iue is less than ouehalf as long as the seeond, which is about two-
thirds as long as the eye. The anal spines are slender. The longest anal ray ecpials tlie

postorbital part of the head. The pectoral reaches to below the origin of the soft dorsid;

its length equals that of the head without the snout. Tlie ventral begins slightly in ad-

vance of the origin of the pectoral and it is nearly as long as the pectoral, its length one-
quarter of the total without caudal.

Eadial formula: 1). ix, i, !); A. IV, 7; V. i, 5; P. i, 15. Scales 2/29/7.

The colors have fiided ; traces of purplish brown on the upper parts and the head;
spinous dorsal with a dark triangular blotch on its upper portion extending front tlic se(!ond

to the sixth spine, involving less than half the height of tlie membrane.
Specimens were obtained by the Albatross from station 2.'5U, in 32° 43' N. lat., 71° 5V

W. Ion. (off South Carolina), at a deptli of 151) fatlioms; fi'om station 2.j07, in 28'^ 42' N.

jat., 86° .'lO' W. Ion. (between the Delta of the Mississippi and Cedar Keys, Florida), at a

depth of 280 fathoms; from station 2401, in 28° 38' 30" N. lat., 85° 52' 30" W. Ion. (be-

tween the Delta of the Mississippi and Cedar Keys, Florida), at a depth of 112 fathoms;

from station 2417, in 33° 18' 30" N. lat., 77° 07' W. Ion. (off Cape Fear), at a depth of 05

fathoms; fi-om station 2418, in 33'^ 20' N. lat., 77° 05' W. Ion., at a depth of 90 fathoms;

from station 2425, in 30^ 20' 24" N. lat., 74o 4(3' 30" W. Ion., at a depth of 119 fatlioms;

and from station 242G, in 30° 01' 30" N. lat., 74° 47' 30" W. Ion. (off North Carohna), in 93

fathoms.

Family SERRANID.^^.

Serranidce. KichaEDSON, Ichth. Erebus aud Terror, 1848, iv (in itart).

—

Gill, Arr. Fam. Fishes, 1872 (in

part.); Century Dictionary, 5573.

—

.Jc)hi>an & Gilbkut, Bull, xvi, U. S. Nat. Mus., 526.

—

Jordan ami

EiGENMANN, Bull. U. S. F. C, vm, 1888, o2i», 433.

Serraniiui, tU'NTUER, Cat. Fish. Brit. J[iis.,i, 57, 81-212.

Percoidea with the body oblong, (compressed, and covered with scales; the head com-

pressed, and the cranium normal. The premasillaries not retractile behind, under the sub-

orbitals. The spinous part of the dorsal tin about as long as the soft, or longer, and with

3 anal spines developed. (GiU.)

CENTROPRISTIS, Cuvier.

Gentropristes, Cuvier, Eegue Animal, ed. 2, 1820.

CentropHsUs, Cuviek and Valenciennes, Hist. Nat. Poiss., in, 1829, 5fi.—Jordan and Eiuenmann, Bull. U.

S. Fish Com., viii, 1888 (1890), 390.

Trilobunis, Gill, Cat. Fish. East Coast U. S., 18G1, 30.

Serranoid fishes, with comparatively elongate body. No supplemental bone to tlie max-

illary. Teeth small, in broad bands. Top of head naked, sni)raoccipital crest prominent,

encroaching somewhat on the frontal region. No hooked spinulcs on the lower limb of the

preoperculum. Scales large. Dorsal spines slender, the third a little elevated; some of

them with dermal appendages or filaments. Caudal tin not lunate, ending in 3 bands, the

middle rays extending beyond the outer ones.

Two species of this genus have been found in deep water—one, Ceiitropristis piruro-

spilm Giinther*, from the sea between Australia and New Guinea, near the Ki Islands, at a

depth of 140 fathoms; and Centroprisfis investi(jatoris, Alcock,t from off" the Madras coast,

in 100 fathoms.

ANTHIAS, Schneider.

Anihias, Bloch, Syst. Ichth., 1792.—Cuvier and Valenciennes, Hist. Nat. Poiss., ii, 219.—GfNTiiER, Cat.

Fish. Brit. Mus., i, 88.—Jordan, Cat. Fish. N. Amer., 83.

Aylopon, Rafinesque, Caratteri, etc., 1810, 52.

Serranoids with strongly compressed body, closely resembling Sermnus, but having the

lateral line placed very high and concurrent with the back, becouung abruptly straight and

*Cliallenger Report, I (Part vi), 37, pi. xvi, tig. T>.

tAuu. aud Mag. Nat. Hist, (vi), September, 1890, 199.
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horizontal below last rays of dorsal. Siioiit blunt; month oblique; maxillary broad and

scaly. Fins with a tendency to filamentous production of tlie rays. Caudal forked. [Jot--

dan.)

This genus has been found in deep water in the Pacific. Anthias megalepis, Giin-

ther,* was taken off the Ki Islands, at 140 fathoms, in company with tlie Centroprintis

already referred to, and Anthias eos, Gilbert,! taken in the Gulf of California at ll:i fathoms.

A specimen (Cat. No. 373-lG, U. S. N. M.) obtained by tlie Fish Haicl; has been mis-

placed, and cannot now be fully described. The name. Anthias aquilonarishns been pro-

posed by us for it. It is allied to Anthias oculatus, O. & V.

A note indicates that the length of its head was equal to the height of its body, which

is contained 2% times in the total length (without caudal)." The diameter of the orbit is con-

tained 3^ times in the head. The maxillary bone was naked, rather than scaled as in A.

oculatus; and the scales numbered 53 in the lateral line, 7 above and 14 below. The radial

formula was D. x, 11; A. in, 8.

A small specimen, possibly of the same species, was obtained by the Blahc, off Domi-

nica, at station cvi, in 524 fixthoms; but since this is less than 2 inches long and the

subject of the above note was 9, it is impossible to confirm the identification in the

absence of the larger specimen.

POLYPRION, Cuvier.

Polyprion, Cuvier, Rfegne Animal, 2nd ed., 1829, ii, 145.—CoviEit and Valenciennes, Hist. Nat. Poiss., ii,

21.—GiJNTHER, Cat. Fish. Brit. Mus., i, 168.—Jordan and Gilbert. Bull, xvi, U. S. Nat. Mus., 532.

—

Gill, Century Dictionary, 4609.

Sectoria, Castelnau, Proc. Zoiil. Soc, Victoria, II, 1873, 151.

Serranoids having body oval, compressed, covered with small, ctenoid scales; head
large, rough, with numerous crests and furrows: operculum si)iniferous, with s^nne-tipped

crest; preoperculum, suboi^erculum, and interoperculum denticulated. Snout short; mouth
large, oblique; teeth in villous bands upon the jaws, vomer, palatines and tongue. Bran-

chiostegals 7. Dorsal tin long, with 11 spines and 11 or 1'2 soft rays, the spines serrated.

Anal with strong spines. Tail rounded.

POLYPRION AMERICANUM, (Schneider), Jordan. (Figure 238.)

Le Mo'ou de Cap Breton, Ddhamel du Monceau, Trait6 des Pesflics, 1769, p. 38.

Amphiprion americanum, .Schneider, Block's Syst. Ichtli., 205. pi. XLVli.

rolijprion americanum, Jordan, Cat. Fish. N. Amer., 1885 (1889), 83.

Epinephelus oxi/geneios, Schneider, op. cit, 301.

Polyprion oxyt/enius, Jordan aud Gilbert, Bull, xvi, U. S. Nat. Mus., 1883, 532.

Scorpana manniliensis, Risso, Ichtliyologie de Nice, 1810, 184.

Holoee.ntrM (jido, Risso, Hist. Nat. Eur. Mtfrid., 1826, ill, 367.

Po?;//))ioHccrni«m, Valenciennes, Mem. du Museum, XI, 265, pi. xvii.

—

Cuvier and Valenciennes, Hist.

Nat. Poiss., ui, 21, pi. xLli, viii, 475.—Yarrell, Brit. Fish, 2d ed., i, 19, fig. (ed. 3) ii, 124.—Swainson,
Fishes, ii, 203.

I'ercaprogiHtthuH, Forster, ms.

Polyprion proynathus, Gunther, Ann. & Mag., Nat. Hist., 1887, 236.

Serranids with body robust, elevated, its height two-fifths of its length and somewhat
compressed. Moutli large, the maxillary extending to vertical from posterior margin of orbit;

lower jaw longer. Supraocular region, scapula, suprascapnla, preoiiercle, and a ridge on

opercle spinigerous. Anal spines short, serrate anteriorly, the third much the longest.

Caudal rounded.

liadial formula: D. xi, 12; A. iii, 8.

Color, brownish gray, the caudal with a white margin.
This fish, the Cernier, Cerniola, or Stone Bass of Europe, is found along the coasts of

*Cha]lenger Report, i, (Part vi), 37, pi. xvi, tig. G.

\ Pronotugrammua eos, Gilbert, Proc. U. S. Nat. Mus., XIII; 62.
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Europe from Norway to the Mediterranean and tlie Cape of Good Hope, and lias also been
recorded fi'om Madeira and the Southern Indian Ocean.

A specimen was obtained on the Grand Banks by one of the Gloucester tisliinji vessels.

Family LUTJANID^^.
Lutjanidw, Gill, Proc. U. S. Nat. Mus., 1884, 351.

Acanthopterygians of the ordinary type with compres.sed head and body, the supramax-
illary bones slipping under the preorbital, continuous lateral line, dorsal with spinous

part tlepressible in a groove. Pectorals with lower rays branched. Teeth all conical and
pointed, and canines more or less developed in jaws. Vomer dentigerous. Preopercle

serrate. Dorsal tin continuous. Pyloric ca'ca few.

APRION, Cuvier and Valenciennes.

Apriot), Cuvier ami Valenciennes, Hi«t. Nat. Polss., vi, 18, xx, 544, pi. clxviii.—CrtiNTHEit, Cat. Fish.

Brit. Mils., I, 81.—Gill, Proc. U. S. Nat. Mus., 1884, 351.

Lutjanoids characterized by the presence of villiform teeth on the vomer, acute teeth

in the jaws; interobital area flat, separated by a line from the occipital region. Dorsal fin

continuous. Supraorbital margin crenate; periotic region much swollen outwards, and

with the bones thiu and polished; preorbital moderate; frontals behind, with funnel-

shaped foramina; soft dorsal and anal scaleless; last rays of dorsal and anal produced.

[Jordan.)

APRION MACROPHTHALMUS, (MCller) Jokdan and Swain. fFigiiro 314.)

Centroprisiis ma(ro2}hlhal»nts, Mi'Li.ER and Troschel, in Schoniburgh's Hist. Barbadoes, 666, 1848 (young).

Elasldina macropklhaimttx. Cope, Trans. Am. Pliiliis. Soc.., 468, 186'J (St. Martin's, New Providence, St. Croix).

Sfesoprion vorax, PoEV, Mem., ii, 151, 1860 (Cuba).

Plali/iniiis rornj; Gii.L, Prop. Acad. Nat. Sri. Phila., 1862 (generic diagnosis).—PoEY, Synopsis Pise. Cub.,

1868, 292; Enunieratio, Pise. Cub., 1875, 31.

Aprion macruphtJialiiiiis, Jor.DAN and Swain, Proc. U. S. Nat. Mus., vil, 1884, 467.

An Aprion having the body oblong-elliptical, its height contained 3 times in length.

Mouth rather small, the canines feeble; tongue toothless; vomerine teeth in a A-shaped

patch. Scales large, regularly arranged, those above lateral line in series parallel with the

lateral line, which contains from 53 to 60 scales, with 7 above, 14 or 15 below, and 52 pores.

Dorsal spines 10; last ray of dorsal and anal produced. Gillrakers numerous, about 17

on lower part of arch. Color rose-red, with some pearly markings.

Radial formiUa: D. x, 11; A. iii, 8.

This species, described from moderate depths oft' Barbadoes, St. Martin's, New Provi-

dence, St. Croix, and Cuba, was taken by the Blake at station CCLXI, in 23° 15' N. lat., 89°

10' W. Ion., at a depth of 84 fathoms.

VERILUS, Poey.

Verilua, Poey, Mem. Hist. Nat. Cuba, ii, 1860, 125.—Gill, Proc. U. S. Nat. Mus., 1889, 355.—Jordan and

Swain, Proc. U. S. Nat. Mus., vii, 429, 470.

A genus of Lutjanoids characterized by cavernous frontals (like those of Scisenoids),

with longitudinal osseous bars, leaving interspaces in front of transverse ridge and on each

side near the front; supraorbital margins smooth; prefrontals behind with simple foramina

for olfactory nerves; body comparatively short and deep; head scaly above and on jaws

and snout; soft dorsal and anal scaly at base; peritoneum aud lining of gill cavity black;

caudal lunate.*

* This, as Jordan and Swaiu have pointed out, is evidently from its structure a true batliybial form.
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VERILUS SORDIDUS, Poey. (Figure 232.)

rerihin xoriJidun, PoEY, Mem. Hist. Nat. Cuba, il, 125, 1860, tali. 12, fig. 6 (Cuba); Repertorio, ii, 1.57, 1867;

Synopsis, 291, 1868; Enumeratio, 1875, 32.—Jordan and Swain, Proc. U. S. Nat. Mus., vii, 471.

Body oblong, eomprossed, rather robu.st; caudal pedvincle short and thick; head large,

profile almost straight from snout to origin of spinous dorsal, and not at all steep. Snout

very short and blunt, 4 in head. Eye very large, 2J in head. luterorbital space flat, its

width 4| in head. Occipital keel very low. Preorbital very narrow, 7 in eye, nearly 20 in

head. Maxillary reaching uiiddle of eye, 2 in head. Mouth large, oblique, the lower jaw
projecting. Upper jaw A?ith a rather broad band of villiform teeth, the outer row scarcely

enlarged; two moderate canines in front of jaw, curved inward. Lower jaw with a single

series of teeth on the sides, this series giving place to a very narrow villiform band in

front, with two (sometimes duplicated) small canines directed nearly horizontally backward.

Vomer with a narrowly A-shajjed patch of teeth, without backward prolongation on median

line. Tongue and pterygoids without teeth. Gill-rakers numerous, their length almost

half diameter of eye; 17 on the lower part of the arch well developed. Preopercle with

posterior margin weak and flexible, almost entire, becoming somewhat serrate at the angle

and on lower limb; no distinct emargination, but the angle salient, membranaceous.

Scales large, the rows horizontal below the lateral line; those above rather irregular, the

series running upward and backward. Head scaly everywhere, the scales generally smaller

than on body; opercle with three rows of scales, very large, with one row on subopercle;

cheeks with many rows of scales, those in the middle very small; one or two rows on inter-

opercle. Base of soft dorsal and anal somewhat scaly. Branchiostegals 7. Spinous and
soft dorsals entirely separate; first spine 4i in second, which is 2| in head, the spines

thence becoming gradually shorter to ninth spine, which about equals length of first spine.

Last rays of dorsal and anal not produced; margin of soft dorsal slightly concave, the

anterior rays longest, 2J in head; anal similar to soft dorsal, its margin rather more con-

cave; first soft rays extending beyond tips of last rays, when the fin is depressed. Anal
spines moderate, the third slightly longer than second, 2J in head ; caudal fin short, broad,

moderately forked, the upper lobe longer, its length scarcely twice that of middle rays,

which are 2f in head. Pectorals long, reaching to origin of anal, li in head; ventrals 1§
in head.

Color in spirits dusky gray, slightly paler below ; tips of spinous dorsal and ventrals

jet black, the fins otherwise colored as the body; posterior edge of caudal dusky; lining of

gill cavity, peritoneum, and posterior part of mouth jet black.

Eadial formula: D. ix, i, 10; A. Ill, 7; Scales: 4r-43-9; 41 pores.

" L'espece est rare," writes Poey, " on la peche a de grandes profondeurs. On en prend

de cinq li\Tes."

DENTEX, Cuvier.

Deniex, CuviER, R^gne Animal, ed. i, 1817, ii, 272; ed. ii, 1829, ii, 184.

Lut;ianids with the body oblong, compressed, covered with ctenoid scales of mod-
erate size. Head large; teeth all sharp, in vdliform bands, with canines to the number of

3 or 4 in each jaw. Preorbitals entire, broad. Prcoperculum entire, with more than 3 rows
of scales; operculum not conspicuously armed. Gill openings broad. Branchiostegals 6;

p.seudobrauchiie present. Dorsal with 10 to 12 spines and 9 to 10 soft rays; anal with 3

spines ami 8 to 9 rays; the two vertical fins received in a furrow. Caudal more or less

forked.

This genus, which is found in the temperate and tropical Atlantic, the Mediterranean,

the Red Sea, the Sunda Sea, and the Sea of Japan, is represented in deep water by one

species, identified by Vaillant with S. macropldhalmus.

DENTEX MACROPHTHALMUS, (Block) Cuviek and Valenciennes.

Sparus macrophihalmua, Bloch, Ichthyol., pi. 272.—Ri.sso, Ichth. Nice, 1810, 250.

Oichla macrophlhalma, Scn^VAnr.R, Bloch, Syst. Icbth., 1801, 337.
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DenUx macrophihahnus, Cuvier and Valenciennes, Hist. Nat. Poiss., vi, 227.—GriCHENOT, Kxplor. Sci.

Alger. Poiss., 51.—Valenc:ienne.s, in Webb & Berthelot, 37.—Bonapahte, Catalogo, t.").—GirNTiiEU,
Cat. Fish. Brit. Mus., l, 370.—Capello, Cat. Pais. Portugal, 17.—Canestkixi, Fauna Italica, 83.—
MOREAU, Hist. Nat. Poiss. France, ill, 59.—Vaillant, Esped. Sci. Travailleur et Tali.sman, 358.

A Dcntex, with the height of its body a little le.ss than leugtli of liead, and included 3h
times in the total length. Eye large, its diameter contained three times in the length of

the head, and greater than the distance between the eyes. Second anal spine longer and
thicker than the third. Scales abont 58 to (iO in the lateral line; (i above and 13 below.

Radial formula: D. xii, 9-10; A. iii, 7-8.

Color, uniform red.

The French explorers obtained in all 11 specimens of this species iu considerable depths
of water; 6 from the Banc d'Argnin, 140-235 meters; 4 off the coast of Soudan, 130-410

meters, and 1 off the coast of Morocco in 120 meters. TLe identification of tliese specimens
with the Mediterranean form is accepted on the authority of Vaillant, although the material

for the study of I), macrophtliulmun is not very ample.

Family PRIACANTHID^E.
Priacanthina, GOnther, Cat. Fish, lirit. Mus., i, 1859, 215, 221.

Priacanthidif, GiLL, Arr. Families Fishes, 1872, ii (No. 112.)

—

Joriian and Gilbert. Bull, xvi, U. s. Nat.

Mus., 544.

Body oblong or ovate, comiiressed, covered with scales. Mouth large, oblique, lower

jaw prominent. Teeth villiformon jaw.s, vomer, and palatines. Eye very large. Preojier-

cles less serrated, with one or more spines at angle; opercula short, with two or three points

behind. Scales firm and rough, covering all parts of the body and head. Gill membranes
separate, free from the isthmus. Pseudobranchiie large. Gills 4, a slit behind the fourth.

Gill-rakers long. Branchiostegals 6. Lateral line continuous. First dorsal composed of

about 10 spines, depressible in groove; anal with 3 spines; soft part long, simihir to soft

dorsal; veutrals thoracic, i, 5; pectorals small, rounded; caudal fln truncate or lunate.

KEY TO THE GENERA.

A. Scales small. Body rather elongate, its depth less th.-m half its length Priacanthcs
B. Scales large. Body rather short, its dejith more than halt its length 1'seuiiopkl\canthus

PRIACANTHUS, Cuvier and Valenciennes.

Priacinilliim, CuviER and Valenciennes. Hist. Nat. Poiss., iii, 90.—Gi'^MTiiEu, Cat. Fish. Urit. JIus., i, 215.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 541.

Priacauthids with l)ody somewhat elongate, compressed, the height being less than half

the length. Scales small. Other characters included in the lamily diagnosis.

PRIACANTHUS CATALUFA, Poey.

Priaeanthita iiiacrnpththnliiiiis, Ccvier and Valenciennes, Hi.st. Nat. Poiss., in, 95 (not Anihuia man-i>}>Uthid-

mus, Blocii).—GfNTHER, Cat. Fish. Brit. Mus..i, 215.—Jordan and Gii.heut. Bull, xvi, U. .S Nat. Mus.

Priacanthiis ciitnliifn, Poev, Proc. Acad. Nat. Sci. Phila., 1863. 182 (Parras •' ('atalnfu").

Priacantliiis areiudiis, J<iI!I)an and Gilbert, op. (it., 971 (not /'. urenatiix, Crv. and X'al.).

Body oblong, compressed, and little elevated. Its height three eighths its length. Head
short, its length contained 3J times in that of l)ody. Gape of mouth subvertical, nia.xillary

passing front of eye. Diameter of orbit about one-half length of head and more than (> times

width of preorbital. Ventrals long, reaching front of anal
;
jn'ctorals small, not longer than

eje. Lateral line with 85 scales, following tlie curve of the back.

Radial formula: D. x, 14; A. iii, 15.

Color, iiniforin red, fins edged with dusky.

A specimen was obtained by the Blah' at station ccxxxv, off Havana, in 243 fathoms.

This species is a member of the West Indian fauna. It is possible that it was taken nearer

the .surface than the records would indicate.

1986S—No. 2 16
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PSEUDOPRIACANTHUS, Bleeker.

Paeudopriacanthus, Bleekeu.—Jordan, Cat. Fish. N. Amer., 1887, 86.

Priiicaiitliicls, having tlie body lathei' short, compressed, its height more than half its

length. Scales conii)aratively large and rough. Posterior nasal aperture a curved slit.

Angle of preoi)erculuni with strong spine. Dorsal and anal spines striated. Anal rays

10-11; dorsal rays 12-13. Other characters included in the family diagnosis.

PSEUDOPRIACANTHUS ALTUS, Gill. (Figures 239, 240.)

Priacanthus alius, Gill, Proc. Acad. Nat. Sci. Phila., 1862, 132.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat.

Mus., 545.

I'seiiilopriacanthits alius, Jordan, Cat. Fish. North America, 1887, 86.

Body obloug, its length exceeding its height by one-half, compressed and elevated.

Head high and short, its length two-flfths that of body. Proiile very oblique; snout

extremely short; gape of mouth very oblicpie, maxillary reaching to below orbit. Diameter

of orbit about one-half length of head. Spines stout. Scales rough and large, 45 in lateral

line, which runs obliquely upward in front, then abruptly turns downward. Ventrals large,

surpassing origin of anal. Preopercles and opercles coarsely serrate at angle and below;

angle of preopercle with two .sijines. Caudal fin rounded.

Eadial formula: D. x, 11; A. iii, 9.

Color, tawny red, the vertical tins dotted with black, and the ventrals black.

The type was obtained in Narragansett Bay, September, 18G0, evidently an estray from,

southern waters.

A large specimen, 5 inches long, was obtained by the Albatross at station 2316, N. lat.

210 25' W., Ion. 810 46' 45" in 45 fathoms, and two smaller ones at station 2606, in 25

fathoms. (Both of these are illustrated. Fig. 236 is 8 times natural size; Fig. 236 A,
4 times.) Tlie species is not known to be abyssal, and has no claim to a place in this list,

except that it has been accidentally included in similar lists before, and should be ac-

counted for.

Family POLYMIXIID^E.
Pohjmixiida-, Gill, Arr. Fam. Fish. 1872, name only (No. 99) ; Johnson's Cycloiiaidia, 1323.

A family of teleocephalous fl.shes distinguished by the peculiar union of characters.

The body is rather elongated and compressed; the scales are not serrated; the lateral line

POLTJIIXIA NOBILIS.

is continuous with the back; head compressed and with a deciirved profile; preoperculum
serrated; mouth with a lateral and nearly horizontal cleft; teeth villiform, on the jaws as
well MS ])iilatc; branchiostegal apertures large; branchiostegal rays 4; dorsal moderately
elongated, witii several spines, increasing backward; anal opposite the posterior portion of
the dorsal, armed with .3 or 4 spines; pectorals with branched rays; ventral fins thoracic,
each with a spine and 6 or 7 rays. Tlie skeleton has the vertebra- in increased number (29).

The family is distinguished by the combinatiou of chin barbels, increased number of rays,
and small number of branchiostegals. Its affinities are doubtful, but on the whole seem to
be rather with the MulMa-. (Gill.)
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POLYMIXIA, Lowe.

Polymixio, LoWF, Trans. Cambridge Phil. Soc, 1838, vi, 198.—GCxther, Cat. Fish. Brit. Miis.,i, IG.

^^mohnniia, VALEXt'lF.NNE.s, in Webli and Borthelot, Ichth. lies Canar. Poiss., 40.

Diitciinis, Poky, Mem. Hist. Nat., Cuba, ii, 161, 1860.

Siiout short, with the cleft of the mouth nearly horizontal. Eye large. Two barbels

at the throat. Opercles without armature. Scales of moderate size. One doisal. Anal
with 3 or 4 spines. Caudal forked. Ventrals with (i or 7 short rays. {(iUnthcr.)

The tishes of this genus have, according to Giinther, about the same bathymetrical

and horizontal distribution as Bcry.v.

POLYMIXIA NOBILIS, Lowe. (Figure 241.)

Pohjmixia nohilis, Lowe, Cambr. Phil. Trans., 1838, vi, 198. (Specimens from Madeira).

—

Gunther, Cat.

Fish. Brit. Mus., i, 17; Challenger Kei)ort, xxii, 1887, 34, pi. i, fig. 31.—Alccm'k, Ann. and Mag. Nat.

Hist., 1889 (Nov.), 381.

Nemoimma Webhii, Valencienne.s, in Webb & Berthelot, lehthyol. lies Canaries, 41, pi. viii (specimens

from the Canaries).

Polyniixia Lowei, GCnthek, op. cil.,i, 17.

—

Poey, Kepert. Fis. Nat. Cnba, ii, 159.

Diiiemiin veniistiis, Poey, Mem. Hist. Nat. Cuba, ii, 1860, 161, 3.">2, pi. xiv, tig. 1 {liarbitdu in Cuba).—Zoolog-

ical Record, 1868, 147.

Polymixia jiijwnica, Gunther, Ann. and Mag. Nat. Hist., 1877, xx, 436 (specim<'ns rroii; Inosima, Japan).

—

Steindacuner, Dentschr. Akad. Wiss. Wien, 1883, XLVii, 261, tab. iv, tig. 2.

A Polymixia, with compressed, elevated body, whose height is contained 3;^ times in

its total length, and is nearly equal to the length of head. Head with blunt snout and

slightly projecting upper jaw. Mouth wide, the maxillary ending beyond vertical from

posterior margin of orbit, and terminating posteriorly in a broad i)late. Teeth in broad,

velvet like bands, present on jaws, palatines, i»terygoids, vomerines, tongue, and branchial

arches. Eye i)laced high, but below upper profile of head ; its diameter contained about

3 times in the head's length. Opercles si)ineless. Scales oblique, irregular, completely

covering body and head; 4S-54 in lateral line.

Eadial formula: D. V, 28-;J8; A. Iii-iv, 1(5-18; V. i, C-7.

Color a soft violet, browuisli, oi>alescent on the back and fins. Upper margin of orbit,

and two bands above the .snout, golden green; maxillary roseate, inner margin of caudal

lobes whiti.sh. Iris white, opalescent.

This si)ecies has been exhaustively studied by Dr. Giinther, who has access to speci-

mens from various parts of the tropical and subtropical Atlantic, namely, near Madeira,

the Canary Islands, St. Helena, and Cuba. The Cluilhiu/er expedition brought home speci-

mens from the Sea of Japan, where they were captured ott' Inosima at a- dei)th of ol.") fath-

oms. The Iiivcstifintor took it in the Andaman seas, in 271 fathoms. The si)ecies has been

found by Poey at Cuba. The British Museum in 188(> recei\ed a specimen from Mauritius,

the first of its kind which the fishermen remembered to liave seen. The wide ge()grai)hical

range of tliis form is remarkable, although it is possible that it does not desceml to very

great depths or extend beyond the tropical or subtropical zones. From comiiarison of all

the materials in his possession. Dr. Giinther has become convinced that the differences

on which he formerly based his conclusion that there were three .species, were really not

sufficiently marked to justify his conclusions.

Family POMACENTRID^E.
PomacentrhU; Bonaparte, Catalogo Metodico, Pesci Europei, 1846, 81.—Guntilek, Cat. Fish., Brit. Mus.,

IV, 1862, 2.—Giix, Arr. Fam. Fishes, 1872, 7, No. 64.

Pomacenlroidci, Bleeker, Teutamen, 18."i9, XViil.

Pharyugognaths with ctenoid scales, pseudobranchiie and gills 3.i Teeth feeble; pal-

ate edentulous. Lateral line incomplete or interrupted. Dor.sal in two nearly equal

portions, the first spinous. Anal similar to soft portion of dorsal. \'entrals thoracic, I, 5.

Branchiostegals, v-Vii. Pseudobrancliiie jiresent. Air bladder present.

The I'omacentrids live in warm waters, especially among coral reefs and usually ueai
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rivers and in very shallow water. Only one species has been fonnd at considerable depths,

and it is probable that its occurrence out of the shallows was not positively determined.

CHROMIS, Cuvier.

Chromis, CuviER, Regne Aiiimal, ed. 1, ii, 1877, 266.

Heliases, Cuvier and Valenciennes, Hist. Nat. Poiss. v, 493. Mem. Mus. Nat. Hist. Nat., i, 1815, 353.

Beliastes, Gcnthek, Cat. Fish Brit. Mus., iv, 60.

Preoperculuin not denticulated. Teeth small, conical, in a narrow band or irregular

series. Dorsal fin with 12 to 14 spines, anal with 2. Scales of moderate size; the lateral

line ceases below the posterior portion of the dorsal fin. Branchiostegals 5; gills 3i;

pseudobranchiiB present; pyloric appendages 2.

A single representative of this well-known tropical genus, has been found under such

eircumstances as to lead to the belief that it could live in deep water. This is C. roseiis,

the Reliasies roneus of Giinther, Challenger Eeport, vi, 1880, 45, pi. xx, 1887, page 7G. It

was taken at Challenger station 192, otf the Ki Islands, in 140 fathoms.

Family SCORPvENID.^E.

Les Scorpenides, Risso, Hist. Nat. Europe Mcridion.ile, 1826, iii, 109, 367.

ScoriHcnidw, Swain.son, Nat. Hist. Fish, etc., ir, 1839, 180.—Gill, Arr. Fam. Fishes, 1872, 6 (No. 58).—GOn-

THER, Zoological Record, vii, 1870, 91; Challenger Report, x.xii, 16.—Gill, Johnson's Cyclopjedia, IV,

143.

—

Jordan and Gilbert, Bull, xvi, U S. Nat. Mus., 650.

Scorpmtina, Gunther, Cat. Fish. Brit. Mus., ii, 1860, 87, 95.

CalaphiacH (part), Cuvier, Regno Animal, both editions.—MCllek, Berlin, Abhandl., 1844, 201.

Schnjgcnida' (part), OwEN, Lectures, Comparative Anatomy of the Vertebrates, i, 49.

Triglida: (part), Kaup, Wiegmann's Archiv., 1858, 329.

Scorpanoidei, Bleeker, Tentamen, 1859, xxi.

Seorpamini, Bonaparte, Catalogo Metodico, 1846, 61.

Scorpa'uoid' fishes with body oblong, more or less compressed, head moderately

large, often inflated laterally, usually with one or more pairs of spine-tipped ridges

above, opercle usually with two, preopercle with five, spinous processes. Mouth wide, ter-

minal, with villiform teeth on .laws, vomer and palatines. Premaxillaries protractile. A
bony stay, extending from the suborbital to the preopercle. Branchial apertures ex-

tending forward, wide, separate, and free from isthmus. Scales ctenoid, or rarely

cycloid, sometimes nearly obsolete. Lateral line single, continuous, concurrent with the

back. Dorsal fin with 8 to 16 rather strong spines, and a similar number of rays, set closer

than the spines so that the soft portion of the fin is the shorter, the fln being sometimes

continuous and sometimes notched so deeply as to divide it into two parts. Anal rather

short, with 3 spines and 5 to 10 rays. Ventrals thoracic or post thoracic, with 1 s])ine and

4 to 9 rays. Soft flu rays all branched except lower rays of pectoral. Air bladder pres-

ent. PseudobranchiiB large. Pyloric caeca few (less than 12).

KEY TO ATLANTIC DEEP-SEA GENERA OF SCORPAENID^.

I. Dorsal continuous, though somewhat notched.

A. Dorsal spines xii ; anal iii, 5 ; vertebr.e 10+14.
1. Head naked above, with several series of spinous ridges. Scales cycloid. Cheeks smooth.

Opercles sometimes scaleless.

a. A square occipital pit. Cheeks and opercles scaleless. Scales on body small. Lacini^

present. Pectorals broad, rounded, i)rocurrent Scorp.ena

b. "Wide, muciferous cavities in superficial bones of skull. Scales on lateral parts of head hid-

den in skin. Cleft of mouth very vride." Sea of J apan [Bathvsebastes]

2. Head scaly above. Scales ctenoid, on cheeks and opercles, as well as on body.

a. No occipital pit. Pectorals not procurreut.

Pectoral rays in three groups, the medial ones of branched rays. Suliorbital keel smooth,

or with a single anterior spine Helicolenus
Pectoral rays all simple. Two retrorse spines on each preorbital. Suborbital keel with three

strong spines Pontinus

' Gill's superfamily Scorpamoidea ^ including Scopwnida; Si/nancoida; IT(xaiiiaiinnid(r, and Aiioplopomidw)

is composed of mail-cheeked fishes 'having the hyporcoracoid and hypocoraeoid bones normally devel-

oiiod, a complete rayodome, and post-temporals normally articulated with the cranium."
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B. Dorsal xiii, 6-9; anal in. 6-9; vertelirii' 12-|-15.

1. Cranial ridges more or less developeil. Ilcail more or less scaly.

a. Palatine teeth present.

Soales small (!)0-100 in lateral line). lA)\ver jaw much projecting. Cranial ridges low.
A":il III, 9 [Seba'stodk.-c]

Scales moderate (45-80.) Anal iii, .5-9 [Seba.stichthys]
C. Dorsal spines xv SKiiA.STOMi s ? id SEnASTO.soMU.s

1. Anal 111,7-8; vertebne 12+19. Head scaly aljovo, with one or two pairs of s >ine-tipped ridges.
a. Pectorals long, narrow. Ventrals post-thoracic. Scales ctenoid. Nolacuiic Sebastes
2. Anal in, 5. Vertebra; unknown.
a. Pectorals with lower rays prolonged in a linguiform lobe.

Ventrals under axils of pectorals, witli outer rays produced, thick, uubranched..SEBA.STOLOBUS
II. Dorsal deeply notched, in two parts.

A. Dorsal spines, x-j-l. Anal iii, 5-6.

1. Pectoral with medial rays branched. Low. inconspicuous .spines on the vortex Setarches
2. Pectoral simjde. Head smooth, unarmed above [LioscORPius]

SCORP^^NA, LiniiEeus.

5cori)(FHfl, Artedi, Genera, 17, xx,47.—LiNN-EUS, Systoma Natura;, ed. X, 1758, 266,(type, A'corpcrnajjorcw*).—

GuNTHER, Cat. Fish. Brit. Mus., Ii, 107.—Jordan and Gilbert, Bull, xvi, U. S. N. M., 678,679.

Scorpsenids liaviiig the body oblong, somewhat compres.sed. Head large, not much
compressed, naked above and armed with several series of spinous i-idges, and with dei-mal

flaps. A quadrate pit at the occiput, mouth large, with bauds of villiform teeth on jaws,

vomer, and palatines. Scales mostly cteuoid^ of moderate size, often with skinny flaps,

cheeks naked, opercles sometimes without scales. Dorsal fln with lli stout spines; anal

with 3 spines, the second commonly the longest; pectorals large, rounded, the base procur-

rent; the upper rays divided, the lower simple in all our species; ventrals inserted behind
pectorals. No air bladder. Yertebr;e lO-f-l-i.

This genus, which is widely distributed throughout the East Indian seas, is rejiresented

in the shore faunas of the Atlantic basin by two European and two tropical American
forms. S. Plumieri, Schneider, occurs throughout the West Indies and north to the Ber-

mudas, and is always a shoal-water form. S. hrasiliensis, G, & V., a smaller scaled form

with shorter body, is a shore form from the coast of Brazil. The European forms both

occur iu the Mediterranean. The Italians have noted them from Genoa, Naples, and Sicily

and around to the head of the Adriatic, the French from Nice, Cette, and Marseilles, and
the Portuguese from Lisbon. Both have been observed in the Gulf of Gascony, at Biarritz

and La Eochelle. 8. scrofa has not been seen on the coasts of ^'endee or farther north,

but is abundant at Madeira, where there is also a local species, <S'. nstulata, to which it is

closely allied. »S'. porous follows the French coast as far north as Dieppe. Cuvier was

entirely in error iu supposing that it occurs in the western Atlantic, but ajipears to have

had specimens from Tenerifle. Lowe's remarks about Scorpa'iia scrofa and its habits at

Bladeira are very important. He notices the tendency of this form to become modified for

residence in deeper regions.

SCORP^NA SCROFA OBESA, Lowe.

Scorprena scrofa, Ai'CTORtjm, (in part).

Scorjywna scrofa, var. .S. obesa, Lowe, Fishes of Madeira, 1893, 105.

A Scorpaita with oblong body, whose height is 3^-4 times in its length, covered with

scales of moderate .size, there being 40-40 iu tlie lateral line; the posterior ones are ciliated.

Head longer than high, its length about one-third of total, scaleless and smooth. Iiiteror-

bital space deeply concave. Occipital pit broader tluin long. Cirri upon head and trunk,

larger along lateral line Third dorsal spine nearly half as long as the head. Second anal

siiine more than one-third as long as head.

Color yellowish red, the fins marbled witli brown, a blackish blotch upon the body

under the space between the sixth and tcuith .spines.

Radial formula: D. xi, i-t-9-l(»; A. lu, '>; P. i. S-10: V. i, 5.
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The above description applies to the species as a wliole. Lowe separates his variety

ohcsn on the following specifications: ^^ Major, miniacen, pallida, maculis obsoletioribiis;

coriiore altiore s. oheso; ocuUis fere majoribus.''^

aS. scro/a oi»e«rt is a deep-water form, living ^Hn profundioribus, a littori procuW' The

fishermen of Madeira distinguish it, calling it Carneiro de Fora, while the inshore type is

known as Carneiro de Bolo. They grow to be from 15 to 20 inches long, and have the

belly somewhat more prominent, and larger eyes, and lighter colors. Lowe is not posi-

tive that the two forms should be distinguislied, even as varieties. We include obesa

among the deep-water forms in order to invite further investigation of the question whether

S. scrofa may not be dimorphic like Scbastes vorvef/icits.

Kisso distinguished a color, or depth, variety in this species at Kice, which occurred in

the coralline zones, and was "<?' un brim rouge de laque, marbree de brim, de bUmc et de grin

vouverte d'appendices dentelees et de Hrrhes rongeatres" (Hist. Nat. Euroi>e Merid., iii, 371).

He also describes a pallid form under the name Scor2)a'na lutea. This is not recognized by

modern Mediterranean ichthyologists. Lowe suggests that it may be founded upon some

extreme state of his obesa.

Scorpwna scrofa is preeminently a Mediterrane.an species. It has been observed at

Nice, Cette, Genoa, Leghorn, Naples, Montecristo, Magdalena, Alghero, Cagliari (Corsica),

Messina, Catania, Malta, Venice, Trieste, Dalmatia, and North Africa. Also fi-om the

River Niger, Lisbon, Gulf of Gascony, St. Jean de Luzon, Arcachon, Giroude, La Eochelle.

Also from Madeira and the Azores.

Scorpa'na tistulata, Lowe, Proc. Zool. Soc. 18G0, 36, is a Madeiran form of small size,

closely allied to «S'. scrofa, but with cheeks and opercles pustulate or granulated.

Two additional species are now added to the deep-sea forms of the Atlantic.

SCOEPiENA CRISTULATA, Goode and Bea^% n. s. (Figure 242).

The greatest depth of the body (oO millimeters) is one-third of the standard length; the

least height of the tail (14 millimeters) equals the length of th(> snout. The length of the

head (08 millimeters) is contained 2i times in the standard length, and is about twice the

length of the upper jaw. The width of the interorbital space (S nullimeters) is one-fourth

the length of the upper jaw; this space is moderately concave and is incompletely scaled.

The maxilla reaches to the vertical from the posterior edge of the pupil; its length (30

millimeters) is one-iifth of the standard length. The mandible reaches to below the pos-

terior margin of the eye, its length (38 millimeters) slightly more than the postorbital part

of the head. Teeth in villiform bands in the jaws and on the vomer and i)alate. A naked

space at the symphysis of the intermaxillaries. A pair ()f spines on the preorbital; six

spines on the suborbital carina; five on the border of the iireoperculum, of which the up-

permost is the largest, and with a supplementary spine at its base. Nasal spines developed;

three supraorbital spines on each side and three more on each side of the vertex and nape.

A postocular spine, a tymi)anic and two humerals. Two thin Hat spines on the operculum.

Almost all the spines of the head have short filaments behind them.

The length of the eye (20 millimeters) is contained nearly 3| times in the length of the

head and equals two-thirds the length of the maxilla. Tlic length of the snout (14 millime-

ters) equals the least height of the tail. The anterior nostril is nearer to the eye than to

the tip of tlie snout; it is tubular and has prolongations behind consisting of two dark col-

ored filaments. The longest filaments above the orbit are scarcely one-third as long as the

eye. The posterior nostril is scarcely tubular; the distance between the anterior nostrils is

one-half the length of the eye. The integument covering the supramaxilla is finely scaled.

'J'lie character of the gill rakers is very ditterent from those of Pontinus; they are short,

stout, and the club shaped extremity is armed with minute spines. There are 4 developed

and 2 rudiments above the angle and 8 below, besides 5 sessile rudiments. Pseudobranchije

present. The distance of the spinous dorsal from the tip of the snout (67 millimeters)

equals twice the length of the upper jaw. The length of the first spine (8 millimeters)

equals the width of the interorbital space; the length of the second spine is nearly twice
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that of tlje first; the length of the third (22 millimeters) is about one-tliird the length of the
head; the fourth is about equal to the third, the tifth is broken oft', the sixth is slisihtly

shorter than the third, and the rest decrease gradually in size to the penultimate spine,

whose length (11 millimeters) is a little more than one-half the length of tlie last (I'.l milli-

meters). The longest ray of the soft dorsal (2(i millimeters) ('(juals one half the length of

the base of the spinous dorsal. Length of tlie middle caudal rays (32 millimeters) is nearly
one-half the h'ugth of the head. The caudal is slightly rounded when expanded. The
anal origin is under the last spine of the dorsal. The length of the anal base (17 millimeters)

equals one-half of the postorbital part of tlie head. The sjiines are all stout, the length of

the first (10 millimeters) is about one-half of the second (21 millimeters) and exactly one-

half of the third (20 millimeters.) The length of the longest ray (24 millimeters) is about
one third the length of the head. The ventral does not quite reach to the vent; its length

(31 millimeters) slightly greater than that of the maxilla. The pectoral extends to the verti-

cal from the tenth spine of tlie dorsal. It reaches, also, to above the vent. It has the

lower 8 or 9 rays simple; the first ray, also, is simple, and the intervening 13 rays are

divided.

Kadial formula:—D. xii, 9; A. iii, 5; V. i, 5; P. 23.

Scales in S rows between the origin of the second dorsal and the lateral line, and in 15

rows from the origin of the anal upward to the lateral line. About 3,~) tubes in the lateral

line. About 00 rows of scales can be counted from the upper angle of the gill-opening to

the caudal.

Color (in alcohol) light orange yellow ; a faint dusky blotch on the upper part of theoper-

culuni. An irregular area of dusky under the second half of the spinous dorsal extending

downward about to the middle of the body; another ill-defined blotch two-thirds as long as

the eye on the basal half of the soft dorsal. The membrane of the spinous dorsal beginning

behind the fourth spine is vaguely intermingled with dusky.

The type of the description is an example measuring l.")0 millimeters to base of caudal.

Catalogue number 39320, from station 2415, steamer Albatross, N. lat. 30° iV, \V. Ion. 79°

20' (off Georgia), in 440 fathoms.

SCORP^NA AGASSIZII, Goope and Bean, ii. s. (Figure 243.)

The greatest height of the body (32 millimeters) is about one-third of the standard

length. The least height of the tail (9 iniiiiuieters) ecpials one-half the length of the third

dorsal spine and nearly one-half the length of the maxilla The length of the head (38

milhmeters) equals the length of the base of the spinous dorsal.

The greatest width of the head (21 millimeters) e(iuals one half its length without the

postorbital part. The width of the interorbital area (8 millimeters) is half the length of

the postorbital part of the head. The length of the eye (15 millimeters) is contained 2g

times in the greatest length and times in the standard length. The su])raocular ridge is

elevated above the general profile, and the snout is abruptly declivous and very short;

its length (0 millimeters) is less than ime-half the length of the eye. The maxilla reaches

to the vertical from the posterior margin of the orbit, its length (20 millimeters) is one-half

the length of the head and two-ninths of the standard length. The mandible reaches

behind the vertical from the posterior margin of the orbit; its length (22 millimeters)

equals nearly one-fourth of the standard length; it has a prominent knob at the symphy

sis. The strong preorbital spines overhang the siipra-maxilla. The nasal spines small.

Three siiines at the top of the orbit, one in front and two behind. Two spines on each

side of the vertex and one on each side of the nape; a tympanic and a humeral spine.

Two spines on the operculum and five behind the border of the i)reoperculum, the fir.st

with a small suiiplementary spine at its base. Suborbital carina feeble, with three small

spines. Top of head scaleless; sides of head incompletely scaled. Cephalic filaments all

small, the longest one above the orbit about one third as long as the eye. Six gill rakers

above the angle and seven below. The distance of the spinous dorsal from the snout (37

mdlimeters) equals the length of its base. The length of the first spine (7 millimeters) is
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about one half that of the, second; the third, fourth, fifth and sixth are about equal in

length, being about one-half as long as the head. The penultimate is about three fourths

as long as the last, whose length (1.5 millimeters) is about equal to that of the orbit. The

longest dorsal ray ('20 millimeters) is about one-half as long as the head. The caudal is

very long, its uuddle rays (31 millimeters) about one-third the standard length. The anal

origin is under the penultimate spine of the dorsal. The length of its base (16 millin eters

equals the height of the body at the end of the anal; length of the first spine (7 milii-

meters) is one-half that of the eye; the second spine (13 millimeters) is nearly twice as

long as the first, and the third (14 millimeters) is exactly twice as long as the first. The

longest ray of the anal (21 millimetei's) equals the length of the upper jaw. The vent is

under the tenth dorsal spine. The pectoral is very long, reaching to above the end of the

anal; its length (41 millimeters) more tlian that of the head. The ventral reaches to the

origin of the anal, its length (24 millimeters) somewhat more than one-fourth of the stand-

ard length.

Eadial formula:—D. xii, 9; A. in, 5; P. 20, the lower ten and the first simple.

Five scales between the lateral line and the origin of the soft dorsal; eleven between

the origin of the anal and the lateral line, couutiug obliquely uj)ward and backward; 47

rows between the upper angle of the gill-o])ening and the caudal ; 28 tubes in the lateral line.

Color above light orange yellow, creamy white below the lateral line; the fins all

pale.

The type of the description is a specimen measuring 90 millimeters to base of caudal.

From station ccLix, Blake, N. lat. 23° 13', W. Ion. 39° 10'.

BATHYSEBASTES, Steindachner and Doderlein.

Baihysebastcs, Steindacher & Doderlein, Deukschr. Ak.id. Wiss. Wieu, xlix, 1884, 207.

—

GCnther,
Challenger Report, xxn, 19.

ScorpiBuids with continuous, though somewhat notched, dorsal; twelve dorsal spines.

Head naked above, with several series of spinous ridges. Cleft of mouth unusually wide.

Bands of teeth in the jaws, on the vomer and palatines. iSuperficial bones of the skull

with wide,muciferous cavities. Scales vei-y small, cycloid; upper side of the head scaleless

(or with scales on the lateral i^arts of the head hidden under the skin). Branchiostegals 7.

This genus has not been fully characterized, and it is difficult to see how it will finally

be separated from Scorpcena.

It includes a single si)ecies, Bathysehastes albescens, obtained from the Sea of Japan.

Giiuther, though stating that " notliing definite is known about the depths which it inhab-

its," includes it in his list of deep-sea fishes.

HELICOLENUS, Goode and Bean n. g.

ScorpiBnids with body oblong, somewhat compressed ; large head, ctenoid scales on its

top, and on the cheeks and opercles. Several series of spinous ridges on the head, but no

occipital ])it. Mouth large, with bands of villiform teeth on jaws, vomer and palatines.

Dorsal fin continuous, not deeply notched, with 10 stout spines and 10 to 12 rays. Anal
with 3 spines and G rays. Pectorals broad, fan-shaped, with rays arranged in three groups

:

the first of two simjde rays; the second of 8 or 9 branched rays; the third of S simple

rays, sometimes prolonged, with their tips tendril-like and free from the membrane for half

their length or less. The second dorsal with tips free from membrane. Suborbital keel

smooth, or with a single anterior spine under the eye. Preorbital with the spines so con-

spicuous in Pontinus, small and hidden beneath the skin. Vertebrae 10 -f- 14. No air-

bladder.

The type is the Scbastcs dactylnptcrus of De la Roche. The genus occurs in the Mediter-

ranean and adjacent parts of the Middle Atlantic, and oft" the coast of the United States

south of Cape Cod.
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HELICOLENUS DACTYLOPTERUS, (De i.a Rochk) Goode and Heax. (Figure 244.)

Scorpmia dactijloptera, De la Roche, Aun. Mus. Paris, xii, Slfi, 337, PI. xxn, li^. 9. — Rissd, Llithyol-
ogie de Nice, 1810, 186 (Nice) ; Hist. Nat. Eur. Meridionale, 1826, in, 369.

SehastesdarUihipteriis, GuxTHEB, Cat. Fish. Brit. Mus, ii, 1860, 99.

Sehastupliis dactiiloplerus, Goode and Bean, Bull. Mus. Comji. Zool., x, 214.—Jordan, Cat. Fi.sli. N. Amer. 108.

Scorpwiia (I'ontinus) daciyJopierus, Jordan and Gilbert, Bull, xvi, t'. S. Nat. Mus. 679.

A Hclicolen ns witli body and head somewbat conipres.-^cd, and back arniate ; its Leifht at
the ventrals 2% in its total lengtli (without caudal) ; tlie length of the head about 2i. The
secoud dorsal spine about equal in lengtli to the fourth, and both shorter than the third.

Scales moderate, finely pectinate upon the margins, presenting a rough surface. No der-

mal flaps. Preopercular spines live in number, somewhat coiispicuou.s, and uniform in

size, except the second, which is a little longer and sharper than the others. Upper margin
of the eye touching upper profile of head, its diameter 3 to 3i in length of head. Max-
illary long, somewhat curved, its posterior extremity reaching about to the vertical from
the posterior margin of the pupil. Lower jaw equal in length to the upper, or sometimes
passing slightly beyond it. Upper jaw notched, the lower with a median tubercle corres-

ponding to the notch.

The lateral line is distant from the dorsal outline a space equal to three-quarters the
diameter of the orbit, and follows a nearly straight line to the point below the end of the

soft dorsal, thence with a gentle curve to a point slightly al)ove tlie middle of the base of

the caudal. The number of longitudinal rows of scales is hard to determine. There appear
to be about 50 and 28-30 of them are tube-bearing.

The dorsal fin is inserted above the inner, upper angle of the opercular flap, and the
length of its .spinous portion is considerably less than the length of the head. Its second,

third and fourth spines are the longest, the third slightly e.Kceediug the other two; while

the following ones gradually decrease to the eleventh, which is considerably shorter than
the tenth, which is equal to the fifth. The soft dorsal is composed of 12 rays, the last

bifid; and its height at its middle is considerably greater than that of the third dor.sal

spine, and nearly equal to that of the postocular portion of the head; its rays project far

beyond the membranes. The anal is inserted under the origin of the soft dorsal, and is

neai-ly equal to it in lieight. The tip of the ventral extends beyond the vent, the lower

pectoral rays sometimes .going to the same vertical. The base of the pectoral is equal in

width to the j)ostocuhvr portion of the head, and almost equal to its longest or median
rays, which reach to the vertical from the vent; the fin is broad and fan-shaj^ed; its first

two rays are simide, the niae following branched, the last eight simple and slender, nearly

half of their extremities free from connecting membranes.

Color, red above, white below, with the color of the back extending in transverse

bands upon the sides. Dark blotches or bands on the opercles and dorsal tin.

Eacbal formula: D. xii, 12-13; A. ill, (i; V. i, 6.

De la Roche states that at Ivi^a this form is found only at considerable depths, outside of

the regions commonly frequented l)y the fishermen; indeed, that it is veiy rare, or scarcely

at all known, in the markets of the towns wliere the fishermen are not in the habit of going

far out to sea. He saw many individuals taken off Ivi(;a at a depth of 260 to 290 meters,

and in the vicinity of Barcelona saw the same species from a depth of 540 meters. At Iviya

the species is known as the i<er<m imprridi, and at Barcelona as the Fancgal.

Risso says that the specimens seen by him at Nice corresponded perfectly with tlie

description and figure ofDe la Roche, and tliat it is very common in that part of the Medi-

terranean, where it is known as the Curdonnicra; that it grows to a length of 30 centimeters

and a weight of 2 kilograms; that it is obtained on rocky Iwttoms a* considerable depths

throughout the entire year, and that he has observed females full ol'eggs in summer. Canes-

trini identifies it from Napl(%s under the name Scorfano difunal, and says it is known only

at great depths. Uis diagnosis corresponds (airly well with that of De la Roche, but we do

not know whether it is original or quoted. Giglioli ideutihes the same from Genoa, Messina,

and Catania.
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Outside of the Mediterranean it lias been identified by Gapello from Lisbon, where he

says it is very rare and found only in summer.

Moreau says he has found it common at Marseilles, and identifies with the species in-

dividuals observed by him at St. Jean de Luz, where it is very common, and at IJiarritz,

where it is known by the Basque name Crahra; at Valence and at Arc-achon, where it is

exceedingly rare, M. Lafont having obtaihed a single specimen, trawled and brought to

market in February, 1871.

The species also occurs in the Avestern Atlantic in numerous localities, having been

first discovered by the Flah Hawh, iu 18S0, off Narragansett Bay. The western form pre-

sents no characters by which it can be distinguished from that of the Mediterranean, except

that the lower rays of its pectoral fin are somewhat more prolonged in the example studied

by us. This also has a perfectly smooth suborbital keel, while most of the western speci-

mens have a small spine on the anterior jjortion of this keel. This character is of little mo-

ment. In some of our specimens the spine is present on one side and absent on the other.

In comparing II. dacfi/IopterKs with II. maiJerenais, special attention should be paid to the

preopercular spines. The limb of the preoperculum is much more nearly vertical iu the

Madeiran type, and the spines are more prominent, and their axes (as shown in Lowe's figure)

are parallel with each other and with the central axis of the fish's body. This tendency to

parallelism is noticeable in some of our specimens of H. dactyloptcriis. The Madeiran fish

has a much more heavily armed head, and its coloration is different. The back part of the

mouth of //. (hicfyJopterus is plumbeous in both Mediterranean and American specimens, but
it seems hardly probable that it can have been as conspicuously black as in that of Madeira.

In addition to the American specimens, we have had before us a specimen obtained by
President Jordan at G-enoa (U. S. iS"at. Mns. Cat. No. 29783).

HELICOLENUS MADERENSIS, Goode & Bean, n. s.

Sebactes imperialis, Lowe, Synopsis, Fishes of Madeira, 175; Fishes of Madeira, 171, pi. xxiv.

A Ilelicoloms, with body moderately compressed, as high at the origin of the anal as at

that of the dorsal, with its i^rortle fiatly arched to a height equal to about one-third the

diameter of the orbit. Its greatest height, at the origin of the ventrals, is equal to the

length of the head (measured from the tip of the snout), and slightly exceeds one-third the

length of the body; the thickness, which is greatest behind the eyes, about one-half of its

height.

Eye large, the upper limb of the orbit encroaching upon the upper profile of the head

;

its diameter equal to the length of the snout, but less than the postorbital portion of the

head, and consequently less than one-third the length of the head. The iiiterorbital space

deep and strongly ribbed, its width scarcely one half the diameter of the orbit; a promi-

nent depression iu the occipital region. Suborbital equally feeble, aculeate, with generally

only one slight spine. Preoperculum with five strong spines, equidistant and regularly

arranged, the uppermost, which is ojjposite the end of the suborbital keel, or sometimes one
below it, a little the most conspicuous, all having the same horizontal or parallel direction,

being nearly straight or but slightly hooking upwards. The scapulary and two suprascapu-
lary spines small and crowded, forming the usual triangle. Two conspicuous sjiines upon
the upper part of the opercular flap, below its angle; spines upon the anterior suborbital

incons|)icuous.

Till" teeth are not described by Lowe.
Tlic dorsal begins slightly behind the upper anterior angle of the preoperculum, and

(as shown in the figure) the roots of the first and second s])ines seem very close together.

The second and fourth spines are nearly equa', the third slightly exceeding them iu length; the

fifth, sixth, and seventh are nearly ecpial; the eighth, ninth, and tenth slightly decreasing
from one to the other, the ninth as long as the first, which exceeds the twelfth by as much
as this exceeds the tenth, and the tenth exceeds the eleventh. Tliis fin is less regular in

the diminution of the length of its spines than that in H. (hicti/loptcrvH.

The aual begins farther forward than iu H. dactylopterm, apparently in the vertical from
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the base of the eleventh dorsal spine. The third anal spin(. is somewhat stouter and longer
than the second; the tip of the anal, when extended, does not toueii the vertical fioni the
end of the base of the soft dorsal.

The pectoral is broad and ftrn shaped, the width of its bas(^ about e(iual to the diameter
of the orbit, the uppermost of its branched rays the lousiest, its middle rays about e(pial in

lenjjth to the longest of the ventral, which, wheu extended, pass far beyond tlie vent and
almost, if not quite, to the origin of the anal. The rays of the ])ectoral an; arranged ju-e-

cisely as in H. ddctylopterus. Caudal sinii)le and truncate.

Lateral line straighter than in H. d(ic1iil(>i>terux, but slightly curved in its course from the
head to the middle of the caudal peduncle, and twice as far from the anterior portion of the
soft dorsal as from that of the spinous portion of the tin. It consists of 29 or ;'>() scah-s

each with a little si)ine-like point, directed toward the tail. The scales (as sliown by the
figure) are larger than in the Mediterranean form. (Jolor pale scarlet, with darker or
brighter broad, irregular, scarlet bands, often subdued with dusky, running down the side

from the dorsal origin and disappearing after reaching the ventral origin. Fins scarlet,

immaculate, the spiny i)art of the dorsal tin being mottled, and having its spines ami ttla-

ments tipped with white, and its soft portion, like the front of the ventral and anal tins

edged with white. Head l)right scarlet, tlie operculum with a patch of bluish black. The
back part of the mouth lead color, the front of mouth and tongue whitish. Iris golden,

shaded with brown; pupil violet, opalescent.'

This sijecies is taken by the Madeiran fishermen on rocky bottoms and at great depths,

with lines 225 to 350 fathoms in length. It is taken chietly in spring and autumn, neither

of which times, according to Lowe, is its breeding season, so that he is inclined to believe

that like P. dacfyloptenis, as observed by Risso, the spawning time is in summer. The
Madeirans call it the Boca ne(jra, or black mouth, in allusion to its coTispicuous black throat,

and it is also called Pai di gafo, or " tomcat," a name which refers to the fact that the eyes

glisten strongly in the dark.

The name iSebastcs Iniperialis has no significance. Ciivier and Valenciennes had no
specimens except the types of J)e la IJoche, and retiamed it from some whimsical desire to

utilize the vulgar name ''Scrofanu imperali,^^ which the Sicilians use for some fish which the

French ichthyologists supposed to be identified with that described from lvi§a.

Specimens of this species were taken by the Finh Hawk as follows: Cat. No. 20723, U.

S. N. M., from station 8'.»7, in 37° 25' N. hit., 7-1'' IS' \\\ Ion., at a depth of 157i tathoms;

Cat. No. 28954:, U. S. N. M., from station 1033, iu 30° 56' N. lat., 09° 24' W. Ion., at a depth

of 183 fathoms; Cat. No. 2SS27, V. S. N. ]\I., from station 944, in 40o 01' N. lat. 71° 14' 30"

W. Ion., at a depth of 128 tathoms; Cat. No. 28847, T. S. N. M., from station 950, in 40^ 07'

N. lat., 70° 32' VV. Ion., at a depth of 71 fathoms; Cat. No. 31058, U. S. N. :M.,_^from station

1109, in 40O 03' N. lat., 70° 38' W. Ion., at a dei)th of 89 fathoms; Cat. No. 29000, 1'. S. N.

M., from station 1027, in 40° N. lat., 09<^ 19' W. Ion., at a depth of 93 fathoms; Cat. No.

28754, IT. S. N. M., from station 939, in 39° 53' N. lat.. 69° .50' 30" W. hm., at a depth of 204

fathoms; Cat. No. 28957, U. S. N. M., from station 1032, in 39° 50' N. lat., 09o 22' W. Ion.,

at a depth of 208 fathoms; Cat. No. 20027, U. S. N. M., from station 897, iu 31° 25' N. lat.,

74° 18' W. Ion., at a depth of 157i tathoms; Cat. No. 28998, l^ S. N. M., from station 1043,

in 38° .39' N. lat., 73© 11' W. Ion., at a depth of 130 ftithoms; Cat. No. 31871, V. S. N.

M., fi'om station 1152, iu 39o 58' N. lat., 70° 35' W. Ion., at a depth of 115 fathoms; (,'at.

No. 31874, (T. S. N. M.. from station 1151, iu .39° 58' .'SO" N. lat., 70° 37' W. Ion., at a depth

of 125 tathoms; Cat. No. 29050, U. S. N. M., from station 1045, in 38° 35' N. lat., 73^ 13 W.

Ion., at a depth of 312 fathoms; and Cat. No. 28980, U. S. N. M., from station 1038, in 39o

58' N. lat., 70° 00' W. Ion., at a depth of l.'iO fathoms.

The AlbafntsN also secured specimens from the following localities: Station 2402, in 28=

30' N. lat., 85° 33' 30" W. Ion., at a depth of 111 fathoms; from station 2545, in 40° 01' N.

' Lowe states that iu several large examples taken in August the color was the most luilliant .scarlet

imaginable, with the bands deei«'r, but pure, intense scarlet. The eye was singularly beautiful. The anal

fin was broadlv edged iu front with white.
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lat., 70° 23' 45" W. Ion., at a depth of 142 fathoms; from station 2544, in 40° 01' 45" N.

lat., 70° 24' W. Ion., at a deptli of 131 fathoms; from station 2204, in 37° 07' 50" N. lat.

740 34/ 20" W. km., at a depth of 167 fathoms; from station 2540, in 39° 58' 20" N. lat.,

70° 52' W. Ion., at a depth of 144 fathoms; from station 2548, in 39° 5(1' N. lat., 70° 14' 30"

W. lou., at a depth of 200 fathoms; from station 2100, in 35° 14' 20" N. lat, 74° 59' 10"

W. Ion., at a depth of 142 f;ithoms; from station 2265, in 37° 07' 40" N. lat., 74° 35' 40"

W. h>n., at a depth of 70 ftithoms; from station 2397, in 28° 42' N. lat., 86° 30' W. Ion., at

a dei)th of 280 fathoms; Cat. No. 35087, U. S. N. M., from station 2262, in 39° 54' 45" K
lat., 09° 29' 45" W. Ion., at a depth of 250 fathoms; Cat. No. 32805, U. S. N. M., from

station 2011, in 36° 38' 30" N. lat., 74° 40' 10" W. Ion., at a depth of 81 fathoms; Cat. No.

35479, U. S. N. M., from station 2200, in 39° 53' 30" N. lat., 69° 43' 20" W. Ion., at a depth

of 148 fathoms; Cat. No. .3.5472, U. S. N. M., from station 2184, in 40° 00' 15" N. lat., 70° 55'

30" W. Ion., at a depth of 136 fathoms, and Cat. No. 32812, U. S. N. M., from station 2014,

in 36° 41' 05" N. lat., 74° 38' 55" W. Ion., at a depth of 373 fiithoms.

The schooner Josie Reeves obtained a single specimen (Cat. No. 28998, U. S. N. M.) in

40O 01' N. lat., 71° 02' W. Ion., at a depth of 125 fathoms.

PONTINUS, Poey.

ronthius, PoEY, Mem. Hist. Nat. Cuba, 11, 1858, 172.

Svbastoplus, Gill, Proc. Acad. Nat. Sci. PhiU., 18G3, 208.—Jordan, Rep. U. S. F. C, 1885 (1889), 679.

Scorpsenids similar in form and general structure to Helicolenus, but having the pec-

toral rays all simple and their tips only free; having six to nine rays in the anal; the

suborbital keel composed of three distinct, dift'ereutiated, Hat, knife-like spines, and two

prominent retrorse spines on each suborbital.

A YOUNG PONTINUS.

The type of this genus is Poiitinus cantor (Poey), which, with the allied species, P.

poUux, described at the ^ame time, is probably a shoalwater ftn-m, pccnliar to the West
Indian fauna. The genus is apparently precisely equivalent to Gill's Schastoplus, described

by him in 1803, of which Sebastes Kuhlii was designated as the type.

KEY TO THE DEEP-SEA SPECIES OF PONTINUS.

I. Rase of pectoral liroad; fin fan shape. Lateral line curved at its origin.

A. Second dorsal s|iine louijer than fourth.

1. Sei^ond and third dor.sal spines longest.
a. Five i)r(opennlar spines, " 60 scales in longitudinal series" (Giinther). About 30 tubes in

lateral Hue P. KUHLII
/). Four ])reopereuliLr spines. "42 scales in longitudinal series "(Sauvage) P. BiiiRONll

2. Second dorsal spine much the longest.

a. Four iireopcrcnlar spiiu's (32 tubes in lateral line?) l". i ii.ikek

B. Second dorsal spin(! shorter than or ecpial to fourth.

1. Scales siniill, finely pectinate, rather irregular. Laciui;c on head. Preopercular sjiiiies irregular

a. Third and fourth dorsal spines longest.

' End of dorsal and anal opposite P. canahiensis
* * End of anal considerably in .advance of tliat of dorsal. About 26 tubes in lateral

line P. Rathbuni
b. Third dorsal apino eouspicuously longest. About 22 tubes in lateral line P. macuolepis

II. Base of pectoral narrow, and the fin slender. Lateral line straight.

A. Third dorsal spine longest.

1. Ventrals reaching vent. No lacinia'. Scales regular, carinate P. longispinis

2. Ventrals not reaching vent. Lacinia-. Pacific coast, N. A [P. sierra]
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PONTINUS KUHLII, (BowDicii), Goode and Bean.

Scor2>ana Kiihlii, BoWDiCH, Excursions iu Madeira, 123.

titbastcs Eithlii, Lowe, Trans. Zool. Soc. London, ii, 176; Synopsis Fishes of .Madeira, 176; Fishes of
Madeira, 115, pi. XVII.—Gunther, Cat. Fish. Brit. Mus., ii, 102.—C.vpelui, .Jorii. .Vccacl. Sei'. Lislioa, 1;
Cat. Peix. Portugal, 1880, 11.—Vaillant, Exp. Sci. Travailleur et Talisman, 370.

Scbastopliis Kiihlii. (iiLL. Proc. Acad. Nat. Sci. Phila., 18G.3, 208.

A Pontimts, liaviug an oblong, somewhat coinprt'sscd body, the height of which at the
origin of the ventral i.s contained about 3 times iu its total length (caudal excluded); tlie

length of its head L'.J times. The space between tlie eyes slightly concave, with two low
ridges, its width about one-eleventh the length of the head. Snout as long as the diameter of
the orbit; lower jaw projecting considerably; tlie vertex is much depressed and has several
prominent spines, and tlieie are long, lanceolate lacinia^ upon the margin of the orbit and
iu front of it. The upper maxillary reaches about to the vertical from the middle of the
eye. There are 3 prominent spines upon the suborbital carina, and a long, sharp spine in

continuation of them upon the preoperculum, with 3 or 4 less conspicuous si)ines l)el()w it

and one above. The dorsal is continuous and comparatively slightly notched, the twelfth

and ninth dorsal sinues being nearly as long as any except the first, second, and third,

while the first, tenth, and eleventh are also about equal. The anteii(n- dorsal ray is about
equal in height to the fourth spine, and the tin from that point curves sharply iu a sub-

vertical, fan-shaped outline to the caudal peduncle; the second and third dorsal spines are

much longer than the others. Anal inserted under the second dorsal ray, with 3 stout

spines, of which the third is the longest, l>eing longer than the fourth dorsal ray, and
with 5 rays, closely set together, and as long as the longest dorsal rays. Pectoral w itli

broad, crescentic base, fan-shaped, when expanded reaching from the ventral line to the

lateral line. Ventrals as long as the longest dorsal spine, and inserted ilirectly under the

pectoral base, the antecedent spine as long as the second spine of the anal. Color red,

h-regularly blotched with brown.

Radial formula: D. Xii, 9-10; A. III, 5; V. i, 5; about iT) tubes in the lateral line.

This species, the L'equicme, was first found in Madeira, and was named ])y Bowdich,

and described by Lowe. The fishermen take it about Madeira with lines of 100 to 250

fathoms iu length. It grows to be from 12 to 15 inches long, and to weigh from a pound to

a jiound and a quarter. The British Museum has specimens from tlie Canaries, and Capello

records it from Lisbon. It has not as yet been found in the Western Atlantic or in the

Mediterranean though Sebcistes Bibroni of Sauvage may pro\'e to be thesame. The French

expedition obtained it off the coast of Soudan in (i70-113!) metres in the Banc d' Arguin,

175-2330 metres, and others, 520 millimeters long off Talmas. It may be readily dis-

tinguished from any other species of Fontinus bj- the great prominence of the second and
third dorsal spines. Vaillant has printed an elaborate description of its scales.

PONl INUS BIBRONIl, (Sadvage), Goode and Beax.

Sebastes (Sehastlchthys) Bibroni, Sauvage, Nouvelles Archives du JIuseum, Paris, i, 1878, 1 16, pi. i, tig. 3 (scales).

A PonUnus, with the posterior extremity of the maxillary not passing beyond the ver-

tical from the center of the eye. Teeth in the middle of the upper jaw longer than the

others. Pharynx colorless. F(air spines on the preoperculum, the upper one the longest;

2 spines, pointing backward, on the anterior suborbital. Kye snudi. Second anal spine

longer than the third. Anal extending to the base of the caudal. Pectorals a little longer

than the ventrals, which do not extend to the vent. Second and third spnies of the dorsal

longer than the others. Scales rounded, the anterior limb nearly entire, the i)ostcrior

limb armed with numerous rows of little spines, of winch those on the edge are long.

Color red, with numerous black blotches, arranged in three series, one along the back, and

two others above and below the lateral line.

Eadial formula: D. Xii, 10; A. Ill, 5; scales in lateral line 12; above 13, below 2S.

This species is described from a specimen 20 centimeters long, collected iir Sicily by

M. Bibron. Though similar in appearance to Hclicolenus dactyloiHerus, this species, as
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SauvajiC declares, iip])ear.s to be distinct. It is distinguished by the less oblique profile of

the head, smalhM- eye, shorter maxillary, cohnless pharynx, the teeth in the middle of the

upper jaw shorter, i spines on the preoperculum iustead of 5, the anal shorter, and the

scales different in character. Another distinctive character is the presence of 2 strong

spines on the suborbital.

The space between the posterior margin of the eye and the origin of the dorsal is more
arched than in the other species. The height is contained four times in the length of the

head; the opening of the mouth is more horizontal; the interocular space flatter and

narrower between the two crests, which are less conspicuous. The occipital pit is nearly

square. The suborbital crest has 3 spines, while in H. (lactiiloptcnis scarcely any spines

are visible.

The teeth of the vomer are arranged in the form of a A, with angles less divergent than

in the other species. Between the vomerine patch and the palatines there is a considerable

interval; the palatine band narrower anteriorly and more curved. The anterior edge of the

maxillary is less notched, the muzzle blunter. The preopercular space is shorter; the lateral

line is straighter in its anterior portion. The space between the extremity of the dorsal

and the origin of the caudal is shorter. The second and third spines of the dorsal are much
longer than those which follow, while in E. dactyloptvruH the spines diminish regularly in

height. The fins are uniform brownish-red; the caudal has a few black blotches.

This species, which Sauvage considers allied to Hclicolenus dactylo2)tert(s, does not belong

to the same genus. It is suspiciously close to Pontinu>< Kuhlii, but we deem it unsafe to

assume its specific identity in sjiecies from localities even so close together as Sicily and
Madeira. The description of Sauvage is therefore translated in full, and the attention of

Mediterranean ichthyologists is especially directed to the desirability of obtaining fiirther

material iu regard to this genus in their waters.

PONTINUS FILIFER, (Valenciennes), Goode and Bean.

SebasU.i filifer, Valenciennes, in Webb and Berthelot, Hist. Nat. Ile.s Cauariennes, Poissous, 1836, 21 pi. ii,

fig. 2.

A Ponfinus with a comparatively low dorsal convexity, its height at the origin of the

anal about two-thirds that at the origin of the dorsal, which enters 2§ into the total length

(without caudal); length of head about 2i times in totallength. Eye small, its diameter

about two-thirds the length of the snout, and contained about four and one-half times in

that of the head; it touches but does not encroach upcm the ujiper in-oflle, and (as shown
by the figure of Webb and Berthelot) this profile is not deeply depressed, either in front

or behind it. Interorbital space nearly flat, its width two-thirds the diameter of the eye,

with two strong crests, each terminated by a spine. Suborbital crest sharp, composed of 3

nearly equal pointed spines. Posterior extremity of the maxillary extending about to the

vertical from the posterior limb of the orbit. Tongue free. Teeth in liroad bauds upon the

jaws, longest in the middle. Vomerine teeth in the form of a A, with wide angle.

Dorsal fin planted far back, not far in front of the axil of the pectorals. The base of

the si)inous dorsal is nearly one third as long as the body; its second siiine is much the

longest, slender, recurved, its length about twice that of the fourth spine, which is about
equal to the twelfth and twice as long as the first. The spines following the fourth decrease

in very slow and gradual gradation to the eleventh, the seventh to the eleventh inclusive

being nearly equal; the third is midway in length between the second and the fourth; the

soft dorsal is as high as the second spine.

The origin of the anal is in the vertical from that of the second dorsal; its end in the

vertical from the preantepenultimate dorsal ray, its first spine is similar in size and shape
to the first of the dorsal; its second to the fourth of the dorsal, though stouter; its third to

the fifth of the dorsal. The base of the itectoral is rather narrow, its width about equal to

the length ot the snout. Its rays are ajiparently all simple, the middle ones the longest

and nearly as long as the longest dorsal spine, and extending to the vertical from the origin

of the anal. The tips of all the rays arc free, those of the middle ones most so.
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The anal is inserted under tUe axil of the pectoral, its siu.-lo spine slender and lonp-r
than the fourth of the dorsal, its longest rays exceeding- those of the second dorsal, and
when extended back\7ards passing far beyond the vent and almost tf> the anal.

The lateral line is almost straight, and (as shown in the tigurc) has 3(i to ;?.S tabes.

This corresponds closely to Sauvage's account; he records 12 scales above and 2!) below the
lateral line.

Scales broad, with three or four rows of strong spines upon their posterior limb. Color,

body reddish-yellow with numerous black blotches on each side of the lateral line; black-

ish on the back and on the head. Dorsal and caudal spotted with black, other tins light.

Radial formula: D. xii, 10; A. iii, 5.

This species, described by Vaillaut fnun the Canaries, was obtained off those islands

by Webb and Berthelot, who record that it lives at a de])th of 2.j0 fathoms, in comiiany
with Sebastes iiiq)crialis. It is called by the Canary fishermeu limcasio de fiiera, while its

companion is the Eiihio Colorado. This species is closely related to 1'. KiMil.

PONTINUS CANARIENSIS, (Sauva(;e), Goode aud Bean.

Sebastes {Sebastichthijs) canariensis, Sauvage, Nouvelles Archivi'S ilii .Musomn, Paris, i, 1S7S, 117, \\\. i, figs. 1, 2.

A Pontinm, with its greatest height more than 2^^ times in its total length (without

caudal); tlie length of the head about 2.^. Eye moderate, its diameter about equal to the

length of the snout and contained '-Vf^ times in the lengtn of the head. Its upper limb

encroaches strongly upon the upper profile, which is much d(A])ress('d in front and behind it.

Interorbital space quite broad, with 2 low crests. Occipital region depressed, provided on

each side with 3 strong crests, the two posterior ones connected by an inconspicuous crest.

Two strong spines on the snout; two spines on the anterior suborbital. Preoperculum with

4 spines (in the ligure 3, of which only the two upper ones are conspicuous). A very

strong spine in the axil of the pectoral. The extremity of the maxillary extending almost

to the vertical from the posterior margin of the orbit. A suborbital horizontal crest, with

2 feeble spines at its posterior end. The maxillary, the lower part of the preoperculum,

and the under part of the mandible scaleless. The first anal spine short, stout, its length

about half tliat of the second anal spine, whi(:h is nearly as long as the soft rays of the fin.

Dorsal with 12 spines, of which the third aud fourth are the long(?st, the fourth slightly

exceeding the third; the fifth, sixth, and seventh nearly equal; the eighth and the eleventh

somewhat shorter ; the second and the ninth shorter still; the tenth still less, but exceeding

the twelfth, which in its turn is longer than the first. The length of the base of the spinous

dorsal about equal to the length of the head. The soft dorsal with !) rays (10 shown in the

fignre), rounded, highest at its middle, the longest ray being abontequal to the third spine.

Original of anal under the second or third dorsal ray, and the extremity of its base oppo-

site that of the soft dorsal. Pectoral and ventral fins nearly equal in length, and whea

extended their tips reach to the origin of the anal. The 10 lower rays of the pectoral

simple, and with tips only free.

Scales broad in proportion to their length, with 3 rows of spines upon their upper

margin, the outermost the largest. Anterior limb straight. The figure shows 22 to 23

tubes in the lateral line. Sanvage's account of 57 scales in the longitudinal row signifies

little. He registers 1.") above and 29 below.

Color red, with some brown blotches along the back.

Radial formula : D. xii, 0-10; A. in, 5.

The type of this species was brought from the Canaries by Webb and Berthelot, and

was IS centimeters in length. It is to all appearances a deep-sea form, aud very closely

related to P. Kathbuni, which follows.

PONTINUS RATHBUNI, Goode aud Be.\n, n. 8. (Figure 245.)

The greatest depth of the body (Ki millimeters) is contained about 2.} tinu'S in the

standard length. The least height of the tail (13 millimeters) e(iuals the length of the eye.

The length of the head (52 millimeters) is nearly twice the length of the mandible (27 mil-
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litneters), and is coutaiued in the standard length about 2^ times. The greatest widtli of

the head (2S luiUimeters) equals the length of the middle caudal rays. The width of the

iuterorbital area (5 millimeters) is one-fourth of the interorbital part of the head; it is not

very deeply concave and has a few scales. The top of the snout, also, is fully provided with

scales. The length of the eye (13 millimeters) is one-half the length of the mandible. The

lengtli of the snout (13 millimeters) is equal to that of the eye. The maxilla extends nearly to

the vertical from the posterior margin of the eye; its length (23 millimeters) is contained 2J

times in that of the head and equals one-half the greatest height of the body. The man-

dible reaches beyond the vertical from the posterior margin of the eye, its length (2G milli-

meters) equaling that of the postorbital part of the head and twice the length of the eye.

Eight developed gill-rakers below the angle and 5 rudiments, 2 above the angle and 6

rudiments. The gill-rakers are very slightly expanded at the end and the longest is a little

more than 2 millimeters iu length. Pseudobrauchi* well developed. Teeth in villiform

bands in the jaws and on the vomer and palate. A naked space at the symi>hysis of the

intermaxillaries. The distance of the anterior nostril from the front of the eye equals the

distance from its fellow of the opposite side; it is in a tube which has an elongated narrow

extension behind, ending in two or three small filaments. The posterior nostril is scarcely

tubular and is placed close to the anterior. A pair of recurved spines on the preorbital, a

pair between the nostrils, four spines forming the suborbital carina, four si)iues on the

border of the preoperculum, the uppermost with a supplementary spine at its base. The

first and third spines larger than the others. A pair of compressed flat spines on the oper-

culum; a pair of spines at the front of the orbit above and a pair above the orbit on each

side posteriorly. A spine on each side of the vertex, and a pair on each side of the nape.

A single posterior si)ine on each side and two humeral spines.

A very short and slender filament above the orbit in front, a large supraoccipital fila-

ment, which expands at the top into a semi-leaf-like tip. A small slender filament between

the nuchal spines, a combined filament behind the lower preorbital spine. The length of

the longest supraoccipital filament (1!) millimeters) is about two-thirds the length of the eye.

The head is entirely scaly above with an expansion of the integument covering the

supramaxilla.

The distance of the spinous dorsal from the tip of the snout (45 millimeters) is con-

tained 2| times iu the standard length, and is equal to the lengtli of the base of the spinous

dorsal. The length of the first spine (9 millimeters) is one-half that of the second spine,

(IS millimeters); the length of the third and longest spine (24 milhmeters), equal to the

length of the upper jaw. The length of the i>enultimate spine (12 millimeters), equal to

one half the length of the upper jaw. The length of the last spine (13 millimeters) is equal

to that of the eye. The length of the base of the soft dorsal (30 millimeters) is one- fourth of

the standard length. The length of the third and longest ray (20 millimeters) is one-sixth

of the standard length. The length of the middle caudal ray (28 millimeters) is contained

4J times in the standard length. The tail is nearly truncate when expanded. The anal

origin is under the second ray of the dorsal. The length of the anal base (10 millimeters)

equals two-thirds the length of the upper jaw. The length of the first spine (9 millimeters)

is three-fourths the length of the eye; the length of the second spine (23 millimeters)

o(iuals the length of the maxilla; the length of the third (19 millimeters) is about twice that

of the first. The length of the longest ray (23mm.) equals that of the second spine. The
last ray (15 millimeters) is nearly equal to the base of the fin. The vent is under the tenth

spine of the dorsal. The i)ectoral rays are all simple; the tenth is the longest, its length

(30 millimeters) equal to one fourth of the standard length. The fin reaches slightly beyond

the vent when extended, but does not reach to above the origin of the anal ; the ventral

reaches to the vent; the length of its sjune (17 millinu^ters) is about one-third the length of

the head. The lengtli of the second ventral ray (27 millimeters) is a little more than one-

half the length of the Iiead.

Radial fornuila: D. xil, 10; A. Ill, 5; Y.i, 5; P. 17.

General color light-orange yellow; 6 dark blotches on the upper surface, the first of
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which is OTi the nape, the second at the beginniii.i;- of the spinons dorsal, the third nnder the
fourth spine of the dorsal, the fourtli beginning under the seventh spine of the dorsal, the
fifth at the origin of the soft dorsal, and the sixth near the end of the soft dorsal. The
largest of these blotches is about two-thirds as long as the eye. Soft dorsal witli nuiiicrous

roundish dark blotches on the skin covering the rays. (Jaudal marked like the soft dorsal,

other fins pale. In life the species was piobably roseate.

The type of the description is an individual measuring 119 millimeters to base of
caudal. Catalogue number, 39325; from statiou 2298, AUMtro.s.% N. lat. 35° 39', W. Ion. 74^

52', 80 fathoms.

This species is closely related to P. canrtriensis, but may be distinguished by the
greater number of scales iu the lateral line, by the shorter pectorals, the ventrals, which
when extended reach to the line of the vent only, by the more advanced position of the
anal, the termination of whose base is under the base of the antepenultimate dorsal ray;

by the greater length of the second anal spine, which is longer than the third, and uearly

three times as long as the first; by the character <if the sub(»rbital crest, which is high and
sharp and has its surface notched into three portions, so that it apjiears to be composed of

three long depressed spines; by the presence of laciuiie iu the occipital region; by the

more advanced position of the pectoral, whose base is almost hidden under the brauchios-

tegal membrane, its anterior spine being close to the edge of the opercular fiap.

The contour of the dorsal is much the same, save that the spines are more slender and
the notch less deep, the eleventh spine beiug equal to the tenth, and not much shorter than

the ninth.

Pontinus Bathbimi is dedicated to Mr. Richard Eathbun, chief of the Division of Scien-

tific Inqiury in the U. S. Fish Commission, in recognition of his important contributions to

marine zoology.

PONTINUS MACROLEPIS, Goode and Bean, ii. s. (Figure 247.)

A Pontinus having pectoral rays all simple as in P. lonffispinis, P. Kuhlii, and P. castor,

and larger scaled than either of those. We have compared it with Pontinus castor of Poey,

and while it belongs to the same genus it is a much larger scaled species than Poey's and

the supraoccipital filaments are nuich less developed. The greatest depth of the l)ody (3(t

millimeters) is about one-third of the standard length; the least height of the tail (8 milli-

meters) eqnals the length of the snout. The length of the head (41 millimeters) is equal to

one-half the total length to the end of the dorsal. The greatest width of the head (21 milli-

meters) is about one-half its greatest length. The width of the iuterorbital area (4 milli-

meters) is al)out one half the length of the snout. The iuterorbital region is deeply concave

and scaleless; top of snout also scaleless. The length of the eye (13A millimeters) is about

one-third the length of the head. The length of the postorbital part of the head to the end

of the opercular flap (19 millimeters) equals one-half the distance from the tij) of the snout

to the origin of the spinous dorsal. The maxida reaches beyond the vertical from the

middle of the eye and the mandible to below the end of the eye. The length of the maxilla

(20 millimeters) is one-half the length of the head. The length of the mandible (21 milli-

meters) equals the length of the ventral. Four rudiments and 2 developed gill-rakers

above the angle; 9 developed below the angle. The-developed gill rakers have a little knob

at the end. Teeth in villiform bands iu tlie Jaws and on the vomer and palatitie bones. A
naked space at the symphysis of the intermaxillary pieces into which is received a projecting

spur at the tip of the mandibles, mandible with a slight knob below and with three large

pores along the middle of its surface. I'seudobranchiie well developed.

A pair of spines between the nostrils, a pair at the top of the orbit in front, a pair of

supraoccipitals continued backward by two additional pairs on the vertex, two i)airs on

the nape. A tympanic spine. A pair of humeral spines. Two stout, flat spiiu^s on the pre-

opercle, 4 on the preoperculnm, of which the uppermost is the largest and thctliird islarger

than the second and fourth. The uppermost, also, has a supplementary small spine? at its

base. Sub-orbital carina consisting of 3 spines, 2 on the preorbital, both of whicli bend

19868—No. 2 17
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backward. A very sbort filament above the orbit ia front and another one behind, whose

length (4: inillinieinoters) is abnnt one-third that of the eye. The head i.s entirely scaly

with the exci'ption of t he top of the .snont, and the integument covering the snpramaxilla

and the gill rakers has the same structure. The anterior nostrils are tubular, the tube

produced behind into a thin narrow Hap; tlie anterior nostril is at a distance from the eye

equal to tlie iiiterorbital width. The posterior nostril is not tubular. The distance of the

dorsal from the tip of the snout (36 millimeters) is twice the length of the maxilla. The
length of the first spine (10 millimeters) is about two- thirds the length of the the second (14

millimeters), the third and longest spine (16 millimeters) is one half as long as the head

without the snout. The penultimate spine (S millimeters) is nearly as long as the first, and

the last spine (10 millimeters) is about one-half the length of the upper jaw. The longest

ray of the dorsal (12 millimeters) equals one-third of the distance from tip of snout to dorsal.

The length of the middle caudal rays (20 milimeters) is about one-half the length of the

hea'i. The caudal is almost truncated behind. The anal originates under the second ray

of the dorsal; the length of its base (10 millimeters) is one quarter the length of the head.

The length of the first spine (7 millimeters) is about two-thirds the length of the anal base;

the length of the second (17 millimeters) is about one-fifth of the standard length; length

of third spine (13 millimeters) is about equal to that of the eye. The longest ray (16 mil-

limeters) is equal to the longest spine of the dorsal.

The longest ray of the pectoral (25 millimeters) equals the distance from the vent to

the origin of the ventral. Pectoral when extended reaches to the vent or to the vertical

from the penultimate dorsal si)ine. The ventral origin is under the base of the pectoral.

The fin reaches to the vent, its length (22 millimeters) a little greater than that of the

mandible. There are about 6 lows of scales, counted obliquely, from the origin of the

dorsal to the lateral line and about 10 below the line. There are about 22 tubes in the

lateral line.

Radial formula: D. Xii, 10; A. III, 5; P. 17; V, i, 5.

The colors of the alcoholic specimens have faded out. The type is now a very light

orange; fins all pale. There are faint traces of the existence of dusky blotches along the

back in life.

The colors of the fresh specimen were as follows: Uniform rosy intermingled with

pearly white; the light areas most conspicuous on the tins. Anterior part of anal more
intensely colored than any other part of the fish. Cephalic tentacles pale; the posterior

supi'aocular pair with a little band of rose a little below the middle of the height. Pupil

an intense blue. Iris golden above and below, overlaid with rosy, greenish golden an-

teriorly and posteriorly. Belly and throat pearly white. The light areas on the caudal

simulate bands.

The tyiie of the description is a single small individual measuring 88 millimeters to

the base of tlie caudal; total length, 110 millimeters, from station 2354, Albatross, N. lat.

20° 59' 30", W. Ion. 86^ 23' 45", off Yucatan, ti'om a depth of 130 fathoms.

PONTINUS LONGISPINIS, Goode and Bean, n. s. (Figure 246.)

The peculiar form of the spinous dorsal, noticeably in P. Knhlii, is quite marked in

our new species—that is to say, the third spine is longer than the fourth, and much longer

than the first and second. The gill-rakers also are stout, rather short, and not numerous,
while the pectoral rays are all small. The species is not so deep-bodied as IS. Kuhlii, the

greatest depth of the body (40 millimeters) being a little less than one-third of the stand-

ard length. The least height of the tail (12 millimeters) is one-fourth of tlie length of the

head. The length of the head (50 milhmeters) is about two-fifths of the standard length;

greatest width (27 millimeters) is a little more than one-half its length. The width of the

interorbital area (7 millimeters) is one-half the length of the eye. which is about equal

to the length of the snout. The length of the eye (15 millimeters) is contained 3.J

times in that of the head, or li times in the length of the postorbital part of the

head. The maxilla reaches to below the middle of the eye; its length (23 milhmeters) is
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one-half tlie distance from the tip of the snout to the spinous dorsal. The mandible
extends slightly farther back than the maxilla, its length (20 millimeters) about one-

half the length of the head. Teeth in the jaws in villiform bands. At the symphysis of

the intermaxillaries there is a sliglit intersiiace separating the two enlarged club-shaped

ends of the bone. The vomerine patch in a very narritw triangular band ; the palatine bands
also are very narrow; pseudobranchiie well developed; 13 developed gill-rakers on the

anterior arch, of which 9 are below the angle besides the rudiments. A pair of spines

between the anterior nostrils; a pair of spines on the front ol the preorhital; three forming

a ridge across the cheek; 4 on the preoperculum, of which the one at the middle of the

border is the largest ; 3 on the operculum ; a pair of spines above the front of the orbit; j

small supi'aorbitals, 2 nuchal, 1 postorbital, and 3 at the origin of the lateral line;

no filaments about the head. Cheeks and opercles scaly. Scales on the nape and on the

top of the snout. The sides of the snout are naked, and there are no scales on the integu-

ment covering the maxilla. The ridges of the spines of the head and of the scales are

exactly the same as in P.Kuhlii and the gill-rakers have the same structure. The anterior

nostrils are tubular, distant from the eye about one-third the eye's diameter, and its dis-

tance from its fellow of the opposite side (7 millimeters) is nearly one-half the length of the

eye. The spinous dorsal originates a little in front of the base of the pectoral; its dis-

tance from the tip of the snout is twice the length of the maxilla. The length of the first

spine (9 millimeters) is one-half that of the fourth spine; the length of the second spine

(13 millimeters) is scarcely more than one-half the length of the third spine (25 millimeters).

The fourth spine is considerably shorter than the third, and the spines gradually decrease

in length, so that the eleventh is a little shorter than the second. The length of the twelfth

spine (10 millimeters) is about equal to the length of the snout. The length of the longest

ray of the second dorsal (19 millimeters) is nearly one-half of the base of the spinous dor-

sal. The caudal is very slightly emarginate; the length of the middle rays (31 millimeters)

is about one-fourth of the standard length. The anal origin is under the first ray of the

soft dorsal; the length of the base of the fin (10 millinu'ters) is nearly one-third of the

length of the head. The length of the first spine (8 millimeters) is nearly one-third that of

the second spine (20 millimeters). The length of the third spine (20 millimeters) is 2i times

that of the first. The length of the longest ray (23 millimeters) is li times that of the last

ray (15 millimeters). The pectoral origin is under the interspacebetweeu the second and

third dorsal spines; the fin reaches, when extended, almost to the end of the spinous dorsal

or to the thirteenth pore of the lateral line. The ventral is under the pectoral; the length

of its spine (22 millimeters) nearly ecjual to the length of the maxilla. The fin reaches

about to the vent when extended; the length of the longest ray (37 nullimeters) is a

little more than one-half the length of the head. The vent is under the ninth spine of

the dorsal; its distance from the origin of the anal (9 millimeters) is equal to one-third of

its distance from the origin of the ventral.

D. XII, 10; A. Ill, 5; P. 10; V. I, 5.

Scales 7
I

49
I

13. 25 pores in lateral line.

Color of the alcoholic specimen, light orange. Caudal with a few small, dusky blotches

;

the other fins iiale.

This description is based upon an example measuring 136 millimeters to the base of the

caudal. It was taken along with two smaller individuals at station 3403 by the .steamer

Albatross, N. lat. 28° 30', W. Ion. 85° 33' 30", in 111 fathoms; another small example was

taken by the Albatross at station 2401, in N. hit. 28° 38' 30", W. Ion. 85° b'l' 30", 143

fathoms.

SEBASTES, Cuvier.

Sebastes, Cuvier, Ri^gue Animal, 1829, ii, KiG.—Cuvier & Valexciesnes, Hist. Nat. Poiss.. iv, 326.—Gi'.x-

THER.Cat. Fish. Brit. Mils., 11, ft-. (part).-GlLL,Proc. Acad. Nat. Sci. Pliila., 1863, 207.-J.)Kr.AX and

Gilbert, Bull, xvi, U. S. Nat. Miis., 6.51.

Scorpifnids with head and body compressed; head scaly above and on sides, with one

or two pairs of spine-tipped cranial ridges. Mouth broad, oblique, the maxillary reaching
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below the eye, broad, short, and extended at its tip; lower jaw projecting, with the knob

at its symphysis dwindling into a notch in the npper jaw. Villiform teeth on jaws, vomer,

and palatines. Eye very large, and close to the npper profile. Preopercle strongly armed

with 5 divergent spines ; operele with 2 spines. Snpracapnlar spines prominent.

Scales small, ctenoid, irregnlar. No lacinia' upon head or body.

Fins perciforiii. Dorsal moderately notched, with 15 spines and an equal number of

rays, more closely planted than the si)iues. Anal with 3 spines and 7 or 8 rays. Pectorals

long and narrow. Caudal emarginate. Erauchiostegals, 7. Vertebra, 12+19.

Tlie type of this genus is Ferca marina of Linni^us, but the generic name was rather

whimsically derived from the common name borne in the Balearic Islands by a fish of

another genus, the iScorjncna dactyloptera of De la Eoche, already discussed.

SEBASTES MARINUS, (Linn^us), Whitk. (Figure 248.)

Perca marina, Linn.eus, Syst. Nat., ed. x, 1758,483; ed. xii, 290.—Pennant, Brit. ZooL.ed. 1, ni, 258, pi.

XLViii; ed.2, in, 349, pi. lix.

Schaates marimis, White, Catalogue of British Fishes, 8.

Cypriiiiis pclar/icus, LiNN.EUS, Fauiia Suecica, I,'l764, 320.

I'erca norwc<jica, MuLLER, Zoologiie Dauitie, 1779, 46.

—

Fabricius, Fauna Grjpnlandica, 167.

Sebastes nonrgicits, Cuvier and Valenciennes, iv, 1829, 327, pi. lxxxvii.—Yarrell, Brit. Fish., ed. 1, 73, out;

ed. 2, 1, 87; ed. 3, ii, 72.—Jenvns, Brit. Vert., 347.—Richard.son, Fauu. Bor.-Amer., Fi.sh.,.52.

—

Stoker,

Rep. Fish. Mass., 26; Hist. Fish. Mass., 1867, 38, pi. Mi, flg. 1.—DeKay, ZckU. N. Y., Fish., 60, pi. iv, fig.

2.—Kroyer, Damn. Fiske, 270.

—

Thompson, Nat. Hist. Ireland, iv, 82.

—

Gunther, Cat. Fish. Brit.

Mus., II, 95 ; Challenger Report, xxii, 17.

—

Malmgren, Ofvers. Sven.Vet. Akad. Fiirh., 1865, 508.

—

Collett,

Norges Fiske, 19.—Lutken, Vid. Medd., 1876, 358.—Goode and Bean, Bull. Esses Inst., xi, 14.—Day,

Fish. Great Britain and Ireland, I, 42, pi. xviii.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 651.

Soloceittrus norvegicus, LAc£pi;i)E, Hist. Nat. Poiss., iv, 319.

Scorjyana iioreefiica, Richardson, op. cit., 52.—Jenyns, op. c//., 347.

—

John.son, Berwickshire Nat. Club,

I, 1838, 170.

Serranns norvegicus, Fleming, British Animals, 212.

—

Johnson, Mag. Nat. Hist., vi, 1833, 15.

Sebastes septenlrionaHs, Gaimard, Voy. Islande et Groi-nland, Poissous, pi. ix.

A Sebastes with compressed body, elevated dorsal outline and straightish ventral outline.

Top of head scaly; interorbital space concave, with two low ridges; cranial ridges

moderate, rather low and sharp; preocular, supraocular, postocular, tympanic and occipital

ridges present, the latter with divergent tii)s; suprascapulary spines sharp and prominent,

opercular spines long and sharp, subopercular spine prominent; preopercular spiues slender

and sharp, the second longest. Suborbital stay not reaching preopercle; preorbital narrow,

with two spines.

Eye very large, more than twice as long as interorbital space, and one-third as long as

head. Mouth large, oblique, with broad maxillary, which reaches middle of eye; tip of

lower jaw much projecting, with a conspicuous knob at symphysis; mandible and maxillary

scaly.

PseHdobranchia3 very large; gill-rakers long, stiff, and strong.

Dorsal fin deeply emarginate, with sharp spines, the longest about equal to diameter of

eye; soft rays higher than the .spines. Caudal narrow, moderately forked. Anal spines

moderate, graduated, the second a little shorter than eye. Pectoral with narrow base and
rather long, reaching vertical from vent. Ventral reaching to vent. Scales small, irregular,

not strongly ctenoid; about 40 tubes in the lateral line, and about 85 scales in longitudinal

series.

Color: red, nearly uniform, sometimes a dusky opercular blotch, and about five vague
dusky bars on the biick. Peritoneum brownish.

Radial formula: D. xv, 1.'5; A. iii, 7.

This well known form is abundant between the hundred fathoms line off the south

coast of New England, and has l)een found as low as 180 fathoms. It breeds abundantly in

late summer at these dcptlis, and tliere is no reason to believe that the young rise to the

surface. The fry were caught by the bushel in the trawl net, and were eaten on the Fish

Raich, cooked after the manner of " whitebait."
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The species was known from tbe western Atlantic as early as the time of Cuvier, who
had specimens sent from Mi(juelon, Newfouudlaud, by M. de la I'ilaie. It was, however,

.originally described from Xorway by Liuna-us, and seems to have been mentioned by Olaf-

sen abont Icehmd as early as 1774. LinnaMis ascribed it also to the Mediterranean, but, as
Cuvier has shown, it is very ev^ideut that the southeru tisii which he had in mind was Ser-

ramis scriha (compare Systema Naturce, 12th edition, pp. 483 and 48G). It has never been
found south of the British Channel, and the figure by Day was obtained by him from
Utrecht or Leyden, but he does not say whether or not it was from Dutch watei's. Day
gives a number of localities of its capture about the British Isles, but it is rare south of

Faroe Islands.

It occurs on the southwest coast of Spitzbergeu (Malmgren, loc. cit.), and on the Norwe-
gian coast it is found everywhere from Christiania around to the Varanger Fiord. It also

occm-s in Greenland, and from Labrador, as a shore form, as far south as Maine (See Essex
Fishes), and in deeper water, as shown in the accompanying list, as far south as 3i)^ 48.' Tlu;

Norwegian expedition obtained it as deep as 147 fathoms, and American vessels down
to 179.

Specimens of this species have also been found by the steamer Albatross in the follow-

ing localities: No. 33370, U. S. N. M., from station 20(j7, iu 42^ 15' 25" N". lat., G'jo ^g' ^o"
W. lou., at a depth of 122 fathoms; No. 3351)1, U. S. N. M., from station 2088, iuSO^oO' 15"

N. lat., 70O 36' 30" W. Ion., at a depth of 143 fathoms; No. 33507, tJ. S. N. M., from station

2090, in 390 50' 10" N. lat., 70^ 41' 10" W. Ion., at a depth of 140 fathoms; No. 33389, U. S.N.

M., fi-om station 2061, in 42° lo' N. lat., 66-= 47' 45" W. Ion., at a depth of 115 fathoms; No.

33381, U. S.N. M., fi-om station 2053, in 42^ 02' N. lat., 68^3 27' W. Ion., at a depth of 105

fathoms; No. 33409, IT. S. N. M., froui station 2063, in 42a 23' N. lat., GO^ 23' VV. Ion., at a

depth of 141 fathoms; and from station 2430, in 42^ o^i' 30" N. lat., 50o 50' W. lou., at a

depth of 917 fathoms; station 2522, iu 42° 20' N. lat., 65o 07' 30" W. Ion., at a depth of 104

fathoms; station 2560, iu 39^ 48' 10" N. lat., 71° 48'4(»" W.lon., at a depth of 114 fathoms;

station 2431, in 43° 00' N. lat., 50^ 47' 30" W. Ion., at a depth of129 fathoms, aud station 2580,

iu 410 25' 30" N. lat., 69° 01' W. Ion., at a depth of S:i tathoms. Others (No. 31536, U. S.

N. M.) were taken by the steamer Fish Hawk off Cape Cod at a depth of 55 fathoms. The
Speedwell also obtained ten specimens (No, 21814, U. S. N. M.) fiom station 138, iu 12° 33'

N. lat., 700 26' W. Ion., at a depth of 59 tathoms.

SEBASTES MARINIJS VIVIPARUS, (KrOyer).

Sebastes vivipariis, KROYER,Naturhist.Tidsskr., i, 1844-'4.5, 275.

—

Gaim.vrd, Voy. Scaud., Poissons, VI.—Gill,
Proc. Acad. Nat. Sci. Phila., 1863, 333.—Ginther, Cat. Pish, Brit. Mus., u, %: CUalU-ngtr Report,

xxu, 18.—Gray, Aun. and Slag. Nat. Hist. (1), 1, 1868, 312.—Goode aud Beax, Bull. Essex Inst., xi,

1879, 14.—Strom, Norsk. Vid. Sclsk. Skritt. 1881, 73; 1884, 16.—Lilljeuoiu;, Svcriges Fisk., 101.—Jordan

and Gilbert, Bull, xvi, U. S, Nat. JMus. 632.

This form is recognized by certain Scandinavian zoiilogi.sts aud l)y Giinther in his later

writings as a distinct species. No very salient characters have been poiuted out, save that

it is smaller, has a higher body, and hjnger head, a narrower interorbital space, longer

pectoral and ventral tins, and an additional soft ray in dorsal and anal. Jordan describes

its general color as brownish red, somewhat mottled, with a blackish blotch ou the opercle,

and some other browni.sh spots on the body, as if he had ideutilied this form from American

waters. All those we have seen are more like the (S'. vivipdnis tyi)e. Giinther says that it is

found ill Scandinavian waters at a depth of 300 fathoms. It is generally understood to be

more littoral iu its habits than »S'. marhtus.

SEBASTOLOBUS, Gill.

Selastolobus, Gill, Report, Smithsonian Institution, 1880 (l.s81), .375.

Scorp?enids with vertebni? as iu the typical species of Sebastes and characterized

by the pectorals having a wide base, produced backwaixls near the upper luargiu, aud not

medially, while the lower rays are thickened and extend much beyond the rays next above
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iu a lingiiiform lobe. The veatrals are directly under the axils of the pectorals, with the

outer rays produced, thick ;iud branched.

Tills genus has as yet been found only iu the Pacific. The type is Sebastolobus macro-

,

chir (Giinther) GiU, (Challenger Report, i, 1S80, part vi, 60, PI. xxvii), obtained by the

Challemjer oft" Inosima, at a depth of 345 fathoms. Another species, 8. alascanus, Beau
(I'roc. U. IS. Nat. Mus., xiii, 1S90, ii), was obtained by the Albatrosti at station :i853, off

Trinity Islands, Alaska, in N. Lat. 56°, W. Lou. 154°, at a depth of 159 fathoms.

SEBASTODES, GiU.

Sebasiodes, Gill, Proc. Acad. Nat. Sci. Phila., 1863, 207.

Scorpicnids with the dorsal continuous, though somewhat notched, and with thirteen

spines iu the dorsal and uine rays in the aual. Skull thick and cranial ridges weak.

Lower jaw much i^rojectiug. Teeth in villiform bands on jaws, vomer, and palatines.

Scales small, ninety to one hundred in the lateral line.

This genus is represented by a single siiecies, S. paucispinis, (Ayres), Jordan and Gil-

bert, found on the coast of California " iti rather deep water." Deeii-sea representatives of

the genus should be looked for on our Northwest coast.

SEBASTICHTHYS, Gill.

Sebastiehthys, Gill, Proc. Acad. Nat. Sci. Pliila., 1863, 207.

Scorpjenids with the dorsal continuous, though somewhat notched, and with thirteen

spines in the dorsal and five to nine in the anal. Skull thick and cranial ridges weak.

Lowerjaw projecting but slightly. Teeth iu villiform bands on jaws, vomer, and palatines.

Scales moderate, forty-five to eighty in the lateral line.

This geuus is represented on the Northwest coast aud adjacent deep waters by forty

or more species, nine or ten of these having been described as new by Gilbert,* from the

bathybial fauna explored by the Albatrosft in 1888. These occur outside the KtOfathom

line, and to as great a depth as 200 fathoms. As might have been expected, the genus

of bottom-living fishes most abundant in species and numbers along the shores of this coast,

has contributed the largest quota to the inshore deep-water tauna of the adjacent ocean.

SETARCHES, Johnson.

Setarches, Johnson, Proc. Zool, Soc. London, 1862, 176.—Jordan aud Gilbert, BuU. xvi, U. S. N. M., 682.

Scorpreuids with head and body couipressed, the head flat between the eyes, with sev-

eral low ridges. Ilead scaleless, its bones cavernous. No transverse groove on the occiput.

Preoperculum and operculum strongly armed with straight, long spiues. Eye moderate,

near but not touchiug the profile. Mouth terminal, broad, somewhat obliqiu', the pusterior

edge of the maxillary extending to opposite the posterior part of the eye, aud much
expanded. Lower jaw somewhat projecting, with knob at symphysis received in rostral

notch. Villiform teeth in jaws, on vomer and palatines.

Opercles scaly. Scales cycloid, moderate. Lateral liue a broad, scaleless groove, with

a series of skinny tubes. No lacinite.

Dorsal fin deeply notched, so as to appear in two portions; dorsal spines 10-1, the soft

portion of the flu shorter, aud with rays fewer than spines. Aual with 3 strong spines

inserted under the end of the dorsal. Pectoral flu broad and loug, with 20 or more rays,

of which a considerable number of the medial ones are branched. Brauchiostegals 6 or 7.

Pyloric appeudages few. No air bladder.

The type is Setarches GUutherl (Johuson),from Madeira, undoubtedly from deep water,

since only oue specimen appears to have ever been taken. The genus Lioscorpitis (Giinther)

can scarcely be distinguislied from Setarches.

* Proceedings, U. S. N. M., xili, 48-126.
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KKY TO THE SPECIES OK SETARI'IIES AND I.IOS(;( >|;I'HS.

I. Head with low, parallel lidf^cs above, and a few imoiispiiuoiis Mjiines Sktarches
A. Body elonir:ite (height at ventrals U'ss than length of head)

1. Snout long, spines on preorbital letrorse.

a. Pectoral very elongate, extending Iieyond iiiiddli- uf anal S. Gi'NTHERl
2. Snout not much longer than eye. Sjiines on preorbital antrorse.

a. Peotoral fan-shaped, not reaehing to origin of anal S. fidjiensis
B. Body less elongate (height at ventrals e(inal to or greater Ihan length of iie;ul).

1. Suont moderate. No spines on preorbital.

n. Pectoral elongate, placed high S. parmatus
II. Head smooth above, and with muciferous cavities I.ioscoRPirs

A. Body moderately elongate; head and snout very long.

1. Head without spines, except three upon preoperde and two ou opercle.

fl. Pectoral moderate, its upper rays longest, not reaching to origin of anal L. i.ongicep.s

SETARCHES GUNTHERI, .Ioiinson.

Setarches Giintheri, Johnson, Proe. Zool. Soc, London, 1802, 177. pi. xxiii.

A Setarches liaviiig body and head elongate; the height of the body over ventrals

equal to height under antepenultimate dorsal spine, and contained nearly 4 times in

length of body (without tail); length of head 2.J in lengtli of body.

Head not much compressed. Width of interorbital space U times the diameter of the

eye, which is somewhat below the profile. Xo conspicuous ridges upon the top of tlie head,

but two low, flat, occipital spines. Snout Ig times as long as the diameter of the eye.

Mouth wide, somewhtit oblique: maxillary with a much expanded posterior extremity, reach-

ing nearly to vertical from ])osterior margin of orbit. Lower jaw projecting, with a strong,

bony tubercle at its symphysis. Sides of head strongly armed. Three slender, sharp,

closely set. ])arallel spines, of which the middle one is slightly tlie longest, at the angle of

the suboxjerculum, ttnd U smaller spines on its lower limb. Two long, strong spines upon
the opercular flap. Two strong, retrorse spines upon the preorbital, their j)oints projecting

down over the maxillary.

Head scaleless, except u[)on the opercle. Scales small, cycloid, there being about 86

in the longitudinal series. The lateral line passing with a broad, gentle curve under the

notch between the two dorsals, from a point very near the dorstil profile to the middle of the

base of the ctiudal. It has no scales, but conspicuous skinny tubes, of which the figure

indicates 28 to 30. Dorsal insertion in advance of that of pectoral, with the first spine about

half as long as the diameter of the eye, and separated somewhat from the second, which is

the longest, and more than twice the eye; followed by others which gradually and irregu-

larly decrease in length to the tenth, which is about equal to tlie first, which is followed

behind the notch by a slender one as long as the sixth. Nine soft dor.sal rays, the longest

as long as the first dorsal spine, but the length of the base of this fin is less than half that

of the spinous dorsal. Anal inserted under tlu' posterior portion of soft dorsal, with 3

spines and 5 rays. Ventral under the first dorsal .si)iiie, its longest rays equal to the exter-

nal caudal rays. Pectoral very broad at its base, whi(;h occupies nearly half the height

of the body, and with 22 rays, of which the first two and the last five are simple, the re-

mainder branched ; the up[)er branched rays are very long, one-third ;is long as the body, and

reach beyond the origin of the anal. Caudal truncate, its middle rays as long as the soft

dorsal.

Color, uniform piukred. minutely dotted witli black.

Eadial formula: D. x-xr, i, !»; A. in, 5; P. 2+ 15-f o; V. I, 5; C. 4+7+4.
A single specimen, 9 inches long, now in the British Museum, was found by Johnson

at Madeira and nameil in honor of Dr. Giinther. The dei>tli of its liabitat was not at

that time observed, but from what is known of the habits of its as.sociates, it can not be

doubted that it is a deep-sea form.

S.fidjietisift, Giinther, was obtained by the ChaUnif/er at station 173, ofi" jMatuku in tlie

Fiji Islands, at a depth of 315 fathoms, a single specimen 3 inches long. It is shorter than
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»S'. Giintheri,^ with a shorter aud higher dorsal, a sliorter, more I'oiuided pectoral, with the

])reorbital spines aiitrorse aud the i)reopercular si)iues slenderer, more uuitbriniii size, more

divergent, and four in number. The four ridges of the vertex terminate each in i. sharp

spine, visible from the lateral aspect.

SETARCHES PARMATUS, Goode. (Figure 249.)

Seiarckes parmatxts, Goode, Proo. U. S. N. M., in, 480, Feb. 16, 1881.

—

Goodk and Bean, Bull. Mns. C'omp.

Zoiil., X, 1883, 213.

—

Jordan anil Gii.hert, Bull, xvi, U. S. N. M., 083.—Gi'NTnER, Challeiigtr Rei)oit,

XXII, 19.

—

Vaillant, Exp. Sci., Travailleur et Talisman, 375.

A iSetarches having head and body .short and somewhat eompressed; the height of the

body over ventrals greatest, and contained about 2i in total length (without caudal) length

of head 2J in length of body.

Head somewhat comj)ressed. Width of interorbital area equal to diameter of eye,

which IS somewhat below the profile. Ridges on top of head low and inconspicuous; two

extending to the occiput, where they terminate in low, flat spines; two short ones over the

posterior margin of orbit, ending in .spines slightly behind the orbit. Snout fis long as the

orbit. Mouth wide, somewhat oblique; maxillary with a considerably expanded posterior

extremity, reaching nearly to the vertical from posterior margin of orbit. Lower jaw

scarcely projecting, and without i)romiuent knob at symphysis. Sides of head lightly

armed, there being four slender, elongate spines on the preoperculum ; the edge of the sub-

orbital is broadly scalloped with two points projecting in downward direction opposite the

anteiior and posterior margin of the orbit. Spines on the operculum small and inconspic-

uous. Two slender spines upon the preorbital, the anterior one touching the opening of

the mouth. Head scaleless save upon the operculum, pre- and suboperculum. Scales

small, cycloid, each with several concentric furrows. Lateral line broad, scaleless, with

skinny tubes, of which there appears to be about 30 (an exact count not possible) ; the

lateral line is practically concurrent with the line of the back. Dorsal in.sertion in advance

of that of pectoral; the first sinne more than half as long as second, and equal to ninth;

the second as long as the seventh; the third and fourth about equal, and a little longer

than the maxillary; the fifth, sixth, seventh and eighth gradually decreasing. There are

12 spines and 10 soft rays, the fin being deeply notched.

The type, as the drawing indicates, is somewhat deformed, owing to an accident in life,

but a comparison with the other related species enables us to judge very nearly of what its

shape must have been. Anal inserted under posterior part of soft dorsal, with 3 spines

and 5 rays, the longest of which—about equal to the last spine—are as long as the

second dorsal. Ventral in vertical from root of second dorsal spine, with 1 spine and

5 rays, its tip not reaching to vent, which is close to origin of anal. Pectoral broad at

its base, elongate, some of its median rays apparently branched, its tip extending beyond

the origin of the anal.

MEASUREMENTS.

Current number of apccimen.
Lociilitv

Extreme length
Length to ba.se of middle caudal ray.s

Body

;

tireatest height
< Greatest width
Least height of tail

Head:
Greatest length
Width <»f interorbital area
Length of snout
Length of opcrt^ulum
Length of upper .jaw
Diameter of orbit

26084
Station 876.

Millime-
]

lOOths of
ters. length.

38
23
9

45
II)

10
13
23
12

iQiintlier, Challenger Report, xxii, 19, pi. i, fig. C.
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MEAStXEEMENTS—fontiuuud.

26.-)

( lurrent number of specimen
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Gills 3 J or 4; slit behind the last gill small, or obsolete; gill rakers sliort, tubercle-like, or

obsolete; gill-iiieinbraues broadly conuected, often Joined to tlie istliiiius. Body naked, or

with scales, prickles, or plates, but never uniformly scaled. Lateral line simple. Dorsal

fins separate or somewhat connected, the spines less than thirteen in number, usually slen-

der, the soft part elongate, longer than spinous portion; caudal rounded; anal similar to

soft dorsal, spineless; pectorals large, with broad, procurrent bases; ventrals thoracic

(rarely entirely wanting), the rays usually less than i, 5. Pseudobranchia- present, at least

in all our species. Pyloric cibca usually in small number {i-8); air-bladder commonly

wanting.

KEY TO THE DEEP-SEA GENERA.

I. Spinous dorsal not concealed.

A. Gill openings extending below at least to the base of the lowest pectoral ray C0TTIN.E

1. Slit behind last gill obsolete.

a. Gill membranes free from isthmus, or else forming a broad fold across it; head well armed.

Palatines toothless. No true scales on body C'ottus

Palatines with well-developed teeth. Body more or less scaly.

Upper preopercular spine hooked, bifurcate.

Body with some scales or plates Icelus

Body naked Artediellus

tJpi)er preopercular spine with 3-5 hooked jirocesses Icelinus

2. Slit behind last gill evident.

Palatines toothless.

Gill membranes free from isthmus ; series of plates along back and along lateral line.

No plates on head ; space between lateral plates prickly Tkiglops

Plates on snout and operiles Prionistits, Bean= Eaduunus, Gilbert

II. Spinous-dorsal little developed, continuous \\ith soft dorsal, the spines slender, concealed in the loose

nakedskin; gill membranes broadly joined to isthmus; no slit behind last gill PsYCHKOLUTiNiE

A. Vomer and palatines toothless Psychrolutes

B. Vomer with teeth.

1. Gill membranes attached to isthmus.

a. Teeth on vomer and palatines. Dorsal continuous Cottunculus

6. No teeth on vomer and palatines. Dorsal in two parts Maiacocottus

2. Gill membranes free from isthmus.

a. Vomerine teeth in two patches, none on palatines. Dorsal in two parts [Dasycottus]

COTTUS, Linnasus.

Coitus, ItmtfMVS, Syst. Nat. Ed., x, 1758, i, 207, ed. 2, 1766, 1,451.—GtJNTHER, Cat. Fish. Brit.Mus. 11, 155.—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 700.

AcanthocottHS, Girard, Smithsonian Contributions to Knowledge, III, 1858.

Cottids with body rather slender, subfusiform, covered with thick skin, in which are

sometimes embedded prickly plates, especially along lateral line; deciduous granular tuber-

cles also sometimes present, but no true scales. Head large. Mouth terminal, large, the

lower jaw included; villiform teeth on the jaws and vomer, none on the palatines; sub-

orbital stay strong; preopercle with 2 strong straight spines above, directed backward, and

1 below, directed downward and forward; opercle, nasal bones, orbital, rim, and shoulder

girdle usually armed; gill mendn-anes forming a fohl across the rather narrow isthmus; slit

behind last gill small or wanting, often reduced to a mere pore; vertebriB about 28. Branchi-

ostegals mostly G. Dorsal fins 2, separate, the first short, its spines rather slender; ven-

tral rays usually i, 3.

—

{Jordan and Gilbert.)

Several species of this genus are found at a depth of 10 to 15 fathoms on c ir New England

coast. None have, however, been taken below the 100-fathom line, saving C. bathybius,

Giinther, from south of Yeddo, Japan.

ICELUS, Kroyer.

Icelus, Kroyer, Naturhist. Tidsskr,, i, 253, 1S14 (type, Icclun hamatus, Kroyer).—Gunther, Cat. Fish. Brit.

Mus., II, 172.—Jordan and (Jilbkrt, Bull, xvi, IT. S. Nat. Mus
,
689.

Cottids with body fusiform, covered with rough scales or plates. Mouth rather large;

teeth onvomer and palatines. Head naked, usually with cirri
;
preopercular spine hooked.
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bifurcate or multifiircate. Grill-incmbraiKis broadly united, free from the isthmus, no slit

behind fourth gill. Ventral rays i, 3.

In addition to the type species, an Arctic form, descending in the North Atlantic below
the 100-fathom line, there are ttvo or three others, found in moderately deep water off tlie

California coast. Jordan unites with this genus Arteditis, but we prefer, for the present

at least, to consider it distinct.

ICELUS BICOBNIS, (EEiNnAiiDT), Jordan aud Gilbert.

Coitus bicornis, Reinhardt, Vicl. Selsk, Natur og Math. Afh., vni, Ixsv.

Centridcrmichtliys hicornU, Gunther, Cat. Fish. Brit. Mus., ii, 17J.

Icelus bivoniis, .hiRD\s aud Gilbert, Bull, xvi, U. S. Nat. Mu-s., 693.

Icelus hamiitus, Kroyer, Nat. Hist. Tidsskr., 1844, i, 253.

—

Gunther, Cat. Fish. Brit. Mus., ii, 112; Chal-

lenger Reijort, XXII, 63.—Collett, Norges Fi»k., 3.5; Forh. Vid. Selsk. Christ., 1880, 14; Norsk Nordh.

Exped. Fisk., 34, tab. i, fig. 8; Nyt Mag. f. Naturvid, xviii, 1884, 56.

—

Lutken, Kara-Havets Fisk. iu

Dijmphna-Togtet, 123; Vid. Med. Nat. For., 1876,92.—Strom, Norsk. Vid. Selsk. Skrift., 1884, 18.—Lill-
JEBORG, Sverig. och. Norg. Fisk., 164.

Icelus fiirciger, Malm, Forhaudl. Skaud. Naturf., 9 Mote, 1865, 410.

Coitus pohiris, Sabine, Parry's First Voyage, 213 (Jidr Liitkt'u).

Head naked, its length 3 times in that of body. Preoperculum with 4 spines, the

uppers hooked, the uppermost bifurcate; two blunt, occipital spines. luterocular space

narrow, its widtli 4 in eye. Dorsal separated; pectorals shorter than head. No air-blad-

der. Gill-membranes broadly joined, free from isthmus.

Radial formula: D. is, 20; A. 16; V. i, 3.

Color, j-ellowish, with many brown spots.

This form, first described from Spitzbergen, has since been found also iu Alaska. It

is common iu Arctic seas at small depths; of late years it has been frequently found on

the Norwegian coast in 50 to U.jO fathoms. Liitkcn examined numerous examples ti'om 46

to 106 fathoms, obtained iu the Kara Sea.

ARTEDIELLUS, Jordan.

ArtedieUus, Jordan, Cat. Fish. N. Araerioa, 1887, 110; Rep. IT. S. Fish. Coram., xiii (for 1885), 1887,898 (type,

Cotlus UHcinutiis, Kciuhardt).

This genus or subgenus differs from TccIks proper, apparently its nearest ally, in having

the skin naked aud smooth. Cenfridcrmkhthi/s, Richardson, an Asiatic genus to which this

and other American species have been sometimes referred, has the skin prickly and a large

sht behind the fourth gill, the gill membranes being fully united to the isthmus.

ARTEDIELLUS UNCINATMS, (Rhinitari>t), Jordan-. (Figure 255.)

Cotlus uncimtus, Reinhardt, Vid. Selsk. Natur. oeh Math. Afhaudl., 1833, 44.—(TrN'Tirr.it, Cat. Fish. Brit.

Mas., II, 173; Challenger Report, x\ii, 1887, i)2.

Centridermichthiis unciuatus, Collett, Norsk. Nordh. Exped. Fisk. ,23, t.ih. i, tig. 7; Forh. Vid. Selsk. Christ.,

1880, 14; N>-t.Mag. f. Naturvid., xviii, 1884, 54.—LCtkkn, Kara-Havets Fisk. iu Dijmphua-Togtet, 124.—

Lilueborg, Sverig. oeh Norg. Fisk., 161.

Icelus unciuatus, Kroyer, Nat. Tid., 1844, 253.—Jordan aud Gilbert, Bull, xvi, U. S. Nat. Mus., 693.

Coitus bicornis, Reinhardt, loc. cif., viii, 75.

ArtedieUus uucinatns, Jordan, loc cit.

Body fusiform, its height contained 4J times in its total length. Head broad, its length

one-third that of the body; lower jaw included. Palatine teeth well developed. Maxillary

extending to opposite middle of pupil. Byes very large, separated by a, narrow ridge;

occiput with two blunt ridges, in front of which the vertex is concave; upper i)reopercnIar

spine large, strongly hooked upward, more than half length of eye; downward-directed si>ine

onpreopercle long and sharp; skin perfectly smooth. Pectorals reaching front of anal;

spinous dorsal rather high; vent midway between snout and midtUe of caudal. {Jordan

and Gilbert.)

Radial formula: D. viii, 1.3; A. 11.

"An Arctic littoral species," writes Giinther, "more or less common iu the sea between

Greenland, Spitzbergen, Nova Zcmbla, aud Norway, extending iu the western part of its
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raii<ie sonthwards to the coast of Sew Eiiglaod. The Norwcj;iaii 2soith Athintic expedition

has obtained specimens down to 223 fathoms (oif Bear Island), and therefore the species

is included in this report. As bathybial characters, the width of the pores of the mucifer-

ous system and the relatively large eye may be mentioned."

It has been identified by Dawsou from the Pleistocene of Ottawa (Dawsou, Canadian

Record, IV, 86.)

Specimens of this species were taken by the Speedwell from station 150, in 42° 35' N.

lat., 7()3 31' W. Ion., at a depth of 42 fathoms; station 222, in 42° 33' N. lat., 70° 31' W.
lou., at a depth of 40 fathoms; station 211, in 42° 38' IST. lat., 70° 28' 30" W. Ion , at a depth

of 08 fathoms; station 213, in 42° 38' N. lat., TO'^ 28' 30" W. Ion., at a depth of 08 fathoms;

station 233, in 42° 30' 30" N. lat., 70° 38' W. lou., at a depth of 45 fathoms; station 234, in

420 30' N. lat., 70° 38' W. Ion., at a depth of 43 fathoms; and No. 21009, U. S. N. M., from

station 33, in 42° 30' N. lat., 70° 20' W. Ion., at a depth of 90 fathoms.

The Fish Hawlc obtained specimens (Ko. 31809, U. S. N. M.) from station 1088, off Cape

Cod, at a depth of 110 fathoms, and No. 31807, U. S. K M., froms tation 1125, in 40° 03' N.

lat., 08° 50' W. Ion., at a depth of 291 fathoms. A specimen was collected by the Gloucester

fishermen on the fishing banks in 1878.

Additional specimens were secured by the Albatross in the following localities: Station

2431, in 430 00' N. lat., 50° 47' 30" W. lou., at a depth of 129 fathoms; station 2403, in 45°

44' N. lat., 540 27' W. h)n., at a depth of 45 fathoms; station 2450, in 40° 45' N. lat., 50^ 02'

30" W. hm., at a depth of 44 fathoms; station 2449, in 40° 37' N. lat., 49° 50' 30" W. Ion., at

a depth of 39 fathoms; station 2500, in 44° 20' N. lat., 02° 10' W. Ion., at a depth of 127

fathoms; station 2522, in 42° 20' K lat., 05° 07' 30" W. Ion., at a depth of 104 fathoms;

station 2490, in 45° 27' -30" N. lat., 58° 27' 45" W. Ion., at a depth of 50 fathoms; station

2400, in 45° 29' N. lat., 55° 24' W. Ion., at a depth of 67 fathoms; station 2520, in 42° 41' N.

lat., 040 55' 30" W. Ion., at a depth of 62 fiithoms; station 2491, in 45° 24' 30" N. lat., 58°

33' 15" W. Ion., at a depth of 59 fathoms; station 2451, in 40° 58' N. lat., 60° 34' W. Ion., at

a depth of 07 fathoms; station 2477, in 44° 29' 30" N. lat., 57° 11' 15" W. Ion., at a depth of

114 fathoms; station 2486, in 44° 26' N. lat., 57° 11' 15" W. lou., at a depth of 190 fathoms;

No. 3347(i. U. S. N. M., from station 20ij3 in 42= 03' N. lat., 05° 48' 40" W. Ion., at a depth of

131 fathoms; and No. 33420, U. S. N. M., from station 2002, iu 42° 17' N, lat., 00° 37' 15" W.
Ion., at a depth of 150 fathoms.

ICELINUS, Jordan.

Icelimis, Jordan, Cat. Pish. N. Auier., 1887, 111, note.—Gilbert, Proc. U. S. Nat Mus., xiii, 1890, 84 (with

ke.y to species of Icdiniis).

Gottids, with body .slender, fusiform, having lateral line with a series of spinous plates,

above which along the back is a double series of spinous plates placed at au angle; the

upper plates witii free edge downward and backward, the lower plates with free edge up-

ward and backward, the skin otherwise perfectly smooth. Top of head uneven; interorbital

area concave. Head without developed scales. Upiier preopercular spine long, with 5

hooked processes.

The type of the genus is Artedins quorlriserkitus, Lockiugton. The type species is

not found in very deep water, but four other s^jecies have recently been described by Gilbert

from the coast of California, taken by the Albatross between 100 aud 150 fathoms.

TRIGLOPS, Reinhardt.

Triglops, Reinhardt, Vid. Selsk. Natur. oeh Math. Afh., v, lii.—KrOyer, Nat. Tid., i, 1844, 2G0.—GtiNTHER,

Cat. Fish. Brit. Mus., 11, 173.—Jordan ami Gilbert, Hull, xvi, U. S. Nat. Mus., 712.

Gottids with body rather elongate, with slender tail. Head moderate, rather com-

pressed, prickly, but without scales. Mouth moderate; villifovm teeth on jaws and vomer,

none on the palatines. Preopeniular si)ines small, simple. Kows of plate-like bones along

lateral line aud at base of dorsal fin; the space between these densely prickly. Lower half
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of body crossed at sliort intervals by transverse undulating folds of skin, the edge of the

fold with minute rough scales, causing it to apjiear sharj)ly and linely serrate, dill mem-
braues united, free from isthmus. Dorsal spines rather high and slender; veutrals appar-

ently I, 3.

TRIGLOPS PINGELII, Reiniiaedt. (Figure 25G.)

Triijlops Pingelii, Reinhardt, Vid. Sclsk. Natur. och M.itli. Afliandl., 1838, 114-118.—Gunther, Cat. Fish.

Brit. Mus., II, 173; Proc. ZoJil. Soc. London. 1877, 475; Challiu.ner Rfi)ort, x.xii, 1887, 63.

—

Collett
Norges Fisk., 36; Norsk, Xordh. Exped. Fisk.. 38, Pi. i, Figs, 9, 10.—Tai.LjEiiORG, Svcrig. och Norg. Fisk.

168.—GooDE & Bean, Bull. Essex Inst., 187it.—Jordan and Gilbeut, Bull. x\i, U. S, Nat, Mus,, 715.

TrigJops pleiirostictm, Cope, Proc. Acad, Nat. Sci. Phila., 1865, 81.

Head very slender, its length 3i in that of body. Eye large, placed high, but lateral;

its diameter one-third the length of head, longer than snout, and 3 times width of infer-

orbital space. Preopercular spines 4, short. Maxillary extending to below middle of orbit.

Nasal spines sharp. Ventral fins rather short; iiectorals extending to front of anal. Tail

very slender, its diameter less than the eye. Anal papilla of male large.

Eadial formula: D. ix, 21; A. 21.

Color olivaceous, somewhat variegated with darker ; fins barred ; a series of dusky spots

along sides; anocellated black spot on juisterior part of spinous dorsal.

An Ai'ctic .sjjecies, found off Greenland, Nova Zembla, Norway, and extending in the

Western Atlantic southward to the latitudes of New England.

Specimens were taken on the American coast by the steamer Alhnfross from the follow-

ing localities: Station 24GG, in 45° 29' N. lat., 5.")0 24' W. Ion., at a depth of «7 fathoms; sta-

tior 2440, in 46° 20' N. lat., 49° 52' W. Ion., at a depth of 40 fathoms; station 2501, in 44° 27'

N. lat., 00° 20' 15" W. Ion., at a depth of 20 fathoms; station- 2440, in 43° 38' N. lat., 49°

49' 30" W. Ion., at a depth of 33 tathoms; station 2492, in 45° 22' N. lat., 58° 43' 45" W. Ion.,

at.a depth of 75 fathoms; station 2449, in 46° 37' N. lat., 49° 50' 30" W. Ion., at a depth of

39 fatlioins; station 2438, in 43° 30' N. lat., 50° 03' 30" W. Ion., at a depth of 37 fathoms;

station 2441, in 45° 27' N. lat., 49° 42' W. Ion., at a depth of 34 fathoms; station 2445, iu

46° 09' 30" N. lat., 49° 48' 30" W. Ion., at a depth of 39 fathoms; station 2444, in 45° 59' N.

lat., 490 45' 30" W. Ion., at a dei)th of .39 fathoms ; station 2.j20, in 42° 41
' N. lat., 04° 55' 30"

W. Ion., at a depth of 02 fiithoms; station 2058, in 41o 57' 30" N. lat., 07° 58' W. Ion., at a

depth of 35 fathoms; station 2451, in 40° 58' N. lat., 50-^34' W. Ion., at a depth of 67

fathoms; station 2450, iu 46° 45' N. lat., 50° 02' 30" W. Ion.; at a depth of 44 fathoms.

COTTUNCULUS, Collett.

Cottiinciihis, Collett, Norges Fiske, 1875, 20 (type, Coffunculua mirroi)s, Collett).—Jordan and Gillbert,

Bull. XVI, U, S, N.at. Mus., 687,—GrNTiiEU, C'liallenger Report, xxii, 1887, 60.

Tadpole shaped, the head extremely large, the body tapering from shoulders to the

slender tail; mouth rather large, terminal, oblique; villiform teeth iu the jaws; a double

patch on vomer; no teeth on the palatines; no spines on the head, the tubercular surface

of the skull covered by skin; skull thm, its bones not firm. Gills 3A, no .slit behind the

last arch; gill-inembranes broadly joined to the isthmus, their union extending to above

the lower edge of the base of the pectorals. Pseudobranchi;c very small; no cirri, scales,

or prickles; the skin thin and movable, smooth, or roughened with small warts. Spinous

dorsal little deveh)ped; the two fins usually continuous; spines very .slender, flexible, em-

bedded in the skin; jiectorals short, procurrent beh)w; veutrals very short, well sei)arated,

their rays i, 3; caudal rounded. {Jordan and Gilbert.)

COTTUNCULUS MICROPS, Collett. (Figures 257 and 261, A, B.)

Cottunculus microps, Collett, Norges Fiske, 1875, 20, pi. i, figs. 1-3; Meildelelser 0111 Norges Fiske, Aarcna,

1875-'78, 1879, 11; Forh. Vid, Selsk,, Christiania, 1880, U; Norsk. Xordh, Exped., 18, pi. i, figs. .-.,6; Nvt.

Mag. f. Naturvid., xviii, 1884.53.—Stk()M, Norsk. Vid. Selsk. Skrift., 1880, 7.-..—Gooni:, Proe. U. S. Nat.

Mus., 1880, 479.—GooDE and Bean, Bull. Mus. Comp. Zool,, x, 1883, 212.—LiLL-rruinRc, Sverig. och

Norg. Fiske, 113.—Jordan and Gilhert, Bull, xvi, U. S. Nat. Mus., 689 (description quoted below from

lull-grown specimens),—GtiNTHER, Challenger Report, x.xil, 1887, 60, pi. ix, fig. A.
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Head very large, its length, breadtli, aud depth nearly equal; the greatest depth at

the nape; four bony tubercles on top of head and some at the sides, all covered by the skin;

lower jaw included; maxillai'y extending to below the middle of the eye, which is equal to

the snout, and al)()ut 4i in head; suborbital stay aiul the roughish edge of the i)reopercle

both covered by smooth skin; chin and preoi'bital with jxires. Skin everywhere thin,

somewhat movable, its surface roughened by small, blunt warts. Dorsal fin continous, the

feeble spines lower than the soft rays; pectorals barely reaching anal; caudal long. Head

2g; depth 3i. [Jordan and Gilbert.)

Eadial formula: U. vi, 19; A. 10.

Color, pale, with three broad, dusky cross bands on body and tins, one on head, one

through spinous dorsal and pectoral, one through second dorsal and anal, besides a small

band at base of caudal.

This species was first described from a specimen measuring 15 millimeters, dredged by

Prof. G. O. Sars at Hasvig, near Hammerfest, in 200 fathoms, August, 1874; another, 50

millimeters long, near Trondhjemsfjord, in 1878, by Mr. Striim, at a depth of 180 fathoms;

again, at a depth of 191 fathoms, 18 miles northwest from Hammerfest (72° 27' N., 20'^ 51'

W.), iu temperature 3° .5 C, and at a depth of 159 fathoms; 15 miles westward of north-

western Spitzbergen (79° 59' N., 5° 40' W.), with temperature of 1° C.

The Blake secured a specimen of this species from station cccix, in 40° 11' 40" N. lat.,

68° 22' W. Ion., at a depth of 304 tathoms; and two examples fi'om station cccx, in 39° 59'

16" N. lat., 70° 18' 30" W. Ion., at a depth of 200 fathoms.

Specimens were taken by the Fuh Hawic as follows : No. 20087, U. S. N. M., from sta-

tion 880, in 38° 48' 30" N. lat., 70° 54' W, Ion., at a depth of 252* fathoms; No. 31760, U. S.

N. M., from station 1142, in 39o 32' N. lat., 72° 00' W. Ion., at a depth of 322 fathoms; No.

28728, U. S. K M., from station 925, iu 39° 55' N. lat., 70° 47' W. Ion., at a depth of 229

fathoms; No. 28798, U. S. N. M., from station 947, in 30° 53' 30" N. lat., 71° 13' 30" W. Ion.,

at a depth of 319 fathoms; No. 28771, U. S. N. M., from station 938, in .39o 51' N. lat., 69°

49' 15" W. Ion., at a depth of 317 fathoms; No. 28814, U. S. N. M., from station 946, in 39°

55' 30" N. lat., 71° 14' W. Ion., at a depth of 247 fathoms; No. 29077, U. S. N. M., from

station 1049, in 38° 28' N. lat., 73° 22' W. Ion., at a depth of 435 fathoms; No. 28936, U. S-

N. M., from station 1031, in 39° 57' N. lat., 09° 19' W. Ion., at a depth of 255 fothoms; No.

28922, U. S. N. M., from station 998, in 39° 43' N. lat., 71° 32' W. Ion., at a depth of 302

fathoms; No.2017(i, U. S. N. M., from station 895, in 39° .56' 30" N.lat., 70° 59' 45" W. Ion.,

at a depth of 2.58 fatlioms; No. 26167, U. S. N. ]\I.,-from station 892, in 39° 46' N. lat., 71°

05' W. Ion., at a depth of 487 fathoms; and also from station 894. in 39° 53' N. lat., 70° 58'

30" W. Ion., at a depth of 365 fathoms.

Additional specimens were obtained by the Albatross as follows: No. 33310, U. S.N.

M., from station 2028, iu 39° 57' 50" N. lat., 70° 32' W. Ion., at a depth of 209 fathoms; No.

33465, U. S. N. M., from station 2063, in 42° 23' N. hit., 66° 23' W. Ion., at a depth of 141

fathoms; No. 33514, U. S. N. M., from station 2092, in 39° 58' 35" N. lat., 71° 00' 30" W. Ion.,

at a depth of 197 tathoms; No. 33479, U. S. N. M., from station, in 42° 15' 25" N. lat., 65° 48'

40" W. Ion., at a depth of 122 fathoms; and No. 35461, U. S. N. M., from station 2187, iu39o

49' 30" N. lat., 71° 10' W. Ion., at a depth of 420 fathoms,

COTTUNCULUS THOMSONII, Guntheb. (Figures 258, 262 A, B.)

Cottus Thomsonii, Gunther, Proc. Royal Soc, Ediuburgli, xi, 1882, 679.

Cottuiiculus Thomsonii, Guntiikr, Challengor Report, xxil, 1887, 61, pi. ix, fig. B.

Cottunculus torvm, Goode, Proc. U. S. Nat. Mus., iii, 1880,479; Bull. Mus. Comp. Zool., x, 1883, 212,213.—

Jordan and Gilbeht, Bull, xvi, U. S. N. M., 688.

Head and body smooth, scaleless, covered with a tough, lax skin. The length of the

head is nearly one-third of the extreme length of the 1)ody, including the caudal; its

greatest height, one fourth of the body without the caudal. The greatest width of the

head is twice the length of the maxilla. The distance of the vent from the insertion of

the anal equals the length of the maxilla. The eye is close to the dorsal profile. The
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length of the orbit is about equal to that of the suout, and is eoutaiiied about li times in

the greatest length of the head. The intermaxillary is long and slender, its length cou-
tainod slightly more than 3 times in the distance from the tip of the snout to the insertion
of the first dorsal (oJj times in the length of the head). The maxilla is very slender, except
iu its posterior third, where it is considerably expanded. The mandible is very stout, pos-
teriorly widened, its length contained nearly S^ tunes in that of the head. Teeth in broad
villiform bauds on the internuixUlary and the mandible. Two short, separate, similar
bands on the vomer. None on the i)ahitiiies.

Head armed with blunt spines, as in C. microp.s.

The distance of the dorsal from tlu^ tip of the suout is nearly c(puil to one-third of the
total length, caudal included. It consists of 6 spines and 1 7 rays.

The aual fin is located midway between the tip of the snout and the end of the caudal
fin; it consists of 13 rays.

The length of the upper pectoral rays i^s equal to that of the postorbital portion of

the head. The pectoral rays diminish rapidly in size, the lowest being exceedingly short.

The number of rays is 22. The distance of tlie ventral from the tip of the snout is one-

third of the total length without the caudal. The leugtli of the free portion of the ventral

equals that of the eye. The fin consists of 1 spine and 3 rays.

The caudal consists of 10 developed rays.

Color light brown, the fins somewhat darker.

Specimens were obtained by the Blal-e from station cccvi, in 41° 32' 50" N. lat., 65"^ .55'

W. Ion., at a depth of 524 fathoms; station cccxliii, in 39° 45' 50" N. lat., 70° 55' W. Ion.,

at a depth of 732 fathoms; and station cccxsvi, in 33° 42' 15" N. lat., 70© oo' .50" w. Ion.,

at a depth of 404 fathoms.

Also by the A Ibatross from the following localities : No. 35405, IT. S. N. M., from station

2181, in 390 29' N. lat., 71° 40' W. Ion., at a depth of 693 fathoms; No. 35547, U. S. N. M.,

from station 2202, in 39° 38' N. lat., 71° 39' 45" W. Ion., at a depth of 515 fathoms; No. 35404,

U. S. N. M., from station 2180, in 39° 20' 50" N. lat., 71° 49' 30" W. Ion., at a depth of 523

fathoms; No. 35005, U. S. N. M., from station 2213, in -390 58' 30" N. lat., 70° 30' W. Ion., at

a depth of 384 fathoms; No. 35483, IT. S. N. M., from station 2180, in 39° 52' 15" N. lat., 70°

55' 30" W. Ion., at a depth of 353 fathoms; No. .!5489, IT. S. N. M.,froni station 2189, in 39°

49' 30" N. lat., 70^ 20' W. Ion., at a depth of 000 fathoms; No. 35423, IT. S. N. M., from sta-

tion 2180, in 390 29' 50" N. lat., 71° 49' 30" W. Ion., at a depth of 523 fathoms; No. 33390, IT.

S. N. M., from station 2072, in 41° 53' N. lat., 05° 35' W. Ion., at a depth of 858 fathoms; No.

32676, U. S. N. M., from station 2004, in 37° 19' 45" N. lat., 74° 20' 00" W. Ion., at a depth

of 105 fathoms; and li-om station 2552, in 39° 47' 07" N. lat., 70^ 35' W. Ion., at a depth of

721 fathoms; station 2553, in 39° 48' N. lat., 70o 30' W. Ion., at a depth of 551 fathoms; sta-

tion 2115, in 350 49' 30" N. lat., 74" 34' 45" W. Ion., at a depth of 843 fathoms; station 2529,

in 410 03' 30" N. lat., 06° 14' W. Ion., at a depth of 002 fathoms; and station 2528, in 41° 47'

N. lat., 650 37' 30" W. Ion., at a. depth of (J77 fathoms.

Additional specimens were secured by the Fkh nawJc as follows : No. 28951, U. S. N. M.,

from station 1029, in 39° 57' 00" N. lat., ()9° 10' W. lou„ at a depth of 458 fathoms; No.

30270, U. S. N. M., from station 998, in 39° 43' N. lat., 71° 32' W. Ion., at a depth of 302

fathoms; No. 20140, U. S. N. M., off Newport, R. I.; No. 29075, U. S. N. M., from station 1049,

in 38° 28' N. lat., 7.3o 22' VV. Ion., at a depth of 435 fathoms; No. 28850, U. S. N. 'SL, fi-om

station 952, in 39° 55' N. lat., 70° 28' W. Ion., at a depth of 225 fathoms; No. 28888, U. S. N.

M., from station 994, in 39° 40' N. lat., 71° 30' W. Ion., at a depth of 308 fathoms; No. 28916,

IT. S. N. M., from station 99t; and an individual from station 892, in 39= 46
' N. lat., 71° 05'

W. Ion., at a depth of 487 fathoms.

MALACOCOTTUS, Bean.

Malacocotlm, Bean, Proo. U. S. Nat. Mus., xili, 1890, 42.

Shape similar to that of Gottiinculm. Head large ; body tapering rapidly to the slender

tail; mouth terminal; .jaws subequah Minute villiforo. teeth in broad bands on maxilla
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and inaudible; vomer and palate tootliless. Preopercnluni armed with short, stout, simple

spines. Bones of the skull thin. Gills 3J; no slit behind the last. Gill openings wide;

the membranes broadly attached to the isthmus. Gill-rakers tubercular, in moderate

number. Spinous dorsal low, separated by a deep notch from the soft dorsal. Pectorals

procurreut in front. Ventrals small; caudal rounded. Vent distant from the anal origin.

Head and body naked. Lateral line consisting of a series of large pores.

This genus is represented by seven examples of the type species, M. ;:oiiiiri(.<i, Bean,

taken by the Albatross on August l>, 18S8, from station 2S5o, oft' Trinity Islands, iu 50o

N. lat., 154° W. Ion., at a depth of l.-)l) fathoms.

Family CYCLOPTERIDv^.
Cyclopteridce, Bonaparte, Cat. Metodico, 1846, 64.

—

Gill, Ait. Families of Fishes, 1872, xxx; Century Dic-

tionary, 1424.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mas., 744.

—

Gill, Proc. U. S. Nat. Mus., xiii,

366, 1891.

Cyelopterina, GCntiier, Cat. Fish. Brit. Mus., in, 154.

Cyclo2)teroidc(t, with a feebly ossified skel&ton and ventricose body, covered with thick

skin, which may be either smooth, tubercular, or spinous. Head short, thick; suborbital

stay present, thin and flattish. Mouth small, 'terminal; jaws lateral, with slender teeth in

bands; vomer and palatines toothless. Gill openings narrow, membranes bi'oadly joined

to isthmus and shoulder girdle. Branchiostegals 6. Dorsal fin long, its anterior portion

of flexible spines, sometimes hidden in adult by a fleshy hump, sometimes wanting. Soft

dorsal small, opposite and similar to anal. Caudal rounded. Ventral rudimentary, form-

ing the bony center of a thoracic sucking disk. Pectorals short, low, with bases broad and

procurreut. Pyloric cseca numerous. Vertebrae li'+lC.

KEY TO THE GENERA OF CYCLOPTERID^.

(From Jordan and Gilbert, rearranged.)

I. Spinous dorsal present, sometimes disappearing with age; skin tuberculate.

A. Dorsal sj^iues iu adult hidden in a fleshy hump. Ventral disk small Cycloptrrus

B. Dorsal opines not hidden in adult; gill opening a small slit; ventral disk large Eumkrotukmis
II. Spinous dorsal wanting ; skin smooth or nearly so [Cycloptericiitii ys]

Genus EUMICROTREMUS, Gill.

Eumicroiremus, Gill, Proc. Acad. Nat. Sci., Phila., 1864, 190.—Collett, Norsk. Nordh. Exp., 67.—Goode
and Bean, Bull. Essex Inst, xi, 12.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 957.

Cyclopterids with a spinous dorsal, which is sometimes in adults hidden in the skin,

though never disappearing with age. Skin thick, armed with series of bony tubercles.

Gill opening a small slit on level of eye. Ventral disk large.

EUMICROTREMUS SPINOSUS, (Muller), Gill. (Figure 250.)

Cyclopterus spinosua, MiJller, Prodromus Zoologize DaniciB, 1777, ix.

—

Gaimard, Voy. Skand., Poiss.,

pi. IV, fig. 2—GOnther, Cat. Fish. Brit. Mus., iii, 1861, 157; Proc. Zofil. Soc, London, 1877, 293,

fig. (young); ibid., 475; Challenger Report, xxil, 1887, 66.—Malmgren, Ofvers. K. Vet. Ak. Forh.,

1864, 489, sp. 6.—Frisch, Peterm. Geogr. Mitth. 1865, Erg. Heft. Nr. 16, 35.—Heuglin, Fauna and Flora

in Geologic Spitzbergen iu Novaja Semlj.a, 1874, 211.—Jordan and Gilbert, Bull, xvi, U. S. N. M., 746.

Lumptia spino8u.8, Storer, Syn. Fish. N. A., 1846, 230.

Eumicroiremus npinosus, Gill, Proc. Acad. Nat. Sci., Phila., 1864, 190.

—

Collett, Norskc Nordh. Exped.,

Fisk., 67, 111. II, fig. 13.—Goode and Bean, Bull. Essex lust., XI, 12.—Jordan and Gilbert, Bull, xvi,

U. S. N. M., 957.—Jordan, Cat. Fish. N. A., 116.

Body orbicular, cuboid anteriorly, its height nearly oue-half of its length, which is 3

times the length of the head; base of spinous dorsal and body behind vent abruptly com-

pressed; teeth in narrow bands; gill openings on a level with eye, slightly narrower than

orbit. S]>iuous dorsal not hidden, covered with rough tubercles, similar to those on body,

but smaller; width of ventral di.sk slightly less tlian its length, and somewhat less than
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lengtli of head. Body covered with irregular, roundish, couical phites, varying much in size,

some of the larger with a central point, turned backward; all the plates with small tuber-

cles and slender flexible prickles; small plates along bases of all the tins; a series of (> large;

plates extending backward from above eye to opposite the interval between dorsals; a

series of 5 on each side of middle of iuterocular space from snout to na])e, these increasing

much in size posteriorly; a series of 3 along opercular margin; along base of spinous dor-

sal a series of 4, not connected with that of interiu'bital space; a single large plate on each

side of the interval between dorsals; two longitudinal series of 4 large plates each, begin-

ning above base of pectorals and behind gill slits, terminating under the space between dor-

sals; the largest plate on body is immediately behind axil of pectoral; a smaller one below

it, and two others between it and origin of anal; two series of smaller plates below eye;

many small plates interi)osed between the series of large ones; very small plates on under

side of head and mieblle of tail; no plates between ventral disk and vent; none in axil of

pectorals.

Eadial formula: D. vii, 11; A. 10; C. 10.

Color, olivaceous, the skin between the plates thickly punctate. (Jordan and Oilbert,

from an Alaska specimen.)

One specimen was dredged by the U. S. Fish Commission 6 miles oil' Half Way Rock,

Salem, Mass., August 10, 1877, in 35 fathoms. Two specimens were dredged in 1861 by

Prof. VerriU, off Auticosti in 10 fathoms, and another was taken by the U. S. Fish Com-

mission at Eastport, Me., in 1872.

It was also obtained by the Albatross from station 245G, in 47° 29' N. hit., 52° 18' W. Ion.,

at a depth of 86 fiithoms; from station 24.50, in 46-^ 45' N. hit., 50c 02' 30" W. Ion., at a

depth of 44 fathoms; and from station 2445, in 46° 09' 30" N. lat., 49° 48' 30" W. Ion., at a

depth of 39 fathoms.

Collett's specimens were fiom the northeastern Atlantic and from a depth of 129

fathoms.

Family LIPARIDID.^.

Family Discoboli, group Liparidina, (JOnthicr, Cat. fish. Brit. Mus., iii, 1861, 154.

Liparididw, Gill, Arr. Families of Fishes. I87L>, 5 (No. 48) ; Century Dictionary, 3171.—Jordan and Gilbert,

Bull., XVI, U. S. Nat. Mus., 738 (full description).—Gill, Proc. U. S. Nat. Mus., xm, 370, 1891.—Garmax,

Discoboli, 1892, 43.

Body anteriorly broad, rounded, somewhat depressed, compressed behind, covered with

smooth skin, which is usually very lax. Head obtuse, broad, the snout wide and blunt;

suborbital bone styliform behind, Joined to the opercle, as in the Cottoids. Jlouth terminal.

Jaws with vilUform bands of small teeth, tricuspid to simple; no teeth on vomer or pala-

tines. PremaxUlaries protractile, little movable. Opercular bones unarmed; interopercle

slender, ray-like, overlying the brauchiostegals. Gill-openings small, above base; of pec-

toral, with'membranes joined to the broad isthmus, and to the humeral arch below. Gills

3J, no slit behind the last. Pseudobrauchiie rudimentary or wanting. Pyloric c;¥Ci: nu-

merous. No air-bladder. Dorsal fiu long, with feeble and flexible st)incs, similar to the

soft rays. Anal long, similar to the soft dorsal. Ventrals, when present, completely united,

and forming the bony center of an oval sucking-disk, but sometinu^s entirely wanting.

Pectorals very broad, the base extending forward under throat; the outline usually emar-

19868—No. 2 18
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Sinate, some of tlio lower niys being prod need; tail diphycercal. Candiit elongate, distinct

or confluent with dorsal and anal. Stomach siphonal, and intestine elongate.

KEY TO THE GENERA OF LIPARIDID^.

1. Veutral disk proscnt LiPAitiDiNJi

A. Caudal more or less distinct. Teeth tricuspid. PseudobrauchisB.

1. Vortobriu loss tlaau 10. A stroug curved froatal ridgo, couvex in front, crossing inter-

orbital space LiPARls

2. VertebriB more than 45. Frontal regions broader, and without prominent transverse

ridge [C.\UELipauis]

B. Caudal indistinct, tenuous. Teeth simple (in adults).

1. Skull liigher than iu Liparin; frontal ridge moderate Cakepuoctu.s
2. Ventral disk absent Aaiitrin.e

A. PseudobranchiiB present.

1. Pectoral simple, with (six) lowest rays prolonged Amitra
B. PseudobranchiiB absent.

1. Pectoral in two distinct lobes P.vkaliparis

2. Pectoral fringed posteriorly, and with (eight) lowest rays free, but not forming distinct

lobe.. HiLGENDURFIA

LIPARIS, Artedi.

Lipari/i, Artedi, Synonimia Piscium, 1788, j). 117.—Scopoli, Introductio, 1777.—Cuvier, RIVgne Animal, ed.

I, 1817, p. 227.—GiJNTilER, Cat. Fish. Brit. Mns., iii, p. 1.58.—.Jouda^j and Giluert, Bull. XVI, U. S. Nat.

Mus., p. 738.—Garman, Discoboli, 1892, 45.

Neoliparis, Steindachner, Ichth. Boitrage, iii, 1875, 54 (type, L. miicosus).

Body tadpole-shaped, snbcylindrical anteriorly, compressed and tapering posteriorly,

enveloped in smooth skin, usually somewhat loo.se. Head short, broad; snout short, blunt;

mouth horizontal, with lower jaw included. Teeth numerous, in cardit'orm bands; usually

tricuspid on intermaxillaries and mandible, simple on pharyngeals. Dorsal and anal fins

with rays feeble, flexible, those anterior scarcely differentiated ; more or less couflueut with

caudal. Pectorals broad, emarginate, procurrent under throat, some of the lower rays

produced. Ventrals transformable into a well-developed disk on the breast, its front below

or behind the middle of the head, about midway between sucking-disk and anal fin. Pseu-

dobranchite present.

LIPARIS LINEATUS, (Lepechin),Kroyer.

Cyclopterm Uparis, Linn.eds, Syst. Nat., ed. .\ii, 1766, i, 414.

LiparisUparh, CuviEP, Regno Auimal, ed. I, 1817, ii, 227.—Gli.vtiier, Chall. Rep., .xxii, 1887, 67.—Garman,
Discoboli, 57.

Cyclopterits lineatm, Lepeciiin, Nov. Com. Petropol., xviii, 1773, 522, pi. v, figs. 2, 3.

Liparis linealus, Kuoyer, Nat. Tidsskr., ii, 1847, 284.

—

Jokdax and Giluert, Bull, xvi, U. S. Nat. Mus.,

742.

—

Collett, Norges Fiske, 1875, 65.

Liparis vulgaris, Fleming, Phil. Zool., 1822, 387; British Animals, 1828, 190.

—

Gunther, Cat. Fish. Brit.

Mus., Ill, 1.59.—KrOyer, Nat. Foren. Vid. Mod., 1860-61, 243.—Collett, Norges Fiske, 1875, 65.—
Goode and Bean, Bull. Esses Inst., xi, 1879, 11.

Liparis barhatus, Ekstrom, Vet. Akad. Handl., 1832, 168, pi. v.

Liparis stellatas, Malm, For. Sk. Nat., 1865, 412.

Liparis Ekstriimi, M.vlm, loc. cit.

Body thick, covered with thin loose skin, its height two-sevenths of its length; head
obtuse, with swollen nape, its length one-fourth that of the body ; snout broad, not depressed

;

lips thickish; posterior nostril tubular. Diameter of orbit oue-seventh length of head.

Gill-openings vertical slits surpassing root of pectoral; no pseudobranchiie. Tail truncate

at base of caudal. Dorsal and anal confluent with caudal. Veutral disk rather longer than

broad, half length of head, its margin with about 13 papillae.

Eadial formula: D. 33; A. 28. *

Color, yellowish, striped with dark brown or purplish; the color very variable.

Giinther records the capture of a specimen, probably of this species, from the cruise of
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the Porcupine^ in 180 tatlioms, north of Shethuul. The form to which he. refers is doiihtloss

that kuowu to Americau students as L. Uneata.

This species was often taken by the Fish Commission vessels off the south coast of New
England, in 30 to (30 fathoms, parasitic in the shell of a larjLfe scallop, Pccten teHuicostufHs,

in company often with a crab of the genus rinnothcrcs, closely related to the " oyster-crab."

CAREPROCTUS, Kroyer.

Careproctua, KrOyer, Naturh. Tidsskr., i, 257, 1862 (type, Liparis Be'mhardti, Kroyer).—Garman, Discoboli,

1892, 72.

Liparidoids with body elongate, covered with thin lax skin, translucent. Mouth oblique,

with projecting lower jaw. Teeth simple, hooked (tricuspid in young). Ventral disk small,

under head, the vent a little behind ventral disk, but far in front of anal tin.

Garman shows that the head of Careproetas is higher posteriorly than in Liparis; the

body deeper in front of the dorsal tiu; the caudal region longer, slenderer, more tapering;

the dorsal and anal having more rays, and more completely joined with caudal; the ventral

disk reduced in size ; and the suborbital process less developed.

CAREPROCTUS GELATINOSUS, (Pallas), Kuoyer.

Oyclopterus gclafinosns, Pallas, Spioiles;ia Zoiilogica, vir, 1769, 19, pi. in, tig. 1.

Liparis getatiiio8ii.i, CuviBR, Riigne Animal, cd. 1, 1817, ii, 227.

—

Gunther, Cat. Fish. Brit. Mas., in, 163;

Challenger Report, xxii, 1887, 57.—Reinhardt, Oversigt, etc., 1811, Ixxvii.

Careproctus gelatinosiis, Kroyer, loc. cit.—Jordan and Gilbert, Bull, xvi, U. S.Nat. Mus., 740.

—

Gar.man,
Discoboli, 76.

Liparis Beinhardti, Kroyer, Naturh. Tiilsskr., i, 252.

Careproctus lieinhardti, Kroyer, Naturh. Tidsskr., i, 1862, 252.

—

Collett, Norsk. Nordh. Exp., Fiake, 57, pl.

II, figs. 15, 16.

Ventral disk very small, supported by a bilamellate cartilage descending from the

throat; vertical fins continuous. Body oblong, compressed, semitranspareut, soft, and gelat-

inous; head thick, flat above; cleft of moutli nearly vertical, as in Uratioscopiis; a series

of jjores along upper lip; jaws, palate, and pharynx rough with teeth; skeleton very weak.

Radial formula: D. 50; A. about 45; 0.6; T. 30. Caeca 48. Vertebrae 64.

Eose-colored with vertical fins violet; gill cavity black. (Giinther.)

An Arctic circumpolar species, first described from the Xorth Pacific (Bering Strait),

afterwards found on the Greenland coast, and recently discovered by the North Atlantic

Expedition about Jan Mayen and Bear Island, and off Arendal, at depths varying between

263 and 658 fathoms ; also found in the Kara Sea.

Careproctus spectrum^ Beau, from Alaska (Proc. U. S. Nat. Mus., siii, 40), is an allied

form.

CAREPROCTUS RANULA, Goode and Bean. (Figures 251 and 251 A, B.)

Liparis raiud/i, GoODE and Bean, Proc. U. S. Nat. Mus., ii, 1879, 46.

—

Jordan and Gilbert, Bull, xvi, U. S.

Nat. Mus., 742.

A species with body thick, subcylindrical anteriorly, rapidly tapering to the tail, cov-

ered with a thick lax integument; its greatest height (.25) equals the length of the head

and is one-fourth of the total length of the body without caudal.

Head somewhat tumescent at the nape; its height (over the ventral disk and eyes) con-

tained something over six times in the lengtli of the body; its greatest width (.18) very

slightly greater and equaUug twice the widthof the ventral disk. Snout broad, with promi-

nent vertical profile; its length about one-fourth thatof the head. Cleft. of the; mouth hori-

zontal, not extending to perpendicular from the anterior margin of the orbit. Lips covered

with thick lax skin, the upper jaw extending beyond the lower.

Length of the upper jaw about one-third of length of head: that of mandible sligiitly

greater than length of ventral disk. Each jaw armed with a band of villiform teeth ; tongue

thick, obtuse. Eye is lateral, not interfering with the upper profile of the head ; its diame-
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ter (.07) more thiiii one. fourth of the lengtli of tlie head, and contained about fourteen times

in the lengtli of the body. Width of interorbital area is contained 2.^ times in length of

head. Nostril close to eye. Gill opeuiug a vertical slit, extending upon upper part of root

of the pectoral.

Dorsal is inserted at a distance from snout eijual to one-third of length of body. It

contains about 48 rays (though to count them is almost impossible). Anal originates at a

distance from snout e(iiml to two-fifths of length of body, and in perpendicular from eighth

dorsal ray; it contains at least 48 rays. Pectoral moderately broad, with lo long rays and

12 or 13 shorter ones ; the long rays are twice as long as the ventral disk and extend nearly

or quite to perpendicular from vent.

Ventral disk slightly longer (.10) than its distance from snout (.09), which precisely

equals its width; it has 14 papilhe.

Color is uniform whitish, almost colorless, and translucent in life.

This species was taken in the large trawl net by the collecting party on the United

States steamer Speedwell, September 24, 1877, off the mouth of Halifax Harbor (station

117, Similes southeast from Chebucto Head). The depth at which it was found was 52

fathom?, the temperature at the bottom 35° F. The bottom was of fine sand and mud, and

in the same haul of the net were taken the following species: (Hi/ptoce^ihalus eynoglonstts,

Mippodlossokles 2)lafessoidPS, t'lebnsfcs marinus (young), P/(i/c(s ehuss, Aspidophoroides monop-

teryfjins, Trujlopa riiKjclii, Centrulermivhthi/s iduunatits, and Ra^ia radiata.

Specimens of this species were also taken by the Albatross from station 2455, in 47° 21'

N. lat.; 51° 38' 30" W. Ion., at a depth of 81 fathoms.

The species resembles, in the shape of its head, the Liparis Fabricii of Kroyer, but is

easily distinguished by its less elongate body and the greater number of rays in the dorsal

and anal fins. When first taken it was colorless, almost translucent, and was covered with

a thick tough integument. The preceding description is less complete than would seem de-

sirable, owing to the fact that the type specimen (No. 22310, U. S. Nat. Mus. Cat.) was too

soft and tender to admit of the requisite manipulation. The specimen, \vhich is 56 milli-

meters in total length (caudal included), is a matme female, having in the abdominal cavity

many large eggs.

TABLE OF MEASUREMENTS.

Current number of specimen .

Locality
22310.

Station 117, off Halifax.

Millimeters.
lOOtlia of
lengths.

Length to origin of middle caudal rays.
Body

:

Greatest height
Height at ventral disk

Head:
Greatest length
Greatest witfth
Width of interorbital area
Lengtii of snout
Length of upper jaw
Length of mandil)le
Diameter of orbit

Dorsal

;

Distance from snout
Anal

:

Distance from snout
Cauda!

:

Length of middle rays
Pectoral:

Distance from snout
Length

Ventral

:

Distance of disk from .snout
Length of disk
Width of disk

Dorsal

52

Anal
Pectoral
Ventral (number of papUhe in disk)

.

48
(48)

15-H2or 13

14

25
17

25
18
10
6
8
11
7

40

(8)

23
20

9
10
9



DISCUSSION OF SPECIES AND THEIR DISTKIBUTION. 277

CAEEPROCTUS MAJOR, (FABi!icir.s),GAKMAN.

Cyclopteriis liparis, rar. major, Fabeicius, Fauna Grreulamlica, 17S0, 130.

—

Wai.baim, Art. Gen. Pise, 1792,

489._Var. h, Ameisulah; Hd.nnat., Tabl. Eucycl., 1788, 28.

Liparis major, Gill, Proc. Acad. Nat. Sci. Phila., 1804, 193.

—

Jdiidan and Gii.iiEiiT, Bull. .\ vi, II. S. Nat. Mus.,

1882, 741.

Jctinochir major, GiLL, Cat. Fish. E. C. N. A., 1873, 21.

Liparis {Actinochir) mujor, Jordan, Rep. U. S. Fish Comm., 1885 (1887), 903.

Liparis tunicatn, Kroyek, Nat. Tidsskr. (3), i, pt. 2, 1862. 236. Gill, Proe. Acad. Nat. Sci. Phila., 1864, 190.—

COLLETT, Norsk. Nnrd-Havs. E.xp., Fiskc, 1880, 59.

—

Johdan aud Gilbekt, Hull. .\ vi, U. S. Nat. Mus., 1882,

742.

Actinochir tunicata, Gill, Proc. Acad. Nat. Sci. Phila., 1864, 190.

Liparis Fabridi, Lutken, Kara-Havets Fisk., 1887, 146, pi. -\v, ti};s. 4-6.— (iii.L, Pnic. V. S. Nat, Mus., xiii,

1891, pi. XXIX (from Liitken).

Careproctiis major, Garman, Discoboli, 1892.

Diameter of eye contained nearly 3 times in snont or interorbital space. Posterior

nostril nottnbnlar. Pseudobrancliiiv reduced to L' lamella'. Vertical lins coiitinnons; anal

beginning below tenth dor,-<al ray. Ventral disk longer tban broad, bait length of bead.

Skin tbin, loose.

Eadial formula: D. 42; A. :U; G. 12; P. 34.

Color, yellowish, mottled with brownish.

Liitken states that be received a great number of specimens of this Arctic species from

the Kara Sea, where they were obtained at depths varying from 4G to H)(> fathoms.

This form is ])rovisionally placed in Carcjmniu.s, but we are quite prepared to believe

that Gill's ^c</«oc/(/r is a valid genus. The fish has a close external resemblance to the

species of Liparis.

CAEEPROCTUS MICROPUS,(Gunthee), Garman.

Liparis micropus, Gunther, Challenger Report, xxii, 1887, 66, pi. xii, iig. B.

Careproctus microjms, Garman, Discoboli, 1892, 72.

Head large and thick, abont one-fourth of the total length, the candal included. The

interorbital space equals in length the postorbital portion of the head. Eye entirely in the

anterior half of the bead and one-fifth of its length. X<.strils not tubular. (Jleft of the

mouth not extending to the front margin of the eye. Teeth simple, nnicu.spid.

Vertical fins continnous, caudal very narrow and pointed. The origin of the anal is

opposite to the eighth dorsal ray. Form of the pectoral typical, the foremost rays being

opposite to the anterior margin of the ventral disc. Ventral disc circular, small, one-fourth

of the length of the head, situated immediately behind the level of the eye. Vent very

close to ventral disc. Color light grayish or purplish. (Gihither.)

Two .specimens, 2 and ;5A inches long, were obtained by the Knight Errant at station 9,

from a depth of 008 fathoms; and also a single individual, 3i inches long, at station 8, in

540 fathoms.

AMITRA, Goode.

Amitra, Goode, Proc. U. S. N. M., m, sig. 30, 478, Feb. 16, 1881.—Jordan and Gilbert, Bull, xvi, U. S.

N. M., 739.

MonomHra, Goode, Proc. U. S. N. M., vi, 478-9. (July, 1883.)

Liparids with small bend and an elongate, attenuate body, covered with thick, lax,

slimy skin. Ventral disk absent. Opercular stay present. P.scudobranchia' i)resent.

Gills 3i, without slit behind last. Gill-openiugs closed below, restricted to small slits

under the very small operculum. Operculum very small, strap shaped. Lowerjaw included

within the upper. Teeth weak, paved. First five rays of the dorsal non articulate, the

others grading gradually into the flexible rays. Pectoral simple, with lowest rays prolonged.
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AMITEA LIPARINA, Goode. (Figure 252.)

Amitra Uparina, GooDE, Proc. U. S. N. M., in, 478, Feb. 16, 1881.—Jordan and Gilbert, Bull, xvi, U. S.

N. M., T-'y'J.

Monomitra Upurina, Goode, Proc. U. S. N. M., vi, 1889. 109.—Bean, Rep. U. S. F. C, 1882 (1884) 341.—

Jordan, Kep. U. S. F. C, 1885 (1887), 903.

ParaUparia liparinus, GOnther, Challenger Report, xxii, 1887, 62.

—

Garman, Discoboli, 82.

Body elongate, compressed posteriori}', very tliiu at the tail, covered with a gelatinous,

lax, transparent skin, which is separated from the body and the fins by a filmy, mucous

intertissue. Greatest height of body (.18) contained 54 times in its length, without caudal.

Head thick, convex between eyes, its greatest width (.11) nearly three-fourths its length

(.15), which is contained 65 times in the length oi the body. Snout convex, protruding.

Mouth under the snout and far back fi-om its tip. Eyes lateral, in diameter (.03) about half,

the width of the interorbital area (.05). Nostril in front of eye. Pores along the upper lip

When the head is viewed from directly iu front the opening of the mouth seems to be convex

upward.

The dorsal fin begins over the end of the pectoral, and the rays and outline of this, as

well as of the arial, are hardly visible through the thick, lax skiu. The rays are thick, but

very flexible. The anal begins under the eighth to tenth dorsal ray. The dorsal and anal

rays lie closely connected with those of the caudal, which are somewhat longer, and extend

in a pencil-like point.

The pectoral is broad, its lower base almost under the posterior margin of the orbit.

It is composed of twenty-three rays, the six lowest of which are prolonged beyond the lower

rays, contiguous.

Kadial formula: D. 67; A. 54; C. 6; P. 23.

Color, yellowish white, dusky toward the tail and blackish upou the anterior part of

the head; abdominal cavity showing black through the skin.

MEASUREMENTS.

Current number of specimen .

Locality
26184.

Station 891.

MiUi-
meters.

lOOths
of

length.

Extreme length
Length to base of middle caudal rays.
Body

:

Greatest height
Greatest width

Head:
Greatest length
Greatest width
AVidtli of iutLTorbital area
Length of snout
Diameter ot orbit

Dorsal

:

Distance from snont
Greatest height

Anal

:

Distance from snout
Height at longest r.ay

Caudal:
Length of middle rays

Pectoral

:

Distance from snout (below)
Length

Dorsal
Anal
Caud.al
I'ectoral

1G4
150 100

18
9

16
11

5
4
3

30

37
5

H
10
67
54
G

23

The type specimen (Cat. No. 2G1S1, U. S. N. M.) was taken by the Fish Haicl- from sta-

tion 801, in 30O 46' N. lat., 71° 10' W. Ion., at a depth of 480 (f) fathoms. Additional ex-

amples were secured by the same vessel as follows : Cat No. 28899, U. S. N. M., from station

997, iu 390 42' N. lat., 71= 32' W. Ion., at a depth of 335 fathoms; Cat. No. 28855, U. S. N. M.,

from station 952, iu 39° 55' N. lat., 70° 28' W. lou., at a depth of 396 lathoms; Cat. No.
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2S7S6, U. S. N. M.,from station 937, in 39^ 49' 25" N.lat., G9^ 49' W. Ion., at a dcptli of (310

fathoms; Cat. No. 3175S, U. S. X. M., from station 1140, in 39^ 34' N. lat., 71° 50' W. Ion.,

at a depth of 374 fatlioms; Cat. No. 289(t(), U. S. N. M., from station 994, in 39° 40' X. lat.,

71° 30' W. Ion., at a depth of 368 tiithoms; and (';it. No. 31594 ( ?), U. S. N. M., from station

1093, in 390 5q, -^^ jj^^^^
(jgo 45/ w. Ion., at a deptli of 349 fathoms. Two other specimens of

this or a related species (Cat. No. 2G179, U. S. N. M.) were obtained by the Fish Hawk from
station 894, in 39° 53' N. lat., 700 ag/ 30// yy. Ion., at a depth of 365 fathoms, bnt they ar(>

\\t poor condition, and cannot at present be identitied. A single individual was taken l)y

X\\& Alhutroxs from station 2.561, in 39° 38' N. lat., 71o 42' VV.lon., at adepth of 500 fathoms;

and four examples (Cat. No. 35562, U. S. N. M.) from station 2212, in 39o 59' 30" N. lat., 70^
30' 45" \y. Ion., at a depth of 428 fathoms.

PARALIPARIS, Collett.

Paraliparis, Collett, Vid. Selsk. Forh. Christiania, 187S, No. It, 32 (as .snl>,!j;eiuis).—Gunthek, Challenger
Report, XXII, 1887, 08. -Gak.man (part) Discoboli, 18!t2, 80.

Liparids with long, slender, compressed body, attenuate posteriorly, covered witli loose

thin skin. Ventral di.sk absent. P.seudobranchiie absent. Pectoral fin in two i>ortious.

Dorsal and anal confluent with caudal. Teeth minute, simple.

PARAilPARIS BATHYBII, Collett.

Liparis {Pivaliparis) bathybii, Collett, Vid. Selsk. Forh. Christiania, 1878, No. 14,32.

Liparis hathijhU, Collett, Norske Nordhavs Expeditioueu, Fisk., p. 52. pi. 11, fig. 15.

I'arliparis halhjibius, Guxtiier, Challenger, Report, xxil, 1887, 68, pi. xii, fig. C.

—

Gill, Proe. U. S. Nat. Mtis.,

XIII, 1891, 373.—G.\RMAN, Discoboli, 1892, 81.

Head short and globular; equal in length to the depth of the body, and is to total

length as 1 to 5.^ ; eyes (orbita') large, their longitudinal diameter being to the length of the

head as 1 to 3|, and to width of intcrorbital space about as 1 to Ig; the dorsal and anal

fins covering two-thirds of the caudal ; snout short, bnt slightly exceeding the diameter of

the orbit; the upper and lower divisions of the pectorals are sepaiated by a space furnished

with 3 to 4 rudimentary rays. (Concerning the eyes, the ventral disk, and the position of

the vent nothing is known.

—

Collett.)

Eadial formula: D. 59; A. 51; P. 13
|
3 (4) | 3; C. 8.

Color, brownish-black.

Length of body in the specimen examined (female) 208 millimeters. (CoUfft.)

Collett's type was obtained 108 kilometers west of Bear Ishmd, in ().58 fathoms. The

Knight Errant collected it at station 8, 1882, in 640 fathoms.

PARALIPARIS COPEI, Goode and I?e.\n, n. s. (Figure 253.)

This species lias nearly the same number of rays in the dorsal and anal as are recorded

in P. bnthyhiH.% but the pectoral has 17 rays in the upper portion and 3 in the lower. The

jaws are .shorter than in P. hatht/bins; the fnrm is more elongate and the coloration is strik-

ingly different, our species having the anterior half of the body pale, almost whitish, while

the snout, chin, and anal origin are black.

The standard length, which is tlie total without caudal, of the specimen examined is

167 millimeters. The greatest height of tlie body (25 millimeters) is sliglitly greater than

the length of the head, which is contained (J^ times in the standard length.

The snout is broad, obtuse, its length (7 millimeters) contained 3i times in that of the

head. The length of the eye eipials that of the snout. The intcrorbital width (II milli-

meters) equals the length of the postorbital part of the head. The nostril is about midway

between the eye and the tip of the snout, iu a very short tube. Five large mucous pores

on each side of the snout, 3 smaller ones on the cheek under the eye and (! on the man-

dible and edge of the opercular bones. The teeth are minute, villiform, and in two series.

The gill-opening is a very small slit, edged with black at the upper angle of the i)ectoral.

The origin of the dorsal is distant from t lie snout 36 millimeters, or U times the length of
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tlie liCivd. The tip of the pectoral when extended is abont nnder the second or third ray of

the dorsal. The anal origin is nnder the ninth or tenth dorsal ray. The length of the

unddle caudal ray (16 millimeters) is contained lOJ times in the standard length. The

longest pectoral ray (18 millimeters) equals half the distance from the snout to the dorsal.

The longest ray of the isolated portion of the tin (IG milliuieters) equals that of the middle

caudal ray. The distance of the vent from the tip of the snout (23 millimeters) is nearly

equal to the length of the head. The vent is directly under the base of the pectoral; it is

a narrow slit i)laced horizontally. Pyloric c;eca 4 to (>.

Color: Anterior half of body very pale, whitish; posterior half very light brown;

snout, chin, and edge of gill-opening and region about the vent black.

Eadial formula: D. GO; A. 55; P. 17+4; C. 10.

The eggs of an example a little smaller than the type of the description have a diam-

eter of about 3 millimeters. At the same time the ovaries contain some eggs, which have

not reached maturity, whose diameter is only about one-half millimeter. The stomacli is a

stout subsplierical receptacle, its greatest width two-thirds of its length.

The type specimen (Cat. No. 35G37, U. S. N. M.) was taken by the Albatross on Sept.

13, 1884, "from station 2232, in 39° 12' 17" N. lat., 72° 09' 30" W. Ion., at a depth of 520

fathoms. Specimens were also taken by the same vessel from station 2546, in 39° 53' 30"

N. hit., 70° 17' 30" W. Ion., at a depth of 538 fathoms; from station 2187, in 39° 49' 30" N.

lat., 71° 10' W. Ion., at a depth of 420 fathoms; and fragments of an individual (iSTo. 35479,

LT. S. N. M.) from station 2186, in 39° 52' 15" N. lat., 70° 55' 30" W. Ion., in 353 fathoms.

HILGENDORFIA, Goode and Bean, n. g.

Liparids with large, high, compressed head whose bones are exceedingly thin, cavernous

;

jaws even in front. Vertical flns represented by broad median folds, confluent at the pos-

terior end of the body, where the caudal is represented by two or three extremely fine,

slender terminal filaments. Pectoral very large, broad-based, with membranes fringed pos-

teriorly and having several of the lower rays free, though not forming a distinct portion of

the fin. No ventral disk. Vent far advanced, opposite liind margin of orbit. Gill opening

as in Monomitra.

The type described by Giinther is only CO millimeters in length, and he remarks

concerning it that it is uncertain whether it represents a form in which endnyonic charac-

ters are persistent, or merely an early stage of development.

Its peculiarities seem sufScient to warrant its being set apart for further study before it

is merged with raraliparis. It is named for Dr. Franz Hilgendorf, of the Royal Zoological

Museum, Berlin

HILGENDORFIA MEMBRANACEA, (Oi-nther), Goode and Bean.

Paralipavis membranaceus, GiJNTHER, Challenger Report, xxii, 1887, p. 69, pi. xil, fig. D.

Head very large, compressed, about as high as long, with tlie upper profile descending

in a parabolic curve. The abdominal cavity, black and trans]>arcnt through the integu-

ments, is excessively short; the tail compressed and gradually tai^ering into a fine point.

The whole of the integuments are colorless, with minute scattered points of pigment. A
broad median dorsal fold rises from the top of the snout and is continued to the extremity

of the tail, gradually disapi)earing as it approaches the caudal fin, which is represented by

two or tbree extremely fine and rather long terminal filaments. The fold is highest above

the posterior portion of the abdomen; there also fin rays comniem-e to be developed, which

on the anterior half of the tail are distinct enough, but become more crowded x)osteriorly

and almost indistinguishable. The anal has a similar structure; it also starts as a fold

from the vent, which is far advanced, opposite to the hind margin of the orbit; rays are

developed from the posterior end of the abdominal cavity, whence the fin is continued in

the same manner as the dorsal.

Pectoral fin very large, with a very broad base, extending froin the upper end of the

gill opening forward nearly to the hyoid bone; its principal portion consists of an extremely
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delicat(^ membrane, iu which rays are visible like flue stria-, and which on its hinder margin

is provided with long fringes. The eight lower or anterior rays are (jniteiVee, but not sep-

arated by an interspace from the remaining part of the tin. The bones of the head are

extremely thin, forming cavities on the top and the snout. The eye is of moderate size,

about two-sevenths of the length of the head, a little shorter than the snout, and consider-

ably less than the width of the interorbital space, which is very convex. Jaws even in

frout, the maxillary extending nearly to the hind margin of the orbit. {Giinihcr.)

Eadial formula: D. ca. 70; A. ca. 70.

One specimen, '2^ inches long, was obtained by the Challenger off Cape St. Vincent,

station 310, at a depth of iOO fathoms.

GYMNOLYCODES, Vaillant.

Gymnolycodes, Vaillant, Exp. Sci. Travaillcur et Talisman, 1888, 312.—Boui.enoer, ZoiJl. Record, 1888,

Pisces, 18.

Body compressed, tapering, ensiform ; skin feebly adherent to the subjacent tissues,

and scaleless. Vertical fins confluent, pectorals enveloped in an integument; ventrals

jugular. Jaws with fine teeth in several rows, disposed in quincunx fashion; vomer and

palatines toothless. Branchial opening small and placed a little above the pectorals.

This genus, which Vaillant places in tlie family Lycodi(l(r, while calling attention to its

resemblance to the Brotulids, has been assigned by Boulenger to the Discoboli, where we

provisionally leave it.

GYMNOLYCODES EDWARDSI, Vaillant. (Fisure 251.)

Oymnolycodes Edwardsi, Vaillant, Exp. Sci. Travailleur et Talisman, 1888, 313, pi. xxvi, fig. 3.

Body shaped much as in Bythites, its height nearly one-fifth of its thickness and one-

seventh of its length; the length of the head is two-ninths of the length of the body; its

form is globose (so fiir as Vaillant was able to judge from a distorted specimen). Length

of snout two-fifths that of head. Mouth large, the maxillary extending to the vertical

from the center of the eye. On the intermaxillary and mandible are small, smooth, pave-

ment-like teeth, similar to those which occur in certain Elasmobranchs, like Mustclits, and

certain Rays; palate smooth. Eye moderate, diameter one-fifth of length of head; interor-

bital width greater, the space equal to one-third that of the head. 'So barbel has been ol)-

served. The branchial orifice consists of a simple opening. Opercular bones apparently

imperfectly developed. Branchiostegal membrane supported by rays which are relatively

long and strong, which, iu the individual as it was captured, are l)ent, distending the mem-

brane in globular form. Vent a little in advance of the anterior third of the body.

It is impossible, says Vaillant, to know whether there was, or was not, a lateral line, the

skin, which is very loose, as in certain species such as Lipnris, being ab.sent from most

parts of the body. Skin absolutely devoid of scales, but studded with numerous ])igmeu-

tary dots which cover it nearly entirely—head, body, and fins.

The dorsal does not appear to commence very far forward, its origin being nearly in

the vertical from the vent; that of the anal considerably farther back. The two vertical

fins are similar in appearance and size; they are confluent at the posterior extremity of the

body, where, properly speaking, there is no caudal. Pectorals are completely enveh)])ed in

the skin, and have from 11 to 13 rays.

When taken out of the dredge the fish was entirely brown; dark upon tlie fins; belly

bluish-black; the inside of the numth and branchial cavity brownish, with some scattering

pigmentary sjiots.

A single specimen was obtained by the French vessels at station xxi, off the coast of

Morocco, at a depth of 1,319 meters.
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Family AGONID^^.

Agonida; SWAINSON, Nat. Hist. Fishes, 1839, ii, 181.—Gill, Arr. Fam. Fishes, 1872, p. 6 (name only, to em-

brace Giinther, ii, pp. 211-216).—Jordan and Gilbert, Bull, xvi, U. S. N. M., p. 722.—Gill Proc. U. S.

Nat. Mus., XI, .590, 1889.

Body elongate, or more or less elevated, angular, covered with about eight longitiuli

nal series of large, bony, plates, which form a coat of mall; head externally eutiicly bony,

the plates often spiuous; eyes large, placed high; suborbital stay cuirassiug the cheek;

mouth terminal or inferior; barbels often present; teeth small, in villiform bands on the

jaws, and often on the vomer and jKilatiiies also; gills 3i, no slit behind the last; jiseudo-

branchiie very large, usually extending down the inner side of the opercle; gill rakers

small; gill membranes united, free or joined to the isthmus; ventral fins thoracic, close to-

gethci-, imperfect, i, 2 or i, 3; spinous dorsal small, sometimes absent; anal short, similar

to soft dorsal, without spines; caudal narrow, few-rayed; pectorals entire, with broad base,

the rays mostly simple; pyloric cieca few; air bladder none. {Jordan and Gilbert.)

KEY TO THE DEEP-SEA GENERA OF AGONIDA.

I. Spinous dorsal present Agonin.e

A. Gill membranes joiiietl to isthmus.

1. Bouy j)l:ites of body not spiny.

a. Vomer toothless. No occipital pit [Agonus]
2. Bony plates of body spinous.

a. Vomer toothless Podothecus
b. Vomer with teeth.

Pectorals not notched. Bones of head thin and yielding Bathyagonus
Pectorals divided by a deep notch into two portions Xenochirus

II. Spinous dorsal obsolete.

A. Gill membranes free from the isthmus Aspidophoroidin.e

1. Bouy plates of body keeled but spineless Aspidophokoides

PODOTHECUS, Gill.

Podothecus, Gill, Proc. Nat. Sci. Phila., 1861, 259 (type, Podothecus peristethus, Gi\\=:Agonus adpenserimts, Tiles.)

Body elongate, fusiform; head long, compiessed, armed above; snout protruding much
beyond the small, inferior, U-shaped mouth; teeth very small, in villiform bands; none on
vomer or palatines; lower parts of head with barbels; gill membranes united to the isth-

mus, not forming a fold across it. Plates of body armed with spines; spinous dorsal

present. Ventral rays i, 2. (Jordan and Gilbert.)

PODOTHECUS DECAGONUS, (Schnkider), Jordan. (Figure 259.)

Agonus decagonus, Schneider, Bloch's Syst. Ichth., 1801, 105.—GiJNXnER, Cat. Fi.sh. Brit. Mus., ii, 215;

Challenger Report, xxii, 1887, 65.—Collett, Norges Fiske, 1875, 40; Norsk. Nordh. Exped., 44, pi. il,

iigs. 11-12.—LiLLJEHORG, Sverig. och Norg. Fisk., 193.

Arvhagoniis decagonus, Gill, loc. dt.

Aspidophorus spinosissimus, KrOyer, Naturhist. Tidsskr., i, 1844, 250.

—

Gaimard, Voy. Skand., pi. v.

Agonus spinosissimus, GItnther, Cat. Fish. Brit. Mus., ii, 214.

Leptagonus spinoshshnus, Gill, Proc. Acad. Nat. Sd. Phila., 1861, 167.

Aspidophorus malarmoides, Deslongchamp.s, Mem. Soc. Linn. Norm., ix, 1853, 107.

TSrachyopsis decagonus, Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 727.

Podothecus (Leptagonus) decagonus, Jordan, Cat. Fish. N. Amer., 1887, 114.

Body elongate, compressed; head depressed; jaws equal; a pair of spines above the

snout, a second above the orbits, a. third on the nape, the latter the largest; barbels very
short and thick; scales with very prominent spines, series of scales between the ventral

lins and the vent; 4 between the veut and the anal fin; pectoral tins much longer than

head, one-fourth total with caudal.

Radial formula: I), vi, 7; A. 8; P. U; L. lat. 41.

Color, yellowish brown, marbled with darker. [Giinther.)
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This form, originally ilescril)P(l fiom Greeuland, has since been found also on the coast
of N^orway aud about Iceland and Spitzbergen. Giinther states, on what authority wc are
not awaie, that it also occurs about Newfoimdlaud. Although characteristically littoral, it

has beeu found at a depth of 250 fathoms.

BATHYAGONUS, Gilbert.

Bathyagonus, Gilbert, Proe. U. S. Nat. Mus., xu, 1890, 89.

Spinous dorsal developed. Lower jawthe longer. Plates of body spinous. <;^ill mem-
branes united to the isthmus, not forming a fold across it. Teeth well developed on jaws,
vomer, and palatines. Pectorals not notched, the \\\)\)(tv rays the longest, the lower becom-
ing regularly shortened. Bones of head thin aud yielding, the system of nuicous canals

very strongly developed. (Gilbert.)

This genus is represented by one species, Bathyagonus nuiripimm, Gilbert, obtained by
the U. S. Fish Commission steamer Albatross oft' the coast of Galitornia in 4:77 fathoms.

XENOCHIRUS, Gilbert.

Xenochirus, Gilbert, Proc. U. S. Nat. Mas., xiii, 1S90, 91.

Spinous dorsal present. Jaws equal, or the upper the longest. Plates of body spinous.

Gill membranes united to the isthmus, the posterior edge sometimes forming a very narrow

free fold across the throat. Teeth well developed on jaws, vomer, and palatines. Pectorals

divided by a neep notch into two portions, the lower composed of greatly thickened rays,

which are simple and fre'iuently longer than those of the upper lobe. A series of small

sijines on eyeball above pupil. {Gilbert.)

This genus, allied to Podothecus, is represented by two species recently taken by the

U. S. Fish Commission steamerAZ&«#ro.ss off" the coast of California

—

X.triacanthus, Gilbert,

from 77 to 145 fathoms, and X. pentacantlnis, Gilbert, in 178 fathoms.

ASPIDOPHOROIDES, Lacepede.

Aspidophoroides, LACli;p{;DE, Hist. Nat. Poiss., iii, 1802, 228, : (type, Aspidophoroldes tranqiidiar, La,c.=Cottus

vionoph-ri/ijiKs, Blocli).

Anoplagonus, GihL, Proc. Acad. Nat. Sc. Pliila., 1861,167,259.

Body very long and slender, subterete, octangular, tapering into a very long six-sided

tail. Head slender, short, with large eye; mouth small, terminal; jaws and vomer with

villiform teeth. Dorsal flu single, without spines, very small, inserted nearly opposite the

still smaller anal; other flus small; bony plates of body keeled, without spines; gill-mem-

branes broadly united, free from the isthmus. {Jordan and Gilbert.)

ASPIDOPHOROIDES MONOPTERYGIUS, (Block). (Figure 260.)

Cottus mouoptei-i/giiis, Block, Auslaud. Fische, il, 156, taf. 178.—Rick.\rdson, Fauna Bor;-Amor., Fishes, .50.

Agoutis moiioptcrggiiis, Schneider, Bloch's Syst. Iclith., 1801, 104.

Aspidophoi-Hs monoptcrggim, CuviER aud Valenciennes, Hist. Nat. Poiss., iv, 224; vi, .5r>4, pi. cLxix.—

GiJNTHER, Cat. Fish. Brit. Mus., ii, 216.

Asjndophoroides nionojileryghis, GooDE and Beax. Araer. Jour. Sci. and Arts, 1877, 477.—Goodk, Proc.

U. S. Nat. Mus., 1880, 480.—Jordan aud Gilbert, Bull, xvi, U. S. Nat. Mus., 72,").

Body slender, elongate, its height 9 in its length. Head triangular, uuich narrowed

anteriorly, its length 5| in that of body; nasal spines very large, diverging, inserted near

tip of snout; no other spines anywhere; eyes very large, longer than snout ; supraocular

ridges very high; a ridge extending backward from eye along temporal region ; lower jaw

slightly included; caudal peduiu'le very long and slender, forming about twotiflJis tlie

length; breast with tlat plates; dorsal ridges high anteriorly, the median line of back from

snout to dorsal fin concave. Head 5% ; depth 9.

Eadial formula: D. 5; A. 0; L. lat. ca. 50.

Color browuish, obscurely bauded with darker; pectorals, dorsal, and caudal mottled or

barred.
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Up to the time of the visit of the U. S. Fish CoiiimissioTi to S;ileiii in 1877 this species

had been very rarely taken south of Greenland, and that niaiidy from the stomaclis of cod,

haddock, hahbut, and other fishes. Several specimens were dredged by the Commission at

Porthiiid and Eastport, Me. Many specimens were taken in Massachusetts Bay, often a

dozen coming up in a single haul of the trawl.

In 1874 the head of an individual of this species was dredged up on the ''Pecten Ground,"

oft' Watch Hill, U. I. This was the first instance of its cajjture south of Cape Cod.

It was subse(juently taken at the following Albatros.s stations: 2502, in 44° 19' N. lat.,

GOO 39' 15" w. lou., at a depth of 54 fathoms; 2491, in 45° 24' 30" N. lat., 58° 35' 15" W.
Ion., at a depth of 59 fathoms; 2522, in 42° 20' N. lat., 05° 07' 30" W.lon., at a depth of 104

fathoms; and 2450, in 4fio 45' N. lat., 50° 02' 30" W. Ion., at a depth of 44 fathoms.

A specimen, doubtfully assigned to A. OlriM, was taken at station 2450, in 40° 45' N.

lat., 50° 02' 30" W. Ion., at a depth of 44 fathoms.

Family LATILID.4E.

Lafiloidw, Gill, Proc. Acad. Nat. Soi. Pliila.. 1861, 514.

LatiUdw, Gu.L, Arr. Fam. Fishes, 1872, 9 (No. 97).—JORD.VN .and Gilbert, Bull, xvi, U. S. Nat. Mus., G23.

Acauthopterygians with body more or less elongate, compressed. Scales small, ctenoid.

Lateral line ])resent, complete. Head subcorneal, the profile usually convex; suborbital

without bony stay; cranial bones not cavernous; opercular bones armed or not. Mouth

moderate, terminal. Teeth rather strong. Premaxillary (usually) with posterior canine,

protractile; maxillary without supplemental bone, not .slipping under edge of preorbital.

Gill-membranes often adherent to the isthmus. Dorsal fin long and low, usually continu-

ous, the spinous portion much shorter than the soft. Anal fin elongate, with spines few

and feeble. Caudal fin forked; tail dij)hycereal. Ventrals thoracic or subjugular, perfect.

Pectoral fins normal. Vertebrae, 35-50.

LOPHOLATILUS, Goode and Bean.

LophoJatiUis, Goode and Bean, Proc. U. S. Nat. Mus., 1879, 205 (ty^je, Lopholatilus chamwJeonticcpa, G. & B.).

Dorsal and anal rays few in number. A large adipose appendage on the nape and a

fleshy prolongation upon each side of the labial fold, extending backward beyond the angle of

the mouth.

LOPHOLATILUS CHAM.ELEONTICEPS, Goode and Bean. (Figure 265.)

The Tile Fish.

LophulatUm chainwleonticepfi, Goode and Be.\.n, Proc. U. S. Nat. Mus., ii, 1879, 205.

—

Goode, Proc. U. S. Nat.

Mus., Ill, 337, 4S2.

—

Jordan aud Gilbert, Bull, xvi, U. S. Nat. Mus., 624.

—

Collins, Rep. U. S. Fish Coiuiu.,

1882 (1884), 237-292.—Lucas, Rep. U. S. Nat. Mus. (Smithsonian Report), 1889, 647, with colored plate.

A Lopholatilus having a stout, somewhat compressed body, with its height contained

3J times in its length (without caudal), and the length of its head 3 times.

Maxillary reaching anterior margin of orbit; opercle and iireopcrcle scaly, the latter

finely denticulate; upper jaw with an outer seri(;s of stronger teeth, behind which is a band
of villiform teeth; lower jaw with a few large canines and an inner series of small conical

teeth; vomer and ])alatines toothless.

Kadial formula: D. vil, 15; A. Ii, 13; scales 8-93-30.

Jk'iailcd (lescripfion.—The greatest height of the body (.306), which is at the ventrals,

is contained about 3;^- times in the length to the origin of the middle caudal rays, and 4 times

in the extreme length. Its greatest width (.144) equals the length of the caudal peduncle

(.144); this latter being measured from the end of the soft dorsal to the origin of the middle
caudal rays. The least height of the tail (.08U7) is contained 4 times in the distance of the

spinous dorsal from the snout.

The greatest length of the head (.33) is contained 3 times in the length to the origin of

the middle caudal rays. Its greatest width (.U;.">) is slightly more than twice the width of

the iuterorbital area (.08). The length of the snout (.122) is contained twice in the length
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of the pectoral of the right side {.'24:4). The length of the operculum to end of flap (.11) is

^ of total length. The length of the upper jaw (.15) eiiuals i the heiglit of the body at the
ventrals, and is contained 2i times in the length of the head. The maxilla extends to the
perpendicular through the anterior margin of the orbit; the mandible does not quite rcacli

the perpendicular through the middle of the orbit; the length of the labial ai)pendage is

slightly more than half the long diameter of the orbit and one-third the length of the first

pectoral ray. The length of the mandible (. 1.j(>) slightly exceeds the distance from the snout
to the orbit (.15), and equals 3 times the long diameter of the eye (.052), which is contained
Gi times in the length of tlie head. The operculum and preopercnlum are scaly; the latter

is finely denticulated on its posterior margin. The distance of the posterior nostril from
the eye equals the length of the first anal spine; the distance between the anterior nostril

and the end of the snout is twice as great. The intermaxillaries are sui)i)lied with an outer

series of about lit canine teeth, and behind these a band of villiform tec-th, widest at the sym-
physis. The mandible has a few large canines and an inner series of small conical teeth

continued from a patch of similar teeth at the symphysis; vomer and palatines toothless.

The distance of the adipose dorsal from the snout (.200) equals nearly 3 times its height

(.07); its length of base (.123) equals the length of the snout. The height of the adipose

dorsal equals the distance from the tip of the ventral to the vent.

The distance of the spinous dorsal from the snout (.347) equals the distance of the ven-

tral from the snout (.347); its length of base (.144) equals the length of the caudal peduncle.

The first spinels imperfect—what remains of it is one-third as long as the third spine (.09).

The second spine (.082) is about equal to the width of the interorbital area. The fourth and
the sixth spine are equal in length (.097) and equal the distance from the end of the snout

to the posterior nostril. The fifth spine (.095) is a little shorter than the sixth. The last

spine, seventh, is contained 10 times in the total length. The length of the first ray of the

soft dorsal (.094) equals the distance between the anterior nostril and the end of tlie snout.

The thirteenth and longest ray (.147) about equals the length of the base of the spinous

dorsal. The last ray (.07) is half as long as the thirteenth. The thirteenth ray of the soft

dorsal extends to the origin of the external caudal rays.

The distance of the anal from the snout (.60) is about equal to twice the height of the

body at the ventrals. The length of the anal base (.318) is slightly more than twice the

length of the mandible. The first anal spine (.04) is half as long as the second dorsal spine.

The second anal spine (.075) is half as long as the upper Jaw. The first ray of the anal (.102)

is as long as the last spine of the dorsal. The eleventh and longest anal ray (.134) is con-

tained 7i times in the total length, and nearly e(iuals the length of the middle caudal rays.

The last anal ray (.078) is half as long as the mandible. The eleventh ray of the anal

extends almost to the perpendicular through the origin of the middle caudal rays.

The caudal is emarginate, the external rays being only l.i times as long as the middle

rays. The length of the superior external rays (.210), measured from the origin of the mid-

dle rays, equals li times the length of the spinous dorsal base.

The distance of the pectoral fi-om the snout (.32) very slightly exceeds the length of

the anal base. The length of the pectoral of the right side (.244) equals twice that of the

snout. The pectoral of the left side is probably imperfect, its length (.210) being equal to

that of the superior external caudal rays. The right pectoral can be made to reach the vent

;

in its natirral position it extends to the perpendicular let fall from the fourth ray of the

second dorsal.

The distance of the ventral from the snout (.347) equals 4 times the least height of

the tail. The length of the ventral (.183) equals twice that of the third dorsal spine, and

it extends to a point under the third dorsal ray. The distance from the tip of the ventral

to the vent ecpials half the length of the middle caudal rays. The vent is under the inter-

val between the fourth and fifth dorsal rays.

Color.—The following notes upon color were taken from a fresh specimen. The colors

are very beautiful, and in general appearance when taken from the water it is one of the

loveliest fishes we have ever seen, no excei>tion being made in favor of the brilliant parrot,

fishes or angel-fishes of the West Indian coral groves.
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BackWiiisb, with a green tinge, iridescent, changing through purplish blue and bluish

gray to rosy white beloWj and milky white toward the median line of tiie belly, llead rosy,

iridescent, with red tints most abundant on the forehead, blue under the eyes, cheeks fawn-

colored. Throat and under side of the head pearly white, with an occasional tint of lemon-

yellow; this is most pronounced in front of the ventrals and on the anterior portion of

ventral fins. Back with numerous maculations of bright lemon or golden. Anal purplish,

with blue and rose tints, iridescent. Margin of anal rich purplish blue, iridescent like the

most beautiful mother of pearl; this color pervading more or less the whole fin, which has

large yellow maculations. The lower border is rose-colored like the belly, and the base of

the fin also partakes of this general hue. Dashes of milk-white on the base of the anal

between the rays.

Dorsal gray. In front of the seventh dorsal the upper third posterior to the upper

two-thirds dark brown. Spots of yellow, large, elongate, on or near the rays. Adipose fin

whitish brown or yellow; a large group of bright yellow, confluent sj^ots at the base.

Pectorals sepia colored with rosy and purplish iridescence.

Viscera.—Stomach small, siphonal, barely more than a loop in the very large intestine.

Alimentary canal short, stomach and intestine when stretched out at full length extending

from the diaphragm to the caudal. A loop in the intestine immediately posterior to the

stomach. Liver with two lobes, nearly equal in length, light chestnut-brown. Gall-bladder

large, pendent, pear-shaped, with long duct. Swim-bladder simj^le, with thick muscular

walls, strongly attached to roof of abdominal cavity by numerous root-like appendages,

resembling somewhat those of Pogonias, Spleen two-thirds as long as gall-bladder.

TABLE OF MEASUREMENTS.

[The unit of compariaon ia the length to tht origin of the middle caudal rays.]

Current numbvr of specimen

Locality <

Length to origin of middle caudal rays
Length to end of middle caudal rays
Body:

Greatest height (at ventrals)
Greatest width
Least height of tail

Leugtb of caudal peduncle
Head

:

Greatest length
Greatest width
Width of interorbital area
Length of snout
Length of operculum
Length of upper jaw
Lengtli of mandible
Distauce from snout to orbit
Long diami'ter of eye

Borsal (adipose)

:

Distance from snout
Length of base
Greatest height

Dorsal (spinous)

;

Distance from snout
Length of base
Length of first spine (possibly broken)
Length of secona wpino
Length of third spine
Length of fourth spine '.

Length of tiftli spine (possibly broken)
Length of sixth spine
Length of seventh spine

Dorsal (soft):

Length of base
,

Length of lirst ray
Length of longest ray (thirteenth)
Length of last ray..*

Anal:
Distance from snout
Length of base
Length of first spine
Length of second spine
Lt-ngth of tii'st ray
Length of longest ray (eleventh)
Length of last ray

22,889.

;0 miles S. by E. of
Xoman's Land.

Millime-
ters.

lOOthB of
length.

692
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TABLE OF MEASUREMENTS—COntinuea.

Current number of specimen

Locality

Caudal

:

Length of middle raya

Lenctb of external rays C superior.

„ ) mlerior .

Pector;il

:

Distance from anout

Length Ir^^'KH^^^
\ lett Bide .

Ventral

:

Distance from anout
Length

Branohiostegals
Dorsal
Anal
Caudal
Pectoral
Ventral
Number of scales in lateral line

Number of transverse rowa above lateral line

Number of transverse rowa below lateral line
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This fish was first observed in 1879, whea a Cape Aun scliooner, the Win. V. ffutchings,

while setting trawl lines for cod on Nantncket shoals, took several hundred specimens.

The capture ol^so large a fish so entirely unlike anything known in American waters excited

much interest, and it was at first thought that it might become of economic importance.

The genus and species were immediately described, and a popular name was proposed,

taken from the fourth syllable of the name of the genus.

In July of the same year, the schooner Clara F. Friend, while fishing for cod in the same

region, obtained nine of them at a station 50 miles south by east of Noman's Land, in N.

lat. iO° 10', W. Ion. 70° 5.5', at a depth of 75 fathoms, on very hard clay bottom. In Sep-

tember the Fish Commission steamer Fish Hatck went to the same region to search for

thejn.

The first trip of the Fish Eawk to deep water from Newport was on September 4, and

the nets were hauled as nearly as possible on the same grounds where Lopkolatilm had

previously been taken. The second trip, ten days later, was to a region abont 10 miles

farther west, and on this occasion six or more large individuals of this species were brought

up on a hand line ( ladder line) set from an open boat sent out from the steamer. None

were at any time taken in the trawl nets, though there is every reason to believe from the

success of the fishing vessels previously, and from th» number taken on the hand line by

the men in the small boat, that they were exceedingly abundant in this locality, and proba-

bly for hundreds of miles in either direction, or at any rate to the south.

In ISSO and ISSl the Fish Hawk took tile fish on several occasions at depths of from

70 to 134 fathoms. The indications of the apparent abundance of a new and edible fish of

large size made Prof. Baird desirous of obtaining fuller knowledge of its habits and habi-

tat, in the hope that it might readily be taken in large numbers and prove an important

addition to the list of food-fishes. Unfortunately the Fish Commission had not yet built

the schooner Uranqms, so, having no vessel especially adapted for fishery research and pre-

pared to encounter all weather, it was necessary to charter a fishing smack for the work.

Unfortunately, too, bad or threatening weather seemed to have been chartered with the

smack, and only a brief and unsatisfactory trial could be made on the tile fish ground, so

that research was of necessity postponed until 1882. In the months of March and April,

1882, vessels arriving at Philadelphia, New York, and Boston reported having passed large

numbers of dead or dying fish scattered over an area of many miles, and from descriptions

and the occasional specimens brought in, it was evident that the great majority of tliese

were tile fish. Naturally these fish were not evenly distributed over all the area in

which they were seen, some observers reporting them as scattering, and others as at times

SO numerous that there would be as many as fifty on the space of a rod square. As one
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account after another came iu it became apparent that a vast destruction of fish had taken

place, for vessels reported having sailed for 40, 50, and 60 miles through floating fish; and

iu one case the schooner Navarino sailed for above 150 miles through waters dotted as far

as the eye could reach with dying fishes. Computa;tions made by Capt. J. W. Collins,

seemed to indicate that an area of from 5,000 to 7,500 square statute miles was so thickly

covered with dead or dying fish that their numbers must have exceeded the enor-

mous number of one billion. Since there were no signs of any disease, and no parasites

found on the fish brought iu for examination, their death could not have been brought

about by either of these causes; and many conjectures were made as to the reason of this

wholesale destrnction of deep-water fishes, such as would ordinarily be unaffected by

conditions prevailing at the surface, submarine volcanoes, heat, cold, and poisonous

gases being variously brought forward to account for the loss of life.

Prof. Verrill has noted the occurrence of a strip of water, having a temperature of 48°

to 50° P., lying on the border of the G-ulf-Stream slope, sandwiched between the Arctic

current on the ouc hand and the cold depths of the sea on the other. During 1880 and

1881 Prof. Verrill dredged along tlie Gulf-Stream slope, obtaining in this warm belt, as he

terms it, many species of invertebrates characteristic ofmore southern localities. In 1882 the

samesjjecies were scarce or totally absent from places where they had previously been abund-

ant, and this taken in connection with the occurrence of heavy northerly gales and tlie pres-

ence of much inshore ice at the north, leaves little doubt that some unusual lowering of tem-

perature in the warm belt brought immediate death to many of its inhabitants. This is the

more probable, as it is a well-known fact that sudden increase of cold will bring many fish to

the surface iu a benumbed or dying condition, and there are no indications of any shock or

earthquake having occurred at the time the dead fish were first noticed.'

For several years the fish was believed to have become entirely extinct, and so con-

vinced were naturalists of this that a chapter was devoted to it in a paper by Mr. Lucas in

the Report of the National Museum for 1889 upon "Animals recently extinct." Several

visits were made by Fish Commission vessels to the old Lopholatilus grounds, but all

attempts to obtain sjoecimeus were fi'uitless.

In the fall of 1892 Col. Marshall McDonald, the Commissioner of Fisheries, made
another attempt to discover the fish, and was successful, obtaining it from the following

stations: A single specimen on August G, in 40^ OS' N. lat., 71° 00' W, Ion., iu 78 fathoms;

one specimen on August 18, in 40° 08' N. lat., 71° OS' W. Ion., in 78 fathoms; one specimen

on September 17, in 39° 26' N. lat., 72° 22' W. Ion., at a depth of 74 fathoms; three speci-

mens on September 18, in 39° 20' K lat., 72° 27' W. long., in 77 fathoms, and two speci-

mens on October 8, in 38° 40' N. lat., 73° 09' W. Ion., at a depth of 80 fathoms.

The tile fish then is restored to the list of existing species of our North Atlantic coast,

and it is probable that iu time it may attain to its former abundance. The temperature

investigations made by Col. McDonald have been carefally discussed by him, and he is

convinced that the destruction of Lopholatilus was due entirely to climatic causes.

Family PERCOPHID..E.
Percophidw, Adams, Mami al of Natural History, 1854, 103.

—

Gill, Century Dictionary.

Acanthopterygian fishes with elongate body, pointed head, a short first and a long

second dorsal, and complete thoracic ventrals, moderately approximated. {Gill.)

APHRITIS, Cuvier and Valenciennes.

Aphritis, CuviER and Valenciennes, Hist. Nat. Poiss., viii, 483.—Gunthek, Cat. Fish. Brit. Mus., ii, 242.

Body cylindrical, elongate; cleft of the mouth slightly oblique, with the lower jaw
rather longer ; eye lateral. Scales rather small, minutely ciliated. Two separate dorsals

(the first with spines); ventrals jugular, with 1 spine and 5 soft rays; the lower pectoral

rays branched. Villiform teeth in the jaws, on the vomer (and the palatine bones), with-

' Notes by F. A. Lucas.
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out canines. Operculum -with a flat point; preoperculuni entire. Six biancliiostcgals.
Air bladder, none; pyloric appendages in small number, {(lunthei:)

TLis genus includes several forms from Van Dicmen's Land, tlie west coast of Patago-
nia and South America, and is represented in the deep-sea fauna by the species ^1. yohio,
Giiuther (Challenger Report, i. Part vi, Shore Fishes, 1880, 21, Pl.ix), obtained at CIkiUch-
(jer stations 307, in 147 fathoms, and 312, in 10-15 fathoms; in the Antarctic fauna of
Magellan Straits, and the littoral archipelago on the western side of the extrenn'ty of the
South American continent. Specimens were obtained from G to ISi inches in length,

ACANTHAPHRITIS, Gunlher.

Jcanthaphriiis, Gt'NTHEl!, Challenger Report, l, Part vi (Shore Fishes), 1880, 43.

Head depressed, tail compressed. Cleft of the mouth subhorizontal, -with the upper
jaw longer. Eye rather large, obliquely directed upwards. Scales large, ciliated. Two
separate dorsal iins, the first with five or six spines. Ventrals jugular, with 1 spine and 5
soft rays. The lower pectoral rays branched. Bands of villiform teeth in the jaws, with-

out cauines; vomerine teeth in two small, widely separated patches. Opercles unarmed;
each preorbital with a horizoutal spine poiuting forward. Six branchiostegals. Gill-mem-

branes entirely separate from each other, and from the isthmus. {Gihifher.)

This genus is represanted by a single species, A. (/r((,ii(lisqaaiti,is, tiiiuther (loc. cit., pi.

XVIII, Fig. A), represented by specimens obtained by the Challenger at station 192, near the

Ki Islands, at a depth of 129 fathoms.

Family CH^^NICHTHYID^^.
Chwuichthiioida;, Gill, Proo, Acad. Nat. Sci. Phila., IStjl, 507.

Chwnichthyidir, Gill, Arr. Fam. Fislies, 1872, 9 (No,93); Century Dictionary, 907.

Acanthopterygian fishes tyi>ified by tlie genus Chamichthys, and including those Perc-

oplio ideawhich have the snout produced and spatuliform, the body mostly naked, and two
dorsal hus, the first of which is short and the second long. (GilL)

BATHYDRACO, Gunther.

Batliydiaco, Gunther, Ann. and Mag. Nat. Hist., 1878, ii, 18; Cliallouger Report, xxii, 48.

Body elongate, subcyliudrical ; tail taiieriug and V(ay attenuated behind; liead de-

pressed, with snout much elongate, .spatulate; mouth wide, horizontal, with the lower jaw

BATHYDRACO A-NJARCTICCS.

prominent; eyes very large, vertical, close together. S(;ales very small, embedded in the

skin. Lateral lino rather wide, continuous. One dorsal fin; ventrals jugular; the lower

pectoral rays branched. Teeth in the jaws In villiform bands; none on tlie vomer or tlie

palatine bones. Opercles unarmed; ten branchiostegals; the gill-membranes free IJom the

isthmus and but slightly united in front. Air-bladder none. GDIs 4. Pscudobranchiic none.

Gill-rakers short.

The type of this genus is Bathydraco antarcticus, Giinther (loc. cit., PI. Yin. Fig. A),

taken by the Challettger, south of Heard Island (station 152), at the depth of 1,200 fathoms.

19868—No. 2 19
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HYPSICOMETES, Goode.

Hypnicometcs, GooDi:, Proc. XL S. Nat. Mus., in, IS.SO, 347.—Johuan auil Gilbeut, Bull, xvi, U. S. Nat. Mus.

808.

Body olougate, siibcylimlrical, tapering posteriorly. Head very large, much depressed,

with .snout elongate, spatulate; cleft of mouth very wide, horizontal, with the lower Jaw
nuich the longer; the posterior margin of the maxillary wide, free, and with a long cuta-

neous flap. Eyes very large, close together, subvertical. Scales large, cycloid, deciduous

;

lateral line conspicuous and continuous, with scales smaller than those of the body adjoining,

not granular, its line descending abruptly in a catenary curve in the region over the pectorals.

Teeth acicular; in bands on the jaws, vomer, and palatines, the largest being upon the pala-

tines, the vomer, and ui)on two iiads on either side of the symphysis of the maxillary. A
sharp, short, strong scapular spine. Opercle with three feeble, sharp spines, each at the

end of a long feeble ridge; along, skinny opercular flap extending far beyond the bony
portion, and covered with scales. Brauchiostegals, 0. G-ill membranes free from the isth-

mus, except far in front, where they are united to it; the left-hand flap overlapi)ing the

right at the point of junction. Psendobranchi* present. Gill-raker.s short.

This genus resembles Ghiviiichthys, in many particulars, in its general structure, though

distinguished by the presence of scales and the different position of the lateral line, which

descends in a catenary curve from under the tip of the opercular flap to the middle region

of the body, about halfway from the pectorals to the caudal; by the greater depression of

the head, the sharper snout, the smaller mouth, and the location of the eyes, which are

subvertical instead of lateral, and are separated by a very narrow interorbital space; and also

by the presence of teeth upon the vomer and palatines. It resembles Bathi/draco in general

appearance, but is (ilearly distinguished from it by the presence of two dorsal tins, instead

of a single one, by the armed opercles, by tiie presence of scales upon the snout, by the

presence of teeth uj)ou the vomer an d palatines, and by having C instead of 10 brauchios-

tegals.

HYPSICOMETES GOBIOIDES, Goode. (Figure 263.)

Hypsicomctcs (johioidvn, Goode, Proc. U. S. Nat. Mus., Ill, 1880, 347.

—

Jokdan and Gilbert, loc. cif.

The greatest height of the body is about one third of the length of the head, which

(measuring from the tip of the snout to the tip of the opercular flap) is contained a little less

than two and one-half times in the total length of the body (without caudal). Mouth very

wide, horizontal; the maxillary, which is expanded spoon-like posteriorly, reaching consid-

erably beyond the vertical from the anterior margin of the orbit. The diameter of the orbit

is contained l.J times in the length of the snout and 4i times in the length of the head (flap

included), its location being considerably nearer to the tip of the snout than to the end of

the flap, and equidistant between the tip of the snout and the tip of the u^jpermost spine of

the opercidnm.

The entire upper surface of the head is covered with scales, except upon the bony por-

tion of the snout, and so are also the cheeks and opercula. The first dorsal fin is placed far

forward, not far behind the vertical from the axil of the pectoral; the inter.space between

the termination of the first dorsal and the beginning of the second is equal to the diameter

of the orbit. This fin is composed of six spines, the first and second of which are the long-

est, e(pial to the distance from the anterior margin of the orbit to the tip of the lower jaw,

and is triangular in form. The origin of the second dorsal is almost in the vertical from

that of the anal, and terminates a little in advance of the latter. The second dorsal fin is

highest in front and low behind. The length of the caudal peduncle is a little less than the

length of the snout. Caudal rounded. Pectoral very broad at base, rounded, extending

b(\V()n(l the vent and nearly to the vertical from the origin of the anal ; lower rays branched.

Ventrals far apart, horizontal, Trii/la-Uki!, ci)iupu.sed of one flexible spine and five branched

rays, their insertion far forward and far in advance of the base of the pectorals.

Radial formuhi: D. vi, 15-17; A. IG-IS; V. i, 5; P. 2G; L. hit. 05,
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Color, grayish browii: lighter and yi-Uowisli below.

Species aud genus were based ujion a very small specimen, and many of the important

characters were not discernible. This specimen (Cat. Xo. 2G0O7, U. S. N. M.) was taken by
the Fish Hawk from station 871, in 4(P 02' 54" N. lat., 7(P 23' 40" W. Ion., at a depth of 115

fathoms, and was much contracted and distorted from immer.sion in strong alcohol. Numer-
ous examples have since been obtained and the descripticms entirely recast. It was taken

by the Blake liom station LVi, off St. Vincent, in 95 fatlioms, aud from station Li, ofll' St.

Kitts, in 208 fathoms; also by the Albatross from station 2102, in 28^ 36' N. hit., Soo 33' 30"

W. Ion., at a depth of 111 tathoms; from station 2134, in 1!)^ 50' 0(!" N. lat., 75° 47' 32" W.
Ion., at a depth of 254 fathoms; from station 2.398, in 28^45'^ lat.,80o 20' W. Ion., at a depth

of 227 fathoms; from station 2403, in 28° 42' 30" N. lat., 85° 29' W. Ion., at a depth of 88

fathoms; from station 2399. in 28° 44' iST. lat., 80^ 18' W. hm., at a deptli of 19(! fathoms: from

station 2376, in 29° 03' 15" N. hit., 88= 10' W. Ion., at a depth of 324 fatliums; from station

2378, in 29° 14' 30" N. lat., 88o 09' 30" W. Ion., at a deptli of 68 fathoms; from station 2397,

in 28° 42' K lat., 86° 30' W. h)n., at a deptli of 280 fatlnmis; Ihmi station 2377, in 29= 07'

30" N. lat., 88° 08' W. Ion., at a deptli of 210 fathoms.

CHAMPSODON, Gunther.

Champsodon, GSnther, Proc. Zool. Soc. Lomlou, 18(17, 102; Challeui,'er Report, I, Part vi (Shore Fishes), 52.

Body compressed, elongate, covered \\ith minute granular scales, and with two lateral

lines, earh provided with lateral vertical branches. Cleft of mouth oblique, very wide,

the tip of the maxillary extending very far behind the posterior niargin of the orbit. Eye

lateral, directed upward, close to the upper profile of the head, and comparatively small.

Two dorsal fins, the first composed of five rays; the second dorsal and anal similar in

shape and height, the anal slightly shorter than the dorsal, beginning slightly behind it

and ending slightly in advance of its last rays. Caudal peduncle stout, long; caudal

furcate. Ventrals jugular, inserted somewhat in advance of the liase of the iiectoral and

extending almost to the vent, rcctoral median, very short. Teeth in jaws in a single

series, not closely set, of unequal size, those of the lower jaw longer than the upper ones;

vomerine teeth cardiform, in two separate patches; palatine teeth, none. Gill-openings ex-

ceedingly wide. Angle of preoperciilum armed with a long, lanceolate spine obliquely di-

rected upward, and with several denticulations (m the liind margin of the same bone.

Preorbital with 1 or 2 spines. (From descriptions aud figures of Giinther.)

The type of this genus and the only species is C. vomx (Giinther, loc. cit.; Challenger

Keport, VI, PI. XXIII, Fig. A). Itoccurs in the China seas, and was obtained by the Challenger

in the x\.rafura Sea, near the Ki Islands, at station 192, in 129 fathoms; and near the

Philippines, at station 204, in 115 fathoms; also by the InrestUjator in the Bay of Bengal,

100 lathoms (Alcock, Ann. and Mag. Xat. Hist., 1889, Xt.v., 381).

Family CHIASMODONTID.^, Gill.

Chiamodontida!, Gbll in Jordan ami Gilrei-.t, Bull, xvi, U. S. Nat. Mus., 1882, 901 : Century Dictionary, 953.

Acanthopterygians, with an elongate, subcylindric or slightly tapering form and sub-

conic head. Skin naked. Two dorsal tins, the first of slender spines and short, the second

dorsal and anal long; ventrals thoracic and normal (i, 5). Mouth very deeply cleft, reach-

ing beyond the eyes, with numerous long, sharp, and (in front) movable tectli. Teeth on

palatines. Upper jaw not protractile, covered by an integument in common with the snout

anteriorly. Opercular apparatus very oblique and reduced.

CHIASMODON, Johnson.

Chiasmodon, Jounsox, Proc. Zofil. Soc. Loiulon, ISO.), 108.— Jord-vn aud Gilbert, Hull. x\ i. V. S. -Vat. JIus.,

810.

Chiasmodus, Gunther, Cat. Fish. Brit. Mus., v, 43.1, <( ulibi.

Body elongate, compressed, naked; belly pendent, its waUs membranaceous, capable of

great dilation. Mouth very large; lower jaw longer, no barbel; jaws with two series each
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of largo, pointed toetli, some of the anterior ones very largo aud movable; vomerine teeth,

none; i)alatines with teeth similar to those in the jaws. Gills, 4. Gill-openings very wide,

with mcmbranesslightly Joined to isthmns. Psendobranchiie none. Dorsal fins, two; anal,

single ; ventrals inserted below pectorals, with five soft rays. Tail not isocercal, truncate at

base of caudal. Caudal forked.

CHIASMOUON NIGER, Johnson. (Figures 264, 2G.1 A.)

Chiasmodon niner, JonNSOX, Proc. Zoiil. Soc, 1863, 108.

—

Jordajj aud Gilhkut, /«c lil.

ChiasmoduH niger, Guntiier, op. cit., 435; Proc. Zoiil. Soc, 1866, 38; Challenger Report, xxii, 1887, 99.

—

Car-

ter, Proc. Zoiil. Soc, 186(), 35-39, pi. ii.

Head compressed, elongate, the crown flat, its depth less than half its length, which la

two-sevenths that of the body; maxillary reaching angle of operculum; both jaws armed

with long, pointed wide- set teeth, nearly all of which are movable; two anterior teeth of

upper jaw very long, crossing each other when depressed; three anterior pairs of teeth in

lower jaw likewise prolonged, the third pair the longest; palatines with a longer, fixed

tooth in front. Eye moderate, above the anterior part of maxillary, 4i in head, shorter

than snout, as wide as interorbital space. Lateral line in a longitudinal groove. First

dorsal of slender rays, its base '2^ in that of second dorsal; anal commencing behind second

dorsal, its anterior rays without connection with vertebral column; posterior rays of anal

and dorsal very feeble; pectoral as long as head without snout; ventral half as long as

pectoral.

Kadial formula: D. xi, 28; A. 27; P. 13; V. 5.

Color, entirely black. [GUnther.)

The first specimen of this remarkable fish was obtained at Magdalena (Madeira), at a

depth of 312 fathoms, in 1850, by Lowe, who, however, omitted to give a descrijjtion of it.

The species was rediscovered at the same locality by Johnson twelve years later. A third

specimen was picked up from the surface, near the island of Dominica. A fourth exami)le

Avas obtained by the GhalleiKjer iu mid-Atlantic, at station 107, in 1500 fathoms, on August

26, 1873. A fifth was obtained by the U. S. National Museum from Capt. Thomas F. Ilodg-

don of the Gloucester schooner Bessie W. Somers. It was found on Le Have Bank, floating

on the surface, in June, 1880.

It is evidently an inhabitant of very great depths.

PSEUDOSCOPELUS, Lutken.

Peeudoscopchis, Lutken, Spolia Atlaatica (2), 1893, 65; Vid. Sclsk. Skr. (6; Naturv. Og. Math., Afd. B. ii (6),

1892, 285, pi. 1, figs. 3, 4, 5.

Body fusiform, scaleless. Mouth and gill-openings very large. Eyes moderate and
mouth with slender teeth turned inward and placed close together. Ventral fins subtho-

racic. The first dorsal short; second dorsal as long as the anal. Prominent and conspicu-

ous lines of pores along the upper jaw and mandible; also a second line of pores iu front

of the ventral fins; another line of iiores unites the base of the ventrals and runs down
the inner ventral ray on either side. The median line of pores divides into two in front

of the vent and passes on either side of the anal fin, terminating at its posterior extremity.

A short median line on the underside of body in front of the root of caudal. The lateral

line runs almost directly from the upper angle of the gillopenlng to the base of the caudal,

curving slightly upward.

PSEUDOSCOPELUS SCRIPTUS, LtlTKEN. (Figure 266.)

Pseudoscopelus scriptiis, Lutken, Spolia Atlantica, (2) 1892, 284, 285.

This is a little fish with the ordinary fish shape, whose greatest height (15 millimeters)

is contained o.i times in the total length (82 millimeters, caudal included), the length of the

head, the form of which shows no peculiarity, scarcely 4 times. The fine skin was evi-

dently altogether scaleless. The gill cavities ar-e comparatively large; the gill membrane,
however, is not free from the isthmus in front. The upper jaw, which is formed by the in-
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termaxillary alone, bears along- its margin a series of small teeth, and inside of tlicse is a
series whieli is directed inward toward tlie moutli, wliose palate on both sides is fnrnished
with numerous thin and feeble teeth, directed inward toward the mouth and arranged in

a cardiform band; the vomer, on the contrary, is toothless. The teeth of the mandible are
variable in size, some long, some short. The eye is of medium size, its diameter less than
its distance from the i)oint of the snout. Many ofthe scales of the head—forehead and imch:d
regions—and the upjier ridge of the shoulder girdle show welldeveh)ped sculpturings. The
mucous pores of the head (pits and branches of the lateral line) are especially de\eloped
on the forehead and temporal regions, behind the. eyes, along the preoi)erculum, etc. On
many parts of the skin are seen sharply detined lines; series of closely jjlaced pores—for

example, a series begins on the isthmus, close behind the angle formed by the gi]l(>]iening,

and runs along the median line of the body until al)out the ventral tins, then begins again

a little behind these and continues to the vent, where it is divided into two luanchcs, the

first curved up on the side and so backward, running along parallel to, l>ut at some distance

from the anal fin on each side for its whole length ; tinally tlteic is a little ]>osteri(ir broader

portion in the middle line in front of the cau(hd fin. Immediately behind the ventral fins

there is a short cross line of the same structure, and it is contiiuaed on each side at a right

angle ahmg the innermost ventral ray. The lateral line consists of only a single series of

rather large pores, but the pore system of the above-named S])ecies is found besides

along the upper and under jaws; as for the upper jaw, however, only along its posterior

portion; the niandibulary line of pores is divided into two parts. The ventral fins are

located immediately behind the pectorals, whose length is nearly o times as great. The
short first dorsal fin begins immediately over the ventrals; the second, long(>r dorsal fin

and the anal fin have an equal extent, and arc sci)arated somewhat widely from the. caudal;

both are very low in their posterior half.

Eadial formula: D. 8+22 (!); A. ca. 22; V. 13; V. G.

PONERODON, Alcock.

Pnverodon, AlcocK, Ann. and Mag. Nat. Hist., ISOO, il, 20:!.

Acantho])teryglans, with l>ody elongate, naked. Eyes lateral. Two separate dorsal

fins, of wliich the second is much the longer, and equal, opi)osite, and similar to the anal;

ventrals thoracic; pectoral rays branched. Cleft of mouth extremely wide; Jaws distensi-

ble and armed with canine teeth, as are also the palatines. Gill-opeuings very wide, the

gill-membranes united anteriorly; jireoperculum with a (small) spine at its angle; 7 brauciii-

ostegals; pseudobranchiie. Lateral line single, uninterrupted. Abdominal cavity enor-

mous. No air-bladder. iSTi) pyloric ca-ca. No anal paiiilla. Vertebra! 14/24.

This genus is represented by a single si)ecies (I'onerodon rd.stator, Alcock, oj). cit.,

203, pi. IX, fig. 5), obtained by the Invvstujaior in 1890, at station 102, off the Madras (;oast,

at a depth of 090 to 920 fathoms.

Family UR ANOSCOPID.^.
Uranoscopkla-, Gill, Proo. Acad. Nat. Sci. Pliila., ISOl, in; Air. Fain. Fi.sli., 5 (No. It).—.Toudax and GiL-

BEnT, linll. XVI, U. 8. Nat. Mns., 6l'9.

Uranoscopina, GrN'TiiKi;, Cat. Fish. Brit. Mus., ii, 225.

Body oblong, widest and usually deepest at the occi])ut. Scales adherent, .small,

smooth, arranged iu oblique series, sometimes wanting. Lateral line near dor-sai outline,

feeble or obsolete. Head cuboid, partly mailed above. Eyes vertical, small and ant erica-,

on the top of the head. Mouth vertical, with strongand prominent mandible; lilts more or

less conspicu(aisly fringed; teeth moderate, on the Jaws, and usually on the vomer and

palatines also; premaxillaries protractile; maxillary broad, without supplemental bone, not

slipping under the preorbital. Gill openings large; gill-membranes free from isthmus,

nearly separate. IJranchiostegals 0. (iills 3.^, a snnill slit behind t he last. P.seudobranchiiB

present. No anal papilla. Dorsal fins 1 or 2, .spiuous part short, .soft part ehmgate; anal
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loiij;-. Caudal not forked, rectoial tius with broad, oblique ba.ses, the lower rays rapidly

shortened, most of theiu branched. Veutrals Jugular, close togetlier, i, '>, the si)iiie very

short, the innermost rays the longest. Air-bladder geuei'ally absent. Pyloric ca^ca in mod-

erate number.

URANOSCOPUS, Linnaeus.

UranoKcopus, Linn/eiis, Systems Natura?, ed. x, 1758, i, 250.

—

Cuvier, R6gne Animal, od. i, 1817, ii, 301.

—

C'uviEK and Valenciennes, Hist. Nat. Poiss., m. 285.

—

Guntuek, Cat. Fish. Brit. Mus., ii, 220.

Head large, broad, partly covered with bony plates ; body somewhat cylindrical ; cleft

of the mouth vertical; eye on the upper side of the head. Scales very small. Two dorsals,

the first with three to five spines; veutrals jugular; pectoral rays branched. Villiform

teeth in the jaws, on the vomer, and palatine bones, without canines; generally a filament

below and before the tongue; ox)ercular apparatus generally armed; cavity of the gills with

an opening above the operculum as well as posteriorly. Pseudobranchi*; six branchios-

tegals. Air-bladder none
;
pyloric appendages in moderate number. {Giinther.)

Uranoscopus crassiceps, Alcock, a species with an immense infiated head (Auu. and Mag.

Nat. Hist., 18!)(>, ii, 205), was taken by the InvexiUjator in the Bay of Bengal at station 90, in

98-102 ftithoms. One of the 25 sjjecimens captured had in its stomach 7 specimens of Scop-

elus pierotus. It is very possibly a resident beyond the hundred-fathom line.

Family BATRACHID^^.
liairaelMw, Swainson, Nat. Hist. Fish, etc., 1831), II, 181, 282.—GOntuek, Cat. Fish. Brit. Mus., ill, 166.—

Gill, Arr. Fam. Fish., 1872, 5 (No. 41).

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 750.

Body depressed in front, comjiressed behind; head large, depressed, with unarmed
cheeks and with ('onspicuous muciferous channels. Teeth strong. Premasillaries protrac-

tile. Gills 3, a slit behind the last. Pseudobranchiie none. Gill-openings lateral, witli

membranes broadly united to isthmus. Gill-rakers present, moderate. Suborbital without

bony stay; post-temporal bone simple, undivided; scales small, cycloid, or wanting. Dor-

sal fins two, the first of 2 or 3 low, stout .spines; soft dorsal elongate aud similar to anal,

but shorter. Veutrals jugular, rather large (i, 2 or i, 3). Pectorals very broad, the rays

branched; i)yloric ca3ca none. Caudal distinct, rounded.

GenLis PORICHTHYS, Girard.

PoHchthys, Giraud, Proc. Acad. Nat. Soi. Phila., 1854, 141.

—

Gunther. op. cit., 175.

—

Jord.\n and Gilbert,

op. cil., 751.

Body cottiform. Head rather broad, depressed, the lower jaw projecting; mouth wide

with conical teeth in jaws, aud a canine ou either side of vomer; operculum with single

spine. Skin naked, with several series of distinct mucous pores. Spinous dorsal with 2

minute spines. Pectoral broad. Branchiostegals vi. Air bladder in two lateral parts.

Vertebne 11-f 31. {Jordan and Gilbert.)

PORICHTHYS POROSISSIMUS, (Cuv. & Val.),Gunther. (Figure 267.)

Butrachiisporosissimiis, Cuvier and Valenciennes, Hist. Nat. Poiss., xii, 501.

I'orkhthijx porosissimiis, GiJNTHER, op. cit., iii, 176.

—

Jordan and Gilbert, toe. cit.

Depth of body one-sixth of its total length. Head narrowed anteriorly, its length

3g-4.J ill total length. Head with several rows of fringed pores; 2 concentric series on the

abdomen, the outer extending forwards between bases of veutrals. Ventrals reaching

bases of pectorals. Pectorals reach to vertical from sixth anal ray. Caudal not half as

long as head. Color olive-brown above, with copiwry retlections, tlie belly bras.sy-yellow;

sides with irregular broad, vertical cross-blotches, most distinct in the young; dorsal gray-

ish with oblique dark bars; vertical fins sometimes margined with black; pores of lateral

lines bead-like, shining silvery; a white space below eye, with a black crescent below it.

Radial formula: D. ll, 37; A. 33; V. I, 2; P. 18.

This form, well known on the western coasts of tropical America, occurs in deep water in
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the Carribean, having: been found by the Blake at station OLXXVI, on the Alaoran Shoals, at

a depth (»f ?..) lathoms, and at station xxxiv, ort' Granada, at a depth ofUi; I'atlioms; also by
the Albatross at station L'417, in 33^ 18' 30" X. lat., 77^ 07' W. Ion., at a depth olO.') iathonis;

at station 2418, m 33° 20' N. lat., 77° ():>' W. Ion., at a depth of 90 fathoms; at station 2lL'l-2

at a dej)th of from 31 to .U fathoms; and at station 2122, in UV^ 37' N. lat., (51° 41' 22" W.
Ion., at a depth of 34 fathoms.

One iudividual lot (2121-2) corrcsiwud, in their dull ('oloration with P. 2>orosissmns as

described by Giinther. The others are all colored in the manner described iov P.plectrodon,

(iiinther.

Thalassophri/ne maculosa, Giinthei', has been found at a depth ol' 42 fathoms, and ])0s-

sibly occurs at a still greater depth.

Family GOBIID^^.

Les (iobioides, CUVIER, R&gne Animal, eil. i, 1817, ii, 211t; id. 2, 1829, ii, 236.

Gobiidie, BoNiVPARTE, Saggio, 1832, 35 ; Icon. Faun. Ital., liitnid. ; Cat. MctDdico, 184(1, 03.—Swain'Sox, Nat.

Hist. Fislie.s, etc., 1839, 183, 278.

—

Guntuku, Cat. Fish. Brit. Mhs., hi, 1.—Gill, Arr. Fam. Fish., 1872,6

(No. .52) ; Century Dictionary, 2560.

GoUoUUi, Blekker, Teutamen, 1859, 21.

Body stout, usually tapering from head to tail, sometimes more elongated, ovate, com-

pressed. Scales diversiform, ctenoid, cycloid, or wanting. No lateral line. Generally two

spinigerous dorsal tins, sometimes united in one. Ventrals tlnn-acic (normally i, 5), usually

contributing to f(H'm a ventral sucker. An anal papilla.

GOBIUS, Cuvier.

Gohius, CuviER, Rt-gne Animal.—GCNTrncR, (in iiart), Cat. Fish. Brit. Mus., in. 3.—.JounAX and Gilbert,

Bidl. XVI, U. S. Nat. Mus., 633.

Body more or less elongate, compressed beliind. Eyes liigh, dose together. Mouth

moderate. Teeth conical, on jaws onl^, , in several series, those in outer row larger. Isthmus

broad. Scales ctenoid; cheeks usually, and belly sometimes, naked. Dorsal usually with

G spines. Pectorals large. Ventrals completely united. Caudal (in obtuse.

Gohius eomctes, Ah^ock (Ann. and Mag. Nat. Hist., ISSi), ii, 208, pi. viii, tig. 2), occurs

below the hundred-fathom line in the Bay of Bengal, about ;;oO .specimens having been taken

at Tnvesligator station No. 90.

GOBIUS LESUEURII, Risso.

Goliiis Lesuenriu Risso, Hist. Nat. Eur. M^^rid., in, 1829, 281.—Cuvier and Valexcienxes, Hist. Nat. Poiss.,

XII, 33.—Bonaparte, Cat. Met., No. 567.—Guichexot, Exp. Alger. Poissons, 77.—Gixthkh, Cat. Fisli.

Brit. Mus., Ill, 12.—Caxestrixi, Areli. Zool., i, 113, pi. viii, fig. 2 ; Pescid'Italia, 174.—Vaillaxt, Exp.

Sci. Travailleuret Talisman, 340.—More vr. Hist. Nat. Poiss. Franc'e, ii, 219.

A Gohius, with a low first dorsal compo.sed of G ray.s, with orbital diameter greater

than width of iutcrorbital space, with 14 rays in second dorsal, and caudal lanceolate and

a little longer than head, and with lateral line of about 20-27 scales.

Radial forunda: D. VI, i, 14; A. i, 14.

This species, rare in the Mediterranean, where it has occasionally been ftmnd near Nice,

was obtained by the Tmvailleur off Villefranclie, in 44.5 fathoms. It was also found off

the Canaries in 80, and off Morocco in 112 fathoms.

Family CALLIONYMIDyE.

CalUontjmim, Bonaparte, S.aggio, etc., 1831.

CaUhm,jmina\ SwAixsox, Nat. Hist. Fish., etc.. ii, 1839, 183.

CalUomimidd; Bonaparte, Cat.alogo Metodico, 1846, 69.—Gill, Ait. I^am. Fish., 1872, 6 (No. 51).

Callioniimohlei, Bleeker, Teutamen, 1859, xxiv.

CaUionnmina, GCntheu, Cat. Fish. Brit. Mus., iii, 138.

Gobioid fi.shes with two separate dorsal fins, and with tln^ ventrals widely separated.
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CALLIONYMUS, Linnasus.

CalUomjmiis, Linn.ei's, Systoina Natiira-, ed. x, 1758, I, 249 (type, C. lijrn); ed. xii, i, 433.

—

Gill, Proc. Acail.

Nat. Sci. Phila., 1859, 125.

Gobioids witb triaugular depressed head, iiaiTow mouth, protiactiU^ upper jaw, and gill

opeuiug reduced to a very narrow foramen on the upper surface of the head. Eyes mod-

erate, looking upwards. Teeth minute, absent from palatiiu's. Angle of preoperculum with

a strong spine. A single lateral line. First dorsal composed of a very few tiexible spines.

Ventrals normal, remote. Branchiostegals 6. No air-bladder. Pseudobranchiai jiresent.

Gills 4, with a slit behind the fourth.

''GallionyinuK has been restricted to species with a single lateral line, branchial aper-

tures on the sides of the nape, and perfect ventral fins. The G. f/oramensis, Blkr., may be

regarded as a distinct type [BiplogrammuH), distinguished by the double lateral line. 8yn-

ckiropus and Dactylopus are excellent genera, and the last has been adopted under the name
Vulsns, the change of name having been made on account of the existence of the term Dae-

fylojKxla, given by Von Meyer to a group of reptiles, as I have been kindly informed by the

author of the change. Such extreme views would necessitate very numerous changes in

the nomenclature, and are not recognized by naturalists generally." (Gill.)

CALLIONYMUS LYRA, Linn^us.

CalUonymus lyra, Linn.eits, Systema Natura-, ed. x, 1758, i, 249; ed. xii, 17GG, ii, 433.—VAILL.^^•T, Exp. Sci.

Travaillenr et Talisman, 349.

This well known European form, found along the entire coast of Europe from the Ger-

man Ocean to the Mediterranean, was obtained by the French expedition in the Gulf of

Gascony in 411 meters, off Spain and Tortugal in 1*9 to 240 meters, off Morocco in 112

meters, and near the Canaries in 90 meters.

In addition to the three Atlantic forms named below, the Challenger took G. laianvs,

Giinther, in 140 fathoms off the Kai Islands (station 192), G. calauropomus, Eichard.son, from

11.J fathoms, near the Philippines (station 204 B).

The Investigator took G. carebares, Alcock (Ann. and Mag. Nat. Hist., 1S89, ii, 209, pi.

VIII, fig. 8), in the Bay of Bengal (station 9G), 98 to 102 fathoms, about 70 specimens.

CALLIONYMUS PHAETON. GVtntiier.

Callioniimuiifentimut, Bonaparte, Faiiua Italica, Pesci, Fasc. with figures of male and female (not C. fcsiivits,

Pailas).

CaUiomjmufi phaeton, GOnther, Cat. Fish. Brit. Mas., ill, 18()1, 147.

—

Vaillant, Exp. Sci. Travaillenr et

Talisman, 319.

A. GaUuniymus having the in-eopercular spine bicuspid and the last dorsal and two

middle caudal rays filamentous in the male.

Eadlal formula: D. iv, 9; A. 8; C. 10.

Color; reddish, variegated with green.

This form, not generally recognized by the Italian ichthyologists, is supposed to occur

in the Mediterranean, whei'e Bonaparte obtained the specimen figured by him. Vaillant

had si)ecimens from off the Azores, taken in 560 meters by the French Expedition (station

CXXIII).

CALLIONYMUS HIMANTOPHORUS, Goode and Bean, n. s. (Figures 2G8, 2G8, A. B.)

The body is slender, moderately elongate, the fins are all well developed, the tail taper-

ing and with some of its rays produced into a filament. The greatest depth is at the head

and the anterior i)ortion of the truidc. The depth of the head equals the length of its post-

orbital portion and, also, the greatest depth of the body. The caudal i)ednncle is very slen-

der, the least height of the tail being scarcely more than one-fourth the greatest height of

the body. The profile descends very rapidly at the snout. The mouth is small and the
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intermaxilla is very protractile, but may lie almost entirely concealed under the i)reorl)itals.

The intermaxilla reaches to the front of the orbit. The maxilla is a roumlish, slender hone,
extending backward to the end of the intermaxilla. The mandible is about as lon.n as the
eye; it extends to the vertical through tlie front of the pupil. Teeth in villiform bands on
the intermaxillary and mandible. The interorbital space is very narrow, less than a fourth
of the length of the eye, which is Ih times as long as the snout and nearly onceight h of the
total without caudal. The length of the head to the gill-opening is two-sevenths of the total

without caudal. There is a strong bifurcated sjiine at the angle of the preoperculum ex-

tending backward slightly beyond the gill-opening; the length of this spine at its upper
articnlati(m is two-thirds the length of the eye. The gill-opening is reduced to a small slit,

placed at a distance behiiul the eye about equal to the length of the eye and above th«! nu'dian

line of the body. Skin naked. The lateral line is abruptly arched over the gill-opening

and is connected across the nape with its feUow of the opposite side.

The spinous dorsal is somewhat elevated in front; the lirst spine is nearly twice as

long as the last, its length being about one-tifth of the total length without caudal. The
sixth and seventh rays are tlie longest, their length nearly eciualing that of the base of the

fin. The caudal consists of four simple and eight divided rays. Of the divided rays in

the specimen described the fifth ami sixth are the longest, the lower portion of the fifth

and the upper portion of the sixth l)eing produced into a filament, making these rays as long

as the distance from the tip of the intermaxillary to the fourth anal ray. It is worthy of

remarlc that in another example of the same species and of about the same size as the type

the sixth of tlie divided rays alone contributes to form the filament; and in a young exam-

ple, one about one-third as large as the type, the first dorsal spine when laid back reaches

to the end of the soft dorsal. Some of the numerous examples of this species have none of

the caudal rays much produced, even in large individuals. The anal fin begins directly

under the third ray of the soft dorsal ; its rays increase in length to the sixth, which is the

longest and twice as long as the first, its length being contained five and two-thirds times

in the total without caudal. All the I'ays are simple except the last, which is divided. The

pectoral begins under the middle of the spinous dorsal and extends to below the fifth ray of

the soft dorsal ; its rays are all simple. The ventral base overlaps the lower extremity of

the pectoral base; its origin is under the gill-opening. The fourth and longest ray equals

one-fifth of the total length without caudal. There is a small but distinct anal papilla.

Radial formula: D. iv, 8; A. 8; T. 19; V. i, o.

Color, generally light brown, the back with numerous narrow streaks and blotches of

slightly darker brown. A dark blotch on the membrane between the third and fourtli dor-

sal spines, in some cases occupying nearly all of the membrane; in other cases more limited

and nearly elliptical in shape. Anal with a broad subvertical dark band, the tips of the

rays and a small area of the membrane behind each ray pale. The lower caudal lobe with

a narrow submarginal dark baud. Ventral with two indistinct narrow dark bands on its

outer half.

Specimens of this species were obtained by the Blake from station xxx, oli' Barbadoes,

at a depth of 20!) fathoms; station clxxx, in 24° 17' 30" N. lat., 82-5 09' W. Ion., at a

depth of 137 fathoms; station xxxiii, off Santa Cruz, at a depth of 115 fathoms; station

ccxvi, in 20O 31' N. lat., 850 03' W. Ion., at a depth of 119 fathoms, and station ccxxx,

in 230 13' ]sf. i^t,^ ygo lo' W. Ion., at a depth of SI fathoms.

Additional specimens were secured by the Albatroufi fiom the following iDcalities: Sta-

tion 2359, in 20^ 19' 10" N. lat., 87° 03' 30" W. Ion., at a depth of 231 fathoms; station

2101, in 280 11' N. lat., SSo 10' W. Ion., at a depth of CO fathoms; station 2311, in 32^ 13'

N. lat, 77° 51' W. Ion., at a depth of 159 fathoms; station 24(»2, in 28^ 3G' N. lat., 85^ 33'

30" W. Ion., at a depth of 111 fathoms, and station 210G, in 28° 10' N. lat., 81° 19' W.

lou.j at a depth of 20 fathoms.
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Family STICH^EID^^.

Sliclimdw, Gll.L, Troc. Acad. Nat. Sc, Phila., 1864, 208.

SlU-hmdd', Gil.l., Can. Nat., 1865, 247, 25:{; Arr. Fain. Fishes, 1873, 4.

,Slicli(vin(i; JoRi>AN and Gilukkt, Bull, xvi, U. S. Nat. Mns., 7.05.

Bleuuioid lislies with body low, elongate, aurt compressed, covered witli cycloid scales.

Teeth usually well developed, but no molars. Suborl)itul ring not articulated with pre-

opercle. Dorsal long, continuous, and the entire lin made up of stiff or tlexible spines.

Anal loug, usually with one or two small spines. Ventrals jugular, few rayed. Branchial

apertures j)rolonged forwards and divided by a narrow isthmus. Pseudobraiichia'. Gills

4, with a slit behind the fourth. Vertebra' numerous. Pyloric cieca developed in small

number.

This family is chiefly littoral, ami only oiu^ genus, ChirolopMis, has been found in any

considerable depth.

CHIROLOPHUS. Swainson.

Chirolopliiis, Swainson, Nat. Hist. Fish, etc., ii, 1839, 275.

Carelophiix, Kuoyki:, Nat. Tidskr. (2), I, 1844, 236.—Strom, Norsk. Vid. Sclsk. Skr., 1881, 75.

BI(tnmo])S, Nii.ssoN, Skand. Fanii. iv, 1S.53, ji. 184.

—

Gunther, Cat. Fi.sh. Brit. Mns., in, 287; Challenger Re-

port, XXII, -71.

Body moderately elongate, covered with very small scales; lateral line none. Snout

short; small teeth iu the jaws, none on the palate. Dorsal lin long, formed by sjunesonly.

Ventrals very distinct, composed of 1 spin(> aud several rays, distinctly jugular. Caudal

distinct. Gill-openings of moderate width, with the gill-membranes connected with each

other; pseudobrauchiae present; branchiostegals six; air bladder and pyloric appendages

none. {Giiiifhcr.)

CHIROLOPHUS ASCANII, (Wai.haiim), Gooi>k & Beax.

Blennius Ascanii, Walbaum, Art. renov., in, 173.

Blenniops Ascanii, GuxTiiEU, Cat. Fish. Brit. Mns., iii, 284; Ann. Mag. Nat. Hist., 1874, xiii, 139; Challenger

Report, XXII, 71.

Cardopltys Ascanii, .Strom, Norsk. Vid. Selsk. Skr., 1881, 75.

—

Coi.lett, Nyt. Mag. f. Natnrvid. Christ.,

XVIII, 1884, 68.

The height of the body is nearly equal to the length of the head, and one-seventh of

the total. Snout short, with the cleft of the mouth very oblique. A short tentacle at the

nostril; two pairs of fringed tentacles above the orbits, the i)osterior of which is about three

or four times the length of the anterior, and as long as the head is high. Neck with many
very small skinny flaps. Ventral fins small; the two anterior spines sometimes elongate,

ami i)rovided with skinny appendages at the top. Iveddish brown, with several cross-

bands on the back. (Giinther.)

This Blenny was obtained during the cruise of the Porcnpinc between Shetland and
Faroe, iu ISO fathoms, and is recorded by Striiin from 140 fathoms in Throndhjem Fjord.

Family ANARRHICH ADID^E.

Anarrhirliini, BoxapaRTE, Cat.alogo Motodico, 1840, 7, 08, (sub fani., 117).

Anarrliicha'/ormef, Bleeker, Tcntanicn, 18.59, XXV.
Aiuirrhivhadida; Gli.i,, Canadian Naturalist, 1865,247,252.

I'leunioid fishes with molar teeth strong, on vomer, palatines, and sides of lower jaw;

dorsal of tlcxil)l(' .spines only; scah^s minute; gillnieuibrancs joined to Ihe isthmus; no

ventral fins; air-bladder lu-esent; no lateral line.
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ANARRHICHAS, Linnpeus.

Aiian-hichas, Artrdi, Linn.eus, Syst. Nut., t»\. x, 1758, i, 247 (typo, AnarrhicJmn hipiiK, L.) ; c<l. xii, 17GG, n,
430.—GuxTiiER, Cat. Fish. Brit. Mus., in, 208.—JoRI)A^f ami Gilbert, Hull, xvi, U. S. Nat. Mus., 781.—
Bean, Proc. U. S. Nat. Mus., ii, 1879, 212.

Body moderately elongate, covered with rudimentary scales; head scalcless, witLout
cirri, compressed, narrowed above, the prohle strongly deciirved; mouth wide, oblique;
premaxillary not protractile; jaws with very strong conical canines anteriorly; lateral teeth

of lower jaw either molar or with pointed tubendes; upper jaw without lateral teeth; vomer
extremely thick and solid, with 2 series of coarse molar teeth

;
palatines with 1 or 2 similar

series. Gill-membraues broadlv joined to the isthmus; no lateral line. Dorsal fln rather

high, composed entirely of flexible spines, which are enveloped in the skin; anal fin lower;

caudal flu developed, fi*ee from dorsal and anal; no ventral tins; pectoral fins broad, placed
low; air-bladder present; no pyloric cteca. (Jordan ;\uil Gilbert.)

A key to the species of Anarrhichas, prepari^d by Dr. Bean, is given. In this no ref-

erence is made to A. dentlculutus of Kroyer, because the slight descriptions which we have
of this species do not serve to distinguish it from A. lafifrons. The species known on the

American coast as A. hitifrons is evidently the latifrom of Steeustrup' and Oollett,'^ and we
can not see that it differs from A. dentlculntiis of Giinther^ or of Kroyer.*

KEY TO THE SPECIES OF ANARRHICHAS.

A. Banrted species.

b. Bluish gray, with 9-12 darker cross-bands. Vomerine teeth extend farther back than the palatitie.

A. Lri'us

66. Greeaisli, with 14 deep green cross-bands; operculum having a green or blue spot; head, back, and
sides above mingled Ijluish and red. Height of body contained about SJ times in its longtii.

[A. FASCIATUS]

AA. Species without bands,

c. Spotted (in life).

d. Many large, round, l)lack spots. Vomerine teeth extend nearly or quite as far back as the

palatine A. MixoR
cc. Unicolored.

c. Brown; I). 84; C. 17; scales none; nostril midw.ay l)etwecu eye ami mouth; head con-

tained 2^ (!) times in total length; 6 canines in upper jaw [A. ORIENTali.s. P.acific]

ce. Dark brown ; vomerine series longer than i)alatiue, and extends farther back ; D. 81 ; C.

20-21; scales few; nostril nearer eye than mouth; head contained 4A-4| times in total

length; 4 canines in upper jaw [A. lepturo.s. Alaska]

dd. Brown, obscurely .spotted with darker; vomerine teeth do not extend nearly so far back as the
palatine A. latifrons

In the measurement tables which follow the hundredths of length are calculated from

the total length without the caudal.

ANARRHICHAS LUPUS, Lin.n.kus. (Figure 269.)

Anarrhichas lupus, Linn.eus, Syst. Nat., i, 1766, 430.—1)e Kav, Nat. Hist. N. Y., Fishes, 1842, 158, pi. xvi,

fig. 43.

Anarrhichas romcrinus, Stoker, Hist. Fish. Mass., 1867, 9!), pi. xviii, tig. 1.

This is a banded species, with a general hue of bluish gray, with 0-13 darker cross-

bauds. The vomerine teeth extend farther back than the palatines.

On the New England coast it is frequent in the deep waters and approaching the shore,

particularly in winter. It is associated with many deep-water forms.

Noget om Shegten Soulv, etc., 1876, p. 43 (Viden.sk. Medd. fra den uaturhistoriske Forening i Kjobcn-

havn, 1876, p. 201, tal). in, hgs. 3, 3', and 3").

^Ciira. Vidensk.-Selsk. Forhaudl. 1879, No. 1, p. 46, i)l. ii, fig. 2.

'Cat. Fish. Brit. Mus., in, 1861, p. 211.

•Gaimard, Voy. en Scaud., etc., Zoul., I'oiss., pi. xii. fig. 1 (no description).
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TABLE OF MEASUREMENTS.

Species: Atiarrkichas lupus.

Current number of specimen

.

Locality

Extreme length
Length to origin of middle caudal ray
Body:

Greatest height
Greatest width
Height at base of pectorals
Least height of tail

Head:
Greatest length
Greatest width
Width of iut«rorbital area
Length of snout
Teetil

Length of upper jaw
Lengt h of mandible
Distance from snout to orbit
Long diameter of eye

Dorsal

:

Distance from snout
Greatest height
Length of first ray
Length of longest ray

Anal:
Distance from snout
Length of first ray
Length of longest ray

Caudal:
Length of middle rays

Pectoral

:

Distance from snout
Length

Branchiostegals
Dorsal
Anal
Caudal
Pectoral

233G4 a.

Lat. 42^ 50' N., Ion.
65° 50' W.. 85 fath-
oms.

MiUi-
meters.

107
94

19
12
19
4

25
13

5
4

n
13

14

H

24

6^

10

53

3i
64

13

24
17

VII
75
45
21
19

lOOtbs of
length.

20

123
20

H
26i
14

5i
H
14
15
7

Si

25i
7
68
10|

563
4

7

18

23364 6.

Lat. 42° 50' N., Ion.
65° 50' W., 85 fath-
oms.

MUli-
meters.

123i
109

22
13

2gi
134
S
6

<*)

14
15

64

7
12

14J

27
19

Til
75
46
21
20

lOOtlls of
length.

20
12
20

5i

26

12i
4.6
4.6

13
14
6

22
74
6?
11

54

3f
71

134

25
171

* The vomerine series extends farther hack than the palatines.

Species : Anarrhichas li(pus.

Current number of specimen
[

22249.

Locality Ipswich Bay,
I Massachusetts.

Milli-
meters.

Extreme length
Length to origin of middle caudal rays
Body:

Greatest hei^lit
Greatest width
Height at base of pectorals
Least height of tail

Head

:

Greatest length
Distance from nostril to anterior margin of orbit.
Gre:it.st width
Width uf iutrrorbital area
Length of snout
Greatest height
Length of upper jaw ^

Length of mandible
Distance from snout to orljit

Long di.ameter of eye
Dorsal

:

Distance from snout
Gre.atest height
Length of longest ray

Anal

:

Distance from snout
Length of tirst ray
Length of longest ray
Leught of la.st ray

Caudal;
Length of middle rays
Length of external rays

Pectoral

:

Distance from snout
Length

Branctiioategals
Dorsal
Anal
Caudal
Pectoral

380
345

74
46
20
20

lOOths of
length.

19J
ti
18
5

24
2
13
3*
4ii

17'

12
13

64
5

10

23i
15

17419.

Bergen, Norway

Milli- : lOOths of
meters.

I

length.

570
522

73
47
20
20

19
9

18
5

23

24
Hi

54
18

3|

21

C h r i stiani a
Fjord, Norway.
E. CoUett.

MiUi-
meters.

639
585

12

50

94

22i
15

VI
74
48
20
20

lOOths of
length.

214

Coxs wai n s

Ledge, July 25,

1874.

Milli-
meters.

1110
1020

194
44

22i
2
10

19m
124

«i
35

j

101

49J
3'

5J
34

9i
84

22m
72
44

21

lOOths of
length.

244
lOJ

21J
5

244
O

114
6

54

20i
124
14j

6J
3

21

12*

52

4;
6

81

"22

141

* The pectoral extends to the 14tb dorsal ray. t These measurements are taken from a cast.

I In No. 17419 the vomeriue'teeth extend farther back than the palatine.
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A single small specimen, about 30 millimeters in lengtb, was obtained at station 86(5,

in 65 tatboms, believed to be tbe young of Anarrhkhm lupus, ucver before recorded south
of (Jape Cod.

ANARRHICIIAS MINOR, Olafsen. (Figure 270.)

Jiian-liichaa minor, Olafsen, Reise i Ishuid, 1772, 683ft, 592, tab. 42.—STEKXSTUur, Viilcnsk. Medild. Naturb.
Forcu. Kjobenbavn, 1876.—Beax, Pioe. U. S. Nat. Mils., ii. 187!), 217.—Collhit, Foibaudl. Vi(b-u,sk.
Selsk. Cbristiania, 1880, 45.—Lilueuorc, Sverig. og Norges Flske, 540.—Guntuek, Clialluuger Report
x.vii, 1887, 70.

Anan-hirlius jHiiitheriiius, ZriEW, Nov. Aet. Petrop., 1781, 271, tab. h.

Anarrhii-hds karrak, Bonnatkrke, Icbthyologie, 1788, 88.

Anarrhkhas leopardiis, Agassiz, iu Si>ix. Pise. Bras., 1829, 92, tab. li.

A species with many large, round, black spots. The vomerine teeth extend nearly or

quite as far back as the pahitinc.

It occurs both along the shores and iu the deep water. The Fish (Jommissiou has spcci-

uieus from off the mouth of Gloucester Harbor aud from Eastport, Me. It has also been
found off Norway at a depth of 200 fathoms.

ANARRHICHAS LATIFRONS, Steensthup and Hallgrimsson. (Figure 271.)

Anarrhichas latifrons, Stp. aud Hallgr., Fiirh. Skaud. Natiirf., 3dio Mote, 1842, 647.—Collett, Vid. Sid.sk.

Forli., Cbristiania, 1879, No. 1, 46, pi. II.—Bean, Proc. U. S. Nat. Mu8. ii, 1879, p. 218.—Lilljeborg,
o]>. cit. 540.—(Jt'NTHER, Cballenger Report xxii, 1887, 71.

Anarrhichas {Lycichtki/a) laiifrons, Gill, Baird's Ami. Rec. S. aud I. for 1876 (1877), CLXVii.

Anarrhichas (Uniiciilatus, Kkoyer, Overs. Vidonsk. Selsk. Kjiilieubavu, 1844, p. 140.

—

Gai.mard, Voy. en

Scaud., etc., Zoiil., Poiss., 1845, pi. 12.

A brown form, obscurely spotted with darker patches. The vomerine teetli do not ex-

tend nearly so tar back as the palatines.

TABLE OF MEASURE.MENTS.

Species: Anarrhichas latifrons, Stp.

Current number of Hpecimen .

LocalitT .

Colli'ft'a m«'asnre-
nients, Chrci. Viil.

Selsk. Forh., 1879,

Ko. 1, p. 51.

Oxfjord, West Fin-
mark.

Banquereau.

Extreme length
Length to oriifin of middle caudal ray.s
Body:

Greatest height
Greate.st width
Distance of anus from snout
Height at anal origin
Least height of tail

Head:
Greatest length
Greatest width
Width of interorhital area
Length of snout
Length of postorbital part of head
Length of npperjaw ^"

Length of mandiijle
Distance from snout to center of orbit

-

Diameter of eye
Dorsal

:

Distance from snout
Length of base
Length of first r<ay

Length of longest rav (6yd)
Anal

:

Distance from snout
Length of base

,

Length of fi rst ray
Length of longest ray (38th)

Caudal:
Length of middle rays
Length of external rays

Pectoral

:

Distance from snout
Length

Dorsal .'.

Anal
Caudal
Pectoral

Milli-

meters.
lOOtha of
length.

0.56

608

318
130
21

120

78
29
u
75
57

136
75
77
45
18

Milli-
meters.

IIOS
1048

255
97

21.38
3.45

19.74
!2.8:i

4.78
5.59

239
44

192
116

57
68

9.37

7.24
3.29

22.37
12. 34

101
111

85
27

205
875
22
68

590
455
20

CO
53

220
126
77
40
17
20

lOOths of
length.

24.33
9.25

23
4. 19

18.32
11.05
5.44
6.49

9. 64
10. 59
8.11
2.58

19.56

2. 10
6.49

1.91
4. 96

5. 73
5.06

21
12. 02

• Thc^ palatine series of teeth iu No. 21845 extends much farther back than the vomerine and is nearly or <iuite twice as long

as the latter.
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A resident of the deep waters iu 200 to 400 fathoms on the offshore banks. Mauy
specimens have been received from the halibut schooners, and it has been talicn in 100

fathoms off Finmark.

The Albatross obtained it from station 2429, iu 42° 55' 30" N. lat., 50° 51' W. long., at

a depth of 471 fathoms, and the National Museum has a specimen (Cat. No. 21845) taken

by one of the Gloucester fishing vessels in 1878 on the lishing-banks.

Family PTILICHTHYIDyE.
rtiUchthyinw, Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 369 (subfamily of: Mastacembelidai).

rtilkhlhi/idii', Gill, Standard Nat. Hist., viii, 1885, 259; Century Diction.iry, 4827.

Acanthopterygians with very elongate, anguilliform body, tapering to a point; small

head, mouth oblique, with i)rojecting lower jaw; branchial apertures restricted ; dorsal very

long, with about 00 spines and 145 rays; anal long and ventrals absent. Scales uoue.

Gill-membranes broadly united.

PTILICHTHYS, Bean.

PHlichthi/s, Bean, Proc. U. S. Nat. Mus., iv, 1881, 157 (type, Ptilichthijs Uoodei, Bean).—Jordan and (Jilbert,

Bull. XVI, U. S. Nat. Mus., 3G9.

Body elongate, serpentiform, apparently covered with very thin, scattered scales.

Mandible little movable, projecting, with a skinny appendage at tip. Cleft of the mouth
narrow. IMiuute teeth in a single series in the jaws, becoming larger and slightly curved

posteriorly. Margin of the upper jaw formed entirely by the interma.xillaries. IMaxilla

curved forward below. The gill-opening extends up to the middle of the base of the pec-

toral; the membrane is shghtly emai'ginate behind and is free from the isthmus; 4 gills, a

slit behind the fourth. Gill-rakers stout and short, moderate in number. S])inous portion

of the dorsal consistiug of many isolated spines, a narrow membrane beliind each. Soft

dorsal and anal with many rays. End of the tail free. Ventrals none.

The type species, rtilichthi/s Goodvi (Figure 304), was taken near the Aleutian Islands.

Everything seems to indicate that it is an inhabitant of deep water.

Family ZOARCID^^.
Zoarchidw, SWAINSON, Nat. Hist, and Class. Fislics, 1839, ii, 181, 283.

Zoarddw, Gill, Mem. National Acad. Sci., vi, 1893.

Lycodidw, Gunther, Cat. Fish. Brit. Mus., iv, 1862, 319.

—

Gill, Proc. Acad. Nat. Sci., Phila., iv, 319; vp. cit.

1881, 179.—Jordan and Gilbert, Bull, xvi, U. S.Nat. Mus., 783.

Lycudoidii; GlLL, Proc. Acad. Nat. Sci., Phila., 1863, 255.

Physoclystous fishes having body elongate, more or less anguilliform, naked or studded

with minute cycloid scales. Head large, unarmed; mouth large, with conical teeth in jaws,

and soiuetimes on vomer and palatines. Gill-membranes broadly united to isthmus,

branchial apertures lateral, not confluent; pseudobranchiai present; gills 4, a slit behind

the fourth. Dorsal and anal fins elongate, confluent around the tail, of soft rays only, or the

former with a few posterior spines covered with a thick skin; pectorals small; ventrals

jugular, rudimentary or suppressed. Lateral line obsolete or nearly so. Gill-rakers small;

pyloric cseca rudimentary ; vent not close to head.

KEY TO THE SUBFAMILIES AND GENERA OV Z0ARCID.E.

I. Dorsal fm low behind, some of its posterior rays short and spine-like ; ventr.a]s small Zoarciiiw

A. Scales present; teeth stroiij;, conic, in jaws only [ZoAUCE.s]

II. Dorsal (in continuous , Lycodinw

A. Ventral lins present.

1. Vomer and palatines toothed.

a. Scales present.

I. Body moderately elongate Lycodes

II. Body very elongate.

'Spines of vertical fins normal Lycenchelys
* * Spines laterally reijuforced LYCODONUiS
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b. Scales absent LYCoi>,u.Eris
2. Vomer toothless, palatiucs ileutigerous.

rt. Scales present, iiiilieiklrd Ai'Robon
3. Vomer aiitl palatines toothless.

a. Scales present Lycodopsis
B. Vontrals absent.

1. Scales present.

(«. Vomer and palatines toothed [M.wnea'J
/). Vomer and palatines toothless [Botuuocaka]

2. Scales absent.

a. Teetli moderate.

I. Jaws ei[ual; body sciieless (!ymnei.is

II. Lower jaw longest [L vkcai; \ = Uuonectes]
h. Teeth in jaws and on vomer in asintjle scries, very ])roininent.

I. Skin loose and movable Melanostig.ma

LYCODES, Reinharclt.

Lycodcs, JlEI^suATlvr, Kongl. Dansko Selsk. Afhandl., vii, 1838, 147.—Gu.vtuek, Cat. Fish. Brit. Mas., iv,

785.—JoiiDAN and Gilisert, Bull, xvi, U. S. Nat. Mus., 785.

Zoarceoid tislies with body moderately elongate, aiigiiilliform, tapeiiug beliiud. Head
obloug; mouth ueaily hoiizoutal; lowei jaw iucluded. Teeth coiiical ou jaws, vomerines,

and i)alatiiies, those on jaws and palatines usually in single series. V(^l•ti(al tins united.

Origin of dorsal behind base of peetoral; peetorals moderate; ventral rudimentary, of 3 or

4 rays. Scales minute, imbedded, present on part or all of the body, the scaly area more
extensive in the adult than in the young. No air bladder nor pyloric ca'ca.

LYCODE.S VAIlLll, KEixiiAiiDT.

Lycotles rnft/ij, ReiniiaRPT, Kongelige Dauske Videnskaberues Selskabs natnrvidenskabeligo ogmtitbema-
tiske Afhandl., VII, 1838,153, tal). v.—GiLi,, Catalognoof the Fishes ot the Eastern Coast iif Nortli America,

1861, 46 ; Proc. Acad. Nat. Sci. Pbiladelphia, 1863, 260, (Sept. ) ; Catalogue, Fishes of East Coast of North

America, 1873, 18.

—

Guntuek, Catalogue of tlie Fishes in the British Museum, l\% 1862, 31!). "

Height of body one-eighth of its length. Head nearly twice as long as higii, its length

four and one-third times in that of body; snout long, the maxillary reaching to <i[>posite

middle of eye. Distance of vent from veutrals nearly etjual to length of iiead ; ventral tins

less than one-fourth as long as pectorals ; vertical fins scaly ; body wholly scaly.

Eadial formula: D. IKi; A. 93; V. 4; Vert. 25+87.

Color brownish yellow, witii (i blackish cross bands extending on the dorsal fin and

continent on the belly; the lirst cros.s band on and below the anterior dorsal rays, the second

above the vent; adults nearly uniform l)lackish.

This species is as yet known only from Greenland, whence was obtained this type of

Eeinhardt.

LYCODES ESMARKII, Collktt. (Fig. 272.)

Lycodes Esmarkii, Collett, Norges Fiske, 1874, 95; Norske Nord-IIavs. Exp., 1880, 81.

Lycodea Vahlii, Gooije and Be.^^, Proc. U. S. Nat. Mus., 1879, 201) (not of Reinhardt).

A Lycodes with body moderately elongate, its height oneeightli of its length. Length

of head two-ninths that of body; snout obtuse; maxillary not more than half :is long as head.

Vertical fins, nape and body behind fnmt of (hmsal scaly. Lateral line indistinct, divided.

Length of pectorals eigiit times in that ot body.

Kadial formula: D. 110; A. 95; P. 22; V. 4.

Color brownish black, with a whitish yellow patch on the nape, and 5 to S (ransverse

bands of the same color across the dorsal and posteriorly across the anal, these bands becom-

ing broken into annular spots with age.

The TJ. S. Fish Commission received from Capt. Z. Hawkins and the crew of the schooner

Owendohii, ( (f Gloucester, Mass., a fine specimen of a species of Lijaxh-s, obtained on La Have

Bank, in latitude 42o 43' N., and between the meridians of (i2- 20' and fi3 ^ 30' \\'., at a depth

of 300 to 400 fathoms, the schooner having changed position while fishing. A second speci
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iTion, ^^2 inilliinotcrs in length, was presented by Capt. William H. Greenleaf and the crew

or the schooner Clicsier li. Lunireiice, who secured it on the Grand Banks.

The dentition of the La Have specimen agrees exactly with that of L. Verrillii. The

lower jaw has the teeth in two series, with an imperfect series of smaller ones between. The

upper jaw has a single series of teeth, with a few smaller ones behind the symphysis. There

ai-e about seven teeth on the vomer and a single row of about seven on each palatine. The

teeth are obtuse-conic, not curved, as in L. Verrillii. In the specimen of i. Usmarlcii from

La Have the colors are somewhat less regular in distribution than those described and fig-

ured by Eeinhardt ; instead of showing G light bands, the arrangement of light color upon the

dark ground of the body is as follows : One white spot on each side, above tlie posterior end

•of the opercular flap, the spots not meeting on the dorsal line. The first saddle-shaped

marking begins on the back, under the eighth ray of the dorsal fin, and extends on either

side nearly to the middle of the body. The second saddle-shaped marking begins under the

twenty-seventh dorsal ray and extends nearly to the margin of the fin, involving the width

of about two rays and the connecting membrane, and extends also downward nearly to the

middle line of the body, increasing in width as it descends. The next begins under the flfty-

fom-th ray, and resembles the last in form and extent. The next begins under the seventy-

\iinth, and, though smaller, resembles the others. The individual from the Graud Banks is

the largest yet recorded. The measurements are as follows

:

TABLE OF MEASUREMENTS.

Current number of specimen.

Locality

Extreme length
Body:

Greatest height
Greatest width
Width at vent
Height at vontrals
Height at vuit
Snout to middle of vent

fead:
Greatest length
Distance from snout to nape
Width over evi's

Greattst widili over clieeks
Greiiti-st ln-iiiht over cheeks
Witltli of interorbital area
Heiglit over eyes
Length of snout
Lengtli of o]K'rculum
Length of i>ostorbital portion of head. .

.

Length of max illary

Length of mandible
Distance from snout to orbit
Distance from snout to middle ()f pupil.
Long diameter of eye

Dorsal

;

Distance from snout
Lengtii of first ray
Leiiglh of eleventh ray
Length of twenty-fourth ray
Length of titty-fourth ray
Leiigt h of uiuety-tliird ray
Length of ray at end of tail

Length of longest ray
Anal

:

Distance from snout
Lengtii of first ray
Lengtii of twenty -fourth ray
Length of sixty. fourth ray
Length of eighty-tifth ray
Limgth of longest ray..."

Pectoral

:

Distance from snout
Distance of tii> from snout
Length

Ventral

:

Distance from snout
Lengtii

Brauchiostegals
Dorsal

22, 491.

Grand Banks.

Milli-

meters.

6;i2

Anal .

Pectoral

.

Ventral.

.

lOOths
of

length.

13
9

lOJ
12

21i
144

9!
lOi

74

24

6i

21J

21,991.

La Have Bank.

Milli-
meters.

]g

lOOths
of

length.

11
U
7

13
39

20i

9i
lOJ
10

9
6

54
lOJ
9

81
34

24i

5

5i
51

54
24
54

42

24

6

f
20
32
12

16

3

Measurements of
|

CoUett's mcasuro-
tyiie given by ments of a type
lleinliardt. * specunen. t

Danish
inches.

lOOths
of

length.

10
8

54

7*
40'

104

12.J

9

64

9
ca. 4

264
3
5

6h
6

54

6i

116-117
91-93, 95
19-20

54
54
3

54

22
334
114

18

24

Milli-
meters.

390

lOOtha
of

length.

43

20J

10

34

6

'i(J4

4

26J

16

1«

> Dansk. Vid. Selsk. naturvid. og math. Afb., Deel vii, 1838, 153, pi. v. t Norges Fiske, 1875, M.
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Examples were also obtained by the A Iltd truss iioiii station 2170, in 11"' 17' N. lat. 0(io33'

45" W. long., at a depth of 224 fathoms; and from station 2187, in 39- 1!)' 30" \. lat., 7lo
10' W. long., at a depth of J:20 fathoms; and by the Fixh Ifaick (Cat. No. 2St)20, U. S. X. M.)
from station 998, in 39° 43' N. lat., 71-^ 42' W. long., at a depth of 302 fathoms.

LYCOOES KETICIJLATUS, Keinha]:i>i-. (Kii^nii'cs 278, I'Sl, A, I!,)

Lycodes rcticidatus, KEiNiiAiavr. hic. cU., 107.

—

(ii'NTiiKit, Cai. Fisli. lirit. Mns., n, 320.—Gill, (oc. cii., 260.—
COLLE'IT, loc. cit., 84.

Lycodes Bossi, Malmgkkn, 18()4. (S]>ci.4mc.us from Spolzbcrgoii; fide C(iUot(.)

Lycudes gracilis, Sars, Forluiiidl. Vid. Sel.sk. Christ., 1867, 40-4.5, tal). i, lijjs. l-;>(t'niiii liri'ibak).

i^cofte jwrs^)ic(H«»i, KuoYER, Dausk. Vitlcusk. Sclsk. Afhaudl., 181.5, 2;!3.

—

(Ji'xrniai, /(/<>. <;(., :i20. Gill
Proc. Aeatl. Nat. Sci. Phila., 18(),3, 2(iO.

Body moderately elongate; its height about one-eighth of its length. Length of head
twice the height of the body; snout long; the maxillary extending beyond vertical from
middle of eye; distance of vent from ventrals more than length of head. Body entirely

covered with scales; vertical fins naked.

Eaclial formula: D. 94; A. 75; V. 4; I'yl. ca-c, 2.

Color, brownish, with a network of black lines on head and body; those on the

body in live groups, the three anterior of which are partly visible on tlu^ doisal fin; dorsal

dark-edged.

The Albatross obtained specimens from station 245.">, iu 47'"' 10' N. hit., 51 ' 02' \V. Ion.,

at a depth of S2 fathoms; from station 2452, in 47^^ 04' X. lat., 58^ 48' \V. hm., at a depth

of 89 fathoms; and from station 2052, in 24^ 12' 30" N. lat., 77° 13' W. Ion., at a depth of

140 fathoms; and the Fish Hawk (Cat. No. 26357, U. S. N. M., and Cat. Xo. 20358, U. S.

Kat. Mus.), from station 801, in Vineyard Sound, Xarragausctt Bay, in 17 fathoms.

LYCODES FUIGIDUS, Collett.' (Fi,mii<! 274.)

Lycodes frigidun, Collett, Forh. Solsk. Christ., 1878, Nos. 14, 45.

Color in adults, uniform gray-violet without bands or spots. Size large, reaching 500

millimeters and upward. Scales comparatively small, covering the entire body, but not

the head, nor the base of dorsal and anal; in the young the middle of the belly, tlie base

of the tins, and the tins themselves are usually naked. Teeth inescnt on the intermaxilla

and mandible, the palatines and vomer. In adults the height of the body is eontained C.J

times, in the young as many as 9i times in the total length. Tlie head is wide and tiat,

its length contained from 4 to 4J times in the total length. Lateral line low, extending from

the upper end of the gill-opening in a curved direction (h)wn toward the vent, from where

it runs close along the anal to the end of the tail.

B. 5; D. 93-98, (including one-half of caudal, 99-104); A. 80-85 (including one-half of

caudal, 85-90); P. 20-21; V. 3. (Collett, loc. cit.)

The Albatross obtained specimens from station 2110, in 35^ 12' 10" X. hit., 74° 57' 15"

W. Ion., at a depth of 516 fathoms; from station 2530, in 40° 53' 30" X. lat., 66° 24' W. Ion.,

at a depth of 950 fathoms; from station 2115, in 35° 49' 30" X. lat., 74° 34' 45" W. Ion., at

a depth of 843 fathoms; from station 2116, iu 35° 45' 23" X. lat., 74° 31' 25" W. Ion., at a

depth of 888 tathoms; from station 2209, iu 39° 34' 45" X. lat., 71° 31" 30" \V. ion., at a

depth of 1,080 fathoms; from station 2530, in 40^ 53' 30" X. lat.,60o 04/ w. Ion., at a depth

of 956 fathoms; from station 2550, iu 39^ 44' 30" X. lat, 70^ 30' 45" W. Ion., at a depth of

1,081 fathoms; Cat. Xo. 33429, U. S. X. M., from station 2072, in 41° 53' X. lat., 65° 35' W.
Ion., at a depth of 838 fathoms; Cat. Xo. 35582, U. S.X. M., from station 2106, in 390 35' N.

lat., 710 24' 30" W. Ion., at a depth of 1,04.) tathoms; Cat. Xos. 35509, 35571, and 35574, U.

S. X. M., from station 2203, in 39^34' 15" W. Ion., at a depth of 705 tathoms; Cat. Xo.

35438, U. S. X. M., from station 2180, in 39° 29' 50" X. lat., 71° 49' 30" W. Ion., at a depth

of 523 fathoms ; Cat. Xo. 35439, IT. S. X. M., from station 2 182, in 39° 25' 30" N. lat., 71° 44,

W. Ion., at a depth of 861 tatlioms; Cat. Xo. 35582, U. S. X. M., from station 21 15, in 35o 49'

30" X. lat, 740 34' 45" W. Ion., at a depth of 843 fathoms; Cat. Xo. 355.52, IT. S. X. M., from

Station 2216, in 39o 47' X. lat, 70^ 30' 30" W. h)u., at a depth of 903 fathoms; Cat. Xo,

19808—Xo. 2 20
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356liS, U. S. N. M., IVom station 2229, in ;57^ 38' -40" N. lat., 73^ IG' 30" VV. Ion., at a depth

of 1,423 fathoms; Cat. No. 33309, U. S. N. M., from station 20.52, in 39-3 40' 05" N. hit., 69° 21'

25" W. Ion., at a depth of 1,098 fathoms; Cat. ^o. 33521, U. S. N. M., from station 2094, in

39^ 44' 30" N. hit., 71'3 04' W. h.n., at a deptli of 1,022 fathoms; Cat. No. 32.S13, LT. S. N. M.,

from station 2018, in 37° 12' 22" N. hit., 74° 20' 04" W. Ion., at a depth of 788 fathoms; Cat.

No. 33304, U. S. N. M., from station 2051, in 39° 41' N. lat., 69° 20' 20" W. Ion., at a depth

of 1,105 fathoms; Cat. No. 35531, F. S. N.M.,from station 2208, in .39^33' N. lat., 71° 16' 15"

W. Ion., at a depth of 1,178 fathoms; Cat. No. 35G58, U. S. N. M., from station 2234, in 39^2

09' N. lat., 72° 03' 15" W. Ion., at a depth of 816 fathoms.

LYCODES MUCOSUS, Richardson. (Figures 275, 283, A. B.)

Lycodes miirosiis, Kichardsox, Last of Arctic Voyages, 1855, 320; pi. xxvi.

—

Bean, Bull, xv, IT. S. Nat.

Mns., 112.

The greatest height of the body (at the pectorals) is contained 8 times and its greatest

width (Jnst behind the pectorals) 9 times in the total length. The width at the vent is con-

tained 8 times in the length of the head and twice in the length of the longest dorsal ray.

The height at the veutrals about equals the height of the body at the pectorals. The height

of the body at the vent equals half the greatest width of the head, and is contained ll.J

times in the total length.

The head is very large, its length being -^ of the total, and its greatest width contained

5f times in the whole length. The distance from the tip of the snout to the nape is one-

fifth of total length, and four-thirds of the length of the mandible. The distance between

the eyes is contained 6 times iu the length of the head. The length of the snout is one-third

of the length of the head. The nostrils are much farther from the eyes than from each other,

tlieir distance from the eyes being contained 4 J times in the length of the head. The length

of the upper jaw is contained 6^ times iu the total length; of the lower jaw, 6§ times; the

upperjaw slightly exceeding the mandible in length. The eyes are very small, close together,

and high, their long diameter being equal to one-eleventh of the length of the head.

The distance from the tip of the snout to the beginning of the dorsal tin is contained 3^

times iu the total length. The first ray of the dorsal is contained 5| times in the length of

the head, and the longest, 4 times.

The distance of the anal from the snout is eleven-twentieths of the total length and

almost equals twice the distance of the pectoral from the snout. The first anal ray is con-

tained 9^ times in the length of the head, the longest 4^- times. The vent is nearly in the

middle of the total length.

The distance from the tip of the snout to the base of the pectoral is contained 3i times,

and the length of the pectoral 6| times in total length. The length of the pectoral equals

that of the mandiljle, and only slightly exceeds one-half of the length of the head.

The distance of the ventral from the tij) of the snout equals the length of the head. The

length of the ventral equals the long diameter of the eye.

Eadial formula: D. (including half of caudal) 90; A. (including half of caudal) 71; P.

18; V. 3.

Colors : These agree, in the main, so closely with Eichardsou's description of them, that

it is unnecessaiy to say more than that the cross-markings are faint and narrow.

The gape of the mouth is very wide. The character and arrangement of the teeth agree

licrfectly with the original description.

A single individual, 17 inches long, of this species, originally described from Northum-

berland Sound, was found by Lieut. Miutzer, and in-eseuted by him to the U. S. National

Museum.

LYCODES PALLIDUS, Collett.

Lycodes paWdus, Collett, Forh. Sclsk. Christ., 1878, No. 14,70.

Color (in young examples) pale yellowish gray brown, with a series (-5-6) of dark verti-

cal stripes on the dorsal, and a longer stripe toward the end of the anal. Scales compara-

tively large, covering the body up to about the base of the pectoral, while the head, nape,
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fins, aucl the micUUe of tlie belly are uaked. Teeth present on the iuteruiaxilla, palatines,

and vomer. Height of body contained 9i times, and head nearly 44 times in the total

length (in young individuals). The lateral line runs downward from the upjier angle of

the gill opening iu a curve under the median line of the body to about the vent, where it

ceases or becomes inconspicuous.

B. 5; D. 92-95 (with one-half of caudal, 98-101); A. 79-81 (with one-half of caudal,

84-86) ; P. 18-19.

Two young examples were taken in the middle of August off the north coast of Spitz-

bergen, in about 80° north latitude. The first was obtained August 14, from a depth of

459 fathoms at station 302, about 15 miles west of Norskoerne: bottom temperature,—1°

C; the bottom consisted of bluish-gray clay. This individual was a little over inches

long. The second, which was a young individual, 3A inches long, was collected on the same
day at station 363, about S miles west of Norskiieruc, in a depth of 260 fatlioms. The bot-

tom temperature was +1.2" C; the bottom consisted of blue clay.

Total length
Length to hase of caudal
Height at dorsal origin
Height at anal origin
Tip of snout from dorsal origin .

Tip of snout from vent
Vent to base of caudal
Length of head :

Snout (to oiigin of iris)

Long diameter of eye
Pnst-orhital part of head
Tip of lower jaw from ventral .

.

Ventral from vent
Length of ventral
Length of pectoral

Millimeters.
93
'JO

10
9
25
37
:>6

•n
7
4

10
16
19
3
13

Millimeters.
16i
ICl
17
15

46
64
100
37
13
7

17
27
31
4

17

The lateral line begins at tlie upper angle of the gill-opening, makes a slight curve

over the opercular flap, and thence proceeds in a curve, without any straight portion, aliout

dowu to the vent; from here, iu the two specimens, it isincons]>icuous, l)ut can be partially

traced along the anal base towaril the base of the caudal. The number of pores to the

vent is about 34. {Collctt, loc. cit.)

LYCODES PERSPICILLUM, KrOyer. (Figures 278; 278 A, young.)

Lycoiles pvvspkilUnn, Kroyer, Dansk. Vidensk. Selsk. Afhandl., XI, 1815.

Distinguished by a light body color ami dark bands, also two ocellatcd spots on the

forehead, which have suggested the specific name. Still further separated from the previ-

ously known species of Lycodes by the smaller number of fin rays, larger eye, etc. {Kriiyrr.)

Specimens were obtained by the Albaiross from station 2491, in 45° 24' 30" X. hit., oS'^

35' 15" W. Ion., at a depth of 59 fathom s, and from station 2456, iu47o 29' N. hit., 52^3 18'

W. lou., at a depth of 86 fathoms.

LYCODES SEMINUDUS, Eeiniiari>t.

Lycodes seminudus, Reinhardt, Koug. Dausk. Selsk., etc., 1838, 223.—Gi XTiiEi;, Cat. Fi.sli. lUil. Mus., IV,

320.—Gill, loe. cit., 260.—Collett, h>c. cit., 113.

Body moderately elongate; its height, which ishalf tlie lengtli of the head, oiie-seventli

of its length. Body naked in front of vent, scaly behind; finsiiakcd. Veiitrals distant

from vent somewhat more than length of head.

Radial formula: U. 91; A. 74; P. 21.

Color, uniform pale grayish brown, without spots or bauds.

This species is known only from Omenak, Greenland, but is likely to occur in deei)

water.
LYCODES SARSII, Collett.

Lijcodes Sarnii, Collett, Fork. Selsk. Christ., 1871, (i2-l}t), with a plafo.

A Lycodes with the body moderately elongate; its height, which is more than lialf tlie

length of the head, about oue-teuth of tlie total length; length of the head about 5.j times
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in tliiit of tha body; leii<>fh of the maxillary less tlian tlie leugtli of tbc Lead. Upper and
lower jaw with a series of roiiud pores, iiuiting at the augle of the uioutli, and continuing

backward over the operculum to the branchial aperture. Diameter of the orbit less than

the length of the snout, more than one-fifth the length of the head, and twice the width of

the interorbital si)ace. Origin of dorsal tin nearer to the vent than to the origin of the

pectorals. Ventrals short, of 3 rays, the longest slightly more than one-fourth the length

of the pectorals. Pectorals lanceolate, their length somewhat less than that of head. Dis

tance from vent to ventrals somewhat less than length of head. Scales lacking.

Eadial formula: P. 18; V. 3.

Color, brown above, yellowish below.

The type, ii millimeters long, was obtained in the Hardanger Fiord, Norway, at a depth

of 100-150 fathoms, in September, 18G9, by Prof. Sars. The specimen was immature.

LYCODES ZOARCHUS, Goode and Bean, u. s. (Figures 276, 276 A (youug), 283 C).

The greatest height of the body, 40 millimeters, is about one-ninth of the total length

;

it is entirely covered with conspicuous imbedded scales which extend behind the dorsal and

anal, leaving only a narrow, naked margin around these tins. Head and pectorals naked.

A lateral Une begins slightly above the upper angle of the gill-opening, rapidly curving

downward and extending along the lower part of the body not far from the base of the anal

tin; it can be traced above the anterior two-thirds of the anal.

The length of the head, 60 millimeters, is contained nearly 5| times' in the total. Its

greatest height, 32 millimeters, ecpials about one-half its length. The interorbital distance,

measured on the bone, is only one-fourth of the length of the eye. The length of the eye,

15 millimeters, is nearly one-fourth the length of the head and is equal to the length of

the snout. The nostrils are placed close to the ujjper lip and as far from each other as

from the eye. The maxilla reaches to the vertical through the middle of the eye.

The length of the upper jaw, 28 millimeters, is contained 2^ times in that of the head.

The length of the mandible, 31 millimeters, is nearly one-half that of the head. The man-
dible has a consi^icuous flap on each side, about as long as the eye, beginning at a distance

from the symphysis equal to one-half the length of the eye. The inner edge of the man-

dible also has a slightly elevated ridge of skin. Length of intermaxillary series of teeth,

13 millimeters, equal to one-fifth of that of the head. Length of palatine series, 12 milli-

meters, nearly equal to that of intermaxillary. Vomerines in a round patch. IMandibular

teeth in three series. Width of gill opening, 25 millimeters, two-fifths length of head. The
ventrals are in front of the base of the pectorals ; their length, 8 millimeters, equals one-

eighth that of the head. The distance between the lower angles of the gill-opening, 12 mil-

limeters, is nearly one-fifth the length of the head. The origin of the dorsal is distant from

the head a space equal to one-third the length of the head; it is slightly behind the middle

of the i)ectoral. The pectoral when extended reaches to about the vertical from the sixth

dorsal ray. The longest ray of the dorsal is about one fomth the length of the head. The
anal orginates under the seventeenth ray of the dorsal. The vent is under the fifteenth

ray of the dorsal. The longest pectoral ray, 38 millimeters, is contained about 9^ times in

the total length.

Color, grayish-brown, lighter on the belly and under surface of the head ; sides, ii-regu-

larly mottled with darker, a narrow dark edge ar the tip of the first four dorsal rays.

In a young specimen. No. 39299, the mottliugs on the sides are band-like, the bands not

extending below the middle of the body entirely. This example is from N. lat. ii° 2(i', W.
Ion. 570 11' 15", 190 fathoms.

D. 110; A. 102; P. 19.

The type of the description is a specimen 300 millimeters long, catalogue number 39298,

obtained by the Albatross in N. lat. 14° 46' 30", W. Ion. 59° 55' 45", 130 fathoms, oil' Nova
Scotia. This species has the same number of rays in the dorsal and anal as in some
specimens ot L, paxillus, but the pectoral has 19 rays instead of 16, the median lateral line

is not developed as in paxUlus, and the form is very much stouter, the greatest height in
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paxUlits being only a fifteenth nf the total length, while in zoarchiiti it is one ninth. The

head iin)a.rillus is one-seventh of the total length, while in this si)C(;ies its lengtli is con-

tained ')% times. The coloration is also very different from that o{]>ii.vill>(s, the latter being

a nuiform brown, while zoarchm has a black blotch at the beginning of the dorsal, and the

sides are irregularly mottled with dark markings, which in tlie young specimen form more

or less complete bands, while in adult specimens these bands break up into irregular

mottlings.

LYCENCHELYS, Gill.

Lycencheli/s, Gill, Proc. Acail. Nat. Sci., Phil.a., ISSl, 180.

A genus closely allied to Lijcnden, but having a very elongate body, its length being

from twelve to twenty-four times its height.

LYCENCHELYS MUR^NA, (CoLLETr), Cii.r..

Lycodes mur<cna, Collett, Forh. Sftlsk. Christ., 1878, No. 11, l.">.

Lycenchehis miirana, Gill, loc. oil.

\ Lyccnchrh/s witli body extremely elongate and slender; its greatest height con-

tained about 20 times, length of head nearly 8 times in the total length. The long diameter

of the eye is contained about 4i times in the length of the head. Body everywhere scaled,

head and fins naked. Ventrals comparatively close together, contained <! times in the length

of the pectoral. Teeth in a single scries in both jaws. Color (in the single young individ-

ual examined) uniform grayish brown.

D. 112 (including cue half of caudal, lis); A. '.)5 (including one-half of caudal, ItH);

P. 13.
MillmiftiTs. I

MilliBiptcrs.

Total length 141 Long diameter of eye 4

Length of head 18 Vertieal diameter of evf 3

Greatest height of body 7 Post-oi-bital part of head 9

Tip of snout' from vent" TO Length of interniaxilla 7

Tip of snout from veutrals ir> Greatest depth of liead 8

Tip of snout from dorsal -'I \Vidth of head ovcrehceiis 8.;>

Length of snout :'> Length of pectoral 12

Lateral line present, but dilUcult to trace in its entirety. From the upper angle of the

gill-opening a series of rather do.sely placed, very small pores (connected by a narrow line),

descends in a curve to a short distance behind the vent; after having reached nearly to the

base of the anal, it runs for a short distance nearly horizontally, whereupon it (-eases, or

can not be followed in the same direction with certainty. Another lateral line, however,

begins about over the vent, and runs horizontally along the median line, Ijecoming obsolete

toward the end of the tail. Tiie pores herein are very small and more widely separated, and

can be seen only by close observation ; the short whitish line wliich runs through each pore,

forms here no accompanying line.

Since the termination of the anterior descending lateral line is considerably behind the

originof the upper horizontal lateral line, no connection appears to exist between them.

[CoUett.)

One example, about 7 inches long, from the bank off Tra'uen. in llelgeland, Norway;

ice-cold water.

A, station 121, CCP 41' K lat., (P oO' E. Ion. Depth, .Ul fathoms, temperature, 0.8^ (J.,

bottom, clay. June 19, 1877.

LY'CENCHELY'S VEREILLII. {(iooDK and !!i:an), .lordan. (Figures -JTT. JTT A. Young.)

Lycodes Vernllii, G()OT>k and Bk.vx. Araer. .lour. S.i.a.id Arts, xvi, 1877,471; Cat. Fish., Essex Co. and Mass.

Bay, 1879, 9.—G<ioi>E, Proc. U. S. Nat. Mus., in. :i:>7, 477.

Li/cenehelys rerriUii, JORDAX, Cat. Fish. N. Anier.. 188."). 124.

Body very elongate, its height 12-1:! in its Icngtii. Head much depressed, its length

5| in that of the body; maxillary nearly reaching posterior margin of orbit: upper jaw much

the longer; profih; very convex; snout obtusely rounded above.

Kadial formula: D. 92; A. 8S.
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Color, light grayish brown above; below, pearly white; sides with irregular l)rowu

patches bisected by the lateral line; abdominal region livid blue; a spot of brown on the

tip of the tail.

L. YerriUii proves, as we have long believed it to be, a pygmy species, reaching

maturity at a length of from 5 to (i inches. The old males are transformed almost beyond

specific recognition by an extraordinary development of the entire head in advance of the

eyes. The snout becomes shovel-shaped, its length eqiral to two-fifths that of the bead,

while in the normal condition it is only one-fourth. We have examined sj)ecimeus in inter-

mediate condition. The extension of the snout is accompanied by a corresponding enlarge-

ment of the muscles of the cheeks.

The B}al;e secured examples from station cccix, in 40° 11' 40" N. lat., 68° 22' W. Ion.,

at a depth of 304 fathoms; from station cccxxix, in Sl-^ 39' 40" N. lat., 75° 14' 40" W. Ion.,

at a depth of 003 fathoms, and from station cccxxxii, in 35° 45' 30" N. lat., 74° 48' W.
Ion., at a depth of 203 fathoms. The Alhnfross ol>tained specimens from station 2547, in

390 54' 30" N. lat., 70° 20' W. Ion., at a depth of 390 fathoms; from station 2299, iu 35° 40'

N. lat., 740 51' 30" W. Ion., at a depth of 296 fathoms; Cat. No. 35563, U. S. ]S. M., from

station 2212, in 39^ 59' 30" N. hit., 70° 30' 45" W. Ion, at a depth of 428 fathoms; Cat. No.

35402, IT. S. N. M., from station 2187, in 39° 49' 30" N. lat., 71° 10' W. lou., at a depth of

420 fiithoms, and Cat. No. 35695, U. S. N. M., from station 2202, in 39° 54' 45" N. lat., 69°

29' 45" W. Ion., at a depth of 250 fiithoms. The Fish Huwlc took it from station 870, in 40°

02' 36" N. lat., 70° 22' 58" W. Ion., at a depth of 155 fathoms; from station 880, in 39° 48'

30" N. lat., 70° 52' W. Ion., at a depth of 252J fathoms; Cat. No. 28894, U. S. N. M., from sta-

tion 987, in 890 42' N. lat., 71° .32' W. Ion., at a depth of 335 fathoms; Cat. No. 28904, IT. 8.

N. M., from station 1025, iu .39o 49' N. lat., 71° 25' W. Ion., at a depth of 210 fathoms; Cat.

Nos. 28919 and 28923, IT. S. N. M., from station 998, in 39° 43' N. lat., 71° 32' W. Ion., at a

depth of 302 fathoms; Cat. Nos. 20730 and 20738, U. S. N. M., from station 898, in 37° 24'

N. lat., 74^3 17' W. Ion., at a depth of 300 fathoms; Cat. No. 28886, U. S. N. M., from station

994, in 390 40' N. lat., 71° 30' W. Ion., at a depth of 308 fathoms; Cat. No. 289.59, U. S. N. M.,

from station 1032, in 39° 50' N. lat., 69° 22' W. Ion., at a depth of 208 fathoms; Cat. No.

28730, TT. S. N. M., from station 925, in 39° 55', N. lat., 70° 47' W. Ion., at a depth of 229

fathoms; Cat. No. 29074, TJ. S. N. M., from station 1049, in 38° 28' N. lat., 73° 22' W. Ion.,

at a depth of 435 fathoms; Cat. No. 28928, U. S. N. M., from station 1028, in 39° 57' N. lat.,

090 17' W. Ion., at a depth of 410 fathoms; Cat. No. 26180, U. S. N. M., from between .39o 52'

20" N. lat., 700 58' W. Ion., and 39° 56' 30" N. lat., 70° 59' 45" W. Ion., in from 238 to 372

fathoms; Cat. No. 28800, U. S. N. M., from station 946, in 39° 55' 30" N. lat., 71° 14' W. Ion.,

at a depth of 247 fathoms; Cat. No. 28797, U. S. N. M., from statioii 947, in 39° 53' 30" N. lat.,

71'5 13' .30" W. Ion., at a depth of 319 fathoms; Cat. No. 31586, TL S. N. M., from station 992,

in 40° 33' N. lat., 70= 45' W. Ion., at a depth of 36 fathoms; Cat. Nos. 26082 and 26093, U. S.

N. M., from station 880, in 39° 48' 30" N. lat., 70° 52' W. Ion., at a depth of 252i fathoms;

Cat. No. 28902, U. S. N. M., from station 999, iu 39° 45' 13" N. lat., 71° 30' W. Ion., at a depth
of 260 fothoms; Cat. No. 31532, U. S. N. M., from station 1090, off Cape Cod, at a depth of

110 fathoms; Cat. No. 31759, U. S. N. M., from station 1142, in 39° 32' N. lat., 72° W. Ion.,

at a depth of 322 fathoms; Cat. No. 26160, U. S. N. M., from station 894, in 39° 53' N. lat., 70©

58' 30" W. Ion., at a depth of 305 fathoms; Cat. No. 31597, IT. S. N. M., from station 1092,

in 390 58' N. lat., 09o 42' W. Ion., at a depth of 202 fathoms; Cat. No. 28708, U. S. N. M.,

from station 938, in 39^ 51' N. lat., 09° 49' 15" W. Ion., at a depth of 317 fathoms; Cat. No.

20090, U. S. N. M., from station 879, in 39° 49' 30" N. lat., 70^ 54' W. Ion., at a depth of 225

fathoms, and Cat. No. 26080, U. S. N. M., from station 881, in 39° 46' 30" N. lat., 70° 54'

W. Ion., at a dei)th of 325 fathoms. Several individuals were taken by the Speedwell from

station 172, in 42° 33' N. lat., 69° 57' VV. Ion., at a depth of 115 fatlioms; from station 199,

olfThatchei's Islanil, at a depth of 98 fathoms; from station 194, at a depth of 110fath(mis,

and from station 104, off Thatcher's Island, in 75 fathoms.
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LYCENCIIELYS PAXILLTTS, (Goodf, and Bean) Jonlan. (Figures 279; 282.)

Lycodes paxiUus, GoODE and Bean, Froc. U. S. Nat. Miis., ii, 1879, 41; Cat. Fish. Essex Co. and Mass. Bay,
1879, 9.—GoonE, Proe. U. S. Nat. Mus. lii, 477 (a kipper male).

Lycenchelys paxilUis, Jordan, Cat. Fish. N. Anier., 188.5, 124.

LycodesjxmUohles, (ioouE and Bean, Bull. Mus. Comp. Zool., 1883, x, No. 5, 207-8 (a normal, not sexually
distorted, individu.al).

Body atteuuate, its g-retitcst liciglit about half the length of the head, which is broad
flat above, with declivous profile; its length contained about eight times in that of body.
Upper jaw extending far beyond the lower; cheeks very full and protuberant. Teeth stout,

recurved, and sharply pointed, in a single series on both Jaws, except at the symphysis; a
few teeth clustered at the head of the vomer; palatines with a single series; interorbital

space about one-fourth length of snout, which is about equal to that of eye, which is con-

tained 3.J times in length of head. The tubular nostril is much nearer to the tip of the
snout than to the eye.

Origin of dor.sal over eud of the extended pectoral; its distance from the tip of the
snout is contained 4 to V^ times in the total length ; tliat of the anal from the snout .3^ times

or less. Vent immediately in front of anal. The length of the pectoral equals one-half that

of the head, or a little more. The distance of the ventral from the snout is contained 8J
times in the total length. The length of the ventral is scarcely more than that of the

pupil. Scales very small, present everywhere except on the head and i)ectorals, extending

almost out to the margin of the vertical fins.

Radial formula: D. 110; A. 1(10.

Color, light brown, the head somewhat darker.

The form of L. paxillux is rounder and more terete than that of almost any other

described species. It is also easily distinguished by its very short head, by the peculiar

curvature of the stivmgj'aw, and by the enormous development of the muscles of the cheek.

In the small number of pectoral rays it resembles L. polaris, Sabine, L. murocna, Collett,

and L. VerriUii, Goode and Beau.

The type of L. lyaxillus is a male in breeding form, such as is shown in figure 270.

L. paxilloidcs was based upon a nrn-mal individual, as shown in figure U82.

The first examj)le of this form was obtained by Oapt. Joseph W. (JoUins and the crew

of the schooner Maflon of Gloucester, from the gully between Le Have and Sable Island

Banks, in lat. -120 48' N., Ion. 03° 07' W., and presented to the U. S. Fish Counnission for

the National Museum. The specimen, which is 14.3 iiK-]ies in length, is in a dilai>idated

condition, and was apparently taken from the stomach of a fi.sh, probably a halibut. Fish-

ing in this locality is carried on exclusively with trawls or long-lines at a depth of 1,200 to

2,400 feet.

The Blake secured specimens from station occix, in 40° 11' 40" X. lat., 08° 22' W. Ion.,

at a depth of 304 fathoms; from station cccxii, in 39° 50' 4."." N. lat., 70o 11' W. Ion., at a

depth of 400 fathoms; and from station oocsxxii. in 35° 45' 30" K lat., 74° 48' W. Ion., at

a depth of 2()3 fathoms; the Alhatro.ss from station 2501, in 39° 38' N. lat., 71° 42' W. Ion.,

at a depth of 500 fathoms; from station 2540, in 39° 53' 30" N. lat., 70° 17' 30" W. h)n., at

a depth of 538 fathoms; Cat. No. 35400, U. S. N. M., from station 2180, in 39^ 29' 50" N. lat.,

710 49' 30" W. Ion., at a depth of 523 fathoms; Cat. No. 33372, U. S. N. M., from station

2078, in 41° 11' 30" N. lat., 00° 12' 20" W. Ion., at a, depth of 499 fathoms; Cat. No. 35544,

U. S. N. M., from station 2202, in 3!)o 38' N. lat., 71^ 39' 45" W. Ion., at a depth of 515 fathoms;

Cat. No. 3500;!, U. S. N. M., from station 2238, in 39° 06' N. lat., 72° 10' A\'. Ion., at a dei>th

of 904 fathoms; Cat. No. 35545, U. S. N. M., from station 2202, in 39° 38' N.lat., 71° .39' 45"

W. Ion., at a depth of 515 fathoms; Cat. No. 35029, IT. S. N. M., from station 223.3, in 38°

30' 30" N. lat., 73° 00' W. Ion., at a. depth of 030 lathoms; and Cat. No. 3.-.(;i2, ir. S. N. M.,

from station 2201, in 39° 39' 45" N. lat., 71° 35' 15" W. Ion., at a deptli of 5.38 fathoms.

Examples were also obtained by the Fish Hnirk as follows: Cat. No. 20181, IT. S. X. M.,

from station 891, in 39° 40' N. lat., 11° 10' W. Ion., at a de])th of 480(1) fathoms, and station

894, in 390 53' N. lat., 7()'J 5S' .!0" \V^ Ion., at a depth of 305 fathoms; Cat. Xo. 31700, U. S.
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N. M., from station 1143, in 39° 29' N. lat., 72° 01' W. lou., at a tlepth of 452 fathoms; Cat.

No. 29076, U. S. N. M., from station 1049, in 38° 28' N. lat., 73° 22' W. Ion., at a deptli of 435

fatlioms; Cat. No. 31703, U. S. X. M., from station 1140, in 39° 34' N. lat., 71° 50' W. Ion. at

depth of 374 fathoms; Cat. No. 28700, U. S. N. M., from station 937, in ;{9o 49' 25' N. lat.

69° 49' W. Ion., at a depth of 500 fathoms; Cat. No. 28939, U. S. N. M., from station 1028,

in 390 57' N. hit., 09° 17' W. Ion., at a depth of 410 fathoms, and Cat. No. 28953, U. S. N. M.,

from station 1029, in 39° 57' 00" N. lat., 09° 16' W. Ion., at a depth of 458 fathoms.

LYCODONUS, Goode and Bean.

Lycodonus, Goodf, and Bean, Bull. Mus. Comp. Zool., x, No. 5, 208.

—

GCnther, Challenger Report, xxii,

1887, 81.

Lycodoids with body blenniform, elongate. Scales small, circular, imbedded in the skin.

Lateral line very short, posteriorly obsolete. Eye moderate. Jaws without fringes. Upper
jaw longer than lower. Fin rays soft, articulated; those of the dorsal and anal fins sup-

ported laterally, each by a pair of sculptured ectodermal scutes or plates. Caudal distinct,

not fully connate with dorsal and anal, few-rayed. Yentrals present, jugular, each com-

l)osed of a few sleuder, deeply cleft, articulated rays. Gill opening rather narrow.

I»ranchiostegal membranes broadly joined to the isthmus. Teeth fis in Lycodes. Pseudo-

brancliia? apparently present. Rranchiostegals apparently 5. Gill arches 4. Gill-rakers

rudimentary, in moderate number. Air bladder and pyloric c;eca apparently absent.

This genus is in nearly every particular like Lycodes, from which, however, it is dis-

tinguished by the peculiar structure of the dorsal and anal fins.

LYCODONUS MIRABILIS, Goode and Bean. (Figure 280.)

Lycodonus miraUHs, Goode and Bean, Bull. Mus. Comp. Zool., 1883, x. No. 5, 208, 209.

The body is shaped much as iu Lycenchelys VcrHIlli; its greatest height, at origin of dorsal,

contained about 18 times in the length of the body. Scales as in Lycodes, the scales not

extending out uitou the fins. The head aiul nape are also scaleless. Lateral line appar-

ently obsolete posteriorly, not extending back of the extremity of the pectoral.

The length of the head is contained about 7 times in the entire length. The diameter

of the eye is contained 2J times in the length of the head, and is about equal to the postor-

bital portion of the head. The eye is placed high, the width of the interorbital space

being less than the diameter of the pupil, and contained 3J times in the long diameter of

the eye. Nostrils immediately in front of the eye. The maxilla extends to the vertical

through the anterior margin of the pupil; the mandible, to a little behind the vertical

through the posterior margin of the pupil.

The dorsal fin is inserted slightly behind the vertical through the base of the pectoral;

the portion of the fin present in the mutilated specimen before us contains 80 articulated

rays. The first 10 or 11 scutes do not support rays, but whether rays were originally present

or not can not be ascertained. The longest dorsal ray is about equal to the longest anal

ray, its length being contained about 3 times in that of the head. The distance of .the

vent from the snout is twice the length of the head; the anal begins immediately behind

the v(!nt; it consists at present of about 70 articulated rays. The caudal rays extend be-

yond the tips of the ultimate dorsal and anal rays; they are abcmt 9 in number.
The distance of the ventral from the snout is eijual to twice the length of the up])er jaw;

middle venti'al ray is the longest, it being half as long as the postorbital part of the head.

The length of the pectoral equals three times that of the snout.

Radial formula : T). SO-f ; A. 70+ ; C. 9; P. IS; V. 3.

A single inutihited specimen, measuring 112 millimeters in its imperfect condition, was
taken by the Blah; from station cccxxxvii, in 38° 20' .08" N. lat., 73° 23' 20" W. long., at a

depth of 710 fathoms. The Albatross also obtained examples from station 2110, in 35^45' 23"

N. lat., 743 .31' 25" W. long., at a dejitli of 8.SS fathoms; from station 2205, iu '.i^P 35' N. lat.,

71° IS' 45" W. long., at a depth of 1,073 fathoms; from station 2083, in 40^ 26' 40" N. lat.,

07° 05' 15" W. long., at a depth of 959 fathoms; from station 2115, in 35° 49' 30" N. lat., 74°
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:U' 45" W. long., at a dcptli of 843 fathoms; from station 2552, in ;;9o 47' 07" N. Lat., 70°
35" "NV. long., at a deptli of 721 fatli<ims; from station 2550, in 3!)^ 44' ,30" N. hit., 70o .30'

45" W. long., at a depth of 1,081 fathoms; from .station 2074, in 41'= 43' N. lat., 050 21' .50"

W. long., at a dei)th of 1,309 fatlioms; Cat. No. 3.5517, U. S. N. M., from station 2209, in .39°

34' 45" N. lat., 710 30' 30" W. long., at a depth of 1,OSO fathoms; Cat. No. 33.522, LI. S. N.
M., from station 2094, in .39o 44' 30" N. lat., 71© 04' W. long., at a depth of 1022 fatlioms;

Cat. Nos. 33300 and 33481, U. S. N. M., from station 2077, in 41° 09' 40" N. lat., fi<P 02' 20"

W. long., at a depth of 1,255 fathoms; Cat. No. 355.59, U. S. N. M., from station 2210, in .39°

37' 45" N. lat., 71^ 18' 45" W. long., at a dei)th of 991 fathoms ; Cat. No. 35.519, U. S. N. M.,

from station 2200, in 39° 35' N. lat., 71° 24' .30" W. long., at a depth of 1,043 fatlioms; Cat.

No. .3.55.54, U. S. N. M., from station 221G, in 39° 47' N. lat., 70'3 30' ;!0" W. hmg., at a dei)tli

of 9G3 fathoms; Cat. No. .33380, U. S. N. M., from station 2072, in 41° 53' N. lat., 05o ,3.^' W.
long., at a deiith of 858 fathoms; and Cat. No. .35,455, U. S. N. M., from station 2191, in 39'^

45' 30" N. lat., 70° 17' W. long., at a depth of 901 tathom.s.

LYCODOPSIS, Collett.

Lycodopsin, Collett, Proc. Zoi'il. Soc. Loudon, 1879, 3S1 (type, Lyrodes pncificnx, Collelt).

Leunjnnia, Lockixgton, Proc. U. S. Nat. Mus., 1S70, 826.

Zoarceoidswith body elongate, eel-shajied, covered with .small, smooth, imbedded seale.s.

Head large; snout broad and long; interorbital space very narrow ; mouth hirge, horizontal

;

teeth conical, those of the upper jaw in a single row, those of the lower in a band in front,

the inner series enlarged, larger than the upper teeth; no teeth on vomer or palatines.

Ventral fins very small; vertical fins continuous, without spines. (Collett.)

This genus is represented by one or two species from moderately deep water off tlie

coast of California, Oregon, and Washington.

GYMNELIS, Reinhardl.

Gymnelis, Reinhardt, Dansk. Vidcusk. Sclsk. Afliandl., vii. i;il, 1838 (typr, ()i>hiiiiu)n ririih, Fabririns).

—

Gunther, Cballonger Report, xxii, ISST, 81.

Body elongate, naked. Vertical tins without spines; ventral lins none. Small, conical

teeth on the jaws, vomer, and palatines. Gill-openings very narrow. No air-bladder; pylo-

ric ciBca none; no anal papilla. Size small. Arctic seas.

GYMNELIS VIRIDIS, (Faisricus), Reinhardt.

Ophidimn viride, Fabricits, F.iiuiii Gronlandica, HI.

(lymneUsviridis, Reinhardt, K. Dansk. Vidensk. Selsk. Ai'handl., vii, IS.OS. 131.—Gai:mari>. Voy. Scand.

Poiss., pi. XV.—GCnther, Cat. Fish. Rrit. Mns., iv, 1S()2, 323; Cliallen,i;er Report, ,\.\ii, 1887, 82.—

Collett, Norsk. Noidh. Expcd. Fisk., 123, pi. iv, fig. 32.—Kroyer, Nat. Hist. Tid.sskr., 1802, l, 258.—

LuTKEN, Kara-Havets, Fisk. in Dijm]diiia-To!;tct, 12,").

(rymiicUs pictus, Gunther, Cat. Fish. Brit. Mus., iv, 1802, 324.

Height of body one-half the length of the head, which is contained about O.J times in

the total length ; snout subconical, longer than the eye; jaws equal ; month obIi(pie; maxillary

reaching beyond <'ye; teeth rather small, conical, in a single series on eacli sid(S forming a

patch anteriorly; distance from snout to vent 2h times length of liead.

Pectoral rounded, inserted low, its length less than half that of tlie head. Dorsal com-

mencing over posterior third of pectorals.

Radial formula: D. 100; A. 80.

Color, brownish, usually with dark transverse markings, but sometimes unspotted.

This species has been found in abundance in the Arctic seas, from Alaska to Nova Scotia.

MELANOSTIGMA, GUnther.

Mclanoatigma, Gunther, Proo. Zool. Soc. London, 1881, 20; (Miallengcr Roport, xxii, 1877, 82.

This genus agrees with GijmncliK and Mitynea in the absence of ventral tins, and tech-

nically may be distingnished IVoin both by tiic nnn^Ii more elongate teeth, which in the jaws,

as well as on the vomer and iialatines, stand in a single series. However, there are other

striking difference.s, which will be meiitioiie(l in the subsequent description.
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MELANOSTIGMA GELATINOSUM, GiJNTnEU. (Figure 284.)

Melanostigma <it!atinosum, (ii'NTiw.n, Proo. Zool. Soc. London, 1881, 21, pi. Ii, fig. A; Challenger Report,

XXII, 1887, 82.—GOODE and BnAN, Bull. Mus. Coiup. Zool., 1883, 20!).

—

Jordan, Cat. Fish. N. Araer.,

1885, 125.

Body is ouvelope.cl in a loose, delicate alvin, a.s in Llparls. Head large, deep, conipres.sed,

with obtuse snout. Eye large, two-seveutlis of the length of the head and longer than the

snout. Cleft of the mouth rather oblique, but the lower jaw does uot project beyond the

njjper. Lips not ileshy. In.side of the mouth, gill-opening.s, and veut black. The gill-

opening is reduced to a very narrow foramen above the base of the iiectoral iin. The origin

of the dorsal fin and the root of the pectoral are enveloped in the loose skin of tlie body.

The dorsal fin seems to commence above the middle of the pectoral, is low at first, but

becomes considerably higher posteriorly. Pectorals very narrow, consisting of a few rays

only. Upper jtarts tinged with a purplish gray; sides marliled with the same color, wliich

toward the end of the tail becomes more intense, almost black.

Total length of the specimen 5J inches; distance of the snout Iroin the gill-opening

seven-eighths inch, from the vent 1 J inches.

The type specimen was obtained on January IG, 18S0, by Dr. Coppingcr, of II. M. S.

Alert, at Tilly bay, in the Straits of Magellan, in '2i fathoms.

The Blal-c secured an individual from station cncxxxiv, in .'-.S'^ 20' 30" N. lat., 7^°

2G' 40" W. Ion., at a depth of 30.5 fathoms; and the Albatross obtained specimens from

station 2003, in 37° 16' 30" N. lat., 74° 20' 30" W. Ion., at a depth of 041 ftithoms; from .station

2.'J49, in 39° 51' .30" N. lat., 70° 17' W. Ion., at a depth of 571 fathoms; from station 2546, in

3!)o .53' 30" N. lat., 70° 17' 30" W. Ion., at a depth of 53S fathoms; Cat. Ifo. .32667, U. S. K
M.,from station 2003, in 37° 16' 30" N. lat., 74° 20' 36" W. Ion., at a depth of 641 fathoms;

Cat. No. .3.5611, U. S. N. M., from station 2201, in 30° 39' 45" N. lat., 71° 35' 15" W. Ion., at

a depth of 538 fathoms. Tlie Fish Haul; took additional si>ecimens from station 994, in 39°

40' N. lat., 71° 30' W. Ion., at a depth of 368 fathoms; Cat. No. 28762, IT. S. N. M., from

station 937, in 39° 49' 25" N. lat., 69° 49' W.lou., at a depth of 616 fathoms; Cat. No. 28901,

U. S. N. M., from station 995, in 39° 40' 30" N. lat., 71° 31' W. Ion., at a depth of 358

Mhoms; Cat. No. 28813, IT. S. N. M., from station 947, in 39° 53' 30" N. lat., 71° 13' 30"

W. Ion., at a depth of 319 fathoms; Cat. No. 288.53, U. S. N. M., from station 952, in .39o 55'

N. lat., 70O 28' W. Ion., at a depth of 396 fathoms.

Family BROTULID^E.
JlrnlKTmw, Swainson, Nat. Hist. Fish, 1839, ii, 188, 301.

Jirotuluidei, Blkeker, Teutamen, 859, xxiv.

lirotuUdai, Adams, Man. N.it. Hist., 1854, 104.

UroluVtna, GrNTiiER, Cat. Fish. Brit. Mns., iv, 18G2, 371.

Ophidioidea, with body naked or covered with small scales. Dorsal and anal fins confluent

with caudal. Veutrals jugular, reduced to one or two rays. Gill openings wide, the gill-

membranes free. Vent in anterior half of body. Barbel present or absent. Lateral line

interrupted, or partially oi completely obsolete.

ARTIFICIAL KEY TO THE GENERA OF BROTULID.3S.

(Not strictly according to affinities, and for purposes of identification only.)

Barbels present on snout .and lower jaw.

I. Ventr.al8 a jiairof bitid fihiments [Brotula]

II. Ventrals a pair of simple lilaments L^i'"^''^ 'obROTULa]

B.arbcds replaced hy cilia or tubercles.

I. Eye absent or rudiment.ary. Cave dwellers.

A. No teeth on palatines ; villiform teeth in jaws [LrciFrOA]

B. Strong teeth on palatines, .and on mandibular edge f S lYtiicoi.Al

No barbels, cili.a, or tubercles.

I. Caudal diff<!rentiated, with distinct stem.

A. Ventral filaments single. A flat oi>ercul,ar spine.

1. 1 lead scaly [DiNEMatichthys]

2. Head naked [Brosmopiiycis]
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II. Caudal not fully diflfereiitiateil, and often confluent.

A. Ventrals inserted on isthmus, not far fnun liuniei-al sympliysis Bythitix.E
1. I'eotorals simple. Ej'es present.

a. Liiteral line present posteriorly, but broken in middle.

i. Palatines deutigeron.s. Ventrals a. pair of lilaments, each of two closely united rays.

Hythites
ii. Palatines toothless. Ventrals a |iair of simph^ rays (IitAMAioxus

b. Lateral line obsolete posteriorly.

i. Ventrals a pair of simple rays.

* Lateral line distinct on front of body.

t Palatines with teeth. Preoper<aiIum unarmed.

A. Head scaly (except snout). Lateral line indistinct.

1. Operculum with a single spine. Veut median C.-vi.ktvx

B. Head u.aked. Lateral line on trunk only.

• 1. Operculum without a spine. Vent postmediaii SAtcocAsTKii

2. Oiiercnlum with twospiiu'.s. Ventpremedian .... Diim.acan tiioimma

tt Palatines with teeth. Preoperculum .stronj^ly armed.

A. Head partially naked. Lateral line obsideti^ jiostcrioily.

1. Operculum with one spine, preoperculum with 3—4 Dicko.mita
** Lateral line obsolescent, almost or ([uite invisibh'.

t A feeble spine on the operculum.

A. Head smooth. Ej'es small Bas.sozetus

B. Head crested. Eyes large (jIlyptopiiidiim

tt Acute spines on head-bones and opercles.

A. A long, tapering tail. No i)yloric caM'a Derjiatihu's

ii. Ventrals a. pair of hi lid rays.

* Caudal rays exserted, but coulliient with those of aual and ca\ulal.

t Head seal}'.

A. Preoperculum with small spines at its angle.

1. Operculum witli one s]iine Neobythites
B. Preoperculum unarmed.

1. Two spines on operculum. Ventrals close togi'lhcr-liKNTllocoMETES

2. One strong spine on operculum. Veutrals far apart liA-ssonrGAS

C. Preoperculnm with crenulated limb.

1. Ventrals feelde, close together Alcockia

tt Head naked.

A. Lateral line not distinguishable.

1. Several strong spines on head Cei.ema

B. Lateral lino represented by a few large scales near shoulders.

1. Head smooth. Tail very attenuate M(EitiA

** Caudiil not confluent with vertical tins, but without distinct peduncle.

t Teeth on .jaws, vomer and |)alatines in villiform bauds.

A. Preoperculum unaruK^d. Head scaled.

1. A flat opercular spine.

a. Snout much produced and dilated. Lateral lim> very indistinct

(or absent*) Ba n atiiik ii)EMU.s

2. Operculum with a bmiy ridge above, eudiug io a. blunt point.

». Snout not produced, broad, rounded, llattciued at tip. Lateral

line obsolete posteriorly I'YCNOcnAsrEDUii

3. Operculum a triangular flap, unarmed.

0. Lower pectoral rays prolonged, the lowest filamentous.

Nematonu.s

c. Lateral line represeiited by three rows of jiores, dorsal, lateral, anil ventral.

i. Head spinigerous.
* Ventrals each of two distinct r.ays. Opercular spine moderate, straight. Porooadus
** Ventrals each of two united rays. Opercular spine strong, curved I'E.Norus

2. Pectorals simple. Eyes ab.seut or rudimentary.

a. Body scaly. Ej-es absent.

i. Ventr.als bilid fihuucuts. Teeth on jaws, vomer, and ])alatines TAUitEnopiiiniUM

3. Pectorals with lower rays differentiated.

a. Preoperculum armed with three spines, operculum with one. Lateral line obsolete pos-

teriorly.

i. Ventrals simple, not close to.gethcr PxEROiDONrs

ii. Ventrals bifid, approximate Dickolenk
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/). Prooperculuiu iiiKi-niiod. A siu^lo spine on opcrc-uluiu. Lntonil line al>a(int(?)

i. VeutriilH ouch a pair of lilanunits, closely united throughout, approximate. .MixoNUS

H. Ventrals inserted on humeral synii)h,v8is.

1. Lateral line continuous, indistinct.

a. Ventrals a pair of simple filaments.

i. Pseudobranohiai present Si hem no

ii. PseudohranchiiB absent Monumitopus

2. Lateral line obsolete (in almost every case).

a. Ventrals l)ilid filaments.

1. Teeth in villiform bands on jaws, vomer, and palatines. Head strongly armed.
* Eyes minute. Snout armed Acanthonus

b. Ventrals simple filaments.

i. Eye rudiuumtary or absent.

* Body with small, deciduous scales. No Lateral line.

t Eye not visible externally. Villiform bauds of teeth on jaws, vomer, and
palatines Typhlonus

**Body naked. Notocliord persistent.

t Eye visible through skin. A few fang-like teeth ou vomer and mandi-

ble Barathhonus
ttEye not visible. No tectli on uuixillary or palatines. Rudimentary teeth ou

vomer. Small teeth ou mandible AphYoNu.s
C. Ventrals inserted under hyoid region.

1. Ventrals long bifid filaments.

a. Weak teeth, in jaws only Ehodiciithys

D. Ventrals absent. (Uncertain as to family and subfamily.)

1. Eyes rudimentary.

a. Head aud body scaleless.

i. Mouth vertical, vomer aiul palatines toothless Alexeterion

2. Eyes develoi)ed.

a. Head uucrested, scaleless. No lateral line.

i. Villiform teeth in jaws, vomer, aud palatines.

* Fin rays very delicate. 15. 8.

t Gill-rakers almost rudimentary Hepiithi )CaiiA

h. Head crested, scaly.

i. Lateral line of large, specialized scales Lamprogrammus

Genus BYTHITES, ReinharcU.

Bythites, KTiiT^llARDT, Dansk. Videusk. Selsk. Afhaudl., vii, 18.W, 178.—Gi':NriiER, Cat. Fish. Brit. Mus., i\',

375._GiiLL, Proe. Acad. Nat. Sel. Phila., 18G3, 253.—Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 795.

Brotiilifls having the body elonoate, covered with minute scales, and with lateral line

interrupted over the vent. Head tliick, naked, with cirri; mouth large and jaws equal.

A small siiine at the angle of the operculum. Teeth in bands ou jaws, vomer, and pala-

tines. Eye moderate. Vertical flus confluent; ventral tins, a [);dr of Ijjlid lilameiits, each

composed of two rays closely united nearly to the tip. Branchiostegals <S; gill nicTii-

branes closely united, free from the isthmus. Air bladder large. Two pyloric cajca. No
barbel. A thick, conical anal papilla (in the male).

BYTHITES FUSCUS, Reiniiardt.

liythilcs fuscim, Rkinhardt, Dausk. Vidensk. Selsk. AfhanilL, vii, IS.SX, 170, pis. vii-viii.—GuNTHER, oj).

cU., 375.

A Bythitcs, having a body somewhat compressed, lii);iriforni, its height al)out ii times

in its length. Head thick and large, its length more than one-fourth that of body, with

obtuse snout, naked, with minute cirri. Mandible, long, curved; it extends far behind

vertical from iiosterior margin of orbit. Eye small. Scales moderate, on body. Lateral

line complete, but interrui)ted over vent, the two parts slightly overlapiiiiig the same vertical.

"Vertical tins continent, enveloped in thick skin. Pectorals broad, lanceolate, with broad

base. Ventrals liliform, reaching behind origin of ])e('toral, as long as pectoral and two-

thirds as long as head. A con.spicuons ;iiial papilla in the male.

The only known si)ecimen, uow iu the museum at Copenhagen, was obtained in (Srcen-

land half a century ago.
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GRAMMONUS, Gill.

Oligopus, SAClcricDES.—Risso, lehtb. Nice, 1810, 142.

rteriihum, GiJNTiiEii Cat. Fisli. Brit. Mus., iv, 18(52,376 (not ScopoLl'); Chullcngcr Ro.port, xxii, lO.'i.—

Canestkini, Pesci d'ltalia, 191.

—

Moreau, Hist. Nat. Poiss., Franco, vii, 228 (I'aniily I'tcridida-.)

Granuiionus, Gill, jis.

Head and budy compressed, covered with small scales, ouly the upper part of the

head aud the snout being naked. The body is moderately elongate, the tail but little

attenuated. Snout obtuse, not swollen, with the jaws even in front, and with the mouth

obliquely ascending. Uones of the liead lirm, the mnciferous canals narrow. Eye small.

Operculum with a short spine behind; prcoperculnm with two short projections near the

angle. Barbels none. Bands of villiform teeth in the jaws and an open V'''l*'iP*5d l)and

on the vomer; some slightly enlarged teeth along the inner series of the mandil)le and on

tlie vomer; i^alatine teeth none. Vertical fins confluent; venrrals close together, reduced

to a pair of line simple filaments, and inserted somewhat behind the isthmus, below the

middle of the operculum. Lateral line interrupted. Gills -l: pseudobrauchiai none.

Brauchiostegals 8. Pyloric appendages 2. {Oiinther.)

GRAMMONUS ATER, (Risso), Goode and Bean.

Oligopus ater, Risso, Ichtli. Nice, 1810, 142, i)l. xi, lis- 41.

OUyopiis niyer, Risso, Hist. Nat. Europe Mcridiouale, 1826, III, 338.

Gadopsh ater, De Filipi'I, Sioliold and Kiilliker, Zcitsch. Wiss. Zoiil., 1855, 170.

I'teridiiim aVniHi, De Filiiti and VEKiVNY, Mem. Accad. Sci., Turin (2), .\\iii. Sopra Ak'iuii Pesci (separate

from last), 11, Hg. 6.

—

GCntiier, loc. cit.—Cane.strinm, loc. cil.—MoReau, Ioc cit., tig. 173.

Body elongate, somewhat compressed, its height "> to 6 times in total length. Head

large and long, its length -1 times in that of Ixxly. 3Iouth large, obliipie, the mtixillary

extending beyond vertictil from posterior margin of orbit. Jaws netirly etpxal. A row of

sharp teeth, far apart and few in number, in the midst of others which are closely set and

very simill. Vomer with 2-J: large, recurved teeth, in addition to several small ones.

Tongue smooth. Eye round, small, its ditimeter scitrcely one-eighth the length of the

head. Lateral line interrupted, sometimes for a certain distance double.

Dorsal origin in vertical from middle of pectoral, vcutrals hliform, closely ai)proximated,

each eompo.sed of two short rays.

Eadial formula: D. Gi; A. 44; B. 20; V. 2.

Color, blackish, sometimes with ;i, reddish tint.

This form is very rare, htiviiig been recorded only from the Mediterranean ofi' Nice,

where it lives at considerable depths, approaching the shores in August to deposit its eggs

in the crevices of rocky ledges. It is not positively known to inhabit the region beyond

the hundred-fathom line.

Oiinther has studied the hiteial line in a single specimen, lately acquired by the Brit-

ish Museum, and reports that it is rtither indistinct ;uid interrupted, and that, in his judg-

ment, the fact that the ends of the two portions overltip etich other has given rise to the

statement that the lateral line is double along a portion of the tail.

CAT.^TYX, Gi-inther.

Calalijx, GuNTiiER, Challenger Report, xxil, 104.

Body compressed, elongate, covered with very small and thin scales; hitcral line in

distinct, interrupted. Head oblong, with somcwliat pointed snout, covere.l with very small

scales, only the anterior part of the snout naked; bones of the head rather lirm, but with

the mnciferous system well developed, the canals having wide openings along the infraorbi-

tal, and on the lower limb of the preopcrculum. Eye rather small. Nostrils far apart, the

posterior in front of the eye and the iinterior at the extremity of the snout. Opercuhim

with a spine behind; no other tirmature on the head. Snout not swollen, but the upperjaw

~
^Pteridimi of ScopoU C17777page 454^3 according to GiU, the equivalout ol Pleraclis of Gronovius.
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slightly overlapping the lower; barbels none. Mouth wide. Bands of villiform teeth in

the jaws, on the vomer and the palatines bones; a series of larger teeth along the sides of

the lower jaw. The tail is not much attenuated. Vertical fins confluent; vcntrals close

together, reduced to a pairot fine, simple fdaments, and inserted somewhat behind the isth-

mus, below the middle of the operculum.

Gills 4, with short, broad giil-rakers and well developed lamina', rseudobrauchiic none.

Branchiostegals 8. Pyloric appendages. (GUnther.)

CATiETYX MESSIEKI.

This genus is represented by two species, Cata'ty.v Mefisieri, loc. cit., pi. xxiii. Fig. B,

obtained by the GhaUviujcr in Messier Straits (Station 300 A), at a depth of 345 fathoms.

The Albatross took four specimens of another form, Catatyx rubrirostris, in 205-359.

fathoms oft" the coast of California.

SACCOGASTER, Alcoek.

Saccogastci; Alcock, Ann. ami Mag. Nat. Hist., 1889, (Nov.), 389 ; Bathybial Fislies of the Bay of Bengal, 1889,

15; Ann. and Mag. Nat. Hist. (6) vill, July, 1891, 30, pi. vii. Fig. 3; Proc. Z. S., London, 1891, 226.

Body compressed, little elongate, partly invested by minute, membranous, non-imbri-

cated scales. Abdomen large. Head with loose, scaleless skin. Snout a little inflated, not

projecting beyond the equal jaws. Bones of the head firm, without spines, the mucous
channels well developed, but without conspicuous external openings. Opercles uiuirmed.

No barbels. Eyes small. Mouth wide. Bands of villiform teeth in jaws, palatines, and

vomer, and an inner row of enlarged teeth in the mandible. Vertical fins confluent with

the caudal. Ventrals simide filaments. Four gills; 8 branchiostegals ; no pseudobranchite.

No pyloric cicea.

Keiiresented by Saccogaster maculatus, Alcoek {loc. cit.), from 193 fathoms. Bay of Ben-

gal, lat. 20° 17' 30" N., Ion. 88° 50' E., and from stations 120 of the Investigator, in 240-276

fathoms.

The name Saccogaster, which alludes to the distended abdomen, was based upon tlie ap-

pearance of the type described in 1889, which Alcoek has since found to contain distended

ovaries, full of developing embryos. Saccogaster is viviparous, and the males have been

found to have a postanal papilla which serves as an iutromittent oigan.

DIPLACANTHOPOMA, GUnther.

Diplacanthopoma, GtJNTHER, Challenger Report, xxii, 1887, 15.

Body compressed, elongate, covered with small and thin scales; lateral line very in-

distinct; head rather depressed, naked, with thin bones and wide niuciferous channels.

Eyes of moderate size. Nostrils far apart. The posterior widely open, in the front of the

eye, and the anterior at the extremity of the snout. Operculum with two si)ines, one point-

ing backwards, the other situated behind the angle of the preoperculum and pointing down-
wards; preoperculum unarmed. Snout not swollen, broad, depressed, theiipper jaw slightly

overlapping the lower; barbels, none. Mouth of moderate width; bands of villiform teeth

in the jaws, on the vomer and the palatine bones. Tail attenuated; vertical fins confluent;

ventrals close together, reduced to a pair of simple filaments and inserted somewhat behind
the isthmus below the middle of the operculum. Gills, 4, with lanceolate widely-set gill-

raiiers, and well-developed lamime. rseudubranchiie, none. (Giinther.)
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DIPLACAXTHOPOxMA BRACKYSOMA, GiNiHisu.

Diplamnihopoma biailnjsmua, GCntuek, Challenger Reiiort, xxii, 115, Pi. xxiii, fig. C; AixocK, Ann. .and

M.-ig. Nat. Hist., 18811, 385.

Sircmbo murwnolepis, Vaillast, Kxp. Sci. Travailleur et Talisman, Polssons, 188S. j>. 27,3, pi. xxiii, lig. 1, 4a.

(Off Soiulau).

Tbe greatest depth oC the body is below the oiiyiii of the dor.sal liii, and coiitatued twice

and one-third in the distance of the extremity of the snout Ihuii tlic vent. The head is

about as deep as broad, its length being eipial to the distance of the vent from the root of

the ventral fins, and more than one-halfof the length of the body exclusive of the tail. The
vent is nearer to the snout than to the root of the caudal. Eye of moderate size, without

orbital fold, as long as the snout, one-fiftli of the length of the head and eipial to the width

of the tlat interorbital space. Mouth of moderate Avidth, the maxillary extending somewhat
behind the eye and being slightly dilated behind. All the teeth are in narrow villilbrm

bands, that of the vomer being open and /\-shapcd. The superflcial bones of the head are

thin, and those of the infraorbital ring and of the mandible dilated for the reccptioti of the

wide nuicous canals. Of the opercular s^iincs the horizontal is remarkably long, much
longer than the lower vertical one.

The vertical fins are completely united, and, owing to the great attenuation of the tail,

no caudal portion can be distinguished. The rays are very thin, closely set, and of mod-

erate length. Origin of the dorsal tin immediately behind the root of the pectoral, and

that of the anal immediately behind the vent. Pectoral tins rather narrow, inserted on a

short, broad, and partly free pedicle; they are longer than the postorbital portion of the

bead; ventrals half as long as the distance of their root from the vent.

The scales are rather small, thin, cycloid, and rather deciduous ; if a lateral line is

present, it is confined to the truidc.

Upper parts of a uniform light brownish color; the loMcr parts atid the fitis colorless.

The type, 4i inches long, was taken by the Challviujer off Peruambuco, Brazil (station

122), in o.">0 fathoms. Dr. Alcock has identified with the same species a female 4i inches

long with gravid ovaries, taken by the Invest'Kjatur in the Andaman sea, 7A miles east of

North Cinque Island in 490 fathoms (==D. Alcockii, G. & B. See p. 523, below).

DICROMITA, GooDE and Be.\jj, n. g.

Brotulids resemblitig in form and general a])pearance CaUvtyx and Diajdacanthopoma,

having the lateral line ob.solete, or interrupted posteriorly; ventrals a pair of simple, fine

filaments ; and teeth upon the palatines. It has, however, three or four small spines upon

the preoperculum, as well as a sharp spine upon the upper angle of the operculum; and

the lateral line, though indistinct, is traceable for half or three-fourths the length of the

body, which, like the upper part of the head, is covered with small, deciduous scales, the

opercular region being apparently scaleless, and the bones of the suborbital region almost

uncovered, with conspicuous sinuses, which show tlu'ough the transparent texture of the

surface. The head is oblong, the siiout being somewhat produced, depressed and turgid,

resembling, though in a less degree, that of Barathrodcmns. Eye moderate, conspicuous.

Mouth wide; teeth villiform, in bands on the jaws and palatines, and very minute upon the

vomer, which has a roughened, knob-like enlargement at its angle. Vent premedian.

Vertical fins confluent; ventrals rooted very close together, each reduced to a fine, flexi-

ble, simple filament, planted somewhat behind the isthmus and below the middle of the

operculum. Gills 4, with well developed lamimie and rather long, slender gill-rakers.

Branchiostegals 8. Pseudobrauchiie apparently absent.

DICROMITA AGASSIZII, Goode and Be.\x, n. s. (Figure 285).

Body elongate, much compressed, its height about one-fifth of its total length; its

width about half its greatest height. The length of the head is slightly greater tlian the

height of the body, and equal to twice its own width. Mouth very large, the maxillary,

which is ciuved and much dilated at its extremity, reaching far behind the vertical from
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the posterior margin of orbit. Jaws nearly equal, the snout being considerably produced
and dilated, its length equal to the diameter of the eye and one fourth the length of the

head. Teeth very fine, villifurni, in l)ands on jaws and palatines, and also present on
vomer, though very small, espcciahy uiton the rounded, globular process at the angle.

Lateral line very indistinct, interrupted, but e.vtending behind the vent at least one-third

of the way to the tip of the tail. Dorsal origin nearly in vertical from the axil of the poe
toral; ventrals very slender, villiform, closely ai)proximate at their roots, and less than half

as long as the head.

Color, brownish.

A specimen was obtained by the Blalce, off Granada, station xciii, at a depth of 291

fathoms. This specimen, from which the shaded figure was made, has evidently had its

tail broken oft' and the damage repaired. The collateral type was obtained by the Albatross

at station 2374, in 29° 11' 30' N. lat., 85° 29' W. Ion., at a depth of 2(3 fathoms.

DICROMITA METEIOSTOMA, (Vaillant), Goode and Bean.

Sirembo metriostoma, Vaillaxt, Exp. Sci. Travailleur et Talisman, 270, pi. xxiii, figs 3, 3a, 36.

Body elongated, compressed, elevated anteriorly, its height equal to one-seventh of its

length. Head length about one-fifth that of body. Snout oblong, rounded, its length

one-fifth of head. The upper jaw is slightly the longer, and extends back to the verti-

cal from the posterior margin of orbit. Teeth in villiform bauds on the jaws, vomer, and
palatines.

Nostrils small, circular, in same horizontal line. Eye circular, its diameter slightly

greater than the length of the snout, 4J times in length of head and equal to width of inter-

orbital space. A strong horizontal spine on the operculum, and two or three at the angle
of the preoperculum, hidden under the skin.

Vent premedian, separated fi-om the origin of the ventrals by a distance slightly greater

than the length of the head. Origin of dorsal slightly behind vertical from base of pectoral.

Anal origin near vent. Pectorals half as long as head, simple. Ventrals reduced to a pair

of simple filaments which surpass the pectorals.

Scales small, distinct, not so deciduous as in many similar forms, about 151 in longi-

tudinal and 33 in vertical scries. Lateral line obsolete in its posterior half.

Color, grayish, with blackish belly and darker edges to the vertical fins.

The French explorers obtained one specimen from the Banc d'Arguin (station xcv),

1,230 fathoms, two from off the Azores and from station cxxi, in 1,112 fathoms, and one tiom
station cxxvii, in 1,257 fathoms.

DICROMITA MICROPHTHALMA, (Vaillaxt), Goode aud Bean.

Siremho microphthalma, Vaillaxt, Exp. Sci. Tiavailleur et Talisman. 275, pi. xxiv, fig. 4.

Body moderately compressed, anguilliforra, its height one-thirteenth of its total length.

Head elongate, its length one-fifth that of the body. The snout is four-elevenths of the

head, and somewhat spatulate. The ui)per jaw extends somewhat beyond the lower one.

Mouth inferior, halfas long as the head; the maxillary passes the vertical from the posterior

margin of the orbit. Teeth small, in villiform bands upon the jaws, vomer, aud palatines.

Eye very small, nearly hidden in the skin, but distinct; its diameter about one-twentieth

that of the head, while the interorbital space is one-fourth. Branchial opening very Avide.

Opercular bone indistinct. The preojierculum has four strong spines at its angle; the oper-

culum has 1 spine, strong, somewhat curved upward, prominently projecting, llead naked,

except upon the cheek and the opercular tiap.

Vent at a distance from the base of the ventrals greater than the length of the head.

Scales exceedingly small, scarcely \isibl(' to tlie naked eye, imbedded in the skin, more dis-

tinct in the ventral region than on the rest of the body; lateral line represented by a series

of inconspicuous elevations, which are not noticeable in the latter half of its length ; it is near

the dorsal outline.
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Oiigiii of dorsal over tlie uiidclle of ijcctoral; that of tlic anal iimiicdiately bcliiud tlie

vent. The anal tins are low. Tlic pectoral is composed of 13 rays, half as long as the head,

lanceolate, the two lower rays detatdied without being more developed than the others.

Ventrals still smaller (perhaps nnitilated in the specimen ligujed by Vaillant).

Color white, except bluish-black upon the head and abdomen, and the pectorals a deep

brown.

Three specimens were obtained by the French Expedition at station oi, off the Cape
Verde Islands, at a depth of 3,1*00 meters. The fish is very remarkable by reason of the

siuallness of its eyes and the peculiar character of the scales.

DICEOMITA ONCEROCEPHALA, (Vaili..vnt), (Joode ami I!ean.

Sireniio oncerocephahis, Vaillant, Exp. Sci. Travailleiir et Talisman, 277, PI. xxiv, Fis;. fi.

Body elongate, compressed, its height oue-uiuth and its thickness one-third of its

length. Length of the head two-elevenths of the length of the body; it is rounded. Snout

hemispherical, occupying three-elevenths of the length of the head and projecting beyond

the mouth. Mouth moderate, although the maxillary extends behind the eye; the mouth

does not extend to the middle of the length of the head. The two jaws, the vomer, and

the palatines are armed with fine teeth in villiform bands. Eye small, inconspicuous, hid-

den in the integuments, its diameter one-fifteenth of the length of the head; interorbital

space five times as wide as the diameter of tlie orbit. Branchial opening wide. The bones

composing the opercular Hap are hidden in the mucous integument which covers the head,

and indistinct; only one flexible spine can be seen on the operculum. A few scales upon

the vertex, and more upon the jaws and opercular flap. Vent at a third of the distance

from the snout to the tail, and separated from the origin of the ventrals by a distance a

little greater than the length of the head. Scales very minute, imbricated; no lateral line

is perceptible.

The origin of the dorsal is a little in advance of the branchial opening; the anal im-

mediately behind the vent, both (luite high posteriorly, their height, nearly half that of the

body. Caudal rays prominent (Vaillant says "assez dustincte," but the figure shows the

vertical fins to be confluent). Pectorals short, a little more than half as long as the head,

composed of 21 rays. Ventrals as long as the pectoral.

Color, pure white; head entirely bluish-black, as is also the abdomen, though not so

dark.

A single specimen was obtained by the French explorers from station ci, oil' the Cape

Verde Islands, iu 3,200 meters.

BathtjOHKS (jlKtuiosiis, Alcock, Ann. and Mag. Nat. Hist., Sept., 1800, 210, from ofl' the

Madras coast, 98-102 fathoms, is i)ossibly of this genus.

BASSOZETUS, Gill.

Batkyncctes, GCnther, Anu. and Mag. Nat. Hist., ii, 1878,20; Challenger Report, xxil, 1887, 10!) (name pre-

occupied iu carcinology).

Bassosetus, Gill, Proc. U. S. Nut. Miis., vi, 188:i, 2.o9.

Bathyonus, Goode and Bean, Proc. U. S. Nat. Mus., viii, 188C, 603.

Brotulids with body compressed and long tapering tail, covered with deciduous, thin

scales of moderate size. Bones of head very soft and cavernous; a feeble spine at ui)per

angle of operculum, which is expanded backwards, a thin membranous plate, nearly as

long as high and not at all excavated. Preorbital membranous, not excavated, and ex-

panded on the closed supramaxillaries. Operculum spineless. Shoulders unarmed. Snout

obtuse, scaleless; the jaws nearly equal in front. Mouth wide; teeth in villilbrm bands on

the jaws, vomer, and palatines. Barbel none. Eyes small. Pectoral llns simple; caudal

rays confluent with those of dorsal and anal, but somewhat exscrted. Ventrals close to-

gether at base, each a single simple lilament, and inserted below the rounded angle of the

preoperculum.

198CS—No. 2 21
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Biiiucliiostegal.s, 8. Gills, 4; i;ill lamiu.T sliort
;
gill-rakers long and stiff on the first

brancliial arrii. I'seiulohraiu-liiiu, uoue. Pyloric appendages, none.

Bassozetus glatimmis (Alcock), Ann. and Mag. Nat. Hist., 1889, ii, 211, was taken by

tlie Inrcstlyator at station 93, in tlie Bay of Bengal, at a depth of 1,310 fathoms.

BASSOZETUS NOKMALIS, Gill. (Figure 287.)

Baasozetus nomialis, Gill, Proc. U. S. Nat. Mus., 1883, 259.

Body nmch compressed, its width in the region of the vent not more than one-third of

its height, which at the same point is about one-]iiuth of the total length. The greatest

height of the body, over the origin of the pectorals, is about two-thirds the distance from

the base of the ]>ectorals to the vent, the vent being about twice as distant from the base

of the caudal rays as from the snout. Head moderately compressed, tiat above; with snout

obtuse, rounded, turgid; lower jaw considerably included. The length of the head con-

tained nearly six times in the total length.

The bones of the head not completely ossified, very cavernous in the alcoholic speci-

men, the head showing many deep sinuosities and depressions. Eye very small, its diame-

ter about one-fourth the length of the snout, and situated about midway between the tip of

the snout and the vertical from the i)osterior end of maxillary. Teeth all small and short,

densely set, forming narrow, villiform bands; vomerine band open V-shaped. The dorsal

fin begins far in advance of the origin of the pectoral and above the upjier angle of the gill-

opening; the rays are longest in the region over the vent. The anal begins immediately

behind the vent; its rays are not quite so long as those of the dorsal. Pectoral ^ith broad

base, short, not extending much more than half way to the vertical from the vent, its length

considerably less than that of the postorbital portion of the head. Ventral rays very slen-

der, villiform, reaching almost to the veut, far beyond the pectoral; their length almost

equal to that of the head. Scales moderate, very deciduous, extending upon the cheeks

and on the top of the head almost to the tip of the snout. No evidence of a lateral line.

Eadialfornuda: D. 116; A. 9(i.

Color light, the head and abdomen blackish; the inside of the mouth i)arplish-brown.

The jBirtAc secured specimens from station cciv, in 24° 33' N. lat.,840 23' W. Ion., at a depth

of 1,920 fathoms; and from station Lxxxiv, off Dominica, in 1,131 fatlioms. The Albatross

also obtained examples, (Jat. No. 49116, U. S. N. M., from station 2380, in 28-^ 02' 30" N. lat.,

87° 43' 45" W. Ion., at a depth of 1,430 fathoms; Cat. No. 33306, U. S. N. M., from station

2042, in 39° 33' N. lat., 68° 26' 45" W. Ion., at a depth of 1,555 fathoms.

BASSOZETUS COMPEESSUS, (GCnthek), Ooodb aiul Bean.

Bathyncctcs comprcssiis, GOntiier, Ann. and Man;. Nat. Hist., ii, 1878, 20.

Bathijonus comprisstia, Gunther, Challenger Kei)i)rt, xxii, 1887, xxii, Fig. A.

The greatest depth of the body is above the end of the giU-cover and about one-half of

the length of the trunk, the vent being twice as distant from the extremity of the tail as

from the snout; consequently, the tail is but moderately attenuated. Head compressed

like the body, and about two-thirds of the length of the trunk ; the superficial bones form

large muciferous cavities, which, when full, must give to the head a much more evenly

rounded appearance than in the preserved state, when the supporting bony ridges project

more or less from under the skin. The snout is sliglitly swollen, but the jaws are nearly

even in fr'ont, the wide month slightly ascending forwards. Tiie maxillary has the form

usual in these Gadoid fishes, is dilated behind, and extends far behind the eye.

The eye is very smaU, one half of the length of the snout, and about one-eleventh of

that of the head; it is placed up on the side, and docs not possess an orbital fold of the

integument. The interorbital space ratlier convex, and e(j[ual in width to three diameters

of the eye.

All the teeth are very small and short, densely set, and form villiform bands. The

broadest is that of the maxillary boue, and it is quite uncovered on the sides, no lal)ial folds



DISCUSSION OF SPECIES AND THEIR DISTRIIJUTION. 323

being developed. The palatine band is broader than the niandibulary, and the vomerine
band A-shaped, each arm being bent with the convexity inwards.

Gill-opening and cavity very wide and of an intense black. The gill rakers are much
longer than the lamina, 15 in number ou the anterior arch, besides some rudimentary ones
above.

The dorsal fin commences above the upper end of the gill-opening, with short rays
partly hidden in the skin ; the rays become longer in the middle of the tin, but remain of
moderate length, and the anal rays are still shorter. The pectoral has a rather narrow
base, is quite free, and composed of feeble rays; its length is only half that of the head.
Ventral rays very feeble, reaching somewhat beyond the root of the pectoral.

Only very few of the thin, cycloid, scales have been preserved; they are of moderate
size, there being about sixteen in a transverse series running from the vent to the dorsal fin.

The lateral line, if it was developed, can no longer be traced.

Kadial f.u'mida: D. 10)J; A. 92; P. 23; V. 1. Color, blackish, with the tins, head, and
abdomen black. (Giinther.)

The species was obtained by the Challenger from the mid-Atlantic in 1,500 fathoms
(station 107), and also from the Philippines (station 205), at a depth of 1,050 fathoms.

BASS0ZETU!5 TAENIA, (Gunther), Goode aiul Be.vn.

Batliyonus iamia, Gunther, Challeugor Report, xxii, 1887, 110, PI. xxin, Fig. A.

The greatest depth of the body is below the origin of the dorsal tin and about one third

of the length of the trunk, the vent being not quite thrice as distant from the extremity of

the tail as from the snout. Therefore the whole fish, and especially the tail, is much
attenuated. Head not compressed, low and long, forming four-sevenths of the length of

the trunk. Structure of the bones of the head as in Bassozetus compreiisus. Snont rather

swollen and broad, the upper jaw but slightly overlapping the lower. IMaxillary extending
tar behind the eye, which is very small, oue-tliird the length of the snout, about one-four-

teenth of that of the head, and one-fourth of the width of the interorbital space. All the

teeth are very small and short, densely set, forming narrow villiforin bands; vomerine band
open, V-shaped. Gill-cavity deep black; gill-rakers long and slender, sixteen in number,
with some rudimentary ones in front and behind.

The dorsal tin commences above the u])per end of the gill-opening, with short rays

partly hidden in the skin; the rays become longeron the anterior tliird of the tail, but

remain of moderate length, and the anal rays are still shorter. The i)ectoral has a broad

base, is cpiite free, and composed of rather feeble rays; its length is equal to that of the

postorbital part of the head. Ventral rays very feeble, reaching nearly to the middle of the

pectoral.

The scales must have been extremely thin, and rather small; there are [)robabl.y about

twenty in a transverse series running from the vent to the dorsal tin. The lateral line can

not be made out.

Radial formida : D. 138; A. 115; P. 30.

Light-colored (possibly pink in life), with the head and abdomen black.

BASSOZETUS CATENA, Goode aud Be.vn. (Figure 286.)

i?a(A;/oreH8 cofena, Goode aud Bean, Proc. U. S. Nat. Mus., viii, 1885, 003.

—

GL'sther, Challenger Report,

XXII, 1887, 111.

Body very elongate, much compressed, and tapering into a slender, whip-like tail. Its

height (19 millimeters) is contained l.i times in length of head and 12.i times in that of the

body.

Head without spines, very cavernous, not much compressed, higher than body, its

length (27 millimeters) contained 8g times in that of body. Interorbital area somewhat
convex, its width (measured upon the bone) equal to the diameter of tbe eye and about

equal to that of the snout, and contained 5 times in the length of head.
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The mnciferous channel upon the iiifriiorhital ring shows in its course several wide sub-

circular siuiises, closely approximated; a similar row upon the posterior edge of the i)re-

oi)erculum aud continued forward ui)oii the under surface of the mandible; the vertex also

has a semicircle of siniihir sinuses. To the chain-like appearance of these rows of ducts

the specilic name lias reference. (The appearance of a spine over the eye, as shown in the

drawing, is due simply to the shrinking of the porous adjacent regions.)

The maxilla extends beyond the vertical through the posterior margin of orbit, its

length e(iual to that of postorbital part of head. Mandible two thirds as long as head and

equal in length to height of body. Jaws, vomer, aud i)alate with bands of villiform teeth;

the vomerine band V-shaped.

Nostrils in front of the middle of the eye, separated by a slight interspace, the anterior

nearer to its mate than to the tip of the snout.

Branch iostegals 8. Pseudobrauchiic absent.

Gill-rakers long aud numerous, the longest slightly exceeding in length the diameter of

eye; 15 developed below the angle of the first arch, besides several rudiments.

The dorsal origin is slightly behind that of the pectoral, its distance from the tip of

the snout (32 millimeters) about 7J in total; rays well developed; in the anterior thud of

the fin, in a space equal to the length of the head, were counted 20 rays, the longest of

which is two-fifths as long as the head.

The anal origin is under the twenty-first dorsal ray; its rays are shorter than those of

the dorsal. The pectoral extends to the vertical from the eighteenth ray of the dorsal. It

is four-fifths as long as the head.

The ventrals are composed each of a simple filament, the origin slightly in advance of

the vertical through the pectoral origin, the length two thirds that of the head. They do

not reach near to the vent, the distance of which from the origiu of the ventrals (30 milli-

meters) is slightly greater than the length of the head.

Color, brownish yellow. Head and abdomen blackish.

The types (Xo. 37341) are from Albatross station 2379, N. lat. 28° 00' 15", W. Ion.

87° 42', 1,467 fathoms. The length of the longest is 237 millimeters, of the other 227 milli-

meters.

GLYPTOPHIDIUM, Alcock.

OlyptopUdium, AlcOCK, Ann. and Mag. Nat Hist., 1889, 390; Bathybial Fishes of the Bay of Bengal, 17.

Head large, body compressed, with a long, tapering tail. Scales deciduous and very

thin. Bones of head soft and cavernous, with prominent outstanding crests. Operculum

small, with one feeble spine. Snout obtuse. Jaws equal in front. Month wide. Villiform

teeth in narrow bands in the jaws, palatines, and vomer. No barbel. Eyes large. Caudal

fi'ee. Ventrals simple filaments. Gills four, with short lamiuai. Brauchiostegals eight.

Pseudobrauchiic. Pyloric appendages small.

The genns, which is separated from Bassozctus chiefly by the crests on the head ("in

81)irit, frill like, membranous, longitudinal"), is known from a single specimen of the species

G. argenteum, taken by the Investigator in the Andaman Sea, off Eoss Island, in 271 fath-

oms. (Alcock, loc. cit.)

DERMATORUS, Alcock.

Dennatorus, Alcock, Ann. and Mag. Nat. Hi.st. (Gth scr.), vi, 1890 (Oct.), 298.

Body compressed, with long, tapering tail. Ilead with well-developed mnciferous cavi-

ties and numerous spiniferous bones. Snout compressed, with jaws coterminous in front.

Eye of moderate size. Mouth very wide; villiform teeth in bands on the jaws and pala-

tines, and few and scattered on the vomer. Gill-openings very wide. Brauchiostegals, 8.

Gills, 4. Gill-rakers well developed. Pseudobranchiie quite rudimentary. Scales small,

deciduous; lateral line undistinguishable. Ventral fins contiguous, each of a single sim-

ple filament. No pyloric cseca. No barbel. {Alcock.)
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The type species, D. frichhtnis, Alcock, is represeuted by a si)<>ciiiieii 7 uwAwa long,

with the end of the tail missing, obtained by the htrextifiiitor at station lOt, at a (h'ptb oC

1,000 fathoms.

Another species, 1). mdanocephalus, was obtained from station 111, 1,044 fathoms,

and station 117, 1,748 fathoms, mature females about S inches long. [Alcock, Ann. and
Mag. Nat. Hist., 1891 (July), 31'.]

NEOBYTHITES Goode and Bean.

Tetranematnpvs, Gunther, MS.
Xedhiitliifrs. Gdode and Beax, Pror. IT. S. Nat. Miis., vin, 18«.5, (iOO.—GfNTiiER, Cballeiif;er Report, xxir,

1S87, 100.—Vaillant, E.\p. Sei. Travailleur et 'I'alismau. 282, (discus-siou nrnler Bythites cramis).

Brotulids having the body elongate, compressed, covered with small scales, and the
liead also scaled. Lateral line incomplete, ol)solete posteriorly. Eye moderate. .Snout

moderate, rounded, slightly ])roduced, the lower Jaw slightly included. Xo barbel. Teeth
villiform, in narrow bands in jaws and palatines. Vomerine teeth in V-shaped patch.

Two weak spines at angle of preopercnlum, and a stronger one at the angle of the opercu-

lum. Gill-openings wide, the menil)ranes deeply cleft and not attached to the isthmus.

Vertical fins united. Ventrals reduced each to a bitid raj-. Branchiostegals, S. I'seudo-

branchise present, but small. Air-bladder present. Type, ¥eobythites Gillii.

NEOBYTHITES GILLII, GoOde and Bean. (Figure 289.)

NeohylliHen Gillii, Goodk and ISeax, Prot-. V. 8. Nat. Mus., viii, 18S."), (!01.—(irNXUER, Clialltnger Report,

xxir, 1887, 103.

Xeobylhites oceUalus, Gcxther, toe. oil. and PL xxi, Fig. B.

Body compressed, its height (17 millimeters) contained 4§ times in total length, and
less than length of head. Interorbital area convex, its width (.5 millimeters) equal to diam-

eter of circular eye, 3% in length of head and li in length of snout in young.

Head compressed, deeper than broad, with wide sinuses, its length (18 milUmeters)

contained 4i times in that of body; snout obtusely rounded, slightly produced. Mouth
large, the maxillary extending considerably behind the vertical throngh posterior margin

of eye, expanded posteriorly; the mandible still longer, its length (11 millimeters) about

2J times in the height of the body. Interorbital space convex. Teeth in villiform bands
in the jaws and on the palatines. Vomerine patch subcircular, with angles exteutled

posteriorly.

Gill-rakers moderately long and slender, somewhat nnmerous, the longest al)out two-

thirds the diameter of the eye; eleven developed and three rudiments below the angle.

Pseudobranchiai absent. Gill-opening wide, the membrane deeply cleft, free from the

isthmus behind.

A single long, flat spine attached to the posterior portion of the operculum, high up,

extending back along to its edge; a small hidden spine at lower angh^ of preopercnlum.

Nostrils small, the anterior one in a very short tube, almost upon the tip of the snout;

posterior nostril slightly larger, not tubular, immediately iu front of middle of eye.

Scales moderate, upon head and on body, in SS verticnl rows, 7 rows between dorsal

origin and lateral line, which becomes obs(jlete in its posterior half; 10 or 17 fiom veut

forward to lateral line.

Dorsal origin behind that of ventral and pectoral. Its distance from snont (121 milli-

meters) contained 4 times in total length. Its rays inoderately long. Anal origin uiitlei'

the eighteenth dorsal ray; its distance from snout (34 millimeters) contained 2.^ times in

body length. Rays rather slenderer than tho.se in the dorsal. The caudal rays are or 7

in number, their length (9 millimeters) contained 9 times in total length. They are not

diiferentiated from those of the adjacent tins. Pectoral origin well Ibrwaid. its base some

what concealed by the flap of the operculum; its length (13 millimeters) about e(iual to

two thirds that of head. Ventrals each a bifid ray, the inner filament the longer, inserted

slightly iu advance of the base of the pectoral and not far from humeral symphysis, and
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leacliinp: nearly to tlie voiit. Its hiiijitli (15 millimeters) nearly ctinal to lieijjlit of l)0(ly.

Distance from oripn ol' ventral to vent slightly greater than height of body.

Color, light yellow, with silvery reflections, with elontling of brown above lateral line

and nnmcrons l)lack chromatopliores; a series of irregular In'own bloteh(>s above tin-

hiteral line, with one or two, much darker, extending up on the dorsal fin. In many speci-

mens the color is uniform yellow, with simply the dark ocellai showing.

The type (Cat. No. 373-10, TT. S. N. M.) was obtained by the Alhnfrnss, from station

2402, in 28o 36' N. lat., Sr.o 33' W. long., at a depth of 111 fathoms. The ChaHetifjtr took it

from station 122, off Pernambuco, Brazil, in 350 fathoms.

NEOBYTHITES MARGINATUS, Goode and Bean, (Figure ;i90.)

Neohylhiles marginntits, Goode and Bean, Bull. Mils. Comji. Zoo]., xii, 102.

Body compressed, somewhat elongate; its height (18 millimeters) contained 5| times in

its total length, and less than the length of the head. Interorbital area convex, its width

(5J millimeters) greater than the diameter of the circular eye, which is 4J juillimeters.

The length of the head (22 millimeters) is contained 4§ times in that of the body. Mouth
large, the maxilla extending considerably behind vertical throirgh posterior margin of

orbit; its length equals half that of the head. The length of the mandible (13 millimeters)

is slightly more than two-thirds of height of body.

The teeth as in i\". gillii.

Gill-rakers slightly longer than half the diameter of the eye, 7 and 3 rudiments below

the angle of the anterior arch. Pseudobranchiai absent. A long, flat spine upon the

upper edge of the operculum, extending back nearly to its margin. Two short, flat spines

upon the angle of the preoperculnm. Nostrils as in N. fiillii.

The scales small, very closely imbricated, in about 123 rows, 7 above and 29 below th(»

lateral line.

The lateral line obsolete in its iiosterior half.

The dorsal is comi)osed of 101 rays; its distance irom the snout is contained 4 times in

total length.

The anal originates under the fourteenth dorsal ray at a distance from the snout con-

tained more than 2§ times in the total h-ngth.

The caudal consists of about 8 or rays very closely placed; its length is contained

about 10| times in the total length.

The pectoral is placed much as in Bcnthocomefes, its length about e(|ual to 2^ times that

of the head, extending to vertical through the vent.

The ventral, a bifid ray inserted in advance of base of pectoral, not reaching to the

vent; its length (14 millimeters) considerably less than the height of body. The distance

from its origin to the vent (19 millimeters) slightly more than the height of the body.

Color light yellowish brown, an obscure narrow band of darker brown commencing on

the snout, interrupted by the eye, and extending backward two-thirds of the distance to the

tail; another beginning on the snout, extending over the eye and l)ack as far as tlie first de-

scribed, interrupted posteriorly. Dorsal fin milky white at base in its anterior third; above

this a blackish band extending the whole length of the fin. A narrow white margin above.

The type is from the Blalce station lxxix, oft' Barbadoes, 209 fathoms.

JS'cohythlteH macropx, Giinther [Challenger lieport, xxvi, 102, PI. 10, Fig. A] is similar

in proportions and general appearance, and is blotched in color, though in a difterent pat

tern. It is from ChnUcngcr station 173, ofl" Matukee, Fiji Lslands, at a depth of 310

fathoms, and from the T» rest
i
gator, in Andaman Sea, in 2(i5 to 271 fathoms.

In 1891 twenty spi'cimens were taken hi the Andaman Sea, Investigator station, 115,

188 to 220 fixthoms. Their length varies from 4 to 8J inches. [Alcock, op. cit., 1891

(July), 30.]
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NEOBYTIIITES CRASSIIS, (Vaill.vnt), Gooi.k and I'.kax.

Bythites cransua, Vaillaxt. Exp. Sci. Travuillcur ot Talisman, 27!t, pi. xxv, Fij;. 1.

In general form resembling B>/tliitcxfuncus. The height of the body a little more than
one-fifth of its lengtli, and its thidiness one ninth; tlie kMigtli of the head is about two
eleventlis of the length of tlic body; it is tliick, with an inflated snout. Montli moderately
wide, the maxillary extending slightly beyond the vertical from the posterior limb of the
orbit. Fine villiform teeth on the two Jaws, t\w, i)alatines and the vomer, and a few teeth

upon the tongue. Eye small, its diameter about one-eighth the length of the head; inter

orbital space much greater, contained about two and three-fourths times in the length of

the head. Branchial openings very wide. Braiudiiostegal nieinbnines free from the isth-

mus. Opercnla enveloped in thick skin, which obscures their outlines. Opercular spine

distinct, strong, flattened; preoperculum probably obtusely denticulated, though hidden
in the integument. Scales small, denticulate, extending upon the bases of the vertical flns

and even of those of the pectorals, about !')(>
( ?) '» longitudinal series and 70 in vertical

series. A lateral line parallel with the back about one-third of the distance from the

dorsal to the ventral outline, indistinct posteriorly.

Origin of doi'sal behind base of pectorals: the fin is low, its height hardly one-third

that of the body, its base buried in the skin. The anal is similar to the dorsal, and begins

immediately behind the vent. The caudal is confluent with the vertical fins. Pectoral

short, about half as long as the head; rounded. Ventrals each of two rays, closely united

at their base; the length of the inner one exceeds half the height of the body, the outer one

three-fifths of the same.

Color, reddish-brown, deeper upon the flns. ( y'tiillitut.)

A single specimen was obtained by the French expedition at station cxxxvi, at a

depth of 4,2o.j meters.

BENTHOCOMETES, Goode and Bean, n. g.

Brotulids, similar in appearance and strm^ture to Xeobi/thitrs ;md /jV(s.so_(/(V/«,s-, distin-

guished by two short, flat spines upon tlie anterior portion of the operculum, placed at

some distance from each other, and by the absence of spines upon the preoperculum. The
lateral line is complete, and extends witliont interruption to the posterior fourth of the

body, where it becomes obsolete. The vomerine teeth are bunched in a circular patch

instead of being arranged in triangular form. The head is comparatively short, with the

jaws in front nearly equal; the snout not produced, but obtuse, rounded, and almost

declivous in its outline.

Two species have been assigned to this genu.s

—

Xcobytliitcs rohusfus, Goode and Bean,

and Sirembo mitrcvnolepis, Vaillant. The latter is not, as Vaillant supposed, related to

Biplacunthoponia, which, though it has two spines n))on the preoperculum, anil is very sim-

ilar in general appearance, has the ventrals single rather than double.

BENTHOCOMETES ROBtJSTUS, GoonEaiuI Bean. (Fisnrc 28S.)

Neohythites rohusfus, Goode and Bean, Bull. llus. Comp. Zool., xn, 101.

Body rather short and deep, its greatest height (IC millimeters) nearly +5 in total length

and about equal to length of head. The iuterorbital area is convex; its width (6 milli-

meters) is greater than the diameter of the circular eye (.j millimeters) and 1.1 times the

length of smmt (4 millimeters). Tlie length of the head (19 millimeters) is about 4 times

the diameter of the eye. The mouth is moderate, the maxilla extending to the vertical

through the posterior margin of the eye, the mandible a little beyond, its length (10 mil-

limeters) equal to that of postorbital part of head. Teeth in villiform bands in the jaws

and on the palatines. Vomerine teeth bunched in a circular patch. Gill-rakers moderate,

the longest a little more than twice in diameter of eye, 4 above angle of first arch, 1 1 below.

Pseudobranchia; rudimentary. Gill-opening wide, the mendu'aiRi deeply cleft, behind free

from the isthmus. A pair of short flat spines upon the anterior portion of the operculum.
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The ao.strils ire sinall, the anterior as (;h).se to the snout as the posterior ones are to

the eyes. No apparent cirri. The scales are minute; the lateral line is obsolete on the last

Ibnrth ol' the length of the body.

The dorsal origin is behind that of the ventral and pectoral; its distance from the

snout (24 millimeters) is contained 3| times in length of the body. The height of the

iin is moderates; the longest ray is contained about 3 times in the length of the head.

The anal origin is under the eighteenth ray of the dorsal; rhe lieight of the tin about

equals that of the dorsal. The vertical flus are not connate with the caudal, which consists

i)f 12 or 13 A^ery slender rays, its length nearly equal to half that of head.

The pectoral with a broad base, close to gill-opening, its length nearly two-thirds that

of the head.

The ventral a single bifid ray, inserted in advance of the vertical through the base of

the pectorals, and not far from the humeral symphysis. It reaches nearly lialf-way to the

vent, the distance of which from the oi'igin of the ventral is equal to the length of the head.'

Color, yellowish brown.

The type of this species, a specimen 88 millimeters in length, was taken by the Blnlt;

from station xciv, oft' Moro Castle, Cuba, at a depth of from 250 to 400 fathoms. A col-

lateral type specimen (Cat. No. 290.57, U. S. N. M.) was obtained by the Fish llawl- from

station 1043, in 38° 30' N. lat., 73° 11' W. Ion., at a depth of 130 fathoms.

BENTHOCOMETES MUK^NOLEPIS, (Vaillant), Goode auil Bean.

Sh-cmbo iitura'Holepis, Vaillaxt, Exp. Sci. Triiv. et Tiilisman, 273, j)!. xxiii, Fig. 4, 4a.

This species does not appear to be very unlike the preceding, but without examination

of the type we hesitate to pronounce it identical.

Two specimens were obtained by the French explorers at station lxix, oil the coast of

Soudan, in 410 meters.

BASSOGIGAS, Gill.

Jlasxof/ifiaa, GiLL, MS.

Brotulids having the body elongate, compressed, covered with a thick, heavy skin,

which upon the head covers and obscures all the angles of the skull. Scales small, cover-

ing body and head com])letely. Lateral line indistinct for the greater part of its course, but

a])parently extending at least two-thirds of the way from the oi»erculum to the tail. Eye
moderate. Vertical fins completely united ; ventrals a pair of bifid filaments inserted behind

the hunu'.ral symphysis, and remote at their bases, short, rather stout. Snout without

barbels, slightly produced, tlie lower jaw being barely included. Villiform teeth in the

jaws, on the vomer and palatines; vomerine i)atch V-sbaped, but Mith its arms liroadly

expantled and thicker at the angle, so that it is almo.st triangular. Operculum with a long,

sharp spine; preoperculum unarmed. Branchiostegals eight. Air-bladder present. I'seu-

dobranchiae small.

B. ptcroUis {Alcock) = NcohytMfes pteyoliin (Alcock, Ann. and Mag. Nat. Hist., 1889, ii,

210) is characterized by long feathery peduncles reaching beyond the vent. One specimen

was taken by the Invcstifintor at station 97, in the Bay of Bengal, at a depth of 1,310 fathoms.

NeohytliUes stellifcroidrs, Gilbert, obtained by the Albatross in 712 fathoms oft' the west

coast of Lower California, is perhaps not remotely related to this genus.

BASSOGIGAS GILLII, Godue and Bean, n. 8. (Figure 291.)

Head rather short and broad, with snout slightly overlapping the lower jaw. Diameter

of the eye scarcely one-third of the length of the snout, and about one-twelfth of that of the

head; the maxillary extending far behind the eye, the vertical from the anterior margin

of the orbit nearly bisecting it; its length half that of the head, and its posterior margin

ending in a broad, triangular dilation. Teeth normal. Anterior and posterior nostrils

' In one oC tlie Jlbalrvus sjiecimeus the pectoral extends to the vertieal from the eighth ray of the

second dorsal.
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separated by a space greater than the diameter of the eye. I'reopenndiim with a square,
rouuded angle; no armature; opercuhmi with a strong, sharp spine above, the tip of which
projects shghtly beyond tlie opercuhu' flap. Distance of the vent from tlie root of tiie ]m:-
toral shghtly more than the length of the head; as fVir removed from this point as is tlie

anterior nostril.

Scales moderate, covering the entire head. Lateral line somewhat conspicuous, obso-

lete in its posterior third.

The dorsal and anal flns enveloped in thick, scaly skin. The origin of the dorsal is in

advance of the middle of the pectoral, rectornls )ounded, broad, and very short; less than
half as long as the head, and extending about half the distance from their origin to the ver-

tical from the vent. Ventrals inserted somewhat behind the angle of the preoperculum,
and extending to the vertical from the axil of the pectoral, and about one-fourth of the dis-

tance from their origins to the vent; each ventral lilameut is bihd, the inner part In-ing

the longer.

Eadial formula: Vertical fins, 83+C+fi7.

Color, uniform grayish-brown; fins darker.

The type was obtained by the AUxttross from station 2084, off' Cape nenlopen, Dela-

ware, in 39° 35' N. lat., 7()o 54' AV. Ion., at a depth of 1,100 fathoms.

This form resembles so closely the figure of N'eohyfhifes f/rniHlh; Giinther, (Chall. Iic)i.

XXII, 1()(», pi. XXI, fig. A), that the species was provisionally ii'?ntified as the same, but a

more careful study shows that it differs in certain particulars, especially in the more distinct

lateral line, the rather shorter body, and the fact that the vent is considerably farther back

(more than twice the length of the pectoral from the gill opening), while the ventrals do not

reach more than one-fourth of the way to the Acnt. The rays in the vertical fins will prob

ably be found to be fewer, though Giinther has not enumerated those in his type.

ALCOCKIA, Goode and Bean, n. g.

Brotulids resembling Neobythitcs in the general form of the body, with no continuous

lateral line, though traces can be distinguished at various parts of the body, and with a

head and snout siuular in appearance to those of Bassozctus, though the former is peculiarly

shaped. Bones of the head rather thin, with large, somewhat conspicuous sinuses. Sharp,

well-developed spines upon the operculum and preoperculum (which has a crennlatcd

margin), behind the eye, upon the su]icrciliary crest, and behind the posterior nostril,

which is seiDarated from the orbit by a short, spinous projection, as in Bathyhrotuht. Mu-

ciferous channels ample, that of the frontal bone opening in front by a wide ai)erture on

each side of the rostral projection, and each maudibulary canal opening in front immedi-

ately behind the symphysis by a slit in the skin. The mucous membrane of the nasal cavity

in two folds, forming together a longitudinal pad with a linear base. Teeth in villiform

bands on jaws, vomer, and palatines; the vomerines open V-shaped and nmch narrower

than the palatine band. Pectorals narrow and feeble. Ventrals each composed of two

filaments, short, very feeble and close together, inserted on isthmus, some distaiu'e from

symidiysis. Scales cycloid, persistent, irregular. Gill-laminte short; gill-rakers stifl", far

apart, and but few in number. Branchiostegals 8. rseudobrauchite represented by two or

three small lobes.

This genus is provisionally proposed for the Porogtuhis rosfrafus of Giinther (Challenger

Report, XXII, 1SS7, 113, jd. xxiv, fig. B) obtained by the VhaUaKjer from station 1!)S, north

of Celebes, at a depth of 2,15(t fathoms.

The genus is named in honor of A. Alcock, M. B., surgeon naturalist to the II. M.

Indian marine survey steamer Inrcstifiator, who has nurde so many important additions to

our knowledge of the bathybial fauna of the Indian Ocean.

CELEMA, Goode and Bean, n. g.

Brotulids closely resendding in a](pearance Mahht, though with the rays of the

vertical tins apparently less abbreviated on the posterior i)art of the caudal finlet, and

without the short row of specialized large scales beginning above the angle of the gill-
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oponinjr. Head very civvomons, with Mie sinuses veryeonspicaous in preserved specimens,

and with numerous, rather strong spines ujion the upper part of tlie opercular apparatus

and the head. Teetli on jaws, vomer, and palatines. No traces of scales upon the head.

Character of lateral line unknown. Dorsal beginning somewhat behind the vertical from

the axil of the pectoral. Aual close to the vent; its distance from the base of the pectoral

is about equal to the length of the head. Pectorals broad, very feeble. Ventrals feeble

and short, each composed of two rays, the inner one the more abbreviated.

This geiuis is provisionally proposed for the reception of the two species referred by

Vaillant to our Vorogadus, to which they evidently do not belong, being separated not only

by the structure of the head and the shape of the body, but by the absence of the triple

row of pores, which replace the lateral line in that genus and Penopus. The characters

presented are gleaned from the descriptions of Vaillant, and are. in the absence of specimens,

ottered only as tentative.

CELEMA NUDA, (Vaillant), Goode and Bean.

Porogadus midiia, Vaillant, Exp. Sci; Travailleur et Talisman, 262, pi. xxiv, fijis. 2-26.

Body much elongated, its height one-twelfth, and its thickness one-tifteenth of its

length. Length of head one-seventh of that of body; in the sjjecimen as preserved in spirits

it is rough, bristly with spines, and has a median crest (the position of these is described

at length by Vaillant, but is sufiticiently well indicated in the figure). Snout round, flat,

its length two-sevenths that of the head. The mouth large, the maxillary passing con-

siderably behind the eye. Teeth very tine, in villiform bands upon the .jaws, vomer, and
palatines. Eye conspicuous, its diameter oue-tifth the length of the head and equal to the

width of the interorbital space. Suborbital distinct, rough. Branchial opening very wide.

Preoperculum with a double margin, each portion of which has three obtuse spines; oper-

culum with a single spine. No scales upon the head, the mucous sinuses being very much
developed, particularly in the suborbitals and on the margin of the preoperculum Caudal

peduncle large, attenuated, nearly filiform posteriorly. Vent a little in front of the limit

of the anterior third of the body, and at a distance from the origin of the ventrals greater

than the length of the head. Dorsal origin a little behind the base of the pectorals. Anal
origin immediately behind the vent. These fins are moderately high, and confluent with

the caudal, which is not very long. Pectorals moderate, their length a little more than

two-thirds that of the head. Ventrals a little longer than the pectorals, the inner ray

slightly shorter than the outer one. Scales almost entirely absent, a few visible in the

vicinity of the branchial opening. No trace of lateral line distinguishable.

Color rosy-white, with the lower parts of the body, sides of head, and the oijercular

region bluish-black.

Three specimens were obtained by the French expedition at station xcviii, on the

Banc d'Arguin, at a depth of 2,324 meters, and at station ci, ofl' the Cape Verde Islands, at

;{,200 meters.

CELEMA SUBARMATA, (Vaillant), Goode and Bean.

Porogudm suharmntus, Vaillant, Exp. Scient. Travailleur ot Talisman, Poissons, 265, pi. xxiv, figs. 3-3c

A species clo,sely allied to C. nudit, but with a shorter head, its length oidy one-eighth

that of the body. Interorbital space wider, its width being two-ninths of the length of the

head, aiul a little more than the diameter of the eye, which is contained in tiu' length of the

head only
.5J times. The head is less spinous. The space between the ventrals and the

vent a little greater than the length of the head. Scales very deciduous, and lacking on
almost all tlu! specimens studied. Vaillant describes the form of oiu> which he found near

the opercular ojicning, evidently an intracutaneous cycloid scale.

Color like that of G. nuda, the opercular Ihip and the abdomen presenting a blackish

tint on account of their ti'ansparency, the mucous membranes within being exceedingly

ilark.
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Eleven specimens were t;ikeu by the Preucli expedition at station ci, off the Gn\)o

Verde Ishmds, at a depth of 3,1200 meters. They were evidently spawiiinf;-, for red t^ggs were
protrading from the abdomen.

MCEBIA, Goode and Bean, n. g.

Brotulids resembling Bassozefus in general form, excepting that the tail is prolonged in

a very slender filament, the dorsal and aual rays being extremely short posteriorly, but
positively eontlueiit with the caudal rays, which are much longer and mneh exserted. Ven-

rals each bifid, instead of a single ray as in Bnssozrtii><. Head very cavernous, the sinuses

large and conspicuous on the infraorbital ring, on the maiidiltle, and the preoperculum. A
single, short, feeble si)ine on the shoulder, but none upou the oi)erculum or preoperculum,

though certain projections seem to show above the eye, doubtless due to the shrinkage of

the integument upon the underlying projections of bone. Moutii very wide, the extremity

of the maxillary much dilated. Posterior nostrils very wide, and separated from the eye

by a small, spinous projection of bone. Teeth in narrow bands, that on the vomer V-shaped

with the two arms straight. A few very large scales in a row starting from the upper

angle of the gill-opening and terminating over the axil of the jjectoral. Gill-rakers on

outer arch rather numerous, long and slender. Pseudobranchias represented by two minute

globules.

This genus is founded upon Bdlhi/iieetrs f/iyu^ilis of Giinther (Ann. and Mag. Nat. Hist.

1878,11,21; Challenger Report, xxri, 112, pl.xvi, fig. 1!), provisionally referred by Giinther

to our genus Porogadus.

It is named in honor of Prof. Karl Mrebius, Director of theEoyal Zoological Museum in

Berlin, who has added much to our knowledge of marine life by his noble work Die Fauna
der Kielerbucht, and by numerous other writings.

It is but right to say that at the time its reference was made, no figure of Porogadus

had been published, and some of the most salient characters, which we tried to l)ring out

prominently in our generic diagnosis, seem not to have been sufficiently emphasized, so

that both Ur. Giinther and Dr. Vaillant were misled as to the real affinities of our species

Porogadus miles, the type of the genus.

Mcebia gracilis was obtained by the Challenger at station IS-t, south of New Guinea,

at a depth of 1,400 fathoms.

BARATHRODEMUS, Goode aad Bean.

Baralhvodcmus, Goode iiiul Ke,vx, liiill. Miis. Co. up. Zu.il., x, 188:J, 200.—Juudax, Cat. Fi.sli. N. Amor., 1885,

127.—GiJNTHBR, Challenger Report, xxir, l.ssT, 99.

Brotulids with body much coni])ress(Ml, elevated; head considerably compressed, with

mouth moderate (in the type species extending to the vertical through the middle of the

eye). Eye moderate. Head spineless, except a short flattened spine at the upper angle

of the operculum. Snout long, projecting tar beyond the tip of the upper jaw, its extrem-

ity much swollen. Jaws nearly equal in front. Teeth minute, in villiform bands on jaws,

vomer, and palatines. Barbel, none. Anterior pair of nostrils open and situated at the

outer angles of the dilateil snout, circular, each surrounded with a<'lnster of mucous tubes.

Posterior nostrils near anterior upper margin of orbit. Gill openings wide, membranes

not united. Gills 1, with a slit behind "the fourth; gill lamina; moderate in length. (!ill-

rakers also moderate; not numerous. Pseudobranchiai absent; caudal fin tu)t connate,

but without distinct iieduncle.

Dorsal and anal fins long. Branchiostegals, S. Body and head covered with small,

thin scales, those on the body scarcely imbricated. Lateral line ab.scut. Ventrals a i»air

of bifid rays close together, on the isthmus.
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BARATHRODEMUS MANATINITS, Gooi>e ami Be.vn. (Figuro 294.)

liarathrodcmus manatiiius, Goonn ami Bkan, Bull. .Mus. Coiiip. Zool., x, 1883, 200.

—

Jordan, Cat. Fish. N.

Amer., 1885, 127.—Gtt.vTHEU, Challenger Report, xxil, 1887, 99.

Body much compressed. JJorsal and anal ontliue approaching at an equal angle the

horizontal asi.s. The Iieight of the body is contained 7i times in its total length without

caudal, and .S.\ times witli caudal included. Scales small; about 175 rows between the

branchial opening and the tail; and about 3i rows, counting upward and forward obliquely

from the origin of the anal to the dorsal line. Lateral line apparently absent.

Ilead considerably compressed, with rounded upper surface, its length contained about

six times in total body length; its width contained lij times in its length; its greatest

height equals two thirds its length. Snout slightly longer than the horizontal diameter of

tlie eye, and projecting beyoud the tip of the upper jaw a distance equal to the vertical

diameter of the eye; much dilated and swollen, the anterior p.iir of nostrils being situated

at the most salient angles; the snout in general form resembling that of a manatee, whence
the specific name.

Mouth moderate; its cleft extending to the vertical from the center of the orbit. Length

of the the upper jaw equal to twice the horizontal diameter of the eye, and contained 2^

times in the length of the head. The posterior portion of the maxilla is considerably ex-

jianded. The maxilla is largely included within a skinny sheath. Wlien the mouth is

closed, the lower jaw is entirely included within the upper. Vomer and palatine with

bands of teeth more than twice as broad as the bands in the intermaxillaries and on the

mandible.

Eye elliptical in form. Its vertical diameter two-thirds of its horizontal, the latter being

equal to the distance from the tip of the snout to the posterior nostril, and contained 5J
times in the length of the head. The distance of the eye from the dorsal outline is equal

to half its horizontal diameter, and to one-fifth of the height of the head in a perpendicular

through the center of the eye. Interorbital space rounded; its width equal to the horizon-

tal diameter of the eye.

Dorsal flu inserted in the vertical above the insertion of the pectoral, at a distance

from the end of the snout equal to that of the insertion of the pectoral.

Anal inserted under the twenty-first to twenty-third dorsal ray, and at a distance from

the snout about equal to one-third the body length. The height of the dorsal and anal fins

is about equal to half the height of the body at the insertion of the anal. Their bases ex-

tend almost to the insertion of the caudal.

The caudal is composed of 9 rays, the 5 medial ones almost equal in length, though the

tip of the tail is slightly rounded, about equal to the height of the body midway between

the branchial opening and the base of the tail.

The ventrals ai'e inserted almost uuder the middle of the operculum; in length about

equal to half the length of the head.

The pectorals are inserted under the origin of the dorsal, and at a distance behind the

branchial opening equal to two-thirds the vertical diameter of the eye. The length is equal

to the greatest height of the body.

Radial formula: D. 1()(>; A. 8G; C. L' -1-5+2; P. 18-20; V. \.

Scales in lateral line about 175.

Color, grayish brown, abdominal legion black.

The types of this siiccics, 0| ijiches in length, were obtained by the Blnkc at station

cccxxv, in 33° 35' 20" N. lat., 76° W. Ion., at a depth of G17 fathoms. The Albatross also

secured cxamides from station 2105, in 'M^ 50' N. lat., 73-3 03' 50" W. Ion., at a depth of

1305 fathoms; and from station 2110, in 35° 45' 23" N. lat., 7io 31' 25" W. Ion., at a depth

of 888 fathoms.
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P'YCNOCRASPEDUM, Alcock.

PycnocraKjiedim, Alcock, Ann. and JIa<;. Nat. Hist., Nov., 1880, 386.

Head large, body compressed, Ix.tli eovered entirely with small, tliin, smooth, rather

deciduous scales. Ileadboiies and opercles spineless. Snout short, broad, and not over
hanging the jaws, which are etpial in front. Eye of moderate size. Mout h very large; teeth

in villiform bands in the jaws, palatines, and vomer. No barbel, (i ill-openings wide, gill-

membranes entirely separate; 4 gills; S branchio.stegals; no p.sendobrancliia-. Lateral line

incomplete on the tail. Vertical tins invested with thick, scaly skin. Caudal free, united wit ii

the vertical tins at its extreme base only. Pectoral tins entire. Yeutral fins in the form of

bifid filaments.

The type and only species is P. squainipiiinc, Alcock (loc. oil.), taken iu 193 fathoms in the

Bay of Bengal, in lat. 20^ 17' :W N., Ion. 88° DO' E.

NEMATONUS, Gi-'inther.

Xemalonm, GiJNTHER, Challenger Report, xxii, 1887, 111 (type, liathiioniif! pMoralis, Goode and liean).

Body compressed, with long, tai)ering tail. Bones of head soft, muciferous channels

moderately developed, and with integument very thin or absent on the upjicr jiortion and

snout. Operculum cartilaginous and fiat; a broad process near its upper angle correspond

Ing to the opercular spine in some of the related genera; the head otherwise unarmed,
though irregular by reason of the bareness of the cranial bones. Snout much depressed,

broad, rounded. Jaws equal in front; mouth very wide; bands of villiform teeth in jaws,

ou vomer and palatines. Barbel none. Eyes small. Vertical fins coutluent; ventrals a

pair of bifid filaments close together, on the isthmus, close to the humeral symphysiis. Gills

four, with very short lamina' and rather short, imairved, acicular gill-rakers on the first

arch, and much shorter, less numerous, s[)atulate ones upon the three other arches. Pseu
dobrauchiie, rudimentary. No traces of a lateral line, though the bodyis covered with scales

of considerable size, almost as large as the eye, and the cheek with others still larger.

Ncmatonu.s differs from Pon)<jatli(.s not only in the absence of sj^ines upon tlie head, as

Giinther has indicated, but in the much less ossified oi)ercular apparatus, iu the shorter and

thicker head, in the ab.sence of the three series of pores sinuilatiug lateral lines, and iu the

tendency to prolongation iu the lower rays of the pectoral, which increase from the up]>er-

most to the lowermost in Ncmatonm, while Foroyadus has a lanceolate fin, and al.-<o iu the

extreme exsertion of its caudal rays.

NEMATONUS PECTORALIS, (Goode and Bean), Guntuer. (Figure li'JS.)

Bathtjonm pectoralis, GooDE and Bean, Proc. U. S. Nat. Mns., 1885, viu, COl.

Nematonus pectoralis, Guntueu, Challenger Report, xxii, 1887, 114.

Body moderately elongate, much compressed, the tail much shorter and more robust

than iu Bassozetus catena. Its height (20 millimeters) equals IJ times the length of the

head and one-seventh that of the body.

Head stoutish, not much compres.sed, lower than body, its length (.'51 millimeters) con-

tained 5i times in the body length. Suout compressed, broad at its tip, its leugtii ((> milli-

meters) exceeding the diameter of the circular eye (.5 nullimeters). Interorbital area

slightly convex, its width (11 millimeters) slightly exceeding twice the diameter of the eye,

3 times in length of head.

Maxilla extending far behind the eye, its length (1!) milliuu^ters) less than that of prc-

orbital portion of head. Mandible as long as postorbital portion of head (22 millimeters).

Jaws, vomer, aud palatines, with narrow bauds of villiform teeth, normally arranged.

Branchiostegals 8. Gill-lamelhe very short. GUI rakers long and numerous, 18 on first

arch below the angle, 5 above, 1 of which are rudimentary. I'seudobranchiie present, but

very rudimentary.

Anterior nostrils on the top of the snout and near the median line of the lu'ad, near

its tip, separated by a space about equal to the diameter of the eye. Posterior nostrils iu

front of the eye.
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Mnciferous pores large, arranged mncli as in B. catena.

Dorsal orijiiii ia the sanie vertical with that of the pectorals, its distance from the tip

of the snout (38 millimeters) contained 5 times in total and equaling twice the length of

the maxilla. Kays well deveh)ped in the anterior third, the longest two-thirds of head's

length.

The anal origin is under the twentieth dorsal ray; its rays are nearly as long as those

of the dorsal. The pectoral has its penultimate ray produced, extending to the thirteenth

I'ay of the anal; it is nearly twice as long as the head. Ventrals originating in advance

of the vertical through the pectorals, and each a bitid filament. Distance of the ventral

origin from tip of snout (20 millimeters) equaling length of ventral and about three-fourths

as long as the head. Distance of origin of ventral from vent (42 millimeters) considerably

greater than length of head. Distance from tip of ventral to vent equal to half the length

of the head.

Number of scales in transverse series from vent to dorsal about 2'S; from the upper

angle of the gill-opening t<> the vertical through origin of anal, 32.

Color, brownish yellow*. Ilead and abdomen blackish.

Radial formula: D. 93; A. 73; P. 17; V. 2.

The type (37342, U. S. N. M.) was taken at Albatross station 2380, K. lat. 28° 02' 30",

W. Ion. S70 43' 45", 1,430 fathoms. It is 183 millimeters long to caudal base, 21.5 with

caudal. Another young siiecimen 70 millimeters long was taken at Blake station, xcv, off

Dominica, 330 fathoms.

POROGADUS, Goode and Bean.

Porogadus, Goode and Bean, Proc. U. S. Nat. Mus., 1885, viir, 602.

—

Gunther, Challenger Rei)ort, xxn,

1887, III.

Body brotuliform, much compressed. Head with numerous spines on iuterorbital space,

two pairs on the shoulders, one at angle of operculum, and a double series on angle of pre-

operculum. Head with nun)erous mucous pores, as in Bassozctus. Mouth large. Snout

moderate, not projecting nuich beyond upper jaw.

Jaws nearly equal in front. Teeth in villiform bauds in jaws and on vomer and pala-

tines. Barbel none.

Gill-openings wide, membranes narrowly united, not attached to the isthmus. Gills 4.

Gill-laminai short. Gill- rakers moderate, numerous. Pseudobranchiffi absent. Caudal fin

of few rays, on a very narrow base, not prolonged, scarcely difl'erentiated from the vertical

fins. D orsal and anal fins well developed. Pectorals simple, moderate. Each ventral a

single bifid ray, close to the humeral symphysis. Branchiostegals 8. Scales small. Lateral

line apparently triple, or replaced by three series of pores, one close to ventral outline,

one median, and another along base of dorsal.

Type, Porogadus miles, Goode and Bean.

POROGADUS MILES, Goode and Bean. (Figure 292.)

Porogadus miles, Goode and Bean, Proc. U. S. Nat. Mns., 1885, viii, 602.—Gunther, Challenger Report,

xxn, 1887, 113.

Body much compressed, elongate, tapering to a very slender tail, its height (15 milli-

meters) nearly 10 times in total length.

Head long, moderately compressed, .subconieal; the profile gradually ascending in

nearly a straight line from the tip of the vsnout to the origin of the dorsal. Its length (23

millimeters) (5i times in that of body. Iuterorbital space slightly convex, spiny, its width

(15 millimeters) 43- times in length of head, and slightly greater than diameter of eye.

Eye oval, its greatest diameter (4 millimeters) 5^ times in length of head. Opercles

and head generally covered with numerous and strong spines, as described in the generic

diagnosis.

Mou th very large and wide. The maxilla extending far behind the eye and much ex-
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paneled at its tij); its length (13 millimeters) more than ball' that of head. Length of man-
dible (15 millimeters) equal to greatest height of body. Jaws, vomer, and palatines witli

narrow bauds of villiform teeth, uone of which are enlarged. Gill-rakers, 15 on anterior

arch below the angle, 3 rudimentary ones above.

The anterior pair'of nostrils are nearly on top of the snout, and somewhat nearer to

its tip than to the eye, separated by a very narrow space, and placed immediately in front

of the middle of the eye. Behind each posterior nostril is a strong spine projecting out-

ward and backward. Pores of the head arranged much as iu Baxsozetus.

Scales minute. Lateral line not clearly to lie made out. Three rows of minute jtores

on each side dorsal, median, and ventral, beginning near the head and extemling well to-

ward the extremity of the tail.

Dorsal origiu slightly behind vertical through pectoral base; its distance from the

snout (l-'o millimeters) nearly times in length of body. Its rays are moderately long, the

longest about as long as the suout (one-fourth of head), and very numerous.

Anal origin iu vertical from twenty-second or twenty-third dorsal ray; its distance

from the snout (-11 millimeters) 3.', times in length of body. Its rays about as long as those

of the dorsal.

Tectoral imperfect, its length in the type equals one-half that of the head.

Ventral a bifid tilameut, placed close to tlie humeral symphysis, well in advance of the

pectoral; its length (15 millimeters) equal to height of body. Distance from origin of ven-

trals to veut (22 mdlimeters) uearly eipial to length of head, The ventral does not reach to

the vent by a distance equal to length of snout.

Color, blackish brown.

The tyi)e (No. 35025, U.S.N. M.) is 153 millimeters in length; it is from Albatrons

Station 223U, N. lat. 38° 27', W. Ion. 73° 02', at a depth of 1,108 fathoms.

PENOPUS, Goode and Bean, n. g.

Body sljout in front, tapering behind. Tail uot greatly exceeding the lengtli of the

rest of the fish. Head scaly, thick, its toj) surface Hat, with depressed and moderately

projecting snout. A pair of minute postnasal sjiines; a strong and much cm-ved spine on

the operculum ; several weak spines at the angle of the i)re.operculuni, and several at the

posterior angle of the suboperculum. Mouth moderately large, the lower jaw included.

Several narrow slit-like pores along the margin of the preorbital and suborbital.

Two minute pores on the under surface of the mandible near its symphysis, and not far

behind them two long slit-like pores.

The anterior nostril is iu a long slit, the posterior is larger, oblong in shape, and half

concealed by a fold of skiu. Eye small. The teeth appear only as minute asperities; the

intermaxillary band mucli wider in front than behind. Mandibulary band imrrow throngh-

out. Vomerine band very narrow V-shaped. Palatines in a long broad baud. Gill-open-

ings wide, deeply (deft iu front, narrowly joined to the isthmus. Brauchiostegals 8. No
pseudobranchia^ The giU-rakers arc long and slender; not numerous. Gill-lamina' moder-

ately long. A long slit behind the fourth gill. Scales very small. Lateral lines, three.

Caudal fin consisting of few rays, well dilierentiated from the dorsal and anal. Dorsal

beginning not far behind the head. Ventrals slightly iu advance of the pectorals and

composed of two rays, united by membrane, which forms a margin aroun<l them.

Pectoral normal; several of its upper rays simple. The vent is not much in advance

of the middle of the total length.

This genus agrees with roroyadm in nearly every respect except in the scarcity of spines

on the head and in the structure of the ventrals. roror/udus has the ventrals c()mi)osed of

two distinct rays which are separated throughout their entire length, but in Foiopus the

two rays are inclosed in a membrane which connects them and forms a margin around

them. In I'orofindus, also, the suboperculum has a smooth margin and the opercular spine

is weaker than iu reno2)us, and it is not curved.
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PENOPUS MACDONALDI, Goode and Bean, n. s. (Figure 293.)

The greatest height of the body (.35 millimeters) equals the leugth of the po-storhital

part of th(^ head and about oueniuth of the total without the caudal. The greatest width

of the body aiitoiiorly is about two-thirds of its greatest height. The head is stout, its

greatest width ecjualiug three-fourths of its greatest depth and more than one third of

its length. The width of the iuterorbital space (14 millimeters) is about one-fifth the length

of the head. Tlw eye is very small, its length ((i millimeters) less than one-half the width

of the interorbital space. The distance from the eye to the tip of the snout (24 millimeters)

equals the length of the intermaxilla. The distance of the anterior nostril from the tip of

the snout equals the length of the eye. The distance of the posterior nostril from the eye

is slightly less than its distance from the tip of the snout. The maxilla is expanded behind

and readies somewhat behind the eye; its length (25 millimeters) equals the length of the

snout. The mandible extends much behind the eye, its length (36 millimeters) equal to

postorbital part of head. The dorsal begins over the nnddle of the pectoral; its rays are

well developed, those in the middle of the fin longer than the anterior ones. It contains

137 rays. The anal begins under the twenty-seventh ray of the dorsal; it contains 102

rays, those about the middle of the fin longest. The length of the pectoral (32 millime-

ters) is nearly one-half the length of the head and about equal to the distance of its tip

from the vent. The length of the ventral (27 millimeters) is about one-third of the distance

of its origin from the origin of the anal.

Lateral lines, three; the uppermost beginning at the upper angle of the gill-opening

quicky approaching the top of the body near the base of the dorsal and merging into the

dorsal base about the middle of the tail; the median lateral line begins a little behind the

head and extends almost to the root of the caudal, becoming very faint posteriorly. The
lowermost lateral line has its origin under and not fiir from the base of the pectoral. It

extends along the lower side of the tail and merges into the base of the anal fin somewhat
beyond the middle of the length of the tail.

Color, yellowish brown; operculum, opercular flap and branchiostegal membrane, pec-

toral, and ventral dusky.

The single specimen obtained is 315 millimeters long, catalogue number 39433. It was
obtained by the steamer Albatross, September 18, ISSO, at station 271G, X. lat. 38° 29' 30",

W. Ion. 70° 57', in 1,631 fathoms.

ACANTHONUS, Gunther. (Figure 296, A.)

Acanthomis, Gunther, Ann. and Mag., Nat. Hist., 1878, ii, 22; Challeugur Report, xxii, 116.

Head excessively large and thick, armed in front and on the opercles with strong

spines; trunk very short, the vent being below the pectoral, tail thin, strongly compressed,

tapering, with the caudal distinct. Eye small. Mouth very wide, with the teeth in villi-

form bauds in the jaws, on the vomer, and palatine bones, and along the hyoid. Barbel

none. Yentrals each reduced to a bifid filiment, placed close together on the humeral
symphysis. Gill-membranes not united. The gill-lamina>, are remarkably short; the gill-

rakers long, lanceolate, stirt'. Scales extremely small. Bones of the head soft, the sui^er-

flcial ones supporting large cavities. {Gitnther.)

The genus is represented by a .single species found by the CJuiUmficr in 1,050-1,070

fathoms in the Middle Pacific, station 205, off the Philippines, and station 218, north of New
Guinea. The type species is A. armatiis, Gunther, Challenger Keport, xxii, 117, pi. xxxv.

Fig. A.

TAUREDOPHIDIUM, Aleock. (Figure 296, B.)

Tauredophidium, Alcock, Ann. and Mag. Nat. Hist. (G), vi., 1890, 212. (Type, T. Ilextu, Joe, cit., pi. viii, fig. 1.

)

Head large and thick, armed on the opercles with strong spines ; body comjiressed.

Snout broad, not overhanging the large mouth. Eyes, none. No barbel. Villiforni teeth

in the jaws, vomer, and iialate. Gill membranes rather broadly united; 4 gills; 8 branch-
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iostegals; no pseudobi-auchiu". Small, deeiduou.s scales on body and head; lateral lines

indistinguishable. Vertical lius couHufnt; pectorals entire; veutrals widely separated,

each consisting of two filaments.

Thisgeuus is known from a single species taken in the Day of l>engal, otf tlic Madras
ast in 1,310 fathoms,

—

T. Hex'tii, Alcoek (Ann. and Mag. Nat. Hist., 1800, VI, lil3., pi. vili,

'. 1) from Incestigator station 97.

(•oast

fig. 1)

PTEROIDONUS, Gunther.

Pteroidonus, Guntoer, Challenger Report, xxii, 1887, 106.

The lower pectoral rays arc incompletely united with the npper part of the fin and are

prolonged. Body elongate, compressed, cnvered with small scales; lateral line incom-

plete, close to the dorsal profile. Heatl oblong, thick, covered with scales. Eye small.

Vertical fins united, but the narrow caudal projecting beyond the short anal and dorsal

rays. Ventrals reduced to a simple filament, inserted behind the humeral symphysis, and

somewhat distant from each other. Snout broad with rounded profile, including the lower

jaw, without barbel. Mouth wide; bands of villiform teeth in the jaws, on the vomei', and

palatine bones. Operculum with a straight spine; preoperculiim armed. Plight branch-

iostegals. Gilllaminte rather short; gill-rakers rather long, lanceolate and widely set;

pseudobranchise none. (Giinther.)

PTKItOIDOXUS QUINCJUARIUS.

This genus is represented by a single specimen, of a species called by Giinther, Ptcroi-

(loiiiiH qamqimrius {Inc. cit.), Pl. XKii, Fig. B, Iti inches long, obtained by the Challenger

oS the coast of Japan (station 2.35), at the depth of 505 fathoms.

DICROLENE, Goode and Bean.

Dicrolene, Goode and Bean, Bull Mils. Coiup. Zool., x, 202.—GOntuer, Challenger Report, xxil, 1887, 107

Brotulids with body moderately compressed ; head somewhat compressed, with mouth

large (in the type species extending nearly to the posterior margin of the eye). The tip of

the maxillary much dilated. Eye large, placed ch)se to the dorsal |)roflk'. Head with supra-

orbital spines; several strong spines on the preoperculum, and one long spine at the upper

angle of the operculum. Snout short, not projecting beyond the ui)perjaw. Jaws nearly

equal in front. Teeth in narrow villiform bands in the jaws, on the head of the vomer, and

on the palatines. Barbel none. Gill-openings wide; membranes not united. Gills four;

gilUaminaj of moderate length. Gill-rakers rather long, not numerous, rsendobranchia',

absent. Caudal not confluent, but without a distinct peduncle. Dorsal and anal fins long.

Pectoral rays arranged in two groups, several of the lower ones being separate and

much produced. Ventral fins close together on the isthmus, a pair of bifid rays. Branch-

iostegals eight. Body and head covered with small scales. Lateral line close to the base

of the dorsal flu, apparently becoming obsolete on the posterior third of the body. Stomach

siphonal. Pyloric cjeca few, rudimentary. Intestine shorter than body.

Faradicrolene, Alcoek (Ann. and i\lag. Nat. Hist., 18S!», ;iS7), is S(j close to Divrolcnc that

weare unable to distinguish it. It is represented by a single species, i>. multijilis (Alcoek),

loc. cit, from the Bay of Bengal, 1 !)•'. fatlioms, lat. 20^ 17' 30" N., Ion. S8" 50' E., and from

the Andaman Sea, east of Port Blair, 271 fathoms, and oft' the (Joromaudel coast.

19SGS—No. 2 22
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Alcock states that in young individuals tiie lower (free) rays are very raucli less clearly

separated from the rest of the flu and from each other than in the adults. (Ann. and Mag.

Nat. Uist., 1872, MS.)

Another species, f>. nujrieaudis, was obtained from the Andaman Sea, Investiijaior

station 115, in 188 and 120 fathoms. (Ann. and Mag. Nat. Hist., 1801, July 31.)

Alcock lias also identilied a third species, taken in the Laccadive Sea, with the form

described and ligured by Vaillant as Dicrolcne intronUjra, Goode and Bean, proposing for

it the name Faradicrolene VaillantU. (Ann. and Mag. Nat. Hist., 1890 (Oct.), 297). We are

of the opinion that Vaillant's fish and ours are conspecirtc.

The erroneous printing of 'W for "8" in our description of the branchiostegals of

DecroZefte has "unfortunately misled Mr. Alcock.

DICROLENE INTRONIGRA, Goode and Bean. (Figure- -'!)?, 297 A, B.)

Dicrolene intronigra, Goode and Bean, Bull. Miis. Comp. Zoiil., x, 1883, 202.

—

Guntiier, Challenger Report,

XXII, 1887, 107.—Vaillant, Exp. Sci. Travaillcur ot Talisman, 1888, 258, pi. xxiii, fig. 2.

Body moderately compressed, its dorsal and anal outlines approaching at an eipial angle

the horizontal axis, and taperiug to a narrow point, which forms the base of the caudal flu.

Scales small, about 110 rows between the branchial opening and the tail, and about 27 trans-

verse rows counting upward and forward obliipiely from the origin of the anal. The lateral

line rudimentary, running near the base of the dorsal fin at a distance from it less than the

diameter of the eye, and apparently becoming obsolete on the posterior third of the body.

Body height one-sixth of standard length.

Head somewhat comjiressed, with tlattish upper surface, which is encroached upon by
the upper margins of the orbit. At tlic iiosterior upper margin of each orbit is a strong

spine pointing backward and upward; a long sharp spine at the upper angle of the opercu-

lum, its exposed portion as long as half the diameter of the eye. Preoperculum, on its lower

posterior border, with three equidistant spines, much weaker than that of the operculum.

Large muciferous cavities in the bones of the head; a row of large cavities extending back-

ward from the upper angle of the orbit, and continuous with those on the lateral line. Mouth
large, its cleft considerably longer than half the length of the head, and the maxillary

extending behind the vertical fi'om the posterior margin of the orbit. The i^osterior portion

of the maxillary much expanded, its width at the end equal to three-fourths the diameter

of the eye. Upon its expanded tip are scales. Eye large, one fourth as long as head, and

as wide as the interorbital space. Length of head one-flfth standard length.

Dorsal tin inserted at a distance from the snout equal to two-ninths the length of the

body.

Anal inserted under the vertical from the twenty-fifth or twenty-sixth dorsal ray. The
height of the dorsal and anal fins is about equal to the diameter of the eye. Their bases

extend almost to the insertion of the caudal.

The caudal is composed of or 7 rays; its length equal to half the distance from the

snout to the insertion of the dorsal.

The ventrals inserted almost under, but sliglitly posterior to, the posterior limb of the

preoperculum, in length about equaUng the upper jaw.

Pectorals inserted close to the branchial aperture; the eight lower rays being free and

much prolonged, the longest and most anterior being nearly one-third as long as the body,

and more than three times as long as the contiguous posterior ray of the normally con-

structed portion of the fin, which is, however, about equal to the last of the free rays. The
free portion of the pectoral being longer and composed of fewer rays than the normal portion,

the fish has the appearance of bearing two pectoral fins of the same general shape, the

lower of wliich is the longer. The length of the normal portion of the fin is contained

about four times in the length of the body.

Eadial formula: D. 100; A. about 85; C. (5 or 7; V. i; P. 19+7 or 8. L. lat. 110-120.

The Talisman obtained it off the coast of Soudan, from stations Lxxx, lxxix, and lxxix,

bis, at depths of 1,139, 1,232, and 1,250 meters, respectively, and on the Banc d'Arguiu, from
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stations lxxxviii, lxxxvii, and xciii, at doptlis of S8S, 1,113, and 1,405 meters, 28 aneci-

mens having been taken ft'om the last-named locality.

The Blale seemed specimens from station rccxxvx, in 33° 42' 1.5" N. lat., 7G^ 00' 50"
W.lon., at a depth of 404 fathoms; from station cccxxv, in 33° 35' 20" jST. hit., 76° W. Ion.

at a depth of 047 fathoms; from station clxvi, off Guadeloupe, at a depth of 734 fathoms-
and from station xrr, off Dominica, at a depth of 082 fathoms. And the AlbatroxK from sta-

tion 2115, in 35° 40' 30" N. lat., 74° 34' 45" W. Ion., at a depth of 843 fathoms; from station

2485, in 28° 51' K lat., 88° 18' W. Ion., at a depth of 730 fathoms; fi-om station 25.53, in 39°
48' iS^. lat., 70° .30' W. loii., at a depth of 551 tathoms; from station 2140, in 17° 30' 10" X.
lat., 76° 40' 05" W. Ion., at a depth of 000 fathoms; from .station 2302, in 28° 47' .30" N. lat.

87° 27' W. Ion., at a depth of 724 fathoms; from station 2303, in 28° 43' X. lat., 87° 14' 30"
W. Ion., at a depth of 525 fathoms; Cat. No. 33447, U. S. N. M., from station 2072, in 41° .53'

N. lat., 62° 35' "W. Ion., at a dejith of 858 fothoms; Cat. Xo. 35.586, U. S. X. M., from station

2216, in 39° 47' X. lat., 70° 30' 30" W. Ion., at a depth of 963 tathoms; Cat. Xo. 34906, U. S.

X. M., from station 2117, in 15° 24' 40" N. lat., 63° 31' 20" W. Ion., at a depth of 983 fathoms;
Cat. Xo. 35657, U. S. X. M., from station 22.34, in 39° 09' X. lat., 72° 03' 15" W. Ion., at a

depth of 810 fathoms; Cat. Xo. 355.53, IJ. S. X. M., from station 2216, in 39° 47' X. lat., 70°

30' 30" W. Ion., at a depth of 0(i3 fathoms; and Cat. Xo. 35.5.55, (J. S. X. M., from station

2204, in 30° 30' 30" X. lat., 71° 44' 30" W. Ion., at a depth of 728 fathoms.

MIXONUS, Giinther.

Mixonus, GuNTHER, Challenger Report, xxii, 1887, 108.

The lower pectoral rays are free, not united by membrane with, but inserted on the
same base as the upper part of the tin. They are butslijilitly stroiij;er tliau the other rays
and prolonged. Body elongate, compres.sed, covered witli small, very thin and deciduous
scales. Head slightly compressed, broad and flat above, depressed in front, naked (with

the exception of the parts between the mandibles, and perhaps the cheeks). Bones thin,

with the inuciferous system moderately developed, only one small spine above on the

operculum; preopercidnin without spine. Eye small. Vertical fins united, but the narrow
caudal projecting beyond the short dorsal and anal rays. "Wntrals each reduced to a

filament, which consists of 2 rays firmly bound together in their whole lengtii; they are

inserted behind the humeral symphysis and close together. Snout broad, rounded, scarcely

overlapping the lower jaw. Mouth very wide; villiform teeth in the jaws, on the vonu'r

and palatine bones. Gill laminiie short; gill-rakers long, not very closely set. Pseudo-

brauchiie none.

" I have long hesitated," writes Giinther, " to describe this fish under a distinct generic

name. The specimen is small, unique, and not in the best state of preservation, so tliat

several of the characters assigned here to the genus may have to be amended when other

specimens are obtained. Its pertinence to either I'teroidonus or Dicrolcnc seems to be doubt-

ful on account of the difference in the shape of the head.-'

MIXONUS LATIC'EI'S, GuNTHER. (Figure 29C, A.)

Bathynecfes laikepa, Gi'TXTHEE, Ann. .anfl Mag. Nat. Hist., 1878, n, 5th ser., 20.

Mixoniis Jaiiccpn, (Junthf.r, Challenger Report, xxii, 1888, 108, pi. xxv, iig. 8.

Sirembo Giiniheri, Vaillant, Exp. Sei. Travailloiir et Talisman, 1880, 208, pi. xxiv, fig. 5.

Head slightly, body and tail more strongly compre.ssed, low; tlie latter produced into

a moderately long filament. I''ye rather small, its diameter being one-seventh of the

length of the head, two-thirds of tliat of the snout, and two fifths of the interorbital

space, which is convex. The posterior nostrils are wide; the muciferous cliannel of the

infraorbital ring shows in its course 5 or 6 wide sinuses, and opens in front by a wide aper-

ture. Mouth very wide, extending far behind the eye, with tlie extremity of tlie maxiUary

much behind the eye, and much dilated. Vomerine baud of teeth V-shaped, with the two

arms of the figure straight; palatine band narrow.
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The ChaUenficr obtained it in tlic niid-Atlantic (station 104), at a depth of 2,500 fath-

oms. Tlie Talisman also secured examples from station oi, off the Cape Verde Islands, at

a depth of 3,200 meters.

SIREMBO, Bleeker.

Siremho, Bleeker, Act. Soc. Sc. Neerlandaises, ni; .Japan, iv, 22.

—

GIintheb, Cat. Fish Brit. Mus., iv,

373.—Giix, Pror. Acad. Nat. Sci., I'hihidelphia, 18(53, 253.

Siremho, Vaillant, Exp. Sii. Tiav. et Talismau, 267 (iu widely different sense).

Srolella, Kai'p, Wiegmanii's Arcliiv., 1858, 92.

Brotiilids, with elongate body covered with small scales. Lateral line contimions, but

more or less indistinct. Eye moderate. Vertical tins united. Veutrals close together;

each a single simple tilameiit, inserted on the foremost part of the humeral symphysis.

Teeth in villiform bands on jaw bones and palatines. Upi)er jaw longer, rreoperculum

unarmed. No barbel. Eranchiostegals 8. Pseudobrauchia- and air-bladder preseut.

Pyloric caeca 12.

The genus, as limited by Gill, includes one species, 8. iner'fius (Schlegel) Bleeker, from

Japan and not certainly known to be bathybial.

The genus Hoplobrotula GiU (Proc. Acad. Nat. Sci., 1863, 2.53) was established for another

Japanese form [Broiula armata, Schlegel), cited by Giinther iu his catalogue uuder

ISircmbo. It is not certainly known to be bathybial.

Vaillaut enlarges the limits of Sirembo to include the forms here discussed under

Sircmbo, IloplobroUila, Cata'tyx, 3Ih'oniis, Bathyonus, Porof/adus, N'ematonus, DipUivantho-

poma, and Ncobythltes. Vaillant's Sirembo is a congeries of heterogeneous forms, includ-

ing, probably, representatives of three subfamilies.

MONOMITOPUS, Aleoek.

Monomitoims, Alcock, Ann. and Mag. Nat. Hist., 1890, ll, 297.

This genus diflers from Sirembo iu the character of its pseudobranchi.ne, which are

rudimentary—"really consisting of 2 small pinnules only on each side." It is represented

by a single species, obtained by the Invcstiijator iu the Andaman Sea, in 490 fathoms.

{Sirembo nigripinnis, Alcock, op. cit., 1880 (Nov.), 38'i.)

TYPHLONUS, Gunther.

Tt/jMonus, GiJNTUER, Ann. and Mag. Nat. Hist., 1878, 217; Challenger Report, xxil, 118.

Head large, compressed, with most of the bones in a cartilaginous condition; the

superficial bones with large muciferous cavities not armed. Snout a thick protuberance

projecting beyond the mouth, which is rather snuill, inferior. Trunk very short, the vent

being below the pectoral; tail thin, strongly compressed, tapering, without separate cau-

dal. Eye externally not visible, reduced to a minute rudiment hidden below the skin.

Bands of villiform teeth in the jaws, on the vomer and palatine bones. Barbel, none.

Veutrals reduced to siiiii)lc filaments, placed close together on the humeral symi)hysis.

Gill openings very wide, the gill membranes being but slightly united iu front. Gills 4;

gill lamina' rather short; gill rakers of moderate length; scales thin, deciduous, small.

The only representative of this genus is TypMoHu.s ita>ins^ Giinther, (Challenger l\ei)ort,

XXII, 119, PI. XXV, A.) obtained by the Challenger at station 181, northeast of Aus-

tralia, in 2,440 fathoms, and at station 198, north of Celebes, at the depth of 2,150 fathoms.

BARATHRONUS, Goode and Bean.

Barathronus, Goode aiul Bean, Bull. Mns. Comp. Zoul., xii, 164.

Brotulids having the head stout, body and taU compressed, covered closely by skin,

scaleless. Vent far behind jjectoral, included iu a cleft. Mouth wide, oblique, the lower
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jaw iirojectiiig. Iiitermaxilliiry teoth nuliinentary; several faiifi-like teetli on tlie liead of

the vomer, none on palatines. A few rather lar.ue, reenrved, separated teetli in the mandi-

ble. Nostrils close together and small. Eye visible throngh the skin, ])artly upon the; tn\t

of the head, with or without dark piymeut in the iris. Barbel, none, (iillrakers very

numei'ous and slender, and rather long, (lill-lamina^ well de\eloi)ed on all the arches. No
pseudobranchia-. Head full of niuciferous channels. Gill inend)ranes not united, but

covered by a fold of skin. Veutrals reduced to single simple rays, ])laced in advance of th(^

pectorals and close to the humeral symi)hysis. Dorsal and anal placed far back.

Caudal scarcely differentiated, composed of rather niunerous very slender rays njion a

somewhat narrow base.

BAEATHEONUS BICOLOE, Goor>K and Be.vx. (Figure 298.)

Barathroniis hicolor, Goode and Bean, Bull. Mun. Conij). ZoiJl., xii, No. 5, KU, 7.

Body much compressed, its greatest height (19 millimeters) contained G;^ times in the

total length. Head much thicker than body, its greatest width equal to § of its length (2',i

millimeters), which is contained ^^l times in the total length. Eye concealed by the skin;

diameter of orbit about equal to width of interorbital area, and contained 4| times

iu length of the head. Maxilla extends slightly Ijeyond the i)eriH'n(licular through pos-

terior margin of orbit; it is almost entirely concealed under the, jjreorbital, and is much
exijanded at the tip, where its width is lather greater than that of the eye. Intermaxilla

very thin, broad, and .slightly protractile.

Vomer very close to intermaxillary syni])hysis, its head somewhat raised and bearing.'?

faJig-like teetli (2 of which are off one side; and 1 on the other in the type, separated by a

moderately wide interspace). The mandible has five enlarged, separate, recurved teeth

upon each side, which increase in size posteriorly; its upper edge, i)osteriorly, is produced

above the level of the tooth-bearing surface, and is received under the exitanded maxilla.

The longest gill-raker is about as long as the eye. The dorsal origin is distant from the

snout (54 millimeters), which is contained slightly less than twice in the total length. The

rays are well developed, nnmerous, long and slender, about 70 in number; the longest con-

tained about :') times in the length of head.

The anal originates in vertical from fourteenth dorsal ray, e(iuidistant from eye and

base of caudal. It contains 57 rays, about as long as those in the dorsal.

The pectoral with a fleshy base, its length (18 millimeters) a little less than height of

body.

The ventral well in advance of pectoral, close t<i humeral symphysis, the rays being

placed very close together at their origin, the length of the lin (i:i nu'Ilimeters) contained

about 9 times in the total length, about 3 times in distance from its origin to the vent.

The caudal lias about 10 rays; its length is contained about S tirai's in the total length.

Color, yellowish white, with a broad vcitical band of black from the origin of ventral

nearly to the vent; another similar and nairower band above it upon each side.

The type is an individual, 120 millimeters long, from Blake station Lxxi, off Guada-

loupe, at a depth of 709 fathoms.

APHYONUS, Gunther.

Jphyovun, Gi'NTiraK, Ann. and Mag. Nat. Hist., 187K, ii, 22; Cballonsor Roport. xxii, 1887, 120.

Head, body, and tapering tail strongly compressed, enveloped in a thin, scaleless, loose

skin. Vent far behind the pectoral in nearly the middle of the total length. Snout sw< .lien,

projecting beyond the mouth, which is wide. No teeth in the ui>pcr jaw; .small conical

teeth iu the lower, pluriserial in front and uniserial on the side. Vomer with a few rudi-

mentary teeth; palatine teeth none. No.strils close together, small. No externally visible

eye. Barbel none. Veutrals rediu-ed to sinqde filament.s, plac<-d close together and near

to the humeral symphysis. Gill-membranes not united. Eour. l.ranc'hial arches, the pos-

terior without gill-lamiuai ; the anterior with very short gill rakers and with rather short
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jj'inininiiia'. TTead covored witli a system of wide iinicifcrous cliannels and siiinses, tlie

dermal bones being almost membranaceons, whilst tlie others are in a semicartilagiuous

condition. Notoehord ])ersiatent, but with a sixperfieial indication of the vertebral segments

(as in some Leplocephaline forms). (Gihithcr.)

This genus is known from two species

—

A. mollis, Goode and Bean, and the type, A.

(/elatinosus, Giinther (Challenger Report, xxii, 1887,120, pl.xxvi. Fig. A) from station 184,

between northeast Australia and New Guinea, at a depth of 1,400 fathoms,

APHYONUS MOLLIS, Goode and Bean. (Figure 299.)

Apliyonns mollix, Goode nn<\ Bean, Bull. Mus. Coiup. Zoill., xii, lfi3.

The body is much comiiressed, its greatest height (14 millimeters), G in its total length.

Head thicker than body, its height (15 millimeters) slightly greater. Length of head 20

millimeters) about 4;^ in total; width (11 millimeters) over half its length. Snout, 3;^ in

length of head. Eye not externally visible. Diameter of orbit, as seen through tlie skin,

about one-fourth length of head. Maxilla extends to vertical through posterior margin of

orbit, the mandible somewhat fortherback, its length (13 millimeters) nearly equal to height

of body. A few weak teeth on vomer, palatines and mandible, and very rudimentary ones

in maxillary ; not visible to the eye, but appreciable to the touch. Gill-lamina', on the fourth

and rudimentary gill-rakers, 8 rudiments and 4 developed below the angle. Dorsal origin

almost over posterior edge of operculum, its distance from the snout J of total length; lin-

rays, more than 110 well developed, the longest 3 in head. Anal origin slightly nearer base

of caudal than to tip of snout, its rays shorter than those in the dorsal. Pectoral with a

fleshy base; its origin somewhat behind that of the dorsal, its length equal to width of head.

Ventral origin in advance of that of pectoral, close to humeral symphysis; the fin is a sin-

gle simijle ray, M'hose length (11 millimeters) equals that of the pectoral; its tip does not

reach the vent by a space equal to height of head.

Skin not loose. Texture of body rather firm, not transparent, whitish.

The type is a specimen obtained at i>/flAe station ccxxi, lat. 24° 3G' N., Ion. 84° 5' W.,

at a depth of 1)55 fathoms.

This species is closely allied to Ajjhyonus gelatinosus, Gthr.

RHODICHTHYS, Collett.

Bkodiehthys, Collett, Norske Nordhavs Exped., Fiske, 1880, 153.

—

Gunther, Challenger Report, xxii, 1887, 121.

I lead thick, body and tail strongly compressed, the latter tapering behind, enveloped in a

thin, transparent, scaleless skin. Vent immediately behind the humeral symphysis. Snout

swollen, overlapping the wide mouth. A few series of weak teeth in the jaws, none on the

vomer or palate. Eye of moderate size. Ventrals reduced to two filaments, each l)ifid, and

inserted on the hyoid. Vertical fins continuous, but with caudal rays difterentiated. Gill-

openiugs very wide. Pyloric appendages 10. ( Gunther after Collett.)

RHODICHTHYS REGINA, Collett. (Figure 303.)

BhodicUthya rcgina, Collett, Forh. Selsk., 1878, 99; Norste Nordhavs Exped., Fiske, 1880, 154.

The length of the head is to the total length nearly as 1 to 4, the extreme depth of the

body as 1 to 4^. Anterior part of the body deep, in the posterior region rapidly tapering;

tail at base long and slender. Upper jaw longer than lower. The dorsal fin originating

immediately above the branchial aperture; the caudal projecting to the extent of three-

fifths of its length beyond the dorsal and anal. Eyes small, their diameter being to the

length of the head as 1 to 7; interorbital space wide. The teeth exceedingly minute,

arranged in several series. Nostrils double. Pyloric appendages 10.

Kadial fornuila: D. CO; A. 57; P. 11-12.

Color a unil'orm bright red. (Collett.)

A single specimen, 297 millimeters in length, was obtained by the North Atlantic

Expedition in the 02)en sea between Eecren Efland, Jan Mayen, and Finmark.
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ALEXETERION, Vaillant.

Alexelcrion, Vaillast, Exp. Sci. Tnivailleiiv et Talisman, I'oi.ssoiis, 282.

Brotulids having a .scaleless body, head short; lower jaw curved up in front of the

upper one so that the mouth opens vertically; very fine teeth on the Jaws, vomer and pala-

tines toothless. Eye rudimentary. No barlx'l. Gilloiiening very wide. IJrancliiosteual

membrane free. Vent very far from the thmat and nearly in tlie middle of the length of

the fish. Vertical fins beginning fiir back, the dorsal origin being over the vent and con-

flueut at the tail. Pectorals broad, fan-shaped; veutrals abseut.

ALEXETERION PAUFMTI, Vaii.lant. {Vignvi- :!0(1.)

AUxcicrion rarfaiti, Vaillant, Exp. Sci. Travaillciir et Talisman, 28.'!, pi. xxv, Figs. 2, 2(i(, 2I>.

IJody elongate, compressed (especially posteriorly), its greatest height being scarcely

one-sixth of the thickness above the pectorals, and one-eighth of the total Icngtli.

Length of head one-sixth of total length; its globular tonu gives it a very singular aj)-

pearauce, suggestive of [rnaioscopiis and SijiiKiiccia. The liead ai)pears as if it were truncated

iu front; the snout occupies the ui)per i)oition of the truncation. The mouth is shaped

like a horseshoe and is placed vertically, the lower Juav being entirely outside of the open-

ing, while tiie two mandibles are strongly curved. The intermaxillary is narrow, nearly

as long as the maxillary, which is exi)an(led at its ]>()sterior extremity.

Teeth line, uniform iu size, upon the mandible aiul on the anteiior portion of the inter-

maxillary. No teeth visible upon the vomer or i)alMtiues. The eye is rudimentary, very

small, its diameter about one-tilth of the length of the head, so that it looks like a black

pigmentaiy spot, and is scarcely visible in the fresh specimen. IJrauchial opening broad.

Vent near the middle of the body. No trace of scales in the lateral line visible.

Vertical tins confluent, the doi'sal beginning in the vertical from the vent and nearly

opposite the origin of the ventral, tlieiays being excessively delicate. Pectorals extending

to the vertical from the origin of the dorsal. No veutrals.

Color, roseate white.

MeaKiiremeiifs.

Length

Height

Thickness

Li-ngth uf Lead

Lengtii of eaud.il tin

Lengt h of snout

Diameter of eye

Width of iutororbit.al sp.ieo

MiUi-
inetera.
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BELLOTTIA APODA, Giglioli.

Belloitia ajwda, GlOLlOM, Zoologisclier Auzeiffer, vi, b99.

The vent eciuidistaiit from the tip of the snout and root of the tail. Dorsal origin in

the vertical from the middle of the j)ectorals, confluent with the caudal and the anal, i'ec

torals normal and small. Body covered with mucous pores particularly consi)icuous upon

tiie head. Anal papilla sometimes j)resent. Lateral line simple, slightly arched over the

l)ectorals, straight and median posteriorly. Two cutaneous folds i^arallel to the base of

the dorsal. The central rays of the caudal are the longest.

Kadial formula (estimated) : D. 90; A. 75; O. 12.

Color, olive gray, with minute dots of black; lins black at the base, colorless and

transparent elsewhere.

The two tyi)es measure 28 lo 30 millimeters. Five specimens of this form were taken

in tlie net in the Gulf of Naples in December, 1882, at the depth of .30 meters. Two of

them (the types of this description) are in the Italian collection of the Royal Zoological

INIuseum at Florence; two more in the Museo Civico at Milan; the filth in the Zoological

Station in Naples.

Although not yet found at considerable depths, its affinities, in the opinion of Giglioli

and Vineiguerra, appear to be with the family BrotuUda; and the genus is admitted to this

work not only for the purpose of comparison, but iu the belief that it will eventually be

fovxnd in deep water.

HEPHTHOCARA, Aleock. (Fignrf 301.)

Hephthocara, Aleock, Ann. and Mag. N.at. Hist., 1892, 319. (Type, H. simiim, loc. cit., pi. xviil, fig. 1.)

Head large, with thin, smooth, uncrested bones, scaleless. No armature but a weak
opercular spine. Body compressed, tapering, covered with deciduous cycloid scales. Eye
moderate. Snout not overhanging the jaws. Mouth with obliquely ascending cleft, and

with the lower jaw prominent. Villiform teeth in the jaws, palatines, and vomer. No
barbel orhyoid filaments. Gill-ojienings wide; gillmembranessei)arate, 4 gills; no pseudo-

branchiie; 8 branchiostegals. Lateral line indistinguishable. Vertical fins confluent;

pectoral fins entire; no ventral fins.

The type. If. ,«>«»»(, was described from an immature specimen, 8 inches long, taken

by the Investigator off the Goromandel coast, in 902 fathoms.

LAMPROGRAMMUS, Alcoek. (Figure 302.)

Lamprogrnmmus, Aixock, Ann. and Mag. Nat. Hist., vili, 1891, 32.

Head large, body compressed, both entirely covered with thin, smooth, deciduous

scales of moderate size. Head bones with prominent crest and wide, muciferous cavities,

unarmed except for a weak opercular spine. Snout not overhanging the jaws. Eye of

moderate size. Mouth large; teeth in villiform bands in the jaws, i>alatines, and vomer.

No barbel or hyoid filaments. Gill-opening wide; gill-membranes separate; 4 gills, 8

braiu-hiostegals, no psendobranchiiP. Lateral line very conspicuous, with nuich enlarged

scales, each of which bears a glandidar (luminous) organ. Vertical fins confluent; pectoral

fins entire; no ventral fins. (Alcocl:)

This genus is represented by the single species, Lamprogrammns nigcr, Alcoek {loc. cit.,

fig. 2), desci'ibed from two specimens, llf and 15 inches in length, obtained by the Invcxti-

gaior in the Andaman Sea, at a depth of 561 fathoms, and another from 404 fathoms in

the same region. Alcoek says of it: "This extraordinary form seems almost entitled to

rank by itself in a separate .subfamily of the OphiiUidw. In general appearance and in

most of its structural details it has the closest resemblance to the ty\Vn-,i\ Broiulina'; but

it ditters from them all in its remarkable Halomurm-hke lateral line and iu the entire

absence of ventral fins."
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Family OPHIDIIDyE.
(Ill OJUlini, Rafixesque, Indice d Ittioloj^ia Sicilian;!,, ISIO, 34.

Ophidiifhi; BoNAPAiiTH, Saggio, etc., 1832, 38; Cat. Mut., 41.—Gi'ntiier, (:at. Fisli. Brit. Miis., iv, 370 (part).—
Gill, Arr. Fam. Fish., 1872, 3 (No. 19); I'roo. Acad. Nat. Sci. I'Lila., 1887, 177.

Ophidioninw, Swain.son, Nat. Hist. Fisli., etc., 183!l, n, 17"J.

OplMiiii, MiiLi.nu, Berl. Abliandl., 1840.

Ophidiouh'i, Br.EEKER, Teataincii, xxv (part).

Oplii(lioidea,witli chin veiitials, represented by hilid, barbel like filainents, and tlmauns
iu the anterior half of the length. (Gill.)

KEY TO THE GENERA OF OPIIIDIID.F..

A. Outer teeth in jaws fixed.

1. Ojierculum unarmed fOrninii'M]

2. A sharp concealed sjiiue ou the <)|)erculuu\ Oroi'iimti'M

B. Outer teeth iu jaws movable. Top of head scaly Lei'TOI'IIHUI

m

OTOPHIDIUM, Gill.

Ceniiplrnifi, PiiiLLiPi. Wiegm. Archiv., 18.57, 2()8.

Otophhiiuiii, Gill,, iu Jordan, Cat. Fish, N. A., 18S.5, 126.

A genus with characters of Ophidium, and also provided w itii a short <-oneeal<'(l spine

on the oiiercle.

OTOrillDIITM OMOSTKiMA, (.Iori.an and Gii.iskiit), .Ii>r!i)AN. (Figure 30.-..)

Gcnypicrus omoRlii/ma, .Jouuan and Giliieht, Proe. U. S. Nat. Mus., 1882, 301; Bull, xvi, U. S. Nat. Mus
,

963.

Otophidhtm omonlif/mn, .Jordan, Cat. Fisli, N. A., 1885, 126.

Body comparatively short, highest at occii)ut; thence tapering rapidly to tip of tail;

upper profile of head very convex; snout blunt; mouth horizoiital, the lower Jaw included;

maxillary not quite reaching posterior border of orbit; teetii in Jaws unil'orni, strongly in

curved, in rather broad bands; a single series of small t(H>th in vomer; thoseon ])alatines

minute; maxillary IJ in head ; eye large, 3 in head, much larger than snout, equaling twice

interorbital width; opercle terminating in a strong, compressed spine, the length of which

is about two-thirds diameter of pupil; gill-rakers very small, 4 below on anterior arch.

Longest ventral filament half length of head; the shorter three-quarters length of longer.

Distance from origin of dorsal to tip of snout 3.^ in total length ; distance from origin of

anal to sn(mt lii in total length. Scales minute, imbedded. Pseudobrancliiie not evident.

Air bladder short, thick, with a large ])()sterior foramen. Head 4;\ in length ; dc])th al)out 0.

Color light olive-green, silvery on belly, cheeks, ami lower side of head; sides ai)ove

with a few irregular, large, scattered, dark blotches; about 9 of these aloTig base of dorsal

fin; an intensely black, round blotch on scapular region, rather larger than i)upil; dorsal

with black blotches; anal largely blai^k; upper half of eye black, lower half bright silvery.

A single specimen, 3^ inches long (No. 21)070, U. S. Xat. Mus.), taken from the stomach

of a red snapper, at Pensacola.

LEPTOPHIDIUM, Gill.

Leptophidium., Gill, Proc. Phil. Acad. N.at. Sci., 1863, 210.

Body much elongated, moderately compressed, and with the back and abdominal regions

arched, more compressed and slowly decrea.sing in height backward to an abrui)tly rounded

point.

Anus toward the end of the first tliird of the length.

Scales regularly imbricated in (piincunx, oval, with the nucleus in front of (he center,

and with stri;e radiating backward.

Lateral Hue concurrent with and n(>.ar the back for about half the length, obsolescent

behind.
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Head witli iinbiicatod scales extending to foreliead; o]iercnla and cheeks moderately

coinin-essed, oblongovate in profile, with the snout high, ])i'()jecting forward and obtnsely

rounded, armed above with a short, nearly concealed spine, directed forward and somewhat

downward. Cheeks somewhat inflated. Eyes larg<^, snbcircnlar, with coni])nratively small

pupils. Nostrils double; the anterior aperture a short tube directed forward and next to

the groove separating the preorbital from the no.stril region; the posteri<u' a limgitndinal

groove. Opereula unarmed.

Mouth broader, with the cleft little oblifpie and moderate; the supermaxillary bones are

slender, terminate under the hinder part of the eye, and are almost wholly retractile under

the suborbitals.

Teeth of the jaws villiform, immersed in a raucous membrane, separated by an interval

from the longer ones in the outer row, which are pointed aiul movable.

Vomer not prominent, armed, as well as the palatine bones, with teeth.

Branchial aperture ample, arched above by the membrane, which is attached in front

of the axil of the pectoral tin,

Brauchiostegal rays seven, the internal two small.

Dorsal fin commencing less than a head's distance froTn the nape, rather low and with

its rays simply articulated, blending behind, like the anal, with the caudal fin. whose rays

are longer than those of the dorsal and anal, aiul whose margin is i)roduced.

Pectoral fins small or moderate, obliquely rounded behind.

Ventral fins bilid and articulated, and much abbreviated.

This genus is exceedingly distinct from Opiiuliiim, having very few characters in com-

mon, except such as would be found in the genera of the same subfamily. Its form at oncie

distinguishes it, its comparatively low and moderately compressed body and snniller head

contrasting strongly with the much compressed body and head of tlie true Ophi(lii(l<i: The
imbricated scales and peculiar dentition observed on closer examination corroborate the

generic distinction indicated by difference of form.'

KEY TO THE SPECIES OF LEPTOPHIDIUM.

A. Body elongate.

1. Suoiit very short, sharp, armeil with .a spine.

a. Color brown, with white 8])ots li. CER^^NCM
2. Snont shorter than eye.

a. Color light rufons, the vertical liiis margined with black L. profundorum
li. liody stoutish, anteriorly tapering.

I. Snont blunt, spineless.

a. Color yellowish, marbled with brown L. marmokatum

LEPTOPHimUM CERVINIJM, (i<M.i>F, and I'.kax. (Figure JOG.;

LeptoplMlnm ccrviivim, Goode and Bean, Proc. U. S. Nat. Mus., viii, 1885, 422.

Body elongate, slender, its greatest height (25 millimeters in si)ecimen examined) lOi

in its total length.

llead slender, somewhat compressed, its length (40 millimeters) Oi in total length.

Jnterorbital area broad, convex, its width equal to the length of the snout and u| in head's

length. .Snout sharp, conical, armed with a short but sharp spine, and somewhat over-

hanging the, mouth. Eye circular, its diameter (10 millimeters) 4 in head's length, and
much exceeding the length of the snout. Maxilla extending nearly to the vertical through
the posterior niargin of the orbit, its length {Iti millimeters) three-eighths of head's length.

Mandible extending behind the same vertical, its length (18 millimeters) equal to that of

head without its postorbital portion. Jaws, vomer, and palatines with narrow bands of vil-

liform teeth, some of which are noticeably enlarged {not movable). Pseudobranchiaj present.

' It is probable that the OphidiiiM hrei-iharbv, briefly indiiated liy Cnvier and Kaup, belongs to this

genus; by Cuvier it was simply alluded to in a foot-note of tlie Rigne Animal, wliile by Kaup a short

diagnosis was given in the "Catalogue of the Apodal Fish." As thr notice, of the species by Kaup, like

most of the diagnoses by tliat gentleman, is only suflicient to distinguish it from species known to him, no
clear idea cau be obtained regarding its affinities. Gill.
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Gin rakers short, 8 below angle of first arcli, 4 of wliicli are rudimentary, the longest (2

millimeters) 5 in diameter of eye. (lu L. profiinilDrmn the gill-ralan-s are slenderer and
longer, though al)out equally numerous on the first arch.)

Scales iu about 11 ro\ys from the origin of the dorsal to the median line of tlie body.
Ventrals with length (13 millimeters) 3 in that of head.
Dorsal origin far back, at a. distance from the snout (55 millinieters) 4a in total length;

at a distance from the eye er[ual to head's length. (In L. profniidornm this distancie is two-
thirds of the head's length and the first ray of the dorsal is nearly over the middle of tlie

extended pectoral; iu L. cerviiium, over its tip, or nearly so.)

Anal origin witlt distance fi-om snout (84 millimeters) 3 in iotal lengtli. Length of pec-

toral (19 millimeters) 2 in head's length and 13 to 14 in tliat of body (10 in L. marmoratum,
11 in L. profiiiidiiruiii).

Scales ornamented witli radiating striae, cover iiiu densely all ])arts of tlie lisli except

the snout and under surface of tlie head and the i'uin. Lateral line contiiuied almosf to the

end of the tail.

Color brownish-yellow, with numerous subcii-c ular spots of white, with diameler half

that of eye along the upper half of the body. Vertical fins with narrow black margin.

The type (Cat. :No. 28704, \J. S. N". M.) 2(i2 millimeters in lengtli, was taken by tlie

Fish ffawk from station 041, in 40^ 01' N. lat., Gl)o .^()' W. Ion., at a depth of 7(> fathoms.

A single specimen (Cat. No. 28;».jr), U. S. N". M.) was obtained by the same vessel from sta-

tion 1036, in 390 58' N. lat., 09'^ 30' W. Ion., at a depth of 94 fathoms. The A Uidlrosn also

secured examples (Cat. No. 3723G, U. S. N. M.) from station 2309, in 3.^-5 43' .30" N. lat., 7 I^.tj'

W. Ion., at a depth of r)6 fathoms; (Cat. Xo. 32053, IF. S. N. :\I.) from station 2001, in ;!7'^ 19'

45" N. lat., 740 20' 00" W. Ion., at a depth of 102 fathoins; and (Cat. No. 3723.-., IT. S. N. M.)

from station 2298, iu 35° 39' N. lat., 74° 52' W. Ion., at a depth of 80 fathoms.

LEPTOPHIDIUM PROFIINDORUM, (Jill. (Fi.niirr ItOT.)

Xej)(op/ii(?iHH( j)ro/HH(?oc»m, Gill, Proc. Acad. Nat. Sci., Phila., ISO.S, 211.—.loitDAN, Cat. Fish. N. Aiiirrica,

1885, 12c.

Ophiiliumprofundortim, .Tord.vn anil Giliiekt, liull., XVI, V. .S. Nat. Mas., 793.

The greatest height eijuals about a tenth of the extreme length, and is develoix'd at

the pectoral region; it thence almost uniforndy decreases to the end, and a,t the anus eipials

one-eleventh of the same; the thickness behind the pectoral fins equals sc^veii-tenths of the

height, and almost uniformly decreases to the end like the height. The anus is at the end

of the first third of the length.

The head forms rather less than a sixth of the length, aiul is tran.sversely convex ab()\e

and moderately inflated on the sides; the greatest width equals half its length. The eye is

rather longer than the snout, subcircular, and its diameter slightly exceeds two-sevenths

of the head's length; its pupil is small, the diameter equaling only a third of that of the

eye. The width of the interocular region rather exceeds two-ninths of the head's length.

The supramaxillary ends behind under the hinder margin of the pupil.

The dorsal flu commt-nces nearly over the middle of the pectoral fin, and with the s(>c-

ond fifth of the length and is moderately high; the anal commences immediately behind the

anus, and is about as high as the dorsal; the caudal rays of the fin are the longest. Tlu^

pectoral fin little exceeds half the head's length, and the longest branch of the \eiitial is

less than a third of the head's length, and three-fifths greater than the shorter.

The color is a light rufous; the vertical fins inargined with black.

The following notes show the relative })roportioiis:

Extreme lengtli (7 inches), 100; length to end of middle caudal rays.

Bof?!/.—Greatest height, 10; greatest width, 7; height at anus, 9; width at anus, 7;

height between anus and caudal, Oi.

iJcrtfi.—Greatest length, 10; distance from snout to nape, II
;
greatest width, 8; width

of interocular area, 3J; height of .iirecubital, 1^; length <)f snout, 4; lengthj.)f supra-

maxillary, C.
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Eye.—Diameter, 4i; diamoter of pupil, li.

Dorsal (spinous).—1 )israncc from snout, 21 ; beislit over anus, 4; lieigLt near caudal, 5.

Anal.—Distance from snout, 33; lieigbt at middle, 4i; height near caudal, 4.

Cauflal.—Length of middle rays, 5|.

/'«/()»•«/.—Length, 8i.

Ventral.—Length of longer branch, 5; length of inner branch, 3.

A single specimen of this species, 7 inches in length, was obtained by Commodore

Kodgers, at the depth of 30 fathoms, oft' the coast of Florida.

LEl'TOPHIDIUM MARMORATUM, Goode aiul Bean. (Figure 308.)

Leplojihidhim marmoratum, GooDE and Bean, Proc. IT. S. N.at. Mus., vii, 1885, 42.S.

Body somewhat elongate, stoutish anteriorly, gradually tapering, its greatest lieight

(27 millimeters) 7;\ in total length.

Head thickish, its length (39 millimeters) 5 in total length. Interorbital area broad,

convex, its width nearly equal to length of snout, which is very slightly less than 5 in

head's length. Snout blunt, spineless. Eye circular, the diameter (10 millimeters) 4 in

head's length and somewhat exceeding the length of the snout. Maxilla extends to the

vertical through the posterior margin of the orbit, the mandible far beyond, its length

equal to that of postorbital portion of head. Teeth on vomer and in the jaws in villiform

bands, the outer series in the latter slightly enlarged. Psendobranchiie present. Gill-

rakers short, 8 below angle of first arch, the longest less than one-half diameter of eye.

Branchiostegals 7. Ventrals with length {22 millimeters) as long as postorbital part of head.

Dorsal origin at distance from snout (44 millimeters) contained 4J in total length, with

28 rays in a space equal to length of head, counting from the origin of the fin.

Anal origin separated from snout by distance (76 millimeters) 2| in total length.

Length of pectoral (19 millimeters) 2 in head's length, or 10 in total.

Scales closely imbricated, ornamented with delicate concentric stri;B. Lateral line

apparently complete, located about one-fourth distance from dorsal to ventral outline.

Color, yellowish gray, marbled along the entire upper half of head and body with olive

brown. Dorsal and anal fins with black margins.

The tji)e (Cat. No. 37237, TJ. S. N. M.), an individual 198 millimeters in length, was taken

by the Aihafross from station 2350, in 23-^ 10' 39" N. lat., 82° 20' 21" W. Ion., at a depth of

21.3 fathoms.

Family ATELEOPODID..^.

AteUopodoidei, Bleeker, Teiitaiiw^ii, 18ri9, 139.

Atehopodlda; Gunther, Cat. Fisli. Brit. Mns., iv, 1802, .Sgs.—Gill, Arr. Fam. Fisli., 1872, 3 (No. 27) ; Century

Dictiouary, 301.

Ophidioids with elongate compressed, tapering tail, vent antemedian, suborbitals

moderate, month inferior. One short anterior dorsal and no other; anal fin very long, cim-

fluent with caudal. Ventrals reduced to simple fdaments, each of 2 rays, the inner of

which is rudimentary, inserted behinil tlic symphysis of the clavicle.

ATELEOPUS, Schlegel.

AteUnpuK, ScilLEOEL, Fauna. .laiHinica, Poissons, 2r.,5.

—

Gunther, loc. cit.; Clialli-Uijcr IJopnrt, XXII, 159.

Head with the snout nuich protruding and obtusely rounded, the cleft of the mouth

being at the lower side of the head; maxillaries protractile in a downward direction. Uody

and tail compressed, (elongate, naked. One; short dorsal, the rudinientary second dorsal ot

the Marrnriila' ha\iiig entirely disapjx'ared; one long anal, continued on to the caudal.

Ventral reduced to a fdament which is composed internally of two rays, intimately con-

nected by a connnon membrane; this fin is inserteil at the symphysis uf the htnueri. Teeth

in the jaws villiform, in bands; vomer and palatine bones smooth. [(jUnthcr.\
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The typical species, Ateleojuis juponicu.^<, Sciilegcl, is known iioiii two spceiiiicns. ( )iie !)

inches long, taken at Oomiua, to Japan, and another sent to the British Jluseum Ity the

J

,aB*^'

ATELKOl'I'S .lAI'OMCrS.

Tokio Jlusciini. The Japanese call this fish iSjats/uri, and consider it extremely rare.

They believe it to be venomous, and to have eleetri(t powers. ^1 iniliriix, Alcock, Ann. I'fc

Mag. Nat. Hist., 1891, 123, was obtained by the lnvisti(jati>r in the Indian 0<can, in l.S,S to

220 fathoms.

Family LOPHOTID^^.
Lophoteoidei, Bleeker, Syst. Nat. Pise. Tentainon, 1?.W, xxvi.

Lophotida-, Gunther, Cat. Fish. Brit. Mus., in, 1861, 31i; CballouKer Report, xxn, 7(>.

Body elongate, compressed, blade-like, without scales, and with vent near the tip of

the tail. Head elevated in a high triangular crest upon wliich is a very long and strong

spine, followed by a series of flexible rays, sui)i)orting the dorsal tin, wliich extends the

entire length of the back to the base of the caudal. Anal very short and very far back.

Ventrals thoracic. Caudal minute. Snout short. Feeble teeth, in jaws,ou vomer, and pala-

tines. Gill openings wide. r)rancliiostegaIs (>. rscudobraMcliia- present.

Giinther is of the opinion that the "Lojihotns" arc deep-sea tishes like tlie Ribbon
fishes, but that they do not descend to the greatest depths, their bony and soft jiarts being

firm and coherent.

LOPHOTES, Giorna.

Lopholea, GlORXA, Mem. .Vccad. Torino, ix, 1803. 17.—Ccvier aud Valenciexnes, Hist. Nat. Poiss., x, 105.

—

GuNTiiEK, Cat. Fish. Brit. Mus., iii, 312.

Lophotids with the head elevated in a high crest, surmounted with a long spine, which

is followed by a very elongate dorsal fin. Vent near the extremity of tlie tail, with a small

anal fin behind it; iiectorals moderate; ventrals thoracic, very small, with -1 or o rays;

caudal very small. Mouth not jirotractile, snbvertical; with teeth pointed and feeble in

the Jaws, on vomer and palatines. Eye very large. Tlie abdominal cavity extends nearly

the w'hole length of the body. Air bladder present, (rills i. I'seudobranchiie present.

LOPHOTES CEPEDI.VNIS, (iioR.NA. (Figuro 389.)

Lophoies Cepedhinus, Giorxa, Mem. Poiss. Esp. Xav., etc. (Read Sept. 20, 1803).—Mem. Accacl. Imp. Sci.

Torino, xvi (1809), 19, pi. ll, tig. 1.—Civier ami Vale.nciex.nes, Hist. Nat. Pois.-i, x, 40."), pi. ccci.—

Bonaparte, Catalogo Metodieo.Tlfi.

—

Gitnthek, Cat. Fi.sh. Brit. Mus.. in, 312; Challenger Report, xxii,

76.

—

Caxestrini, Fauna Italica, Pesci. 195.—GlGl.ioi.i, Eleuco, 32.

—

Moreau, Hist., Nat. Poiss., France,

II, 250.

La Lophotc Lacepide, Cuvier, Ann. Jli'.soe, xx, 1S13. 31t3, j>l. X vii : liigne Animal,c(l. 1, 1817. ii. 2433.

Lophotus Lacepcde, EiSSO, Hist. Nat. Eni'ope Mrriiliouale, 1829, 293.

A Lophoies with the height of the body contained 7 times in its total length: its tliick-

ness 21 times. The skin, Avhich is naked, is roughened by very minute furrows. The

vent is very far back, near the extremity of the body. The head is very singular in its form,

being elevated in front in a triangular crest, exceedingly sharp, and surmounted by a long,

compressed .spine, which corresponds to the first ray of the dorsal. Snout short; mouth

small, not protractile, subvertical. Teeth cardiform ui»on the .jaws, the vomer and pala-

tines being also deutigerons. Eyes very large, their diameter about one-third of the length
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of the head. The opercular bones arc somewhat striated. The hitcral line extends from

the crest to (he caudal, describing a downward curve in front of the gill opening. The

dorsal begins upon tlie top of (he head and in advance of the eyes, and terminates near the

caudal, and contains more tlian liOO rays; the lius are very short and very far back. Tlic

caiulal is very small. The ])ectorals are moderate, placed near the lower outline of the

body. V'eiitrals miinite.

liadial formula: D. 230; A. 17; C. 17; 1'. 15; V. I, 5.

Color silvery gray, with rounded sjwts of silver,which are brighter than the body itself;

fins a brilliant rose color.

This species was first described by Prof. Giorna, who brought it belbre the Acad-

emy of Tuiln iu 1803. His description was not comi)lete, but Cuvier in 1813 received oue

from the Gulf of Genoa, and published a most exact description of it in the Annals of the

Paris Academy of Sciences, accompanied by a drawing by Laurillard, of which a facsimile

is here presented. The measurements of this specimen were as follows

:

Meters.

Total length 1. 34

Height () f l)()(ly 18

Length of head 17

Height of holly at branchial opening 185

Height of body at base of nuchal spine 205

Specimens have since been taken iu various parts of the Mediterranean. The Florence

Museum has a beautiful specimen, taken at or near Elba Island in 18i8. Prof. Giglioli has

also seen individuals from Nice, Genoa, and Palermo.

LOPHOTES CRISTATUS, Jounson.

Lopliotcs crutatm, Johnson, Proc. Zoiil. Soc., 1863, 38.

A Lophotcs with elongate, compressed, blade-like body, its height contained ^\ tinu's

in its length, its thickness over 30 times. The line of the nuai'med belly is nearly straight.

The back curves upwards slightly for the first third of the length of the fish and then slopes

gently to the tail. The body clothed with small scales, which are buried in the skin and

set obliquely so as to give a reticulate appearance. Scales large and very delicate.

Eadial formula: D. ca. 255; A. 19; P. 13; C. 15; V. 5.

Color, uniform silvery gray, without spots.

This species was obtained by Mr. J. T. Johnson in Madeira, and described by him in

1863. The characters pointed out by him seem to indicate that it is specifically distin-

guished from L. Cepcdianus, but the material available for study has been so slight that no

definite conclusion can now be reached. Since no figure of this .species has been published,

the complete descrii)tion is here included

:

The head is short and unarmed; it bears a high fleshy crest, the horizontal line of ^yhich

is straight with the back. This crest carries the anterior portion of the dorsal fin, and it

projects at an acute angle beyond the vertical of the snout. At the angle rises a single

bony ray, which is ecpial in length to one-fimrth of the total length of the fish. A fringe

of red nu!nd)rane connects it with the dorsal fin, of which it appears to be the first ray.

The edges of the gill covers are simple, the bones radiate-striate. The round eye is large,

its diameter benig contained 3 times in the head; the iris is silvery white, the pupil oval.

The sjtace intervening between it and the front of the head above the Jaw is much less than
a, diameter; but the space between the edge of the capital crest and the sujierior part of
tlu^ head is consideraljly more than a diameter. The space between the eye and the snout
is reddish and scaleless. The mouth is oblicjue and rather small; the rictus about two-
thirds the diameter of the eye, and its width almost equal to a diameter. There are about
1 rows of small, conical i)ointed teeth, which curve backwards at the front of the premax-
illary; and about 2 rows of similar teeth at the sides of the lower jaw, whilst in front they
are crowded 1 or 5 deep. Small teeth, very few in iuunl)er, are planted on the vomer and
on the anterior extremities of the palatine bones; but tliere are :u)ne on the tongue. Inside
the mouth, above and below, there is stret(!hcd a black membrane from side to side. The
nmxillary is toothless and is much dilated below. It covers the jiremaxillary at the sides,

and reaches back to the vertical througii the middle of the eye.



DISCUSSION Ol^ SPECIES AND THEIR DISTKIBUTION. 351

The .single dorsaUiii extends from the capital crest to the eaudal liii, from wliicli it
is not easily distinguislied. Behind tiic long, bony ray already mentioned it is low, the
middle portion being higher than the rest. The base is sheathed in transparent membrane
an extension of the skin. The pectoral fins are of moderate size, i)laced low down, and at
a distance from the tip of the lower jaw e«iual to abont an eighth of the total length of the
fish. The first ray is bony and very strong, but not longer than the rest, which are
branched. The ventral fins are very sliort, and are inserted a little behind the jKictoral
fins, and only slightly below them. Only five slender, simple rays were connted in tlie
specimen. The anal fin is low, it is i)!aced far behind, near the caadal fin, and its first
three or four rays are short. The vent is placed just before the fin. The tail behind the
anal fin has parallel margins, and is much comiiressed. It is low, and its h)wcr edge is
flnless, whilst its upper edge carries the post(aior portion of the dorsal tin. Tlie ciiiidal

fin is short, and is not well distinguished from the doisal fin; but there seem to be fifteen
rays, viz, 10 below the lateral fine and 5 above. The lower angle only projects. This fin

is not set on oblicjuely, as in some of the genera of the family.

The unarmed lateral line descends at an angle of 45^ from the angle of the capital
crest to behind the eye; it is then stiaight along the body to the base of the eandal fin.

The stomach is eaical, narrow, and tapers d(jwnwards. Numerous c;eca are attached to
the intestine. The intestinal canal is long and straight; the egg-sac long and forked; the
liver of moderate size.

i OF .MEASriiEMENTS.

IucIk'8.

Total length

Height (14 iuches fmin snout)

Height of head througli the eye

Thickness for the greater part of Ixidy

Head
Eye:

Diameter

Distance from front of licail

Distance from edge of crest

Month

:

Kictns

\Vidth

Teetli, kngth
Miixillary, width below

Dorsal

:

Length of tirst ray

Height of middle port ion

50

1}

'in.

1,(

1-1

Inrhf.s

l'ecti)rals:

I'cn-th 3i
I >ista.nce frcini lip of lower jaw . . .

.

Distance from lower edge of boily

Width of base
,

Veutrals

:

Length

Distance from root of pectorals

Anal:

Height

Distance from caudal

Tail, hciglit ,

Caudal, Icngtli at lower angle

6J

li-

LOPHOTES C.VPELLEI, Temminck and Scui.Er,Er,. (Kigun^ .'SllO.)

Lopliotea Capellei, Temminciv and Sciileijel, Fauna Japonica, Poissous, i:)'.', pi. i.xxi.

—

(Gunther, (';it. Fish.

Brit. Mu8., 111,312.)

A Lopliotes Laving the length of the head equal to the height of the body, and con-

tained abont 7 times iu total length. The eyes very large, their diameter contained
;}.J

times in the length of the head; the eye nearer to the throiit than to the back. The iingle

of the head iu front somewhat less acute tliau in L. Crpedianiis. The length of the snout

slightly less than the diameter of the eye. Mouth nniderate, the tip of the maxillary

reaching to tlie vertical from the anterior margin of the orbit. Teeth similar to those of

the European specicAS. Edge of preoperculum rounded, with a somewhat acute angle.

The operculum rounded, its upper edge a little emarginate. Opercular bones finely striate.

Body absolutely naked. The lateral line is straight, but in front of the eye ascends in a

gentle curve to the tip of the crest and the base of the first dorsal ray. Yeut at the be.

ginning of the liist eighth of the total length of the body; the anal fin, ])laccd behind it,

is rounded, and the length of its base twice as great as its height, the height being not

more than half the vertical diameter of tlie orbit. The caudal is small, its length being

one-third of the height of the body, it being considerably largtn- iu proportion than in L.

CejicdiaiiHS. Dorsal confluent with the caudal (not confluent in L. Ccixilltinus); its height

iu the middle is equal to one-fourth of the height of the body, but it decreases in height

conmderably posteriorly and anteriorly, so thtit over the eye the rays are scarcely percepti-
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ble above the skin. The .seven anterior rays are longer, however, forming a sickle-shaped

fin almost separate from the main dorsal flu in advance; the first ray is nearly 4 times as

high as the second, its height nearly equal to that of tlie body; tliis ray is spinous, and

thicker than the others, but smaller than in L. CepeiHanm, and very sharp. Tlie pectorals

are placed very low down, close to the gill-opening. The veutrals, as in the European

species, ar(^ very minute, antl placed directly under the posterior edge of the pectoral.

Radial formula: D. 1), 212; A. 3+18; C. 17; 1'. 10; V. 5.

Color, pale blue, becoming white on the lower parts and blackish blue upon the head;

the fins are pale blood red; the iris of the eye is silvery white, sliaded with bluish.

This species seems to be well distinguished from those of the i\-tlautic and Mediterra-

nean, having a lower frontal crest; the first dorsal fin almost completely differentiated; the

dorsal confluent with the anal; the mouth much less vertical, and with very different

coloration. The species was obtaiued by Mr. Biirger in Japan, and by him a figure and

certain notes appear to have been made. The figure has the appearance of being an exact

one, and it would seem impossible to reconcile it with the Atlantic forms.

The fish must be exceedingly rare in Japanese waters. We have been unable to find

any traces of it in the numerous drawings of Japanese fishes by native artists wliich we

have examined.

Suborder ANACANTHINI.
Teleostcan fishes characterized by spineless vertical and ventral tins, tlie latter jugular

or thoracic wlien pi'esent, and the air bla<lder, if developed, with no pneumatic duct.

The liypercoracoid imperforate. A foramen between the hypercoracoid and the hypocora-

coid. (QUI.)

Family GADID^E.
/ Gadini, Rafinesque, Indioe d'lttiologia Siciliana, 1810, 11.

J)ea Gadcs, CuviER, Rfegue Animal, ed. i, 1817, li, 211.

Des (ladoldcs, Cuvier, Rogue Animal, ed. ii, 1829, il, 330.

Gadidiv, Bonaparte, Saggio, 1832, 37.—Swain.son, Nat. Hist. Fish., etc., 1837, ii. 183.—Bonaparte, Catologo

Metodico, 1846, 42.

—

Owen, Lect. Comp. Anat.

—

GOntiier, Cat. Fish, Brit. Mus. iv, 32G.

—

Cope, 1870.—

Gill, Arr. Fam. Fish, 1872, 3 (No. 27).

Gadoidei, MiJLLER, Boii. Abhaudl, 1870.—Blkeker, Tentamcu, 1S.5S), xxvi.

Anacanthine fishes, with elongate, posteriorly concoidal body; isocercal tail; scales

cycloid and small, sometimes wanting. Head large, with termiiuxl mouth. Gill-openings

wide; gill membranes usually free from isthmus. Vertical fins well separated. D(n-sal

fin in one, two, or three sections, the latter—as well as the anal, which is al.so sometimes

divided into two—sometimes united with the caudal. Ventrals subjugular. Gills 4, a slit

behind the fourth. No i^seudobi'anchiiw. Pyloric Ciiica usually numerous, but sometimes

few in number or absent.

There is a general resemblance between this family and the Brotul'ula'. Indeed Jordan

and Gilbert make the Brotulids a subfamily of Oadidcv, We follow Gill for the present.

The Brotidids may be most readily distinguished by the ventrals which are always

narrow and jugular, and usually filamentous |iu those Gadoids, which have narrow,

filamentous veutrals, there are always two dorsals] and by the almost uuiv'ersal confluence

of the dorsal and anal with the caudal. [In the Gadoids which have the vertical fins con-

fluent, there is always a separate first division of the dorsal.]

KEY TO THE DEEP-SEA GENERA OF GADID^.

I. Three dorsals and two anal fins.

A. Ventrals normal, with 5-7 rays tladiiifc

1. Lower jaw shortest.

(I. Vomerine teeth present. . Barliel well developed.

Lateral line pale. Maxillary re.achiug p.ast front lino of eye. Month large. Hypocoracoid

normal Gadus

Lat<^ral line blauli. Maxillary not reaohing eye. Miinlli small, llypocorai'oid swollen.

Melanoghammus
6. Vomerine teeth absent or cscoodingly minute. No barbel G/\x>icul:u
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I. Three dorsals aiid two anal fins—Continued.

2. Lower jaw longest. Barbel al)scnt or rudimentary.

a. Vent in vertical from si)ace between first and second dorsal.

Teeth of npjier jaw equal roi.i.Acmr.s
Outer row of teeth in upper jaw largest Borkocadi :s

b. Vent in advance of vertical from origin of first dorsal.

First anal very long. Second dorsal small JIicromesistu, s

II. Dorsal fins two, anal one.

A. Ventrals narrow, filamentous, l>i- or tri-radiate I'huciiw

1. First dorsal with 8-10 rays PiiYcis
2. First dorsal of 5 rays Ljsmone.ma

B. Ventrals broad, with 5-8 rays.

1. Anal fin entire. Mouth terminal Lotina;

a. Vomer with teeth ; palatines toothless. A barbel.

All teetli villiform.

Head not compressed. Ventrals narrow [Lota.]
Head somewhat compressed. Ventrals broad [S^vlilota]

Vomer and mandibles with enlarged teeth SIOLV a
b. Vomer and palatines toothless.

Teeth in jaws villiform, equal. Barbel PiiTsicuLtr.s

An outer series of strong curved teeth in each jaw. No barliel Uraleptl's

An outer series of strong teeth in lower jaw. Barbel Lotella
2. Anal deeply notched or in two parts. Moutli inferior or snbinferior Morimv

a. Anal in two iiarts.

Teeth cardiform, in band in upper jaw Mora
b. Anal more or less deeply notched.

Teeth on vomer. Barbel.

Snout obtuse. Bones of head firm Lepidion
Snout produced. Bones of head cavernous, with largo luuciferous cavities. .Antimoka

No teeth on vomer. No barbel. Anal in two connected divisions.

Snout obtusely conical. Mouth wide, nearly terminal HAL.4.RGYRErs

C. Ventral rays .5 or more, elongate, oxsertod.

1. Ventral rays 5, very elongate, the three median ones with lanceolate tips.

a. A large abdominal cone ERETMoriioRis

2. Ventral rays 7, some of them slrglitly prolonged and witli rounded heads.

6. No abdominal cone HvrsiRiiYNcms

III. Second dorsal and anal continuous with caudal. No barbel ilelanoniiiw

A. No teeth on vomer and palatines.

1. Jaws with bands of small teeth, with an outer row of larger ones Stkinsia

B. Teeth on vomer and palatines in narrow strips.

1. Jaws with teeth in villiform l>ands.

a. Tail long and tapering Melaxoxus

IV. First dorsal composed of a single ray and a baud of fringes. Second dorsal and anal distinct Oninw

A. Barbels three.

1. Snout without cirrus Oxos

B. Barbels four.

1. Snout with cirrus - RiiisoxEMrs

V. Dorsal and annal fins single.

A. Ventrals well developed Brosmiiiw

1. Tooth on vomer and iialatines.

a. Teeth in upper jaw in narrow baud. A barbel Brosmus

2. No teeth on vomer and palatines.

a. Teeth in jaws biserial. No barbel -- Brosmicuui.s

GAD US, Artedi.

Gad,m, Artedi, Genera Piscium, 1788, xi.\.—Linnjsus, Syst. Nat., ed. x, 1758, 2.52.—Bonaparte, Fauna Italic.a,

fasc. 23, 1838.

Gadoid fishes witli 3 dorsal and two anal Hus, tlie anterior dorsal beins' but slii;litly

elevated. Head large, oblonj;-, conic, and pointed; the snout at least twice as lonj: as tlie

eye, the maxillary reaching past the front line of the eye. Mouth large, liarbel well de-

veloped. Ventrals normal. Lateral line pale.

19868—No. 2 23
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G'rtdiis mni-Wiim, LlNN^US, Systcma Natura', ed. x, 1758,252; cd. xu, 17(;t5, 430—Guntheh, Cat. Fish. Hrit.

Mu8. iv, 328.

Gadua callariaH, Linn.hus, Uc. pi7.—Gunther, Uc. ci(.—Jordan, Bull, xvi, U. S, Nat. Mus., 804.

A CkkJhs with larye lieail, and maxillary which extends nearly to the middle of the

orbit; with strong feeth in narrow, cardilorni bands, the outer row of the ui)i)er jaw and

the inner row of the lower jaw slightly enlarged. Snout more than twice as long as the

eye; obtuse. Ileight of the body less than the length of the head, which is two-sevenths

ol' the total (without caudal). Vent in vertical from antei'ior rays of second dorsal. The

two anal tins separated. Barbel as long as, or longer than, the eye, the diameter of which

is contained 7 times in the length of the head and twice or less in the interorbital space.

Color, greenish, brownish, or reddish olive, with numei'ous spots on the back and sides;

lateral line pale; fins dark.

Radial formula: D. 14-lil-19; A. 20-18.

The species is subject to considerable modiflcations in form and color.

The time-honored name Gadiis morrhua is retained. We can not assent to the sub-

stitution of the name G. callarias, which was based upon young specimens, and which,

having been printed upon the same page, is in no real sense a prior name.

The cod occurs in great numbers below the 100 fathom limit on both sides of the North

Atlantic, and has been reported by the New England fishermen on the ofi'-shore banks at

a depth of 250 fathoms. The Albatroxs obtained it from station 2082, in 41° 9' 50" N. lat.,

66° 31' 50" W. Ion., at a depth of -19 fathoms.

MELANOGRAMMUS, Gill.

Melanorframmns, Gill, Proo. Acad. Nat. Sci. Pliila., 1862, 280; 1863, 237.

Gadoid fishes with 3 dorsal and 2 anal fins, the anterior dorsal elevated at an angle.

Head large, oblong, conic, and pointed; the snout at least twice as long as the eye, the

maxillary not reaching the eye. Mouth small. Barbel well developed. Ventrals normal.

Lateral line black.

MELANOGRAMMUS ^GLEFINUS, (Linn^us), Gu-l.

GaduH ffglefinm, LiNN.EUS, Systcma Natur;e, ed. x, 1758, 251 , xii, 1766, 435, 435.

—

GCntuer, Cat. Fish Brit.

Mus., IV, 332.

Morrhua aijhfinun, Fleming. British Animals, 191.

Mchnwijriimmus <r<jl6jinus, Gill, loc. cit.

A Gadoid with compressed conical head and a long and narrow, somewhat compressed,

snout. Mouth small, maxillary scarcely reaching to the line from tlie anterior margin of

orbit. Length of head equal to or greater than the height of body, and contained three

and four-fifths times in the total length Teeth large, nearly equal in size, in a cardiform

baud in upper jaw, in a single series in lower jaw and on vomer. Eye very large, its di-

ameter one-fourth the length of the head. Vent in vertical form oriein of second dorsal fin.

IMrst dorsal flu triangular, its anterior portion much elevated, its length three-lburths that

of the head. The two anal fins separated by an interspace. Color, gray above, whitish

below, lateral line black; a large dark blotch above the pectorals; vertical fins dark.

A specimen of this species was obtained by the Albatroas, from station 207S,.in 41° 11'

30" N. lat., 66'^ 12' 20" W. Ion., at a depth of 109 fathoms—or, at all events, the s]iecimen

examined by us bears that inscription. It is almost incredible however. Another (Cat.

No. 28713, U. S. N. M.) is said to have come from station 918 of the Fish Hawk, in iO° 20'

24" N, lat., 70° 41' 30" W. Ion., at a depth of 40 fathoms.

GADICULUS, Guichenot.

Gadiculm, Guichenot, Explor. Algor. Poiss., 101.—Gunther, Cat. Fish. Brit. Mus., iv, 1862, 371.

Gadoids with body moderately elongate, covered with moderate scales. Cleft of

the mouth oblique, witli the lower jaw rather longer than the upper. Jaws with a narrow

band of small teeth; vomerine teeth absent or very minute; no palatine teeth. Eye large.
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Caudal separate; three dorsal aud two auallius; veutralsof seven rays. BraucLiostegals,

seven. No barbel.

This genus has the general appearance of Gadus, but is distinguished by the absence of

teeth on the vomer.

GADICULUS ARGENTEUS, GuicnEXOT.

Gadieulus argenieus, Guicuenot, Exploration Scieutiliiiuo de I'Algeiie, Poisaous, 1851, 102, ]il. vi, fig. 2.—GtJN-

THER, Cat. Fisli. lirit. Mus., iv, 1802, 311.

Gadits aryentcKS, Glinthek, Ann. ;nul Stag. Nat. Hist., xiil, 187), 138; Challenger Report, xxii, 1887, 83.

Merlangua argenteus, Vaillant, Exp. Sci., TravaiUeur et Talisman, 1888, 302, pi. xxv, iig. 7; pi. xxvi, fig. .5

(tail).

A Gadoid, having a body similar in form to that of Gadus; its lidght one-fourth of its

length, aud its thickness one-seventh.

Length of head one-third of total length; snout short, its length less than one-fourth

that of the head. Mouth moderate, oblique; the maxillary extending a little beyond the

vertical from the anterior limb of the eye. The lower jaw is longest. Teeth in jaws in vil-

liform bands; palatines and tongue without teeth. Vomer unarmed, except occasionally in

individuals which have two or three minute asperities upon its angles. Diameter of the

eye one-third that of the head; width of iuterorbital space one-.seventh.

This species was taken by II. M. S. Forctiplnc off the west coast of Ireland (lat. 54^10

K, Ion. 10° 59' W.), at the depth of 183 fathoms. It had pre\aously been found in the Med-

iterranean, but the Travfdlleur obtained it again in 1SS2 in the Gulf of Gascony (station

viii^ at 411 meters in great abundance, 50 specimens being brought in at one haul. The

Talisman got it off Morocco at 510-550 meters (statious viii and xvii) and off Soudan in

410 meters (station lxix). It is yet to be found in the Western Atlantic.

MICROMESISTIUS, Gill.

Micromesistius, Gill, Proc. Acad. Nat. Sci. Phila., 18C3, 248.

Gadoid hshes with three dorsal aud two anal tins, the dorsal fin separated by consid-

erable interspaces. Second dorsal short, anal long. Head mucli as in Gadus, but with

lower jaw longest and projecting beyond the upper. Teeth in (mter series strongest.

Vomerine teeth. No barbel. Vent in or near the vertical from the anterior margin of

dorsal.

MICROMESISTIUS POUTASSOU, (Risso), Gill.

Gadus merlangus, Risso, Iclith. Nice, 115.

Merlangus jjoufassoii, Risso, Hist. Nat. Eur. M^ric., 1820, in, 287.—Collett, Norges Fiske, 1875, 111.—

Gt'NTHER, Challenger Report, xxii, 1887, 82.

Gadus poutassou, DtJBEN .and Koren, Vet. Akad. Haudl., 1844, 88.

Gadus mclanostomits, NiLssoN, Skaud. Fauna, iv, 185,"!, 556.

Micromesistius poutassou, Gill, Proc. Aoad. Nat. Sci. I'hila., 1863, 248.

A Gadoid with body rather slender. Lower jaw longest and teeth in the outer series

strongest. The vent in vertical from origin of first dorsal. Dorsal tins separated by great

interspaces, the two anterior short. Anal fins very long. No barbel. A black spot in

axil of pectoral.

Radial formula: D. 12-13+ 13-144-24; A. 30-38+24-25.

This codfish occurs on the west coast of Norway up to the Tolar Circle and beyond,

and as deep as 100 fathoms. It is numerous in October- and November in thts Cliristiauia

Fiord (lat. 00°), according to Collett. It has been found as far north as Bodoe (67°).

Strangely enough, it has not yet been distinguished on the New Enghind coast. It is more

than probable that it will yet be found among the captures of the cod schooners of the off-

shore banks.
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PHYCIS, Schneider.

Phycin, SCIINF.IDF.R, Bloch's Systema Icbthyologia-, 1801, 5G (type, I'liycis linca, Schn.).—Civier, Ri"^Kne

Animal, id. 1, 1817, ii, 21G.

—

Guntiier, Cat. Fish. Brit. Mus., iv, 351.

—

Johdan and Gilbekt, Bull, xvi,

U. S. Nat. Miis., 71>8.

Gadoid.s with rather elongate body, and with two dor.sal fins, the first soinetiines pro-

duced at the tip, and the second long, similar to the single anal. Head somewhat com-

pressed; mouth rather large, the maxillary extending beyond vertical from front of orbit;

lower .jaw included; broad bauds of subequal, pointed teeth on Jaws and vomer, palatines

toothless. \^entrals narrow, filamentous, each of 3 rays and widely separated. Gill mem-
braues slightly connected, narrowly joined to the isthmus.

KEY TO THE SPECIES OF PHYCIS.

I. No filamentous ray in first doisal.

A. First dorsal triangular.

1. Second dors.alluearly as high as first, 130 scales in lafc. lino P. mf.diterraneus
2. Second dorsal much lower than hrst, 100 scales in lat. line P. blennioides

B. First dorsal falcate.

1. Lateral line gently arched, with white spots. Pectorals passing veutrals. About 90 scales in

lat. line P. uegius
2. Lateral line strongly arched, broad over pectoral. Vcntrals passing pectorals. About 155 scales

in lat. line [P. Earlii]

C. First dorsal rounded, not higher than second.

1. Lateral line gently arched in front.

a. Vent very far back. Ventrala attenuate, surpassing origin of anal. AI)out 90 scales in lat.

line P. ciRRATUs
II. A prolonged filamentous ray in first dorsal.

A. Ventrals less than half as long as body.

1. Lateral line gently arched. Ventrals surpassing pectorals.

a. Scales moderate, about 110 in lat. line P. CHUss
b. Scales small, about 138 in lat. line P. tenuis

B. Ventrals more than half as long as body.

1. Lateral line strongly bowed anteriorly. Ventrals very elongate.

a. Scales large, about 90 in lat. lino P. Chester!

PHYCIS MEDITEEEANEUS, DeLaRocue.

Blenniua phycis, LlNN^tJS, Systema Naturae, ed. xii, 1766, 442.

—

Bruxsicii, Ichthyologia Massiliensis, 28.

—

De i,a Roche, Ann. Mus., xiv, 1809, 280.—Eisso, Ichth., Nice, 125.

Phycis medUtrratieus, De la Roche, Ann. Mus., xiir, 1808, 332; Memoires, 46.—Risso, Hist. Nat. Eur. M6rid.,

222.—GuiCHENOT, Explor. Alger., 103.

—

Costa, Fauna Napol.

—

Lowe, Fishes of Jladeira, 191, pi. xxvii.^
GCnther, Cat. Fish. Brit. Mus., iv, 3.54.

—

Cane.strini, Archiv. Zool., ii, 364 ; Fauna Italica, 157.

—

Giolioli,

Elenco, 336.

—

Vaillant, Exp. Sci. TravaOleur et Talisman, 1888, 289.

—

Moreau, Hist. Nat. Poiss., France,
m, 266.

Phycis Umhatits, Valenciennes, in Webb and Berthelot, Hist. Nat. Ues., Canar., 78, xiv, fig. 2.

A riiycis with its body 4 times the length of the head, which is slightly louger than its

greatest height. Snout obtuse, projecting, longer than the diameter of the eye. Origin of

first dorsal somewhat behind that of jiectoral; its rays are not produced and it is scarcely

higher than the second. Ventrals somewhat i^rolonged, but their ti] is not passing the origin

of the anal. Scales small, about 130 in the lateral line, and 11 or 12 series above the lateral

line below the first dorsal.

Radial formula: D. 9-11 + 57-63. A. 52-60.

Color brownish; dark upon the back, lighter upon the belly. Vertical fins with a black

margin and a narrow, white edge.

This southern European Hake is known from the Canaries and Madeira; at moderate

de])ths in the Mediterranean at Nice, Naples, and Sicily, and the coast of Algiers ; and also

in the Adriatic at Trieste and Venice; and is rare everywhere. It was taken by the

Travailleur in 18S2 in the Gulf of Gascony (station i) at a depth of 614 meters.
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PHYCIS P.LENNIOIDES, (liRiNNiOH), Schneider.

Gadus blennioides, Brunnich, Ichthyologia M.assiliensis, 17U8, 24.

Phyvis UeimioideK, SuiiNKiDER, Bloeh'.s Sy.stema IcUtUyolo^'ia;, 1801,50, pi. xi.—Risso, Hist. Nat. Eur. .Wrid.,

222.—GuicuE.voT, Explor. Alger., 103.—Guntiier, Cat. Fi.sh. Brit. Miis., iv, 1862, ;r)2 (d.-scription;;

ChallengerReport, XXII, 1887, '89.—Canestrini, Fauna Italica, 150; (;aili(li,i)l.s.xui-xiv, fig 1.—Ghji.ioi.i,
Elenco, 30.

—

Moke.vu, Hist. Nat. Poiss., France, iii, 204.—SruiiM, Norsk. ViJ. Scl.sk. Skril't, 1881, 70;

1887, 35.—Collett, Nyt. Mag. f. Naturvid., 1887.

Gadus aWuhis, G.mei.in, Liuu. Syst. Nat., 1788, i, 1171.

I'hycis alhidus, Vailla.vt, Exp. Sci. Travaillour et Talisman, 1888, 288, pi. xxvi, ligs. 4 and 4-', 83.

Phycis tinea, Schneider, Joe. cit.

me)tiiiits ,jad(ndia, Lacicpede, Hist. Nat. Poiss., vii, 334.—Rissu, I<Jitli. Nice, 136.

Batrachuidcs GmeUiti, Risso, Ichth. Nice, 143, pi. vi, tig. 0.

Phycis GmcUni, Risso, op. cit., 223.

Phycis furcatus, Flemixc, Britisli Animals, 193, et al.

A P%c(.s with its body 4 times as long a-i its head, wliicli is slij-htly toiigcr tlian the

greatest height of the body. Snout obtuse, slightly projeiitiiig, nearly as long as the diame-

ter of the eye. Teeth in villifonn bands on Jaws and vomtT. Origin of first dorsal directly

above that of pectoral, its second and third rays prolonged in a filament shorter than the

head. Ventrals filameutous, their tips passing the origin of the anal. Scales in lateral

line about 100, and in 5 to rows above lateral line under the first dorsal.

Eadial formula: 1). 9-11 + .'iT-Gli. A. 52-55.

Color, silvery-gray, the pectorals and ventrals \\ ith brown dots; the S(!cond <lorsal, tlie

anal, and the caudal edged with black; the first dorsal black in its anterior portion.

This, the "greater fork beard" of the English books, clusi^ly related to the hakes of

New England, is identified by Vaillant witli various fishes found oft" Portugal at dejiths of

from 370 to 400 meters (stations xxv, xsvi, xxvii, lviii), and at Penon de Velez (station

XXVIII) at 370 meters. It has been recorded al.so from Nice, Naples, Corsica, and Sicily,

but never from deep water in the ilediterraiiean. Giinther admits it to the deep-sea fauna

on the testimony of Strom and Collett, who report it from 70 to 200 fathoms off the west

coast of Scandinavia.

PHYCIS REGIUS, (\Vai.bai;m), Jordan and Gilbert. (Figure 309.)

Blennius rcgius, Walb.h;m, Artedi, 1792, ISO.

Urophycis regliis, Gill., Proe. Acad. Nat. Sci. Pliila., 1803, 240.

Phycis rcyius, JoUDAXr and Gilbert, Proi^ U. S. Nat. llus., i, 1878, 371.—Goode and Bean, Proc. U. S. Nat. Mus.,

111,1880, pp. 70,470; Bull. Mns. Coinp. Zocl., xi, 1883, 204; Cat. Fish. E.ssex Co. and Mass. Bay, 1879,

8.—Bean, Proc. U. S. Nat. Mus., in, 1880, 70.—Jordan and Gilbert, BuU.xvi, U. S. Nat. Mus., 798.

Enchelyopnsrcyalis, Schneider, Bloch. Syst. I(dith., i (cloth), 1801,33.

Phycis reyalis, Kaiip, Aixhiv. i'iir Naturg. 18.-)8, 80.—Gii.L, Cat. Fish. E. Coast N. A., 1801, 49.—GCintiier, Cat.

Fish. Brit. Mus., IV, 1802, 354 ; Challeugcr Report, XXil, 1887, 89.

" Gadus lleiniioidi-s, Mitchill, Medical Register, 1814."

Gadus punctatus, Mitciiii.l, ihid.

Phycis pimctatus, DeK.W, Zool.N. Y'., Fisli., 1842, ]>. 292, PI. xlvi, fig. 149.

A Phyein with its body 4i times as long as the head, which is but very slightly shorter

than the greatest height of the body. Snout obtuse and but slightly projecting, much

longer than the diameter of the rather small, low-set eye. Origin of the first dorsal above

or even slightly in advance of the vertical from that of pectoral; its rays are not prolonged

and it is no higher than the second dorsal. Ventrals prolonged, their tip reaching to the

vent, but not to the origin of the anal. Scales rather large, about 90 in the lateral line and

about 5 above it under the first dorsal.

Radial formula: D. S + 4.3; A. 44-17.

Color, pale-brownish, tinged with yidlowish, tlu^ lateral line dark brown, interrupted

by white spots; inside of mouth white; first dorsal largely black, this color surrounded by

white; second dorsal olivaceous, with irregular round darksi)ots; caudal, anal and pecto-

rals du.sky; ventrals and lower edge ol'ijcctorals white; two vertical scries of round dark

spots on the sides of the head.
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The distribution of this species is very puzzling. It has been found at Ilalifox, Nova
Scotia, and south as far the Cape Fear River, where specimens were talicn in shaUow water

in March, 1880, by Gol. Marshall McDonald. It has been found also in tlie York River,

Virginia, a tributary of Chesapeake Bay, but is nowhere abundant except about Long Isl-

and. It has also been found at considerable dej)ths, as is shown in the following list: By
the inalcc at station cccxxxiii, in 35° 45' 25" N. lat., 74° 50' 30" W, Ion., at depth of 05

fathoms; at station cccxiv, in 32° 24' N. lat., 78° 44' W. Ion., at a depth of 142 fathoms;

and at station CCCXXi, in 32o 43' 25" N. lat., 77° 20' 30" W. Ion., at a depth of 233 fiithonis;

l)y the Albatross at station 2418, in 33° 20' N. lat., 77° 5' W. Ion., at a depth of 90 latlioms;

at station 2417, in 33° 18' 30" N. lat., 77° 7' W. Ion., at a depth of 95 fatlioms; at station

2309, in 35° 43' 30" N. lat., 74° 52' W. Ion., at a depth of 56 fathoms; at station 2312, in

320 54' N. lat.., 77° 53' 30" W. Ion., at a depth of 88 fathoms; at station 22G4, in 37° 7' 50"

N. lat., 740 34' 20" W.lon., at a depth of 107 fathoms; at station 2421, in 37° 7' N. lat.,

740 34' 30" W. Ion., at a depth of 64 fathoms; at station 2265, in 37° 7' 40" N. lat., 74°

35' 40" W.lon., at a depth of 70 fathoms; at station 2311, in 32° 55' N. lat., 77° 54' W.
Ion., at a depth of 79 fathoms; and at station 2307, iii 35° 42' N. lat., 74° 34' 30" W. Ion., at

a depth of 43 fathoms.

Mr. A. Agassiz ami the officers of the Blale had their attention I'orcibly attracted to a

singular power possessed by this fish of emitting electric shocks. This i)ecnliarity has

never been noticed in this species save in deep water. The attention of observers is called

to this interesting point.

PHYCIS CIREATUS, Goode aud Bean, 11. s. (Fignro 310.)

Tlie body is moderately stout; its greatest height equals the length of the head without

the snout and is contained 5 times in the length to base of caudal. The length of tlie head

is one-foirrth of the standard length. The eye is large, its length in the largest specimen

examined slightly more, and in the smallest individual slightly less, than one-fourth that of

the head. The width of the interorbital si^ace is about one-half the length of the eye in large

examples. The maxilla does not reach to the posterior margin of the orbit in large speci-

mens, but in the smallest one it extends fully to that vertical. The mandible extends far

beyond the posterior margin of the eye, and its length is about eciual to the postorbital part

of the liead. The barbel is minute in all the examples examined; its length usually about

one-fifth that of the eye. Teeth in villiibrm bands in both jaws, the intermaxillary bands

being wider than those on the mandible. Vomerines in a narrow, villiftu'm band. Gill-

rakers 2+12. The largest ones club-sliaped at the end; the longest one-fourtli as long as

the eye. Gill membranes attached to the isthnnis, but with a narrow, free posterior border.

The length of the pectoral equals about one-half the distance from the ventral to the

anal origin. It reaches to about the twenty-sixth row of scales. The ventral reaches in

some specimens slightly beyond the origin of tlie anal. In one individual it reaches almost

to the middle of the anal fin. None of the dorsal rays are filamentous, the longest rays being-

contained from 2| to 3 times in the length of the head. The length of the base of the first

dorsal is about equal to the length of the eye in most specimens; in smaller examples it is

somewhat greater, about one-third the length of the head. The vent is under the sixteenth

ray of the second dorsal.

Radial formula: D. 10+66; A. 57; Scales 6-9.3-20.

Color light brown; lower parts minutely dotted. Dorsals with narrow dark margins;

caudal with a broad dark margin; anal with a narrow dark margin in its posterior third.

Roof of mouth and interior of gill-cavity dark -brown.

Thetype of thepresentdescription is Cat. No. 39059oftheU. S. National Museum. It was

taken by the ^^taamer Allmtross from station 2376, in 29° 03' 15" N. hit., 88° 16' W. Ion., at a

depth of 324 fathoms. Tlie additional specimens employed in the description are Cat. No.

39294, U. S. N. M., from station 2377, in 29° 7' 30" N. lat., 88° 8' W. Ion., at a depth of 210

fothoms; and Cat. No. 39295, U. S. N. M., from station 2397, in 28° 42' N. lat., 86^ 36' W. Ion.,

at a depth of 280 fathoms. All the known exauqdes are from the Gulf of Mexico.
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PHYCIS cnrSS, (Walbaum), Gill. (Figure 311.)

Bkniiius chitss, Walbatim, Artmli, 1791', ISO.

riiycis chiixK, fJiLL, Proo. Acad. Xnt.. Sri. rhila., 1802, aST.—Goode ami Rkax, Pr<i«. IT. S. N.-ii. Mtis., x, ISS:',,

203.—Jordan ami CJilbert, F.ull. xvi, U. S. Nat,. Miis., 7i)8.

Phycis amsrlcaiiiis, StoUKR, Hist. Fish. Mass., SS.—(iiJNTKKU, Cal. ImsIi. )!ri(.. Mils., iv, .'!.">:.{; ClialliMiKcr Ki'pi.it

XXII, 1887, 89.

Enrhelijoiudi (imrrieanus, SCHNEIDER, lilooh'.s, Syst. Irlitli,. 1801,53.

A Phycis -witli the length of its body 4 times the, li^ns'tli of its head, and 5 times its own
height. Snout obtuse, slightly iffojecting. Origin of first dorsal in vertical above tiie root,

of pectoral, its first ray prolonged, its length about two-sevenths that of body. Ventials
filamentous, their ti|)S quite beyond the origin of tln^ anal. Scales in lateral line alxml 1 10,

and with about rows above the lateral line under the first dorsal.

Kadial formula: B. 0+57; A. oO.

Many specimens apparently of this sjiecies were obtained outside of the hundred-
fathom curve. The Blal-e secnred examples from station cccxi, in .'>0^ 59' 30" N. lat., 70°

12' W. Ion., at a depth of 143 fixthoms, and from station OOCXLVI, in 40o 25' ;?5" N. lat., 71°

10' 30" W. Ion., at a depth of 44 fathoms. The Alhafro.sf: dbtained si)eciniens from station

2420, in 37° 3' 20" N. lat., 74° 31' 40" W. Ion., at a depth of 104 fathoms ; from station

2539, in 390 59' 45" N. lat., 70o .53' W. Ion., ata de])th of 133 fathoms; from siatiou 2537, in

390 56' 45" N". lat., 70° 50' 30" W. Ion., at a. depth of 134 fathoms; and from station 2540.

in 390 58' 20" N. hit., 70^ 52' W. Ion., at a, depth of 144 fathoms.

This is a common species along the coast of the New England States from the shoals

south of Cape Cod to the Gulf of St. Lawi-ence. It appears to be a bottom-living fish, rarely

changing locality. It is believed that they spawn thr(mghout the summer, for the young
fish are fimnd through all the summer months. Specimens taken at a depth of 37 fathoms

in a temperature of 41^F. contained well-developed ova and were apparently ready to spawn.

The young are frequently taken swimming on the surface on the southern coast of New
England in the summer, and numerous individuals have been found olf Block Island and

Watch Ilill, seeking shelter between the valves of a large species of scallop (Pirtcii feinii-

costatus) at a depth of 20 to 40 fathoms. An extensive fl.shery is carried on in winter from

Cape Ann, in which sometimes as many as fifty vessels are engaged. In 187.S, .at (Uou-

cester alone 5,000,000 pounds at least ol' this and the related species, /'. /chh/.v, were

landed. Fishing is carried on at night with trawls in 10 to 50 fathoms. The si)ecies has

been found off the coast of Virginia a< a depth of .">00 fathoms.

PHYCIS TKXnS, (Mnrini.i.), ])K Kay. ( Fi,s;un' lill.'.)

Gadiis leniiin, Mitciiii-T,, Trans. Lit. and Phil. Soc N. Y., 1811, 372.

Phycia ienuis, De Kay, Zoiil. Now York, Fishes, 1842, 293.—Gll.l,, Pnic Aead. Xa(. Sci. I'liila.. 18i;3, 232.—

GooDE and Bean, Bull. Mus. Coinj). ZiiJil., x, I8S3, 203.—GiiNTiiER, ('lialli-u-ier Ri-port., xxii. 18,s7, 89.

Phycia De Kayi, Kaup, An'hiv. fiir NatiirKi'scdiirhtf, 1, 1858, 89.

Phycia furcatus, Storer, Boston .Toiirii. Nat. Hist., I. 118.

A Phycis with its body about 5i times as long as its own height, .and 4J times as long

as the bead. Snout obtuse, slightly projecting, considerably longer than the diameter of

the eye. Origin of first dorsal somewhat further behind that of pectoral than in P. chitss;

its second ray somewhat prolonged, about two-thirds as long as the head. Yentrals some

what prolonged, their tips not passing, and sometimes not reaching, the origin of the anal.

Pectorals more slender than in P. tenuis, and scales smaller, there being about 140 in the

lateral line, and about 12 rows between the origin of the first dorsal and the lateral line.

Specimens of this species were obtained by th(^ Blah- at, station vccw, in 40~ 11' 40"

iSr. lat., G80 22' W. Ion., at a depth of 304 fathoms; by the Albulniss, from station 2."il.!, in

430 34' N. lat., 030 -)(;'.{()" W. Ion., at a (le])th of 134 fathoms; and from station 2510, in

390 58' 20" N. lat., 70"' .52' W. Ion., at a depth of 144 fathoms: and a single specimen

(Gloucester Donation, No. 422) by the Gloucester fishermen ott'the fishing banks.
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PIIYCIS ClIESTERI, Goode and Bean. (Figure 313.)

I'kycis Chcsteri, GooDE anil Bean, I'loc. U. S. Nat. Mus., i, 1878, 256; Cat. Fish. Essiix Co. and Mass. Bay
lH7i), 8; Amor. .Tour. Sci. and Arts, xvil, Jan., 1879, 40.

—

Goode, Proc. U. S. Nat. Mus., iii, 337, 476.

—

Joni>AX aud Gilbert, Bull, xvi, U. S. Nat. Mus., 799.

Head coiitaiiieil in body (without caudal) 4J times, height of body 5 times. Diameter

of orbit in length of head 3
J-
times, maxillary twice. Barbel about one-third of diameter of

orbit. Vent situated under 12th ray of second dorsal, and equidistant from tip of snout

and end of second dorsal. Distance of dorsal fin from snout equal to twice the length of

the mandible; th(> third ray of the first dorsal is extremely elongate, extending to a point

(33d ray of second dorsal) two-thirds of the distance from snout to tip of caudal, its length

more than twice that of the head, and more than four times as long as the rays imme-

diately preceding and following it. Anal fin inserted immediately behind the vent, its dis-

tance from the root of the ventrals equal to that of the dorsal from the snout. As in the

other species of the genus,' tlie ventral is composed of 3 rays, the first two much pro-

longed. The first is contained three times in the length of the body, the second is almost

three times as long as the head, reaching to the 40th anal ray or | of the distance from

snout to tip of caudal; the third is shorter than the diameter of the orbit.

The i^ectoral is four times as long as the operculum. Scales large and thin, easily

wriidiling with the folding of the thick, loose skin, particularly in the median line of the

sides of the body. Lateral line much broken on the posterior half of the body.

Scales 7, 90-91, 28.

Kadial formula: D. 9 or 10, 55 to 57; A. 56; C. 5, IS to 21, 5; 1'. 17-lS; Y. 3.

TABLE OV MEASUREMENTS.

CluTCDt number of specimen .

Locality .

Extreme length (cxeluflive of caudal)
Length to end of middle caudal ravs
Body:

Greatest lieight

Greatest width
Height at ventrals
Least height of tail

Head:
Greatest lergth
Length of b.arbel

Greatest width
Width of interorbital area
Length of snout
Length of operculum
Length of maxillary
Length of mandible
Distance from snout to center of orbit.

Diameter of orbit
Dors.al (first)

:

Distance from snout
Length of base
Length of tirst ray
Lengtli of second ray
Length of tbir<i ray
Length of fourtli ray
Leugtli of last ray

Dorsal (second)

:

Length of base
Length of first ray
Length of longest ray (40tli)

Length of last ray.. I

21, 840.

Trawl 174.

42 miles E. J S.,

Cape Ann, 140
fathoms, Aug.
27, 1878.

Milli-
meters.

lOOths of
length.

242
280

I

49
28
39
9

56
G

29
10

15
13
28
32
24
17

67
17
15

28
117
2C
3

142
15
29
5

20
llj
16
4

^
115

H
6i
5*

11*
13

10

27i
7

6i
llj
48
lOi

li

58

6J
lis
2j^

21,841.

Trawl 194.

21. 842.

Trawl 194.

33 miles E. by S., Cape Ann, E. I't.,

110 fathoms, Aug. 3], 1878.

Mill!- lOOths of Milli-

meters, length. meters.

143
106

29

128
148

lOOths of
length.

' A critical study of the ventral tins of Phycla comijels us to believe that the ventral fin is composed of

3 r.ays covered at the base witli a thicli skin in such manner as to obscure the third, short one, and to join

the other two so tliat they appear lilie a single biiid ray. In young individuals of Phycis cliuss, the third

ray has it.s extremity protruding from the sheath, thoufjli in adults it becomes entirely enveloped, thus giv-

ing rise to the false definitions which have l)ecn given lor tliis genus. An adnlt specimen oi I'hycia J'lircutun

Flem. (No. 17371 of the National Muaoum collection), has t he tliird ventral ray protruding.
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L^^MONEMA, Gunther,

Lamionenia, GCntiikr, Cat. Fish. Brit. Mus., iv, 1862, 356.

IJody of luotlerate length, covered with small scales. Fin.s naked. A separate caudal

;

2 dorsal fins and 1 anal, the anterior dorsal composed of 5 rays; veutrals reduced to a

single loui;- ray, bifid at its end. Bands of villiform teeth in the jaws; a small group of

vomerine teeth; none on the palatine bones. Chin with a barbel. Brauchiostegals 7.

{Oiinther.)

L^MONEMA YAREELLII, (Lowe), Gunther.

Phyds TarrcUii, Lowe, Syn. Fish. Mad. (Trans. Zool. Soc, ll, 190); Fishes of Madeira, 43, pi. vil.

Lwmonema TarreUii, (iuNTUEH, Cat. Fish. Brit. Mus., IV, 356 (with a fiill description).

A Lcvmoncma with slender body, and with the anterior rays of the first dorsal pro-

longed as long as the head. Veutrals prolonged, but not reaching to origin of anal. Anal
emarginate, angular behind. Scales sinall, about 110 in the lateral line and 8 series above it.

Eadial formnla, D. 5, 59-GO; A. 59-60.

Color, reddish-gray. Vertical fins black with white blotches.

This form is know^n only fi'om Madeira, where it lives at great de]iths far from the shore,

and is exceedingly rare,

L.a:MONEMA ROBUSTUM, GliNTnEit.

Lfcnionema robusttim, Gunther, Cat. Fish. Brit. Mns., iv, 18G2, ]>. 357.

—

Vaillant, Exji. Sci. Travaillenr ct

Talisman, 1888, 286.

A Lmmoncma having the anterior rays of the first dorsal i)rolonged; ventral extending

to the eleventh anal ray. About 130 scales in the lateral line, and 13 series between tlie

anterior dorsal and the lateral line.

Eadial formula, D. 5,53; A. 47.

This form, first obtained at Madeira, and described l)y Giinther in 18G2, was found by
the French Pjxpedition at considerable depths off Morocco aiul the Cape Verde by the Tra-

vaiUeur, Station xsxviii, 1882 in C36 meters and the Talisman, Station ex, cxi, oxiii, in 4(i0

to 700 meters.

LiEMONEMA BARBATULA, Goode and Bean. (Fignres 315-31.5, A. Young.)

Lccmoncma barhittila, Goode and Bean, Bull. Mus. Comp. Zool., x, 1883, 204.

A Lcemonema having head contained in body (without caudal) 4| times; height of body
4.^ times. Diameter of orbit in length of head 3 times, upper jaw a little more than twice.

Barbel half as long as the diameter of the eye. Vent situated under the sixth or seventh

ray of second dorsal. Distance of first dorsal from snout equal to one- fourth standard length

of body. Tlie base of the first dorsal is half as long as the middle caudal rays; that of tlie

second, slightly more tlian 3 times the length of tlie head. The first dorsal is coniposd of 5

rays, the fii'st of which is elongate, 3 times as long as the middle caudal rays; it extends to

the base of the twenty-fourth ray of the second dorsal. Anal fin inserted at a distance from

the tip of the snout equal to twice the length of the head, its distance from the insertion of

the ventrals being equal to the length of the head. The length of the ventrals is equal to

that of the pectorals, their tips not extending to the vent.

Scales small, very thin, deciduous, crowded anteriorly. Lateral line not well defined

on the jiosterior part of the body.

Eadial formula: B. vil; D. 5-03; A. 5<); P. 19; V. 2. Scales 13-140-31.

Color similar to that of the various species of P/M/cis; the dorsal and anal fins iiave nar-

row black margins.

Tlie length of the first dorsal ray is very variable in individuals, being shorter in younger

specimens.

This species diiTers from L. YarrcUii by its much smaller scales, and from L. rohiisfiim

by the greater number of rays in the dorsal and anal fins and its much shorter veutrals.
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MEASUREMENTS.

Extreme length
Length to hase ol' uiiJilh- caudal ravs .

Body

:

Greatest height
Greatest width
1 leight at ventrals
Least height of tail

Head:
Greatest length
Greatest width .

.

Width of interorbital area
Length of snout
I^ength of upper jaw
Length of manditlo
Distance from snout to orbit

Diameter of orbit
Dorsal (first)

:

Distance from snoul
Length of base
Lengtli of longest ray

Dorsal (second)

:

Length of base
Length of first ray
Length of longest ray

MiUimetors.
178
IfiO

1«

32
4

33
2n
7
7

T5
17
;)

11

40
9
54

105
14

17

Anal:
Distance from snout
LengUi of base

,

Leugl li of first ray
Length of longest ray
Lengtli of last ray ,

Caudal : Length of middle r;i

Pectoral

:

Distance from snout
Length

Ventrals

:

Distance from snout
Length

Branchiostegals
Dorsal "

Millimotors,

Anal
Cauda!
roetoral
Ventral
Number of scales in lati ral line ("i.

Number of transverse rowsabovc^ lateral line..

Number of transverse rows below lateral line..

8(i

7
in
3

18

Mi
25

30
25

VII
5-{i3

59

19

2
110
13

31

The BUde obtained (>xamplesof this sjiocies from station cccxxi, in 3-'^ 43' 25" N. lat.,

77° 20' 30" W. Ion., at a depth of 23;; fathoms; from station cccxv, in 32° 18' 20" N. iat.,

78° 43' W. Ion., at a depth of 225 fathoms; and from statiou cv.cxYl, in 32° 7' N. Iat., 78o

37' 30" W. hin., at a depth of 229 fathoms. A singh> specimen was also ol)tMined by tlie

FishHnwlc on October 10, 1S81 (Cat. Xo. 29040, U. S. Jf. M.), at statiou 1045, in 38° 35' N.

Iat., 73^ 13' W. Ion., at a depth of 31 2 fathoms.

L^MONEXIA MELANURLTM, Goode and Beax, n. (Figure 310.)

The specimen described, catalogue number 38270, is .3.'>0 millimeters in length; it was
obtained by the steamer Alhiitmss in N. hit. 30'^ 44', W. Ion., 79° 20', station 2415, in 440

fathoms.

The greatest depth of the body (105 millimeters) is contained 4| times in the length

without caudal. The length of the head (08 millimeters) is slightly more than the greatest

height of the body. The eye is very large, its length (25 millimeters) about one-third the

length of the head and eipial to twice the width of the interorbital sjtace. The length of

the snout (18 millimeters) is about one-fourth the length of the head. The maxilla ex-

tends to below the middle of the eye. The length of the intermaxilla (36 millimeter.s) is

nearly one-half the length of the head. Thelength of the mandible (38 millimeters) is slightly

more than twice the length of the snout. Teeth in the intermaxilla and mandible in villi-

form bands. Vomerine teeth in a small circular patch on the middle of the bead of the

bone. The barl)el (17 millimeters) is about as long as the snout. The di.stance of the first

dorsal from the tip of the snout is about 4 times the length of the snout. The length of

the first ray of the dorsal (54 millimeters) equals that of the head without the snout; the

last ray is scarcely more than one-fourth as long as the lirst.

The ventral cimsists of a single bitid ray; its distance from the tip of the snout is

equal to the length of the head; its length (52 millimeters) is nearly efpial to that of the

dorsal and the pectoral when extended. It does not reach the vent by a distance equal to

the length of the snout. The length of the pectoral (54 millimeters) cipials that of the

longest dorsal ray, and also equals the head without the snout. The second dorsal is higher

anteriorly, and posteriorly much higher, than it is iu the middle; the longest anterior ray

(20 millimeters) is one-half the length of the ventral, the longest posterior ray (30

millimeters) being one-half the length of the head. The vent is under the eighth ray of

the second dorsal. Gill-rakers 5+15; the longest (4 millimeters) one-fourth as long as the

suout.

Eadial formula: D. C,.57; A. 55; T. 25; Y. 2; Br. 7; Se. 10-100-38.
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Color, very light brown, the dorsals and anal witli a narrow dark margin. A conspicu-

ous large, triangular, dark blotch on the last rays of the dorsal and anal, and a dark blotch

occupying almost the whole of the caudal, leaving a margin of whitish arouiul it.

In addition to the type, specimens of this species were obtained by the Albatross as

foUows: Cat. No. 392G9, U. S. N. M., from station 241C, in 31o 26' N. lat, 79° 7' W. Ion., at

a depth of 270 fathoms; from station 2370, in 29° 3' 15" N. lat., 88° 10' W. Ion., at a depth

of .324 fathoms; Irom station 2379, in 28° 15" N. lat., 87° 42' W. Ion., at a depth of 1,407

Ihthoms; fi-om station 2390, in 28° 34' N. lat., 80° 48' W. Ion., at a depth of 335 fathoms;

from station 2397, in 28° 42' N. lat., 86° 36' W. Ion., at a depth of 280 fathoms; from station

2125, in 11° 43' N. lat., 69o 9' 30" W. Ion., at a depth of 208 fathoms, and from station

2219, in 39° 46' 22" N. lat., 09° 29' W. Ion., at a depth of 948 fathoms.

MOLVA, Nilsson.

Molva, Nilsson, Skandinav. Fauna, 1832, iv, 'tTA (type, Gadiis molra L.).—Gunther, Cat. Fish. Brit. Mus.

IV, 361.

—

Jordan anil Gilhrrt, Bull, xvi, U. S. Nat. Mus., 801.

—

\)xy, Fishes of Gre.at Britain and Ireland,

305.

Gadoids having the body elongate, nearly cylindrical. Bands of cardiform teeth in jaws

and on vomer, the lower jaw having some large imes, as also has the vomer; the palatine

and tongue toothless. Two dorsal fins, both well developed, the first with 10 to 10 rays;

and one anal. Ventrals narrow, composed of rays. A barbel present. Scales very small.

Branchiostegals seven. Pseudobranchia; absent.

MOLVA VULGARIS, Fleming. (Figure 317.)

Gadm molm, Linnaeus, Syst. Nat., ed. x, 1758, 251; cd. xii, 1766, 439.

Eucheljjopus molva, Schneider, Bloch, Syst. Ichth., 1801, 51.

Lota molra, Bonaparte, Catalogue, No. 367.

—

Moreau, Hist. Nat Poiss. Franee, in, 258.

Molva vulgaris, Fleming, British Animals, 192.

—

GOntiier, Cat. Fish. Brit. Mus., iv, 361.

—

Collett, Nyt

Mag. f. Naturvid., 1884, 84.—Lill.ieborg, Sverig. och Norg. Fisk., 131.—Day, op. cit, 305.

OadiiK raptor, Nils.son, Prodroinus, 46.

A Molva having a body 7 or S times as long as its own greatest height, and 5 times as

long as the head. Upper jaw the longer, the maxillary reaching to below the middle of the

orbit. Teeth carditorm in the jaws, with an inner row of rather widely separated and larger

ones in the mandible; in a semicircular band on the vomer, among which a few larger ones

are interspersed. Tiie first dorsal inserted over the latter half of the pectoral, its greatest

height two-fifths of that of th(^ body below it. Pectoral about half as long as the head.

Anal insertion in vertical over seventh or eighth ray of second dorsal. Barbel longer

tiian eye, the diameter of the eye l)eing about equal to the width of the interorbital space.

Scales small, covering the head, body, and fins.

Eadial formula: D. 13-164-63-70. A. 57-66.

Color, back gray, lighter on the sides and beneath; vertical fins edged with white.

A dark blotch at the posterior end of the first dorsal, and a more distinct one on the end

of the second dorsal.

This fish, the "Ling" of Europe, is found from Spitzbergen to the Gulf of Gascony,

where specimens have been taken very exce]itionally at Arcachon and San Juan de Ijuz.

It is very rare, however, south of the British Channel, and most abundant along the coast

of Northern Europe and about Iceland, especially in the German Ocean and ott" Norway.

It is rare about Iceland, Greenland, and the Faroe Islands, and has never been found in the

Baltii'. It is said to have been found in the deep water ott' Newfoundland, but we have

been unable to find the specific record. Collett states that on tlie Norwegian coast young
examjdes rarely occur at less depth than 100 fathoms, and according to Lilljeborg the

largest are caught in from SO to 150 fathoms.
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J10L^A J:V];KKI.AN(ii;, Wai.isaum.

J/(./™ hi/rhiniiij,, WAMiAiM AiU'di-.s (u'iici;i riaoiiiiii, 171I2, m, 135.— .STl!r)M. N.iisk. Vid. Sclsk. Skr., Issi,
35.—Coi.l,ETT Noi-nr.s Fiskc, 1S7.5, IK!; Nyt Mno. f. N;,tiirvi.l., ]«S.l, 81.-J.ii.LJKitoit.i, Sv.-ri.^ ,„.h'N<)i-.''

Fisk., 130.

ifoirn (ihi/stioriim, Nil.sson, Prodromiis, 4ti; .Skiiiiil. I'mmii., iv, 577.—(ii-NriiKi!, Cat. Fi.sli. liiit. Mils., iv 3(12.

A 3Mva which differ.s li-uin M. rKljidris in having- tlio lower j;i\v thcloii'icr, as well as in

longer secoml dor.sal and anal fln.s. Strong- niaiidilmlary and vomerine teetii. \'entral tip

not extending- beyond that of i)eetoral. The anal and dorsal terminate in the same vertical.

Radial tbrniula: I). 14+ 70-78; A. 74-75.

" This species," says Giinther, "descends to a still greater depth than the common 'ling,'

and is abundaut between 100 and ;i()0 fathoms on the coast of Scandinavia."

MOLVA ELONOATA, (Otto) Gcniiieh.

Gatlits eluiigriliia, Otto, "Conspectus."

Lota clotigala, Kissn, Hist. Nal. Knr. Moriil., 217, 1!^. xi.vil.

—

Bonai-akte, Cat.:il(i};ii<', No. 3(ili.—Canes-
TKINI, Al-chive Zoologinue, ii, 3t>7.

—

Mokeau, Hist. Nat. Poiss., Fniiiec, in, 2(i(), ti;;. 179.

Molva elongata, GCnther, Cat. Fish, lirit. Jlns., iv, 362.—Canesthini, Faun. Italica, 1.57.—Oigmui.i,
Elenco, 37.

A Molva characterized by the length of the pectoral tin, which extends tin tlicr back-

ward than the ventral, while the anal extends further backwai'd than the dorsal; also by
the comparative shortness of the first dorsal tin. The lower jaw is longer tiian th(» ui>i)er

one. The length of the barbel is not (jnite half the width of the interorbital sjiace. Tire

anal is inserted behind the vertical from the origin of the .second (h)rsal. The first three

rays of the ventral are elongated.

Radial formula: 1). 10-11+ 77-81: A. 7;?-78.

Color above, ashy; below, silvery white. The dorsal and (-aiidal are margined with

black; white at the edge. The second dorsal has on its posterior rays a. very black spot.

The caudal is black at its lower posterior angle.

This form is found only in the Mediterranean, and is very common at Nice. It occurs

off the west coast of Italy, though it is not abundant, fiiglioli also records it from Mes-

sina, where it is rare.

PHYSICULUS, Kaup.

rhyHiciilim, Kaup, Wiegmann's Arcliir., 1S,5S, S.S.—(!i ntuek, Cat. Fish. Hiit. Mns., iv, 348; Challeugor Ke

port, XXII, 1887, 87.

Fseudophycis, GuNTiiEK, Cat. Fisli. lirit. .Mas., iv, 3.50.

Gadoids having an elongate body, 2 dorsals and 1 anal fin, and a separate caudal.

Snout broad, obtusely rounded, projecting beyond tlie mouth, Avhicli is of moderate size.

Teeth small, villiform, of e(iual size, in bands in the jaws; vomerines and i)alatines tooth-

less. Scales very small, covering body and entire head. Ventrals narrow, with '> rays, tho,

outer ones filamentous. Anal' not notched. Caudal rounded, slender, fret. A barbel upon

the chin. Branchiostegals 7. (rill-rakers of tlie outer branchial arch short.

Giinther, in his report on the deep-sea fishes of the ClKilIeiiijcr, combines his genus, the

rscuflojihijcis, with rhi/sicuhi.s, stating that in consequence of the discovery of several in-

termediate forms, a generic distincti(m Ijetwecn them can not be maintained; and further

that most probably the transition from the perfectly developed many-rayed fin to thesingh;

filament of I'hyris, will be found to be so gradual as to diminish the v;ilue of the structure

of this fin as a taxonomic character in this group.

In addition to the four species described below, two other sitecies have been described—

P. hrcvimcHlm of Richard.son (= P. hiwchiix, Porster), and /'. /w*-/»(/(?.s' of Giiutlier
{
— P.

palmatus, Kliinzinger), but their bathic range has not been determined.
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PIIYSICULUS DALWIGKII, ICaup,

Physicidus Dalwigldi, Kacp, loc. e».—GiiNTiiER, Cat. Fish. Brit. Mus., iv, 348 (full description) ; Chal-

loiij,'i!r Ucport, xxii, US^IT, 88.—Vaillant, Exp. Sci.jTravailleur ct Talisman, 1888, 290, pi. xxv,ligs.3-3c.

"Eleveu series of scales between the anterior dorsal and the lateral line. Axil of the

pectoral black. D. 7/07: A. (59: V. 5." {GUuther.)

Giiuther has studied 3 specimens from Madeira, the largest 10 inches long, and notes

that all have au exceedingly narrow base to the ventral fin.

The species is only known from Madeira and from off Soudan, where the Talisman ob-

tained it at two stations, lxii, 782 meters, and Lxxi, 6i0 meters.

PIIYSICULUS KAUPI, Poey. (Figure 318.)

Physiciilas Kaiq)i, Poey, Ropert. Fis. Nat. Cuba, 1865, 186, pi. iv, fig. 1.—GuNxnER, Challenger Report,

XXII, 1887, 88, pi. XVII, fig. A.

'! I'hijuiculmjaiionUms, Hilgendorf, SB. Natiirf. Frounde, Berlin, 1879, 80.—(./Jde Giluthor).

«This species," writes Giinther, "has constantly (as far as is shown by our specimens)

a broader base to the ventral lius than rhy.skuiluH dalwuil-ri, and they are formed of 7 rays, of

which the longest may or may not reach the anal fin. The flu rays vary within propm-tion-

ate limits; they are: D. D-IO
|
(iO-UO; A. 00-70. There are 13 series of scales between the

anterior dorsal and the lateral line. The peduncle of the tail is shorter and less slender than

in the Madeirau form, but otherwise the two species are so similar as to scarcely deserve

specific separation."

Poey obtained a specimen at Cuba, and Melliss two at St. Helena. These are ])ro-

nounced by Giinther to dift'er in no respect from five examx)les found by the Challciujer off

lno.sima in 345 fathoms, and 11 to 10 inches long.

PHYSICULUS PEREGRINUS, GDnther.

Pseudophycis pm-egrinus, GtfNTHER, Proo. Zool. Soc. London, 1871, 669.

PhysUiiliiH iwrajrinm, Gi'Ntiier, Challenger Report, xxii, 1887, 88.

The height of the body is less than the length of the head, which is two-ninths of the

total (without caudal). Vent at only a short distance behind the base of the pectoral; tail

tapering into a very narrow band, the extremity of which is surrounded by the caudal fin;

however, the vertical tins remain separate fi-om one another. Head rather bioader than

deep, its greatest width being two-thirds of its length. Interorbital space concave, its width

being less than the diameter of the eye, which is one-fourth of the length of the head, and

equals that of the snout. Snout broad, obtuse, rounded, with the upj)er jaw overlapping

the lower; the maxillary extends to below the middle of the eye. Barbel shorter than the

eye. Vertical fins of moderate depth, with very fine fin-rays; the first dorsal commences

opjiosite to the base of the pectoral. Pectoral as long as the head without snout. The

ventral filament is jugular, extending beyond the origin of the anal, and composed of one

longer and two shorter rays. Scales minute and deciduous.

liadial formula: D. 7+02 (ca.); A. 00 (ca.); V. 3.

Color reddish oMve (in spirits), abdomen black.

The British Museum has several examples of this species from Manado, one of which

measures 5 inches in length.

Another species, P. i)almatus, Kliinzinger, is from Port Philip, Hobson Bay—probably

not a deep-sea form.

PIIYSICULUS FULVUS, Bean. (Figure 319.)

Physieidus fidnis, Beax, Proc. U. S. Nat. Mus., 1881, vii, 240.

A Physieidus with head broad and depressed, with a short snout; the length of the

head contained in the total length to the caudal base nearly 1 times. The height of the

l)ody is about equal to the length of the head without the snout, and is contained I5 times

in the total length without caudal. The eye is about two sevenths as long as the head.
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The length of the upper jaw iis about equal to the .si)aee between tiie ventrals and the anal
origiu, and is contained 2^ times in that of the head. Tlie niaxilhidoes not ((uite it^aeh the
verticiil through tlie liiud margin of the eye. The barbel is one-sixth as long as tlie head.
The teetli are in narrow bands in the jaws; there is no outer series of enlarged teetli, but a
few in the middle of the bands iu both jaws are slightly larger than the otiuns; all of tlie

teeth, however, are iueouspieuous; the vomer aud palate are smootli. The vent is situated

about under the third ray of the first dorsal. The <listan(-e of the first dorsal from the tip of

the snout equals 3 times the length of its base; its longest ray equals twice the length of

the snout, and slightly exceeds the lengtii of the longest of the second dorsal; the length of

the second dorsal base equals 3 times tiie length of the pectoral, which is contained nearly

5J times in the total without caudal. The origin of the anal is about in a vertical let fail

from the base of the fifth ray of tlie first dorsal. The distance of the ventral from the tip

of the snout is contained about 5^ tinu's in the standard body-length. When the ventral is

extended backward its tip will reach the base of the fourth anal ray. The length of the

middle caudal ray is one-third of the length of the head. The lateral line is very indis-

tinct, but it is situated rather high, and folh ws pretty closely the contour of the back.

The gill-rakers are moderately short and not numerous.

Radial formula: D. 10+40; A. 54; V. 7; scales 0-(il to 03-10.

The general color is a liglit yellowish-browa with the under surface of the head, the

abdouu^n, the margins of the dorsal and anal fins, the lips, and the axil of the pectoral

very dark brown. There is, also, a dark brown blotch on the suboperculum. The inside

of the mouth and of the gill-membranes is white.

The type of this species (Oat. No. 28700, U. S. N. M.) was taken l)y the Fish ffaiolc

from station 941, in 40° 1' N. hit., 01)^ ."iO' W. Ion., at a depth of 7!) fathoms. S[)ecimens

were also obtained by the Blake at station ccxsxviii, iu 24° 36' N. hit., 84'^ 5' W, Ion., at

a depth of O.w fathoms; and by the A//w/>vw.s from station 2358, iu 20o lie N.lat., 87° 3' 30"

W. Ion., at adepth of 222 fathoms; from station 2312, iu 32° 54' N. lat., 77° 53' 30" W. Ion.,

at a depth of 88 fathoms; from station 2298, in35o 39' N. lat., 740 52' W. Ion., at a depth of

80 fathoms; aud from statiou 2402, in 28'^ 30' N. lat., 85^ 33' IK" W. Ion., at a depth of 111

fathoms.

URALEPTUS, Costa.

Uraleptus, Costa,Wiegmaiin'a Arcliiv., 1858, 87.—Gunther, C.it. Fish. Brit. Mus., iv, 349.

Body elongate, compressei] and tapering posteriorly, covered with small scales. A sep-

arate caudal; 2 dorsal fins and 1 anal; ventral fins narrow, with flat base, coiniiosed of

rays. Upper and lower jaw with an outer series of strong curved teeth. Vomerine and

palatine teeth none. Chin without barbel. Branchiostegals seven. (Cfiintlier.)

URALEPTUS MAKALDI, ( Kisso), Costa. (Figiiro 320.)

Gadtis Maraldi, Risso, Ichth. Nice, 1810, 123, pi. vi, iig. 13.

Merlucius Maraldi, Risso, Hist. Nut. Ear. Mtfricl., 220.

Uralepiiis MamUU, Costa, Fauna Napol., pi. xxxvii, A.—ISon'ai'arte, Cat. Metodico,. No. 375.—C.vnestrini,

Arch. Zool.,1, 357; Pusc-i d'ltalia, 156.—Giinthek, loc. cit.; Challenger Report, xxil, 1887, 87.—Moueau,

Hist. Nat. Poiss. France, in, 253.

Gadus gracilis, Lowe, Proc. Zool. Soc. London, 1843, 91 (type in University of Cambridge).

The head is rather thick, its greatest width being equal to its height, which is somewhat

more than one-half of its length; its length is one-fourtli of flie total (without caudal). The

cleft of the mouth is oblique, wide, the maxillary extending to below the posterior margin

of the orbit. The lowerjaw is received within the upper, but both are nearly equal iu length

anteriorly; they are armed with a series of rather large, curved, widely set teeth, and there

is another series of small teeth within the outer in the upper jaw. Snout rather broad,

obtusely rounded, scarcely longer than the eye, the diameter of wliich is two-ninths of the

length of the head. The interorbital space is emarginate on each side by the upper part of

the orbit, aud its width is somewhat more than the diameter of the eye. Nape of the neck
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broad, scarcely elevated, with a spine on each side pointinfj outwards and covered by skin.

0|>('i<-iiluiii small, with a slender liorizontal spine posteriorly, the part below the spine being

emarginate. Gill iiienibraiies united below the throat by a rather narrow cutaneous bridge,

not attached to tlie isthmus. Gill-opening wide; gills 4, a slit behind the fourth; i)scudo-

branchia' glandular. The trunk is rather low, its greatest depth being one-sixth of the total

(without caudal). Tail tapering into a very narrow band. The lirst dorsal flu commences
behind the verticial from the base of the pectoral, is soinewhat higlier than long, and not

higher than the second. The second dorsal commences immediately behind the first; its

rays increase somewhat in length posteriorly, one of the longest being half as long as the

head. The whole fin is naked. Caudal fin slender, slightly rounded, entirely free from

dorsal and anal, and nearly half as long as the head. The anal fin commences at some
distance behind the \ent, wiiich is situated vertically below the origin of the first dorsal;

it is very similar to the second dorsal. The pectoral is inserted somewhat below the middle

of the body, and its length equals the distance between the front margin of the eye and
the end of the operculum. Ventrals narrow, slender, with the outer ray produced into a

filament shorter than the iiectoral.

The scales extend over the whole head, the chin and the thin lips being naked. ( Giinther.)

This form, originally described fi-om Xice, has since been found at Madeira by John-

son, and at Naples and Catania by Giglioli.

The Blalce obtained a poor specimen, apparently of this form, at station Lxxxi, off the

Island of Nevis, in the West Indies.

LOTELLA, Kaup.

Lotella, Kaup, in Wicgra. Arch., 1858, p. 88.

—

Gunthkr, Cat. Fish. Brit. Mus., iv, 346; Clialk'iiger Kcport,

XXII, 1887, 86, pi. XIV, fig. A. (LotcUa marginala.)

Body of moderate length, covered with small scales. A separate caudal; 2 dorsal fins

and 1 anal; ventral fins with a flat base and composed of several rays. Teeth in the upper

jaw in a band,with an outer series of larger ones. Vomerine or palatine teeth, none. Chin

with a barbeh Branchiostegals 7 (6 "?). {Giinther.)

Five species of this genus are known: L. pliyeis (Schlegel), Giinther, from Japan; L.

rhachimis (Forster) Giinther, from Queen Charlottes Sound; L. fuliginosa, described by
Giinther from a specimen without locality in the British Museum; L. ma.viUaris, Bean,

doubtfully referred to this genus, and L. marginata, Gunther, from l-iO-345 fathoms, off

the Pacific Coast of southwestern South America.

LOTELLA MAXILLARIS, Bean. (Figure 321.)

Lotella maxillarie, Bean, Proc. U. S. Nat. Mus., vii, 1889, 241.

—

Gunther, Challenger Report, xxii, 1887, 86.

—Jordan, Cat. Fish. N. America, 1885, 130.

A Lotella having the length of its moderately compressed head contained about 4J- times

in the total length without caudal; the height of the body 5 times. Snout short. The eye

is one-third as long as the head. The maxilla reaches to the vertical through the anterior

margin of the pupil; its length equals that of the postorbital part of the head. The teeth

are in narrow bands iu the jaws, the outer series being enlarged. The vomer and palate

seem to be without teeth. The vent is situated about under the eighth ray of the second
dorsal. The distance of the first dorsal from the tip of the snout is contained 4 times in the

total length, including caudal. The ventrals extend to about the vertical from the origin

of the second dorsal, and do not reach nearly to the vent. The longest ray of the first

dorsal is a little more than one-half as long as the head. None of the rays of the second or

of the anal are as long as the first ray of the first dorsal. The longest ray of the second
dorsal does not much exceed one half the height of the body. The longest ray of the anal

is about one half the length of the ventral. The origin of the anal is about under the tenth

ray of the second dorsal. The ventrals are situated about under the beginning of the pos-

terior third of the head; their length equals one fourth of the length of the second dorsal

base. The origin of the pectoral is somewhat in advance of that of the first dorsal. The
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fin is imperfect, but its length ])iol)ablj' slightly exceeds that of the ventral. The eaudal
is rounded.

Eadial formula: D, 5, 55; A. 44; V. 10.

Owing to the condition of the specimen it is very diflicult to count tlie snnill scales, hut
there are about 7 or 8 rows between the origin of the lirst dorsal ami the lateral line, and
abinit U or 15 rows between the anal and the lateral line. The number in the lateral line

is at least 115 to the origin of the caudal.

The color of the type at present is a very light brown. The margins of the dorsal and
anal, in their posterior portions, are blackish.

A single individual was taken by the FM Hairk, August 23, 1881, at station 95ii, in

N. lat. 39° 55' and W. lou. 70° 28', in 39C fathoms. The specimen is only 2* inches in length.

The catalogue number of the type is 29832. It is No. 14 of the list of lishes published by
Prof. Verrill (Amer. Joiu'. Sci. and Arts, Vol. xxii, 1881, p. 29lij.

MORA, Risso.

Mora, Risso, Hist. Nat. Eur. M<5ri<l., isi'ii, in, 224.—Gt ntheis. Cat. Kish. Brit. Miis., iv, .341.—Mokeau,
Hist. Nat. Poiss., France, iii, 248.

AseUiis, Valenciennes, Nat. -Hist. lies Cauariennes, Poissons, 76.

Pharopteryx, Rt'PPELL, Verzeichii. Mus. Senckeub., Fisclie, 16.

Gadoids having moderately elongate, Phycis-like body. Dorsals separates, i>rominent;

a short anterior and a long posterior dorsal, and the anal in two ])arts, widely separated.

Ventrals composed of 6 rays. Scales moderate, covering body and head. Mouth large,

subinferior; teeth ou jaws, vomer, and palatines cardiform, equal, those in the upx)cr jaw
in a band. GiU-openiugs large. Branchiostegals 7.

MORA MEDITERRANEA, Kisso. (Figure S22.)

Gmhis mora, Risso, Ichtli. Nice, 1810, 116.

Mora mcditcrranea, Risso, Ilist. Nat. Europ. Mi^ridionale, in, 224.

—

Bonai'AP.te, CataUigiie, No. 376; Fauna
Italica, figure.

—

Lowe, Proc. Zool. Soe. Loudon, 1843, 91.

—

Canestkini. Arch. ZoiU., ii, 35!), pis. xi-xn,

fig. 1; Pesci d'ltalia, 1.55.—Giglkjli, Eleuco, 36.—GCNTnEi!, Cat. Fish. Brit. Mus., iv, 1862, 342; Chal-

lenger Report, xxii, 83.

—

Capello, Cat. Peixes de Portugal, 1880, 30, No. 141.

—

Mokeau, Hist. Nat. Poi.ss.,

France, lii, 248, tig. 177.

—

Vaillant, Exp. ,Sci. Travail leur ct Talisman, 1888, 298, pi. x.xv, figs, 6, 6a,

Asdhis canariensis, Valenciennes, loe. cit,, 76, pi, xiv, fig, 3,

A 3Iora having the upper jaw longer than the lower, and a slender l)arbel, whose

length is less tlnin that of the diameter of the eye. Caudal forked. First ventral ray pro-

longed in a slender thread, which reaches behind the tip of the pect()r;d. Scales small, 95

in the lateral line.

Eadial formula: D. 7-8+42-45; A. 17-19-f 15-22; V. G.

Color chestnut-brown upon tlie back, dark ash color on the belly, a blue spot ui)on the

tip ofthe operculum. The palate and tongue are dark blue, the latter with black si)ot.s.

Dorsal and anal light blue at the base, darker at the tip. Pectorals light blue with black

spots.

This species, the Mom of Nice and the Vcrdonc of l!ome, was first found in the Jled-

iterrauean, where it has been recorded from Nice, Genoa and Leghorn. Eisso said of it in

1810 that it was very coiumon in great depths of the sea off Nice, where it is taken in the

month of August. Giglioli, fishing at Genoa, July 2(5, 1879, at a depth of 800 to 1,000

meters, captured ninety-seven. It has not been found in the Adriatic, but Erito Ca])ello

records it from off the coast of Portugal, and Lowe, also from 300 to 400 fathoms otf .Alag-

dalena, 5 leagues to the west of Funchal, while Webb and Berthelot obtained it at the Ca-

naries. The Talinman to(jk it at the same region (station l) at 975 meters, as well as oil

Morocco (stations ix, xi, xxxiv, xlvii, xlviii) at deptlis of from 022 to 1,180 meters. The

Travaillcnr obtained it at Setubal (stations xxxiv and xxxv) in 1,307 meters, and in the

Gulf of Gascony in 614 meters. The ChaUemjer obtained specimens also, but they were

destroyed on shipboard and the record of locality lost. It has never been found in the

Western Atlantic.

19868—No. 2 24
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LEPIDION, Swainson.

LtpUVwn, Swainson, Nat. Hist. Fishes, etc, i, 1838, :il8; ii, 1839, 188, 300.

IJaloporphiirus, GiJNTUEU, Cat. Fish. Brit. Mus., iv, 1862, 358.—JouUAX ami Gilbert, Bull, xvi, IT. S. Nat.

Miis., 800.

Gadoids having au elougate, compressed, liake-like body. Scales very small, covering

not only tlie body but the entire head, even to the gill-membranes. Snout produced, de-

pressed. Mouth rather large, subinferior. Jaws with bands of villiform teeth; vomerine

teeth iu a small roundish patch; palatines toothless. Dorsal composed of a very short and

a very long division. The anterior ray of the first dorsal lilamentous and produced. Anal

deeply notched. Yentrals narrow, composed of (5 rays, one of them filamentous. Caudal

truncate. A barbel ui>on the chin. Branchiostegals 7.*

LEPIDION ElSSOI, Swainson. (Figure 323.)

Gadiis lepidion, Eisso, Ichth. Nice, 1810, 118, pi. xi.fig. 40.

Lola leitidion, Risso, Hist. Nat. Eur. Mcrid., iii, 1826,218.—BoXArAHTE, Catalogo Metodico, 44.

LejiUUon liii<><oi, Swainson, oj). cU., i, 1838, 319.

Lepidion riihcscens, Swainson, oj*. lit., II, 1889, 307.

MaioporphijruH lepidion, Giglioli, Natuic, January 1, 1880.

—

Vinciguekha, Ann. Mus. Civ. Genoa, xviii, 558,

taf. III.—GuNTHER, Challenger Report, xxii, 91.

—

Canestiuni, Pesci d'ltaliti, 157.

A Lepidion having a broad, thick, flat head, covered with scales, and with an

occipital keel. The length of the head coutaiued 4.] times in the total length of the hsh.

Snout depressed, short, obtuse. Mouth broad, its angle under the anterior portion of the

orbit. Upi")er jaw broad, longer than the mandible. Teeth small, cardiform, on the jaws

and vomer. Eye large, round, its diameter contained oi times in the length of the head,

and nearly equal to the length of the snout. Tip of maxillary extending beyond vertical

from the middle of the orbit. Scales very small, from 155 to 160 in the lateral line, and
about 11 longitudinal rows between the first dorsal and the lateral line, which is a little curved

anteriorly, but straight after it passes the vertical from the origin of the anal. The first

dorsal i)laced far forward, in vertical from the insertion of the pectorals; it is comj)osed of

only 4 rays, the first of which is much prolonged; its length two-fifths the total length of

the fish. The second dorsal with a very long base. The median rays of the anal are much
shorter than the others, giving it a crescentic emarginate outline. Caudal long, rounded.

Yentrals very long, their tips reaching the anus, but rarely extending beyond those of the

pectoral rays.

Radial formula: D. 4+52; A. 46-48; V. 6.

Color, grayish-brown with a reddish tint. The second dorsal blue, edged with black;

the other fins more or less brown iu alcoholic specimens. The caudal and anal blackish,

as are the opercles.

This species, originally described from Nice in 1810, was said by Risso to be very rare,

and only taken at considerable depths in the month of August. It has never been seen

elsewhere than at Nice, w^here Giglioli obtained specimens in September, 1879.

The Madeiran form identified with this by Gunther before he had had the opportunity

of examining a specimen, has since been determined to bo distinct, and was renamed by
Giglioli, Maloporvkyrm Oiinthcri.

LEPIDION GiJNTHERI, (Giglioli), Goode and Bean.

Haloporphyrus lepidion, Gunther, Cat. Fish. Brit. Mas., iv, 358.

—

Johnson, Ann. and Mag. Nat. Hist., 1862,

X, 166.

Baloporphyrus Giinthcri, Giglioli, Nature, January 1, 1880.

—

Vinciguerra, Ann. Mus. Civ. Genoa, xviii,

558.—GtJNTiiER, Challenger Report, xxii, 90, pi. xviii, fig. A.

*Aecording to Dr. Giinther (v. 4, p. 358), "the generic name Lepidion isi)rcoccupied,"but it is not stated

in what way. Wlien it is rememben^d that Daeti/lajyus was said to l>c preoccniiicd because Meyer had named
a group of extinct reptiles l)<ulyh>poda. It will be understood wliy as no record of an earlier use of Lepidion

than 1838 appears in tlic nonienclators, we must adoi)t it (ill furtlier information is given as to the nature of

the supposed preoccupation. Savigny had given Wn- name l.epidin to a genus of worms in 1817, aiul Lcpellctier

had named Lepisia a gcuus of beetles in 1825, but those arc suUiciently distinct from the Swainsouiau uaino.
—Gill.
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The diameter of the eye is one-sixth the length of the head (in specimens 20 to 24 inches

long). Caudal peduncle rather slender, its depth being two-thirds of the distance between

dorsal and caudal fins. Fifteen or 16 longitudinal series of scales between the anterior dor-

sal fin and the lateral line, and 210 in the lateral line. The dorsal filament very thin, thread-

like. (Giinther.)

Eadial fornnila: D. 4+52-56; A. 40-52; P. 21; Y. 5.

This species has, according to Giinther, been obtained off the coasts of Madeira and

Portugal, and also in the Mediterranean. One of the specimens in the British Museum,
that figured by Giinther in the Ghalkngcr report, was 2 feet long.

LEPIDION EQUES, (Gunthek), Goodk and Bean.

Baloporphynis eqnes, Guntiier, Challenger Report, xxii, 91, pi. 18. fig. B.

The length of the head equals the distance between the root of the ventral fin and the

anal, and is rather less than one-fourth of the total (without caudal). The eye is very large,

one-third of the length of the head, longer than the snout, and nearly twice the width of the

interorbital space. Snout of moderate length, obtuse, with an undulated series of pores in

the preorbital region running toward the extremity of the snout. Tlie mouth extends

nearly to below the middle of the eye. Barbel half the lengtli of the eye. The caudal

peduncle very slender, its deptli being two-fifths of the distance between dorsal and caudal

fins. Fifteen or 16 longitudinal series of scales between the anterior dorsal fin and the lat-

eral line and 180 in the lateral line. The first long dorsal ray is comijrcsscd, moderately

strong, extending backward to the posterior fourth of the Icngtli of tlic dorsal tin. The

middle of the anal flu very conspicuously depressed. Oaudal fin rounded, with its basal

rays extending for some distance along the peduncle. Pectoral fin as long as the head with-

out snout. The filamentous ventral ray, which, in fact, consists of two rays, fi'ee along their

distal half, does not exceed in length the pectoral fin. Ca'c. pyl. 10-11.

Eadial formula: D. 4+ 56-02; A. 49-54; V. 7; L. lat. 180.

Color, brownish with blackish fins; orbitwitha black ring; the cavities of the mouth,

gills, and abdomen black. Specimens of a much lighter color (i)robably albinos) are not

scarce. {Gihithcr.)

Young specimens (6 inches in length), says Giinther, do not differ essentially from older

ones of twice the length, but their eye is relatively still larger and the dorsal filament some-

what smaller. Jfumerous specimens were obtained by the Kmijht Errani, in the Faroe

Channel, in 530 fathoms, the largest being 12 or 13 inches long, at station 6, in August,

1880, and station 2, in August, 1882.

Giinther formerly believed that these specimens represented the younger stage of

the large specimen from Madeira (the only one known to him at the time) which he referred

in 1862 to Eisso'sfish; but examples received at a later period convinced him that the

present species may be constantly, at adages, distinguished by a comparatively larger eye

and shorter head. However, the three European species, viz, Lepidion Gilentheri, Lepi-

dion Eissoi, and Lepidion eques are most closely allied to each other.

LEPIDION ENSIFEEU8, (Gvntiiek), Goode and Bean.

Halojwrpliyriis ensiferus, GCnther, CliaUeuger Report, xxii, 1887, 92, pi. xix, lig. \.

Distinguished by the very broad and compressed dorsal ray. The length of the head

eqtials the distance between the root of the ventrals and the vent. Eye ratlier large, two-

sevenths of the length of the head, a little longer than the snout, and in width much ex-

ceeding the interorbital space; pores of the preorbital region very small. JMouth compara-

tively narrow, only reaching beyond the anterior margin of the eye; barbel uuu-h shorter

than the eye. Caudal peduncle rather slender, its depth being rather more than one-half

the distance between dorsal and caudal tins. Scales very small, rather irregularly arranged;

about 18 longitudinal scries between the first dorsal fin and the lateral line. Tlio long dor-

sal ray is strongly compressed, broad, shaped like a blade of grass, and extending backward

to the posterior third of the dorsal fin. It is so in 3 male specimens, but m a lemale the
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ray is inncli less developed, scarcely extending beyond tLe anterior tfiird of the dorsal fin.

Middle of the anal iin strongly depressed; caudal tin subtruncated; pectoral as long as the

head without snout, much shorter than the iilamentous ventral tin, which, however, does

not reach the vent. {Giintltcr.)

Ifadial formula: B. 7; D. 5, 52; A, 40; V. 8; Ca^c. pyl. 10.

Color, brownish, fius blackish, the posterior dorsal and anal rays whitish; cavities of

the mouth, gills, and abdomen black. (Gihithcr.)

This species was obtained by the Challenger, at station 320, ofl'the mouth ofthe La Plata,

and is described and figured by Giinther (Challenger Keport, xxii, 1887, 92, pi. xix, fig. A).

ANTIMORA, Gunther.

Antimora, GOntheRj Anu. aud Mag. Nat. Hist., 1878, ii, 18; Challenger Report, xxii, 93.

Body elongate, covered with small scales. Upper part of the snout produced into a

pointed projection. A separate caudal; 2 dorsal fins, the first with 4 or 5 rays; one anal,

with a dee]) depression along the middle. Ventrals narrow, composed of 6 rays. Jaws with

bands of villiform teeth; vomerine teeth in a small roundish patch; none on the palatine

bones. Muciferous channels on the side of the head well developed; bones of the cranium

wanting in solidity. Vent at the end ofthe abdominal cavity. Chin with a barbel, Branchi-

ostegals 7; pseudobrauchite none. Pyloric appendages long, in moderate number.

ANTIMOKA VIOLA, (Goode and Bean), Jordan. (Figure 324.)

Haloporphyrus rioJa, Goode aud Bean, Proc. IJ. S. Nat. Mus., i, sig. 17, Dec. 17,1878, 2,57; Cat. Fish. Essex

Co. aud Mass. Bay, 1879, 8; Bull. Mus. C'oiup. Zoiil., x, 1883, 206; Amer. Jour. Sci. aud Arts, xvn, 1879,

41.

—

Jordan and Gilbert, Bull, xvi, U. S. N. M., 800.

—

Goode, Proc. U. S. Nat. Mus., iii, 476.

Atitimora riola, Jordan, Cat. Fish. N. Aiuer., 129.—GiJNTHER, Challenger Keport, xxii, 1887, 94, pi. xv.

An Antimora with body resembling that of Phycis, though somewhat shorter, higher,

ami more compressed, its greatest height contained about five times in its length (without

caudal), its height at the ventrals slightly exceeding one-eighth of its total length, its height

at the middle of the caudal peduncle one twenty-ninth of the same.

Scales arranged in about 115 vertical rows aud about 38 horizontal ones, about 11 being

between the origin of the dorsal and the lateral line and about 27 below the lateral line.

Lateral line slightly curved upward in the anterior fourth of its length.

Length of head contained more than four and one-quarter times in that of the body;

its width half its length and less than double that of iuterorbital area.

The barbel is short, its length being scarcely equal to half the diameter of the orbit and

about one-tenth the length of the head. The width of iuterorbital area is about equal to

the longitudinal diameter of the orbit, in the larger specimen slightly greater. The diameter

of the orbit is equal to or slightly greater than one-fourth the length of the head. The length

of the snout is equal to that of the operculum and less than width of iuterorbital area.

The maxillary extends to vertical from posterior margin of the orbit, its length about

equal to the greatest width of the head. Mandible equals one eighth of total length with-

out caudal.

Snout equal to operculum in length, obtusely pointed, much depressed, its lateral out-

line subconical, a conspicuous keel extending backward along the lower line of the orbit to

its posterior nuirgin. The head and mouth closely resemble those of some species of Macru-

ms, except that the keel is covered with small, smooth scales and is not overhanging. Li])S

scaleless.

Teeth in the jaws imperfectly serial, viUiform, recurved; a small oblong patch of similar

teeth on the head ofthe vomer; none on the palatines.

First dorsal fin inserted at a distance from the snout somewhat greater than twice the

height ofthe body at the ventrals; its first ray is much prolonged, its length greater than

that ofthe head, and nearly as long as or longer (in the larger .specimen) than the distance

from the snout to the beginning of the dorsal. The second ray is contained less than four

times, the third six tinii^s or less in the first, the fourth about ten times. The length of the

base of second dorsal is somewhat more than twice the distance of its insertion fiom the
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snout; its greatest height, which is in tho posterior fourth of its length (near the 40th ray),

is contained about six or seven times in the length of its base.

The vent is situated at a point equidistant from snout and tip of caudal, under the littli

ray of second dorsal tin. The anal fin is inserted at a distance behind it equal to length of

second anal ray. Its length of base is slightly more than half that of second dorsal. It

has a considerable depression in its middle outline. The last rays of d(u-sal and anal are of

equal length and are directly opposite each other.

The caudal seems to be somewhat rounded. The length of the middle rays contained

more than 9 times in total length without caudal, and more than 10 times in length includ-

ing caudal.

Pectorals narrow, inserted under the base of first dorsal. In the smaller specimen they

reach to the perpendicular from the ninth ray of the second dorsal, in length equaling the

greatest height of the body.

Ventrals inserted at a distance from tip of snout equal to half the length of anal base;

the second ray nearly twice as long as the first, and in the smaller specimen, in which it is

unmutilated, nearly as long as the head.

Eadial formula: D. 4, r,3- A. 40; C. 5, 20 or 21, ',- P. 1, 10; V. fi.

Color, deep violet or blue.

Table of Measurements.

Current number of specimen.

Locality

Kstreme length (without caudal)
Len£th to end of middle caudal rays
Body

:

Greatest height
Greatest width
Heiglit of ventrals
Least height of tail

Length ofcaudal peduncle
Head:

Greatest length
Length of hariiel

Greatest width
Width of interorhital area
Length of snout
Length of operculum
Length of maxillary
Length of mandible
Distance from snout to center of orbifi.

Diameter of orbit (longitudinal)
Dorsal (tirst)

:

l>istance from snout
Length of base
Length of first ray
Length of second ray
Length of third ray
Length of fourth ray

Dorsal (second)

:

Length <»f base
Distance from snout
Length of tirst ray
Length of longestVay (41st)
Length of last ray . /.

Anal:
Distance from snout
Length of base
Length of lirst ray
Length of longest ray (2Gth)
Length of last ray

Caudal:
Length of middle rays

Pectoral

:

Distance from snout
Length

Ventral:
Distance from snout
Length of first ray
Length of second ray

Branch iostegals
Dorsal
Anal

.

Caudal
Pectoral
Ventral
Niimlier of scales in lateral line

Number of transverse rows above lateral line.

Number of transverse rows helow lateral line.

21,837 21,838

Edge of Le Have Bank.

Milli.

meters

.

435
480

„ 83
44
65
15

19

100
10

50

27

49
.55

44
27

113
IB

107
25
19
10

273
133

27
32
8

206
142
in
35

8

ca. 45

104

83

71
48
92

lODths of
length.

19
U)

12i
34

^
23

2J
Hi
6i
6
6

11

12*
10'

6J

26

4

24i
6

24

624
30*

6i

61

32}
24
8
2

lOi

235
19

16

11

21

VII
4. .53

40
5,20or2l,.'

1.19
fi

ca. 115
ca. 11

ca. 27

Miili-
meters.

515
603

125
13

140
33
22
14

340
100
33

53

lOOths of
length.

137
105

?3

24
1)4
6*
5
5
114
13

94
6

25
1!

254
6
•14

2J

62
29
6
9}

104

25
19

VII
4,

+

40
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Tlie typos of this species were brought into Gloucester August 24, 1S78, by Capt. Joseph

W. Collins, the skipper of the schooner Marion of Gloucester, having been taken on a

halibut trawl on the outer edge of Le Have Bank at a (lei)tli of 400 oi' 500 fathoms.'

Other specimens were taken by the Fish Haicl; on October -, 18S0, at station 893, in 39^^

52' 20" N. lat., 70° 58' W. Ion., at a depth of 372 fathoms.

Other specimens were obtained by the Blnl^e from station cccv, in 41° 3.3' 15" IST. lat.,

65° 51' 25" W. Ion., at a depth of 810 fathoms; from station CCCVIII, in 41° 24' 25" N. lat.,

650 35' 30" W. Ion., at a depth of 1,242 fathoms; from station cccvi, in 41° 32' 50" N. lat.,

05° 55' W. Ion., at a depth of 524 fathoms; from station cccxxv, in 33° 35' 20" K. lat., 70°

W. Ion., at a depth of 347 fathoms; from station CCCXii, in 39° 50' 45" N lat., 70° 11' W.
Ion., at a depth of 466 ftithoms; from station cccxxxvii, in 38° 20' 8" IST. lat., 73° 23' 20"

W. Ion., at a depth of 740 fathoms, and from station ccciii, in 41° 34' 30" JST. lat., 65° 54'

30" W. Ion., at a depth of 306 fathoms; by the Albatross from statio)i 2571, in 40° 9' 30"

N. lat., 670 9' W. Ion., at a depth of 1,356 fathoms; Cat. No. 35433, U. S. N. M., from sta-

tion 2181, in 39° 29' N. lat., 71° 46' W. Lon., at a depth of 693 fathoms; Cat. No. .33373, U.

S. N. M., from station 2075, in 41° 40' 30" N. lat., 65° .35' W. Ion., at a depth of 855 fathoms;

Cat, No. 33275, U. S. N. M., from station 2035, in 39° 26' 16" N. lat., 70° 2' 37" W.lon., at

a depth of 1,362 fathoms; Cat. No. 33446, U. S. N. M., from station 2072, in 41° 53' N. lat.,

650 35' W. Ion., at a depth of 858 ftithoms ; Cat. No. 33412, U. S. N. M., from station 2074, in 41°

43' N. lat., 650 21' 50" W. Ion., at a depth of 1,309 fathoms; Cat. No. 35425, U. S. N. M.,

from station 2179, in 39° 30' 10" N. lat., 71° 50' W. Ion., at a depth of 510 fathoms; Cat.

No. 33375, U. S. N. M., from .station 2072, in 41° 53' N, lat., 05° 35' W. Ion., at a depth of

8.58 fathoms; Cat. No. 3.5431, U. S. N. M., from station 2171, in 37° 59' 30" N. lat., 73° 48'

40" W. Ion., at a depth of 444 fathoms; Cat. No. 35543, U. S. N. M., from station 2202, in

39° 38' N. lat., 71° 39' 45" W. Ion., at a depth of 515 fathoms; Cat. No. 33014, U. S. N. M.,

from station 2030, in .39° 29' 45" N. lat., 71° 43' W. Ion., at a depth of 588 fathoms; from

station 2529, in 41° 3' 30" N. lat., 66° 14' W. Ion., at a depth of 062 fiithoms; from station

2083, in 40° 26' 40" N, lat., 67° 5' 15" W. Ion., at a depth of 959 fathoms; from station

2180, in 390 29' 50" N. lat., 71° 49' .30" W. Ion., at a depth of 523 ftithoms; from station 2111,

in 350 9' 50" N, lat., 74° 57' 40" W. Ion., at a depth of 938 fathoms; from station 2563, in

390 18' 30" N. lat., 710 23' 30" W. Ion., at a depth of 1,422 fathoms; from station 2534, in

40° 1' N. lat., (i7o 29' 15" W. Ion., at a depth of 1,234 fathoms; from station 2528, in 41°

47' N. lat., 650 37' ,30" W. Ion., at a depth of 667 lathoms; from station 2429, in 42° 55' 30"

N. lat., 50° 51' W. Ion., at a depth of 471 fathoms; from station 2530, in 40° 53' 30" N. lat.,

66° 24' W. Ion., at a depth of 950 fathoms; from station 2562, in 39° 15' 30" N. lat., 11° 25'

W, Ion., at a depth of 1,434 fathoms; from station 2.564, in 39° 22' N. lat., 71° 23' 30" W.
Ion., at a depth of 1,390 fathoms; from station 2550, in 39° 44' 30" N. lat., 70° 30' 45" W.
Ion., at a depth of 1,081 ftxthoms; from station 2549, in 39° 51' 30" N. lat., 70° 17' W. Ion., at

a depth of 571 fathoms; from station 2546, in 39© 53' 30" N. lat., 70° 17' 30" W. Ion., at a

depth of 538 fathoms; from station 2115, in 35° 49' 30" N. lat., 74° 34' 45" W. Ion., at a

depth of 843 tathoms; from station 2553, in 39° 48' N. hit., 70° 36' W. Ion., at a depth of

551 fathoms; from station 2552, in 39° 47' 7" N. lat., 7()o 35' W. Ion., at a depth of 721

fathoms; fi-om station 2533, in 40° 10' 30" N. lat., 67° 26' 15" W. Ion., at a depth of 828

fathoms; from station 2.531, in 40° 42' N. lat., 06° 33' W. Ion., at a depth of 852 ftithoms;

from station 2532, in 40° 34' 30" N. lat., 66° 48' W. Ion., at a depth of 705 fathoms; from

station 2554, in 39^ 48' 30" N. lat., 70° 40' 30" W. Ion., at a depth of 445 fathoms; by the

Fish Haick from station 1029, in 39° 57' 6" N. lat., 69° 16' W. Ion., at a depth of 458 fath-

oms (Cat. No. 28947, U. S. N. M.); Cat, No. 26164, U. S, N,M., from station 893, in 39° 52'

20" N. lat, 700 58' W. Ion., at a depth of 372 lathoms; Cat. No. 31865, U. S. N. M., from

station 1155, in 39° 52' N. lat., 70° 30' ^Y. Ion., at a depth of 554 fathoms, and Cat. No.

' It was at this time, on the deck of Capt. Collins' schooner, that the authors made the acquaintance of

this most accomplished expert in the lisheries, who had never before had his attention called to the

opportunities for investigation with which he was surrounded, and which he has since so fully utilized.

I
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2H2'M, U. S. N. iSr., from station Sid, in 3!to 40/ n. lat., 7^ 10' W. Ion., at a depth of 4S0(?)

fathoms. A single, specimen, taken from (he stomach of a CItiasmoiloii «(>/«•, was received
from Gloucester in 188(t,

ANTIMORA ROSTIJATA, (ii ntheh.

Aiitimora rosirala, Gi'NTnEU, Ann. .iiid Maj;. Nat. Hist., ri, 1M7.S, 18; CliuUougiT Ri'port, xxii, !SS7, ilL', pi.

XVI, lig. A.

This species is readily distinguished hy the iieenliarly i)rodneed snout, which forms a
short, triangular, pointed lanuna, shaipjy keeled on the sides, and overliangiiiy the cleft

of the mouth.

The liead is rather short, l)roa(I i)osteriorly, half as Ions' as the distance between ventral

and anal fins. Eye round, rather large, its diameter oiiefourtli of the length of the head,

less tlmii that of the suout, and nearly e(iual to the width of tiie flat interorbital space.

Mouth wide, the maxillary extending nearly to below the hind margin of the eye. Teeth
in both jaws in narrow villiform bands; a small grouj) of teeth on the, vomer. Posterior

extremity of the maxillary not much dilat(^d. Nostrils close together; the i)Osterior are

wide, semicircular oi)enings, the anterior narrower and round. The vent is rather nearer

to the end of the operculum than to the root of the caudal.

The entire head (even the gill membrane and the foremost part of the snout) and the

body are covered with small cycloid scales, of which only a few have been preserved; there

are about 10 in a transverse line between the lirst dorsal tin and the lateral line and 14(1 in

the lateral line.

The greater part of the dorsal and anal tins are covered with scales. Tlie tirst dorsal

is subcontiniions with the second, and the tirst ray is produced into a filament about as

long as the head. The second dorsal and anal fins are rather low; the latter so much
depressed in the middle as to present the appearand^ of a double anal. The lice ])ortion

of the tail is narrow, terminating in a comparatively small caudal tin, which is truncated

behind. Pectoral pointed, the iii)per rays being the longest; it is as long as or longer than

the head exclusive of the snout. The two outer ventral rays prolonged as two filaments;

the second being twice as long as tht^ first, and not extending as far back as the pectoral.

Radial formula: 1). 4, ol-5(5; A. 38-39; V. tJ.

Color, black; the cavity of the mouth, gills and abdomen deep black.

This form occurs midway between the Cape of Good Hope and Kerguelen I.sland, and
also east of the mouth of the Rio de la Plata. The ChuUeiKji'r obtained a specimen, 12i

inches long, at station 140, near Marion Island in 1,375 fathoms; and a specimen -!4 inches

long, at station 320, oft" Montevideo, in 600 fathoms.

HALARGYREUS, Gunther.

Halargtjrens, Gunther, Cat. Fisb. Brit. Miis.. iv, 1862, 342. (type, H. Johiisonii. Oiintlier.)

IJody elongate, covered with small scales (a .separate caudal); 2 dor.sal and 2 anal

fins, the latter subcontinuons; ventrals coini>osed of s(n'eral rays. Jaws with a band of

minute villiform teeth of eciual size; no teeth on the vomer or palatine bones. No barbel.

Branchiostegals 7. Pseudobranchia^ glandular, rudimentary, coxered by t]w membrane;

gill rakers of the outer branchial arch long. {(lUnthcr.)

HALARGYREl'S BREVIPES, V.vili.ant. (Fig. 32.5.)

Halargyi-eus hrevipes, Vaillant, Exp. Soi. Travailli'iir ct Talisman, xxii, 1888, 2iF>, ))1. xxv, fig. 5.

A Halargyrens having (according to Vaillant), a general resemblance to Merluciux i»iii-

ridm, body being nearly cylindrical anteriorly, and its thickness nearly efpial to its

greatest height, which is one-eighth of its length. The length of the head is one-fourth the

length of the body, and its width is a little less than its height. Snout moderate, its length

about one-third that of the head. Mouth rather large, although the maxillary does not

extend beyond the vertical from the center of the orbit. Lower jaw slightly longer than
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till' upiJor one. Jaws covered wiMi line teeth in bauds; vomer and palatines toothless.

Diameter of the eye one-fourth the length of the head; interorbital space much less, about

two-elevenths of tlie length of the head. No barbel. Vent nearly median. Scales small,

about 12'2 (as nearly as could be ascertained by Vaillant) in the lateral line; seven above and

thirty below. The lateral line is near the dorsal outline.

First dorsal inserted behind the vertical from the base of the pectorals and short; the

second placed close to the first, and extending almost to the base of the foremost rays of

the caudal. First anal under the vertical from the fourteenth to the sixteenth ray of the

second dorsal, terminating nearly under the tenth from the last ray of the same fin. The
anal is deejaly uotched, its twenty-seventh ray being longer than any of tlie preceding ones,

while the twenty-sixth is very short. The form of these two flns is best expressed by the

accompanying illustration. Pectorals moderate, ventrals exceedingly short.

Eadial formula: D. 8 + 56; A. 2G+'22; V. 5.

Color reddish-brown ; silvery upon the cheeks and below. Pectorals dark. Mouth
and branchial cavity intense black.

A single specimen was obtained by the French explorers at station xxi, oft' the coast of

Morocco, at a depth of 1,319 meters. It was in very bad condition, and the description of

Vaillant is confessedly imperfect.

No figure of the other species, Halargyreus Johnsonii, has ever been published. Vail-

lant distinguishes his species from that of Giinther by the following characteristics: First,

by the shape of the head, which in M. hreviiies is broader than high, in H. Johnsonii higher

than broad ; by the longer maxillary in the latter, in which also the lower jaw does not pass

the u])per one; by the more advanced position of the dorsal in the latter, which begins in

the vertical from the root of the pectorals; and also by the prolongation of the first ventral

ray. The head of R. Johnsonii would appear, from the figure of Vaillant, to be shorter than

that of n. hrcvijtes.

It is very desirable that more material should be studied before two species of Halar-

gyreus are fully accepted.

HALARGYREUS JOHNSONII, Giinther.

Ealargyreus Johnsonii. GiiNTnER, Cat. Fish. Brit. Miis., iv, 18, 342 (Madeira, from stomach o{ Saccopliari/nx)

;

Challenger Report, xxil, 1837, 83.

Head rather elongate and compressed, its length being equal to the distance between

the vent and the root of the ventrals; it is much higher than broad, its greatest height

being more than one-half of its length. The snout is obtusely conical, a little longer than

the diameter of the eye, which is onefoiuth of the length of the head. Cleft of the mouth

wide, the maxillary extending beyond the vertical from the middle of the eye. Upper jaw
without lip, that of the lower very thin; the lower is received within the upper, both being

equal in length auteriorlj'. A small bony tubercle, pointing obliquely forwards and down-

wards, occupies the lower part of the symphysis of the mandibles. The upper and lower

jaws are armed with a narrow band of minute teeth of equal size. The interorbital space

is tiattish, and its width lather less than the vertical diameter of the orbit. Preoper-

culum rounded; operculum and suboperculum each terminating in a very small spine, both

spines close together. The caudal fin is separated from the other vertical fins by a free

j)e(luncle.

B ranchiostegals 7; gill openings very wide, the gill membranes scarcely united below

the anterior third of the orbit; gills 4, a clift behind the fourth: the first branchial arch

is provided anteriorly with long gill rakers, longer than the lamella' of the gills.

The gTcatest depth of the trunk is equal to the distance between the anterior margin

of the orbit and the end of the operculum. The anterior dorsal commences immediately

behind the vertical from the root of the pectoral, and is composed of very slender, simple,

and articulated rays, the anterior of which is the longest, half as long as the head. The

second dorsal commences immediately beliind the first, and is not much lower, its base being

covered by a thiu scaly membrane. The vent is situated in the vertical from the ninth ray
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of tlie secoDcl dorsal, aud the aual coiiiiiicnces imuiediately bcliind it. The foui th to sovcnth

rays are the longest, the posterior decreasing in length to the seventeenth, after wliieli fonr

or five short rays follow, preceding the stronger rays of the second anal, liase of the pec-

torals narrow, its length being more than one-half of the length of the luMid; ventnils very

narrow, with flat base, the onter ray being produced into a very tine filament of moderate

length. The scales extend forward on the snout.

Eadial formula : D. 7+47—57: A. 41—40.

The color appears to have been a delicate red on sihery ground; ])«'(toral and anal

transparent. Mouth and gill cavity black. {GUnfhrr.)

Distance of the end of the snout from the extremity of tlio operculum.
Distance of the end of the snout from the orifiin of 'tlie first dorsal

Distance of the end of the snout from the orij^in of the secoiul dorsal ..

Distance of the end of the snout from the vent
Distance of the end of the snout from the ori;;iu of the second .anal

Inches.

This species, of which a figure has never been published, was first described by Dr.

Giinther from a specimen collected by J. T. Johnson, at Madeira, irom the stomach of a

Saccopharyn.r. lie informs us that several specimens have since been sent to the British

Museum from N'ew Zealand, where it is at times abundant.

ERETMOPHORUS, Giglioli.

Eretmophorus, G1GI.10LI, Troc. Zool. Soc, Lomloii, ISSH, 328 (type, E. Kldnenhergii, Toe. ril., PI. xxxiv.)

A genus of Gadoidea having two dorsal fins and one anal, with elongate, ex.serted,

ventral rays, the median ones with lanceolate tips; a large abdominal cone.

ERETMOPHORUS KLEINENBERGI, Giglioli.

Eretmophorus Klehienbergii, Giglioli, Proc. Zool. Soc, London, 1889, 328, PI. xxxiv.

Body compressed, tapering toward the tail, but less so in the younger specimen, in

which the huge and singular abdominal cone is also less developed. The height of the

body behind the abdominal cone is contained between 5i and (> times in the total length

exclusive of the caudal fin. The lateral line extends nearly in a straight line from the

branchial cleft to the end of the root of the tail ; it is merely marked as a furrow with

indistinct pits along its course; in the larger specimen at its cephalic end two slight fur-

rows run parallel with it above and beneath. The head is moderate, rather large; its

length is contained al)out 5 times in the total exclusive of the caudal tin: fiie snout is

short, nearly equal to the transverse diameter of the eye; its anterior contour is rounded;

there is a slight median gibbosity in front over the mouth. This is moderate, its aperture

hardly reaching the vertical from the anterior margin of the eye. Nostrils in front and a

little above the eye, the posterior aperture largest aud oval. Eye moderate; behind it,

and extending toward the iiape and downwards along the preoperculum, are two series of

conspicuous pores. The space between the eyes is nearly flat aud rather broader than the

diameter of the eye; behind, the nape rises convex, presenting a median furrow in front of

the first dorsal in the older specimen. On the nape in the larger specimen are a nuin])er

of very distinct hyaline cylindrical warts, just like those of BeUottia except in shape; the

latter have been described by Prof Emery' and are nearly hemisi)lierical. In Eretmo-

phorus they begin just behind the interocular space and appear to form a double scries; in

the older specimen I counted eight, but a few more extend toward the head of the lateral

line; they are evidently sense-organs allied to those of the lateral Hue. In concluding I

I must state that these warts art; not ti> be seen on the two younger specimens, in which

they appear to be represented by ]>oies, more numerous and more distinct than in the older

and larger si)ecimen.

'C. Emery, "Contribuzioni nil' Ittiologia," in Mittheil. a. d. Zool. Station m Neapel, VI, p. 157 tav. 10,

a: 18, 19. Naples, 1885.
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Tlie }rill-oi)cniiigsan' rather Avide, tlie braiicliiostegal membranes are largely develo])P,(l,

witli robust rays; the opercular bones are smooth and very thin; the branchial cavities

contain four complete arches. The specimens are so very fragile that I did not dare to pursue

my investigations further.

The iins are those of an Anacanthine lish, but 1 could not see any transverse articula-

tions in the first ray of the first dorsal; they are not very distinct on the other median fius

exce))t on the caudal, the only fin with slightly bifid rays; in the other fins the rays are

siiuple; at the base of the long dorsal and anal fius the projecting heads of the interspinous

bones give rise to a serrated appearance. The first dorsal is small, but (jnite detached from

the second one in the two larger specimens; it rises just above the insertion of the pecto-

rals; its second ray is the longest and equals in height the commencement of the second

dorsal fin. This is greatly developed and maintains a nearly equal line throughout, but as

the body tapers toward the tail the tin increases in height in equal ratio. In size, shape,

and development the anal is the exact counterpart of the second dorsal fin. The caudal

tin is quite distinct, its contour is lanceolate in the smaller specimen, nearly oval in the

older one, subtruncate with rounded edges in the oldest or biggest specimen. The pectorals

are distinctly lobate, which character is more marked in the smaller specimens ; they are

of moderate size and broadly oval in contour. The ventrals certainly give the most striking

feature to this singular tisli; they are inserted below and in front of the pectorals, at the

base, and on each side of the great abdominal cone. They are of great size, and the very

robust rays, .5 in number, are all elongated and considerably exceed the intervening mem-

brane, which only unites their basal portions; the internal and external rays are consider-

ably less developed than the three median ones, the internal one is the shortest; both are

simple and without any trace of terminal dilatations. The three median rays all terminate

in a large beautiful lanceolate leaf like blade, through which, however, the ray continues

to the pointed extremity; they are all prolonged beyond the two first-mentioned rays, but

the outer one is considerably shorter than the other two; it is smooth and its terminal blade

is smaller. The third and fourth rays, counting from the outer one, are subequal, and bent

backwards extend very nearly to the root of the tail; at about the basal third of their

length they both present a singular angular dilatation, which looks like a thickened articula-

tion, but which is merely, so far as I can make out, a mend)rauous dilatation. The great lan-

ceolate terminal blades are very large, being little less than one-fourth of the total length

of the ray which sup])orts them; their edges are sinuous and they terminate in a fine point.

Judging from their length, strength, and development, these ventral ])add]es nuist be most
etticient for swimming; I know of no other fish possessing anything like tliem, and have,

therefore, thought proper to derive from so peculiar a character the generic name which I

have proposed for this singular fish.

The next remarkable feature of my Erctmophorva is the huge abdominal cone, the base

of whi(^h occupies the entire space between the insertions of the ventrals and that of the

anal fin. This cone appears to deyelop with age. and it is certainly larger and more prom-
inent in my oldest and biggest specimen, equaling in height that of the body just behind
the i)ectorals, where it is greatest. This abdominal cone is quite smooth; its skin, devoid

of scales, is silvery, 1 have not ventured to open it in any of the three specimens yet dis-

covered, for fear of damaging to a certainty these rare and very delicate creatures; but
the supposition that it contains most of the alimentary canal can not l)e far from the truth;

atits apex, which becomes cylindrical, is an aperture, evidently the vent, and behind this

a slender conical papilla on which T cotild not distinguish anything like anoi)ening.
The scales cover the whole body except the head and abdominal cone, which are, as I

have said before, naked. They are small, very adherent, cycloid, and marked witli con-

centric lines. 1 have figured a few magnified (i)l. xxxiv, fig. 1), to give an exact idea of

their (-haracters; they arc very similar to those oi Hypsirhynvlnis hcjxiflciin, Facciola. A
thin pellucid ejiidermal layer covers them.

Only three specimens of EretmopkoriDi Kleinenbcrf/i have, so far as I laiow, yet been cap-

tured and preserved; they were caught alive with a hand-net along with other pelagic an-

imals on the surface at the mouth of the harbor of Messina as the current was flowing in.
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I owe tlieiii to the kindness of my friend, Prof. Nicolaus Kleinenherg. diiector of the
Zoological Institute, of the Messina University, to whom I owe many other iclitliyologic'al

rarities; and ns a mark of my gratitude and esteem I havethouglit proper to give his name
to so singular a species, which is evidently as yet uudescribed. These specimens are now
in the central collection of Italian vertebrata in the L'oyal Zoological Museum at Florence,
As they present differences in size and in other respects, I shall lu-oceed to describe tlieni

briefly.

My smallest specimen (pi. xxxiv, fig. 2) measures 28i millimeters in total length; it

was caught on the 10th of May, 1887. It is evidently much younger than the other two;
the two dorsals are yet united and the larval median lin extends as a crest to the head.
The caudal is, however, quite distinct and remarkable for its lanceolate form. The abdom-
inal cone is comparatively smaller than in the two older specimens, and a mend)rane unites

its hinder portion to the anal lin. The lobe of the pectorals is very distinct, and the rays
look thickened at their distal ends. The ventrals have the characteristic form and develop-

ment. The color of the body is yellowish white (in alcohol); 8 very distinct broad black
bands cross the body transversely, being slightly obliipie: the tirst occnpies the base of the
abdominal cone, the last the root of the tail; the fourth, fifth, sixth, and seventh are con-

tinued as a black blotch on the base of the anal lin; the ventral paddles are tipped and
edged with black ; the ray is, however, white; otherwise the lins are coh)rless. Looking
with a lens, these black bands and blotches result in an accumulation of dark points or

chromatophores ; this is the case also in the other specimens.

The second speciineu, according to size and age, measures OS millimeters in total

length ; it is tignred slightly enlarged (pi. xxxiy, fig. 3). It was capf ured alive near the sur-

face in the harbor of Messina on the 2d of June, 1888. It bears considerable resemblance

to the first specimeu described, but has lost some of the larval characters above noted ; all

the median fins are well distinct; the caudal has an oval contour, but tlie abdominal cone,

covered with a slightly silvery skin, shows still a posterior membranous fiinge which par-

tially unites it with the anal fin. The pores on the head and nape are very distinct. In

color this specimen is also very similar to the first one; the Idack transverse bands are

very well marked, but they are slightly fainter and the first one does not extend to the

abdominal cone, which is well developed. Ten \ ery distinct black blotches extend along

the base of the anal tin and three along the caudal end of the second dorsal : three addi-

tional blotches are on the back between the third and fourth, fifth and sixth, and sixth and

seventh transverse bands.

The third S])ecimen has the aspect of an adult. It was caught also near the surfoce

at the entrance to the harbor of Messina at tlie end of April, 1881. It measures 78 milli-

meters in total length; head, IG millimeters; from nape to apex of abdoniinni cone, 27 milli-

meters; height of body immediately behind the abdominal c(me, 12 millinu'ters. I have

figured it once and a half the natural size (PL xxxiv. Fig. 4). It ditters especially in color

from the two younger and smaller specimens; tlie transverse dark bands on the body and

blotches along the median fins are faintly marked. The paddles of the ventral fins are

tipped with blackish brown, and were edged with violet in the fresh specimen, the general

color of which was a faint pink, with yellowish tinge along the basal half of the dorsal and

anal fins. The abdominal cone is bright silvery; it has no trace of a hind marginal mem-

brane. The caudal is subtruncate ; and, lastly, the cylindrical hyaline warts on the nape

are very iiromiuent and distinct. {Gu/lioli.)

HYPSIRHYNCHUS. Facciola.

HypsirhyucTius, Facciola, Naturalist:! Sieiliano, iii, pi. ir.

A genus of (liidoidea related to Eirtmojihonis, but liaving seven ventral rays, slightly

prolonged, and with rounded, rather than lanceolate, tips. >;o abdominal cone.
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HYPSIRHYNCHUS IIEPATICUS, Facciola.

Hypsirhynchiix hepatituia, Facckii.a, hic. cit.

This species was obtained at Messina by Dr. L. Facciola, and is also represented by a

Naples specimen in the Florence Musenm. It has not been fnlly described, nor have we
seen even the ])artial description in the Naturalista SiciUano.

STRINSIA, Rafinesque. (Figure 326.)

Strinsin, Rafinesque, Indice iV Ittiolngi.i Siciliaiiii, 1S80, 51.—OiNTnEH. Cat. Fish. P.rit. Mns., iv, 1862, 344.

This gemis was briefly characterized by Ilalinesqne in the followinj;' terms:

"Gen. Strhma. Due ale dorsali, una ala anale riunita all' ala caudale."

Giinther's fuller diagnosis would appear to have been drawn from a study of the

description and tigure in the "Iconogralia" of Prince Bonaparte, who seems to have had a

sight of Raiinesque's tyije.

Sirinsia is known only from this one specimen, carelessly described, and probably care-

lessly preserved nearly a century ago. The careful work of later Italian and French ex-

plorers has not brought the form again to notice. Conservative and careful writers like

Giglioli, who has systematically reviewed all of Rafinesque's collecting fields about Sicily,

are beginning to omit it from their faunal lists. Something must be wrong.

What, then, is Strinsia, or rather, what was it? This is a question which we shall not

attempt to answer, except by a suggestion. May not Rafinesque's tn^e have been a fish

belonging to some closely related genus, whose tail had been deformed or partially restored

after mutilations; or, indeed, may not Bonaparte's figure, as well as Rafinesque's diagnosis,

have been drawn from a badly preserved specimen, with the caudal rays aiul those of the

posterior parts of the dorsal and anal frayed out and imperfect?

The tail of Bonai):irte's figure does not look natm-al. The figure, except for the tail,

answers very well to the description of Halaroyreus.

The only species named under Strinnia is 8. tinea, Rafinesque [op. cit, 12, 52).

MELANONUS, Gunther.

Melanonus, GOnther, Ann. aiul Mag. Nat. Hist., II, 1878, 19.—Challenger Report, xxii, 1887, 83, Fig. (J/.

gracilis) pi. xiv, fig. 13.

This genus is represented by one species, obtaiiuMl by the Challenger in the Antarctic

Ocean, at l,97o fathoms, and thus characterized:

*«S5S=5S:^SSSS553^*^^

JIELANONUS GRACILIS.

Head and body rather conq)ressed, covered with cycloid scales of moderate size, and
terminating in a long, tapering tail. Eye of moderate size; month wide, anterior and lat-

eral; both jaws with narrow bands of villiform teeth; vonicr and palatines with very nar-

row bands of minute teeth. Barbel none. Dorsal fin with a short anterior and a ]K)Sterior

division; the middle ixjrtion commences immediately behind the anterior, and hastlieante-

rior rays well developed; the posterior division is confluent with the extreme caudal rays

and the posterior anal division. Anal like the dorsal, minus its anterior division. The
outer gill rakers of the first branchial arch strong and long, longer than the gill laminae.
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VeutraLs compo.sed of .st-veral rays, slightly iu advance of the pectorals, whicli are narrow.
Bones flexible; mucous cavities of the head of moderate capacity. I'seudobrauchia- uoue.
[Giinthcr.)

ONOS, Risso.

Onos, Risso, Hist. Nat. Eur. M^rid., 1826, m, 214 (type, G. musicUa L.).—Gill, Proc. Acad. Nat. Sci. Pbila.,
1863,- 240.—Jordan & Gilbert, Bull., xvi, U. S. Nat. Mus., TftG.—Collett, Vid. Selnk. Forliaudl.,'
Chrlstiania, 1891, No. 11.

Motella, CuviER, Regue Animal, id. 2, ii, 182;», ;!34.—(JCXTiiEii, Cat. Fi.sh. Brit. Mus., iv, 364.

Molvella OMd Motella, Kait, Wiegm. Archiv.. 18."i!t, ilO.

Gadoids with body rather elongate, covered with minute scales; head not compressed;
upper jaw longer; snout with 2 barbels and chin with 1; teeth on Jaws and vomer in

bands; palatines toothless; dorsal tins 2, the anterior composed of small fringe-like rays
concealed in a groove, preceded by a single hmg ray; second dorsal and anal long and
similar; caudal rounded or lanceolate; tail isocercal; ventral lius with fiom 5 to 7 rays;

chin with a barbel.

KEY TO THE SI'ECIES OF ONOtS.

[From CoUett.) •

I. First ray of first dorsal short (equal to or slightly longer than .suout).

A. Pector.al rays about 14 [O. pacificus]

1. Pectoral rays about 17.

a. Longitudinal diameter of eyes equal to or letss than width of iuterovbital space.

• Height of body 7^ in tot.al length, v. (!. O. MEDlTElutANEis
• 'Height of body 6J iu total length, v. 7 O. guttatcs

b. Longitudinal diameter of eyes greater than width of iuterorbital sjiaee.

• Head large, its k'ugtb aluiut 4j iu total [••• MACROPTiiALMti.'^]

•"Heacl small, its length about .5i in total O. uiscayexsis

2. Pectoral rays 22 or more.

a. Longitudinal diameter of eye ei|ual to or less than iuterorbital spac'e.

First ray of first dorsal eiiual to diameter of eye O. vclgaki.s

First ray of first dorsal greater than diameter of eye (). keiniiardtii

/>. Longitudinal diameter of e.ye great, larger than iuterorbital .space O. carpenterii

II. First ray of first dorsal long (equal to head), color uniform salmon or brick red O. EN.sis.

ONOS ENSIS, (Reiniiari)t), Gill. (Figure 327.)

Moiellaensis, Reinhardt, Kon. Ved. Selsk. Math. Natura, Copenhagen, vi, 1837; ex. vii, 1838; 116, 128.—CoL-

LETT, Forh. Vid. Selsk. Christiania, 1878, No. 17; Xorske Nordhavs Exp., 1890, Fish, 134.—LI'TKE.v, Vid.

Medd. Naturh. Foren. Copenhagen, 1881, 236.

Onos ctisis, Gill, Proc. Acad. Nat. Sci., Phila. 1863, 241.—Jorhan and Gilbert, 15u1I. xvi, U. S. Nat. Mus-

797._GuNTnER, Challenger Report, xxil, 98.—Collett, Forh. Vid. Selsk, 1891, No. U.

Onos rtifns, Gill, Proc. U. S. Nat. Jlus., vi, 1883, 259.—Jordan, Cat. Fish. N. A., 128.

Head small, its length n^ii in total. E.ve small, its diameter one-half the length of

the snout. Vent nearly meditiu. First dorsal rays prolonged, as long as head. Teeth iu

villiforni bands, small and uniform.

Eadial formula: D. 59; A. 44-40; P. 22-27; Y. 8.

This form is known from (heenlaud, whence the museum at Copenhagen obtained 2

specimens, taken iu 183G from the stomach of a seal (Ci/stoplturn) at Omenak (hit. 70^ N).

Another was found in 1882 by the U. S. Fi.sh Commission steamer Fi)ih Hawk in hit. 40^, oil'

the coast of i^"ew Jersey, in 1,100 fathoms.

The body is uuustxaily high, the greatest height at anus contained 4.} times in length ex-

clusive of caudal. The head enters 5.J
times in the lenglh to end of caudal peduncle and

G times iu total length; its width at cheeks equals two-thirds of the head's length.

The eyes are rather large, neaily as long as snout and the iuterorbital area, and are

entirely in the anterior half of head, the i)osterior margin of the orbit nearly eiiuidistant

between the tip of the snout and the postei ior margin of the operculum. The mouth is
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normal; tlic supraiiiaxilhuy eud.s imder (he posterior margin of Uiv iiui)il. Tlie teeth are

ill a narrow band in hoth jaws and some of those at least in the outer row of njiper jaw are

slifiiitl.v enhirgeil and brownish colored. The teeth of the vomer form a short eurved band in

two rows. The nasal barliel about ccjuals the diameter of the eye. The chin barbel is

small and docs not much exceed one-half the diameter of the eye.

Tllt^ foremost ray of tlie first dorsal springs from the back above opercular mai.nin.

Tlie second dorsal tin is low in front but rises rapidly to the seventh or eightli rays. beliiud

which it is nearly uniform for a long distance and the higliest at posterior portion.

Tiie anal fin is much lower than the second dorsal. The caudal is slightly eniarginate,

almost truncate l)ehind, and its median rays are about two-thirds as long as the head.

The pectorals are nearly three-fourths as long as head and are produced toward the

upMer angles, tlie third ray being longest.

The ventral tins have their basis mostly in a-dvance of the pectorals, and the longest

ray is filamentous and nearly equals the pectoral.

The lateral line is obsolescent.

Thi', Albatross ohtMnad specimens of this species from the following localities: ("at.

No. 334;}0, LT. S. N. M., from station 2072, in 41o 53' N. Lit., 65° 35' W. lou., at a depth of

85S fathoms; Cat. No. 35G00, U. S. N. M., from station 2206, in 39o 35' N. lat., 71° 24' 30"

W. Ion., at a dei>th of l,(»4o fathRms; Oat. No. 332t»7, U. S. N. M., from station 2051, in 39°

41' N. lat., Gt)o 20' W. Ion., at a depth of 1,100 fathoms, and from station 2550, in 39° 44' 30"

N. lat., 70° 30' 45" W. Ion., at a depth of 1,081 fathoms.

ONOS MACROPHTHALMUS, Gunther.

Moliila mneroplhalma, Guntueu, Aim. ami Mag. Nat. Hist., 1867, XX, 280, pi. v., fig. B.

OiiKs macroplillmlmits, GrNTiiKR. Cliallenger Report, xxii, %.

—

C'ollett, Bull. Soc. Zixjl. France, xv, 1800,

108; Vid. Selslv. Forhandl., 1891, No. 11.

"Barbels, three. The length of the head is one-fourth of the total (without caudal).

The diameter of the eye is one-fourth of the length of the head, as long as the snout, and

much longer than the iuterorbital space is wide. The maxillary reaches the hind mar-

gin of the orbit. Both jaws with teeth unequal in size, some being enlarged and canine-

like. Vent nearer to the snout than to the end of the anal. The anterior ray of the first

dorsal about as long as the eye."

Radial formula: D. 55; A. 55; P. 17; V. 5. Back with narrow brownish crossbars.

This species is known only from a single example, 3 inches long, obtained in 80 or 90

fathoms, near the Hebrides. Dr. Llitkeii gives it as his opinion that this represents the

young of ilotella mediterninea, but this view is disproved essentially by Collett.

ONOS BISCAYENSIS, Collett.

Onus hiscayensis, Collett, Bull. Sw. Zoiil. France, xv, 1890, 107.—Vid. Selsk. Forhandl., Christiania, 1891,

No. 11.

Body elongate, its height 9 times or a little more in its length; head small, 5| in total,

4^ in total without caudal. Height of caudal iieduiicle 4 times in length of head. Eye
large, its diameter 3i| in length of head, exceeding in length the width of the iuterorbital

space, the length of the snout, and that of the first dorsal. Barbels, 3 (two nasal, one man-

dibular).

Vent neari^r to the tip of the snout than to the extremity of the anal by a space ecpial

to the length of the snout.

Base of first dorsal twice in length of head and a little longer than distance of its origin

from snout. Pectoral reaches nearly to origin of second dorsal.

Intermaxillary teeth in bands, a single iirominent canine on each side.

Color, brownish; second dorsal and caudal with brown bands.

liadial formula: D. 54; A. 44; P. 17; 1>. (i.
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Two yoiiii,!;- .specimens (133 iiiillimetcr.s) were taken by the JlirotulclU; dui: iu tlu; j,nilf

of Gascouy at a depth of 77 fathoms, the other off Cape Fiiiisterre in 200 fatlioms. This
species resembles most closely 0. macrophthalmm, but has a smaller head, and dillers in

color and dentition.

ONOS llEINIIAIiDTII, (KitoVF.u), Coi.r.RTT.

Motellaargciilatn, llKisuxmtt, Kgl. D. Vid. Solsk. MaHi. Nat. Copciilia^jcii, !s:i7, ex.

Motella licinhardli, KK('>yer, MS. of about 1X52.

—

Cdi.lktt, Forhaiidl. \'iil(-,iisk. Si-l.sk. Clirist., 1X7S, K^.—LCtkkn, Vid. MlmUUI. nat. Eoren. Kj0l)i-iihavn, 18.S2, 2:)t>.

Onus Eeinhardti, Coi.i.ett, Norsk. Nordh. Exped., Fisk., j). 1.31, pi. iv. fig. 31; Vid. Sclsk. Forli., 1S!U N<i. 11

Christiania.—GrNTHEU, Challonger Report, x.\ii, v. 97, pi. xix, fig. H.

Barbels, 3. The length of the head is contained 4.^ times in the total {without caudal)
the diameter of the eye 4| or 5 times in the length of the head ; it is shorter than the snout,

equal to, or less in length than the interorbital space. The maxillary scarcely extends to

the hind nuirgin of the eye. Both Jaws and the vomer with an outer series of largei- tcetii.

Vent nearer to the root of the caudal than to the snout. The anterior ray of the tirst dorsal

fin rather longer than the eye.

Radial formula: I). 53-59; A. 43-48; P. 22-24; V. S. 0(d()ralioTi uniform. {(Hiiithcr.)

Several specimens were obtained in the Faroe Channel by the Knight Errant in ,">40

608, and 040 fatlioms, and by the North Atlantic expedition in the open sea west of Hear
Island at a depth of 058 fathoms. Other specimens are known i'roiu (Ireenlanil.

ONOS CARPENTERI, Guxther.

MoteUa macrophthalma, GCntiieu, Ann. and Mag. Nat. Hist., 1X71. xiii, 139 (not 1.S67).

Onus Carpcnicri, Gi'NTnEH, Clialleuger Rejiort, xxil, 87, pi. xlii, D.—Coi.lett, Vid. Selsk. Foiliaudl.,

Christiania, 1891, No. 11.

Barbels, 3. The length of the head is two-ninths of the total (without caudal); the

diameter of the eye two-ninths of the length of the head, as long as the snout, and longer than

interorbital space is wide. The maxillary reaches to a little behind the hind margin of the

orbit. Both jaws with teeth unequal in size, some being enlarged and canine-like. Vent
much nearer to the snout than to the end of the anal. The anterior ray of the first dorsal

fin about as long as the eye.

Kadial formula: 13.49; A. 45; P. 23; V. 0. Coloration uniform. (Giinther.)

One specimen only is known, 4^ inches long, obtained during the cruise of H. M. S.

Forcupinc, in 180 fathoms, between Shetland and Faroe. CoUett writes that he formerly

regarded this specimen as representing a more advanced stage of growth of Onos macro-

plithalmus.

ONOS TRICIKRATUS, (Bloch), Goode and Bean.

Gadus iricirratHS, BLOcn, Ichthyologii', pl. CLXV.

MoteUa tricirrata, Nilsson, Prod. 48; Skand. Fauna, iv, 58().

—

N'aii.i.ant, Travailleiir ct Talisman, 1.888, 285.

Snout obtuse, broad, rather depressed, with 3 barbels, one at each of the anterior nos-

trils, the third at the chin. Teeth viUiform and of e<pial size in the upi)er Jaw. A series

of white dots along the lateral line (generally). ( GUnther.)

The "Three-bearded rockling, " which occurs along the coast of Europe from Scandi-

navia to the Mediterranean, was found by the TaJiaman off Soudan at the depth of 640

meters (station lxxi), as well as by the TravaUkur along the coast of Morocco at 112

meters (station xxxiv).

RHINONEMUS, Gill.

Rhinoiuinus, GiLL, Proc. U. S. Nat. Mns., 1863, 230.—JOROAX and Gii.hert, Bull., xv, U. S. Nat. Mus., 7.-)7.

Onine gadoids having a barbel at the snout as well as one at each nostril and one at

the chin. Head high anteriorly and compressed. No largo canines.



384 DEEP-SEA FISHES OF THE ATLANTIC BASIN.

KHINONEMUS CIMBKIUS, (Linn.eus), Goode and Bean. (Figure 328.)

Gadits cimbrius, Linnjeus, Syst. Nat., n\. xii, 1766, 410.—Lac^ipkde, Hist. Nat. Poiss., n, 1801, 442.

Moldla cimliria, Bell, Uanadiau Naturalist and Geologist, iv, 1859, 209.

—

Gunther, Cat. Fish. Brit. Mus., iv,

1862, 367.—Gill, I'loc. Acad. Nat. Sci. Pliila., 1863, 241.

Onos (lihiiioiicnius) cimhrius. GoODE and Bean, Proc. U. S. Nat. Mus., I, 1878, 349 (with full syuouyiuy); Cat.

Fish. Essex Co. and Mass. Bay, 1879, 8.

Enclicli/opiis clmhi-ius, Jokdan, MS., in Goode, Proc. U. S. Nat. Mus., iii, 476.

Jiiicliclj/opiis cimhrwus, Schneidek, Bloch's Systciua li-hthyologiio, 1801, 50, pi. IX.

Mulcllacimhricti, NiLSSON, I'rodr. Ifhtb. Scaud., 48; Skaud. Fauna, iv, 1855, 587.

—

Yariiell, Hist. Brit. Fishes,

2d ed., 1841, 11, 274.

Motella caudaciita, Storer, Proc. Bost. Soc. Nat. Hist., iii, 1848, 5; Mem. Aiucr. Acad. Sci., 1S67, 411; Hist.

Fishes Mass., 1867, 183.

lihinonemus caudaciita, Gill, Proc. Acad. Nat. Sci. Phila., 1863, 241; Cat. Fishes E. Coast N. Am., 1873, 18.

—

Goode and Bean, Am. Journ. Sci. and Arts, xiv, Dec., 1877, 476.

Head oblouji, compressed; the suout high, its anterior profile bhmt; mouth large,

inferior; a barbel :it eliiu, one at end of snont, and one on each anterior no.stril; maxillary

reaching ninch beyond eye. Teeth in narrow bands, some of them considerably enlarged.

Lateral line stitch-like, developed at intervals. First (free) ray of dorsal as long as head;

veutrals about half length of head; caudal somewhat acute.

IJadial formula: D. 50; A. 43; V. 5.

Color brownish; posterior part of dorsal and anal and lower margin of caudal abruptly

black ; inside of mouth black.

This species is a resident of the deep waters of Massachusetts Bay, and has frequently

been found out.side the lOOfathoni curve at the bottom. Its young swim at the surface in

the latter part of summer and fall, and have hitherto been identified with the little

Mackerel Midge, Viliata argoitata. We have examined numerous specimens which pur-

X)orted to be Ciliat<(, and have found them in every case to be the young of this species.

English ichthyologists, indeed, record Clliata as the larval form of ]\[otelht, and if this be

not the case we doubt if the genus Ciliata has ever been observed in the Western Atlantic.

A single si)eciinen of Ehinonevius, apparently R. cimbrius, was taken by the JBlale at

station cccxxvii, in 34° 00' 30" N. lat., 16° 10' 30" W. Ion., at a depth of 178 fathoms. The
specimen was in poor condition.

The Albatross obtained examples from the following localities: Cat. No. 35080, U. S. N.

M., from station 2240, in 40° 27' 30" N. lat., 70^ 29' W. Ion., at a depth of 44 fathoms; Cat.

No. 35C81, U. S. N. M., from station 2241, in 40° 21' N. lat., 70° 29' 15" W, Ion., at a depth of

50 fathoms; Cat. No. 35682, U. S. N. M., from station 2239, in 40° 38' N. lat., 70-= 29' 45" W.
Ion., at a depth of 32 fathoms; from station 2420, in 30° 01' 30" N. lat., 74° 47' 30" W. Ion.,

at a depth of 93 iathoms; from station 2513, in 43° 34' N. lat., 63° 50' 30" W. Ion., at a depth

of 134 fathoms; from station 2505, in 44° 23' 30" N. lat., 00° 44' 15" W. Ion., at a depth of

93 fathoms; from station 2545, in 40° 01' N. lat., 70^ 23' 45" W. Ion., at a depth of 142

fathoms ; from station 2559, in 39° 48' N. lat., 71° 48' 30" W. ion., at a depth of 120 fathoms

;

from station 2506, in 44o 26' N. lat., 62° 10' W. Ion., at a depth of 127 fathoms; and from

station 2299, in 35° 40' N. lat., 74° 51' 30" W. Ion., at a depth of 290 fathoms.

The Fish Eawlc obtained specimens, Cat. No. 28862, U. S. N. M., from station 953, in 39°

52' 30" N. lat., 70o 17' 30" W. loii., at a depth of 724 fathoms; Cat. No. 28917, U. S. N. M.,

from station 998, in 39° 43' N. lat., 71° 32' W. Ion., at a depth of 302 fathoms; Cat. No. 28843,

U. S. N. M., from station 951, in 39° 57' N. lat., 70° 31' 30" W. Ion., at a depth of 225 fathoms;

Cat. No. 28890, U. S. N. M., from statitm 993, in 40° 28' N. lat., 70° 44' W. Ion., at a depth of 39

fathoms; Cat. No. 20107, U. S. N. M., from station 877, in 39° 56' N. lat., 70^ 54' 18" W. Ion.,

at a depth of 120 fathoms; Cat. No. 31878, U. S. N. M., from station 1153, in 39° 34' N. lat.,

70O 37' W. Ion., at a depth of 225 fathoms; Cat. No. 28815, U. S. N. M., from station 94G, in

390 55/ 30" N. lat., 71° 14' W. Ion., at a depth of 247 fathoms; Cat. No. 33351, U. S. N. M.,
from station llGl, in 40o 28' N. lat., 70° 37' W. Ion., at a depth of 45 fathoms; Cat. No.
33353, U. S. N. M., from station 1102, in 40° 32' N. lat., 70° 39' W. Ion., at a depth of 45

iathoms; Cat, No. 33362, U. S. N. M., from station 1160, in 40° 24' N. lat., 70° 35' W. Ion.,
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at a depth of 41 fatlioms; Cat. 3;>353, IT. S. N. M., from station 1159, in 40° 20' N. lat., 70-^

35' W. Ion., at a depth of 55 fathoms; Cat. No. 28994, U. S. N. M., from station 1043, in 38^
39' N. lat., 73-3 11' W. Ion., at a depth of 130 fathoms; Cat. No. 28700, U. S. N. M., from
station 937, in 39^ 49' 25" N. lat., (Vjo 49' W. Ion., at a depth of 610 fathoms; Cat. No. 2SS23,

U. S. N. M., from station 948, in lUizzards Bay, Penikese Island, at a depth of 7 fathoms;
and Cat. No. 25857, U. S. N. M., from station 802, in Narragansett Bay, at a deptli of 12.i

fathoms. Thu BluelujU captured three young individuals at stations 103 and 156, in Blue
Light Cove, at a depth of 2 fathoms, and station 182, in 15 to 23 fathoms.

BROSMIUS, Cuvier.

Brosmim, Cuvier, R^gne Animal, cd. 2, 1827, iii, 334 (typo, Gadus brosmc, Miiller).—Guntiier, Oat. Fish.
Brit. Mus., IV, 369.—(Jill, Proc. Acad. Nat. .Sci. Phila., 18(i:i, 241.—Jordan aud GiLBEiiT, Bull, xvi, U. S.

Nat. Mus., 802.

Gadoids having the body moderately elongate and a single dorsal fln, and a separate
caudal. Mouth moderately large. Teeth on jaws, vomer, and palatines; some oftho.se on
the vomer aud palatines enlarged; ehin with a barbel; scales very small; branchiostegals
7. Ventral tins several rayed.

BROSMIUS BROSME, (MiiLLEn), Guntfier. (FiKuru ,329.)

Gadus hrosmc, MtiLLER, Prodroinu.s Zoolofiia? Daiiica', 41.

Brosmius brosme, GfJNTHER, Cat Fish. Brit. Miis., IV, 1802, 3(i0; Proc. Uoyal Soc. Edinburgh, 1882,

680.—GooDE and Bean, Bull. Es.sox Inst.—Lit.LJEnoiiG, Svcrlf,'e och Norg. Fiske, ii, 202.

Brosiniiis flavescens, HiBt.STORKR, Fish Mass., 1807, 190. (A deformed specimen?)

Head flattened above; its length 4J times in that of body; upper jaw slightly longer

than lower; mouth large, ol)li(pu',; maxillary reaching beyond orbit. Height of body 6J
times in its length.

Radial formula: D. 98; A. 71.

Color, brownish, mottled; young uniform dark slate-color or with transverse yellow

bands; vertical fins bordered with blackish, and with a white edge.

The Cusk or Torsk lives on the offshore banks of northern New England. In Europe,

according to Giinther, its range is from 30 to 120 fathoms, and an adult was obtained by

the Knight Errant, in 1880, in the Fariie channel, at the depth of 530 fathoms. On the

New England coast it is a common resident of the inshore fishing grounds, where it occurs

in great abundance, lurking among the stones, but is soon caught up by the fishermen after

the discovery of a new bank. It occurs as far out as the 250 or 300 fathoms line.

BROSMICULUS, Vaillant.

Brosmiculus, Vaillant, Exp. Sci. Tavaillour et Talisman, Poissous, 1888, 292 (type, llrosmicuhis imberhis,

Vaillant).

A gadoid, with elongated body, a single dorsal and anal; caudal distinct; vcntrals

slender, 5-rayed. Teeth moderate, biserial in the jaws, none on the vomerines or palatines.

No barbel. No pseudol)ranchia'.

This form is said by Vaillant to be near to Brosmiu.s.

BROSMICULITS IMBERHIS, Vaillant.

Brosmiciihts imberbis, Vaillant, Exp. Sci. Travailleur et Talisman, Poiss., 1888, 293.

A BrosmicHh(.i having its body elongate, slender, its height one-fourth of i(s length.

Its head is twice as long as the height of the body, a little higher tlian broad, with an ob-

tuse, truncated muzzle, whose length is one-fourth that of the head. IMouth moderate,

the maxillary reaching to the vertical from the center of the eye; the lower jaw slightly

the longer. Teeth in both jaws small, conical, in 2 rows; vomer and palatine without

teeth. Diameter of the eye one-fourth the length of the head; interorbital space three-

tenths. No barbel. Scales simple, 81 in the lateral line, 7 above and 23 below it. Head

comx^letely scaly to the very extremity of the snout.

19S08—No. 2 25
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Insertion of tlic dorsal liu behind tlie vertical IVom the base of the pectoral, and termi-

nating a slight distance from the caudal. The anal begins almost in the same vertical, and

is almost e(|nal in length. Caudal rounded; caudal jieduncle slender, somewhat elongate.

Pectorals placetl rather high, their length less than that of the head. V^entrals jugular,

shorter than the pectorals, with slender base; second ray elongate and extending beyond

the origin of the anal.

BROSMICULUS IMISERBIS.

Eadial formula: D. 58; A. 58; V. 5.

Color dull gray; light behind the head, posterior part of the back, and caudal peduncle.

Cheeks silvery. Vertical fins deep brown; pectorals and ventrals blackish.

Two specimens were obtained by the French explorers at station ex, off the Cape Verde
Islands, at a depth of 400 meters.

Family MERLUCIID.^.

Merluciida', Adajis, Manu.il Nat. Hist., 1864, 104.—Gill, Ait. Fain. Fish., 1872, 3. (No. 25); Century Dictiou-

<ary, 3710; Proo. Ao.a<L Nat. Sci. Phila., 1884, 172.

A family of Gadoidea, having the caudal region moderate and coniform behind. Caudal

rays procurrent forward. Vent submediau. Frontal bones paired and excavated, with

divergent crests, continuous from the forked occipital ci'cst. No barbels. Suborbital bones

moderate. Mouth terminal. Dorsal flu double, divided into a short anterior and a long i)os-

terior portion ; anal fin corresponding in shape and position to the second dorsal. Ver-

tebrse peculiarly modified, with well-developed and closely packed neural spines. Ventrals

subjugular. Kibs wide, approximated and cliainieled below, or with inflated sides.

MERLUCIUS, Rafinesque.

Merluccius, Rafinesquk, Caratteri di aleuni uuovi geueri, etc., 1810, 2(5 (type Mirhtcciiin s»iind«s=Gnrf«s

viKrliiccivs, L.).

—

Guntiieu, Cat. Fish. Brit. Mus., iv, 344.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat.

Mu8., 808.

Stomodon, MiTCniLL, Rep. Fisb. N. Y., 7.

Body elongate, covered with small deciduous scales. Head conical. Snout long, de-

pressed. Mouth large, oblique; maxillaries extending to opposite the eyes; lower jaw
longest. Teeth slender, in about 2 series on jaws, those of the inner row longer and
movable; vomer with five teeth; palatines toothless. Eye rather large; edge of preopercle

free; preopercle with channel behind crest, crossed by short radiating ridges. Branchioste-

gals 7. Gill rakers long
;
giU membranes not united. Ventrals well developed.

MERLUCIUS BILINEARIS, (Mitciiill), Gill. (Figure 330.)

Stomodon biUnearis, Mitchill, Rep. Fishes New York, 1814, 7.

Mcrlitciiis hUinearis, (Sill, Proc. Acad. Nat. Sci., Phila., 1863,247.

Gadus albidun, Mitciiill, Journ. Acad. Nat. Sci. Phila., I, 409.

McrhiciuH ulbidus, ^ToRKii, Hist. Fish. Mass., 363.

A Merhimis, distinguished from the common hake of Europe, M. smiridus, L., chiefly

by the larger scales, of which there are TOO to 110 in the lateral line (about 150 in 3[. smi-

ridus), and by the smaller size of its teeth. The pectoi'als and ventrals are long, the
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latter reaching three-fourths of the distance to the veut, then- leuf;th about three-lilths

that of head (a little more than half head in M. umirUus).

Radial formula: D. 13 +41; A. 40.

Color daik yray, dull silvery below; upper edge of pectoral blackish.

The whitiug, or silver hake of the eastern United States ranges from New York to

the Gulf of St. Lawrence, where it is common, especially iu the Bay of Chaleur, although
it has been rarely observed as far north as the Strait of Belleisle. It has been Ibuud at
considerable depths as far south as hit. ;56o and 37°, as is shown in the followiug hst of

stations. It appears to spawn iu the fall, at a dei)th of 80-150 fathoms, off the mouth of

Narragansett Bay, and there is no evidence that it ever breeds except at considerable

depths.

Specimens were taken by the Albatross from station 2543, in 39^ 58' 15" X. hit., 70° 42'

30" W. lou., at a depth of 1G6 fathoms; from statiou 25C0, in 39° 48' 10" N. lat., 71° 4S' 40"

W. Ion., at a depth of 114 fathoms; from station 2540, in 39^ 58' 20" K lat., 70° 52' W. Ion.,

at a depth of 144 fathoms; from station 2544, in 40-2 01' 45" N. lat., 70" 24' W. Ion., at a

depth of 131 fathoms; from station 2452, iu 47° 04' N. lat., oOo 48' W. Ion., at a depth of 89

fathoms; from station 2422, in 370 os' 30" N. lat., 74- 33' 30" W. Ion., at a depth of 85

fathoms; from station 2425, in 36° 20' 24" ]S^. lat., 74= 40' 30" W. lou., at a depth of 119

fathoms; from staticm 2200, in 40-^' 13' 15" N. lat., 69° 29' 15" W. Ion., at a depth of 40

fathoms; from statiim 2249, in 40° 11' ]!f. lat., C9^ 52' W. Ion., at a depth of 53 fathoms;

fi'om station 2538, iu 39° 57' 30" N. hit., 70'^ 51' 15" W. Ion., at a depth of 150 fathoms; from

statiou 2248, iu 40° 07' N. lat., 69° 57' W. Ion., at a depth of 67 fatlioms; from statiou 2242,

in 40O 15' 30" N. lat., 70° 27' W. Ion., at a depth of 58 fathoms; from station 2537, iu 39°

.56' 45" N. lat., 70^ 50' 30" W. Ion., at a depth of 150 fathoms; from station 2.530, iu 39- 56'

15" N. lat., 70° 47' 30" W. Ion., at a depth of 157 fathoms; from statiou 2426, in 36° 01' 30"

N. lat., 740 47' 30" W. h)n., at a depth of 93 fathoms; from station 2544, in 40° 01' 45" X.

lat, 700 24' W. Ion., at a depth of 131 lathoms; from station 2420, in 37° 03' 20" K lat., 74^

31' 40" W. Ion., at a depth of 104 tathoms; from station 2423, iu 37° 10' 15" N. lat., 74° 32'

W. Ion., at a depth of 143 fathoms; from statiou 2424, in 36° 41' 37" K lat., 74© 42' 15" W.
Ion., at a depth of 85 fathoms; from station 2501, in 44° 27' N. lat., (iO^ 20' 15" W. lou., at

a depth of 26 fathoms; from station 2542, iu 40-= 00' 15" N. lat., 70'^ 42' 20" W. Ion., at a

depth of 129 fathoms; Cat. So. 33398, U. S. N. M., from statiou 2053, iu 42° 02' N. lat., 08°

27' W. Ion., at a depth of 105 fathoms; Cat. No. 33407, U. S. N. M., from statiou 2057, iu 42°

01' N. lat., 08° 00' 30" AA'. Ion., at a depth of SO fathoms; Cat. No. 33415, U. S. N. M., from

station 2058, in 41° 57' 30" N. lat., 67'^ 58' W. Ion., at a depth of 35 fathoms; from station

2299, iu 350 40' N. lat., 74^ 51' 30" AV. Ion., at a depth of 296 fothoms, and Cat. No. 32678,

U. S. N. M.. from statiou 2004, in 37'^ 19' 45" N. hit., 74° 26' 06" W. lou., at a depth of 102

fathoms.

The Blalce obtained it from station cccxiii, iu 32o 31' 50" N. lat., 78° 45' ^Y. Ion., at a

depth of 75 fothoms; from statiou cccxi, iu 39^ 59' 30" N. hit., 70^ 12' W. Ion., at a depth

of 143 fathoms; from station cccxxi, in 32^ 43' 25" N. lat., 77^ 20' 30" ^^'. Ion., at a depth

of 233 fathoms; and from statiou C'ccxLiv, in 40^ 01' N. lat., 70^ 58' W. Ion., at a depth of

129 fathoms.

Additional examples were secured by the Fish Hawk from statiou 945, Cat. No. 28809,

U. S. N. M., in 390 58' N. lat., 71° 13' W. lou., at a depth of 207 fathoms; Cat. No. 25790,

U. S. N. M., from station 792, off Newport, K. 1., iu 18 fathoms; Cat No. 29061, T. S. N. M.,

from station 1047, in 38° 31' N. lat., 73^ 21' AV. Ion., at a depth of 156 fathoms; Cat. No.

26182, IT. S. N. M., from station 895, in SO"^ 56' 30" N. lat., 70"^ 59' 45" AY. Ion., at a depth of

238 fathoms; Cat. No. 28820, U. S. N. M., from statiou 944, iu 40^ 01' N. lat., 71 '^ 14' 30" W.

Ion,, at a depth of 128 fathoms; Cat. No. 33344, U. S. N. M., from station 1157, iu 40= 14' N.

lat., 70° 29' 15" W. lou., at a depth of 62 fathoms; Cat. No. 28974, U. S. N. AI., from station

1038, in 390 58' N. lat., 70'= 06' AY. Ion., at a depth of 140 fatlu)ms; Cat. No. 28825, U. S. N.

M., from station 927, iu Yiueyard Sound, at a deptli of U fathoms; Cat. N. 20728, U. S. N.

M., from station 897, in 37° 25' N. lat., 74--' IS' ^\^ Ion., at a depth of 157i fathoms; and Cat.
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No. 2SS57, TT. S. N. M., from station 949, in 4(P 03' N. lat., 70o 31' ^V. Ion., at a depth of 100

fathoms; also by tin- Speedwell from station 238, in 42° 30' 30" N, lat., 70" 38' W. lou., at a

depth of 43 fathoms; and from station 214, off Cape Ann, Mass., in 57 fathoms.

MEELUCIUS SMIRIDL'S, (KAKiNusyUE), Gooi>k and Hean.

Gadus mcrhiccius, LlNN,«us, Syst. Nat., i, 439.

ilerluvciiis smbidus, Rafinesque, loc. cit. .

MerUicchis vulgaris, Fleming, et al.—Gunthek, Cat. Fisli. Brit. Mus., iv, 18G2, 311.—Vaillant, Exp. Sci.

Travaillcur et 'I'alisman, 300.

As mij;ht have been jiredicted from the discovery among the American species, that

of Europe has been found to occur at considerable depths southwaid. The Traruilleur took

it at 306 meters in the Gulf of Gascony in 1880 (station xvii), and the Talisman oft' the

coast of Soudan in 640 meters (station Lxiii), as well as in 99-118 meters, along the coast

of Spain, and by Vinciguerra, at 600 fathoms in the Gulf of Genoa.

Family BREGM ACEROTID^-E.

Bregmacerotidw, GllX, Arr. Fam. Fish., 1872, 3, (No. 22); Proc. Acad. Nat. Sci., Phila., 1884, 173; Century

Dictionary, I, 1889, 675.

Gadoids having a robust caudal portion, truncate or convex behind, almost without pro-

current caudal rays above or below; an antemedian anus; moderate suborbitals; terminal

mouth; jugular ventrals abnormally developed; an occipital ray; a continuous dorsal lin,

mostly confined to the caudal portion, and an anal nearly similar to the long dorsal. {Gill).

BREGMACEROS, Thompson.

Bregmacerus, Tho.mpson, in Charlesworth's Mag. Nat. Hist. 1840, iv, 184.—GCutlier, Cat. Fish. Brit. Mus., iv,

308.

CaJloptiliim, KiciiAunsoN, Voyage of the Sulphur, Fishes, 94.

Body fusiform, compressed posteriorly, covered with cycloid scales of moderate size.

Two dorsal tins; the anterior reduced to a single long ray on the occiput; the second and
the anal much depressed in the middle, nearly divided into two; ventrals veiy long, com-

posed of 5 rays, the outer of which are very elongate. Minute movable teeth round the

margin of the mouth and on the vomer; none on the palatines. No air bladder; no pyloric

appendages. Gill openings very wide, the gill membranes being united below the throat,

not attached to the isthmus, rseudobianchiic none; 7 branchiostegals. (Gihithcr.)

The type species, B. Macclellamii, Thompson, is known from the China seas, the Pacific

near the Philippines, and the Indian Ocean. This genus has recently been added to the

Atlantic fauna in the form of a well-marked species.

Alcock obtained luimerous young specimens of a ,sj)ecies of Brajmneeros in the Lacca-

dive Sea, in 95 fathoms (Alcock, Ann. and Mag. Nat. Hist., July, 1891, 29).

BREGMACEROS ATLANTICUS, Goode and Bean. (Figure 331).

Jireijmaceros allanlivus, Goode and Bean, Bull. Mus. Conip. Zoiil., xii, 165.

The species agree very closely with B. Mavclellandii, Thomijson, from which, however,

it differs in the lesser number of rays in the first anal, and in the greater height of the

vertical fins (judging from figures).

The type (cv) is 46 millimeters long to base of caudal. Form compressed, moderately
elongate. Body height (0 millimeters) 7g in its length. Interorbital area convex, its width

(2i millimeters) greater than diameter of eye (2 millimeters), which is 4 in length of head

(8 millimeters). Length of head 5^ in total. Jaws even in front.

Maxilla reaches to vertical through middle of eye; the mandible to vei'tical through

posterior margin of eye.

Teeth on intermaxillary miimte, apparently in a single series; mandibulary teeth

biserial, the inner teeth enlarged.

Scales large, about 10 in a transverse series, about 65 in a longitudinal series.
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Ceplialic appeudaj;e readies nearly to l)aso of first dorsal, its length (10 niilliineters)

U in total.

Distance of dorsal from snout (17 millimeters) 2J in total; that of anal the same.
The dorsal and anal fins reeeived in a^ groove formed by the scales along their bases.
Anterior portion of second dorsal and second anal less eh^vated than in B. Mdvcldhindii.

The differentiations between the developed and nndeveloped rays of the anal are so slight

that the limits of the so-called anterior and posterior sections of the fin can not be
determined.

Length of the longest anal ray (22 millimeters) about 2 in body lengtli.

Eadial formula: I). 1 + ir>-lf.; A. l.VKi + x (7 or 8) + 21-22.

Specimens were obtained by the lilnl-e at the following stations: xius, off Granada,
90 fathoms; cxni, oft' ISTeris, 30."» fathoms; OLXXXV, lat. 2.")^ 33' N., h)n. 81° i<l' W., 101

fathoms.

Family MACRURID,^.
Macnirida; Bonaparte, Niiovi Annali Sci. Nat. (857), 1838, 13i; Catologo Metodico, 1876, 41.—Gunther,

Cat. Fish. Brit. Mus., iv, 390.—Gill, Ait. Fain. Fish., 1872, 3 (No. 16); .Tohusou's Cyclopietlia, ii, 1614;

Proc. Acad. Nat. Sci. I'hila., 1864, 174.—Jordan' and Gilbert, Bull, xvi, U. S. Nat. Mus., 811.

LepUlolepridw, Swainson, Hist, Nat. Fish., 1839, ii, 179.

Lipidosomatidw, Adams, Man. Nat. Ilist., 1864, 101.

Gadoidea with body terminating in a tapering, long, and comjiressed tail, and covered

by keeled or ornamented scales. Teeth villiform or cardiform, in band.s in jaws. Premax-

illary protractile. First dorsal near the head, distinct and short; second of feeble rays,

similar to the anal, the two encompassing the tail. No differentiated caudal. Ventrals

thoracic or jugular and of several rays. I'seudobranchiai none. Air-bladder present.

SYSTEMATIC KEY T( » THE SKIiFAMILIES AND GENERA.

(After Glintlier, modified and extended.)

I. A fold of membrane of gill-cavity across torminal portion of first bra-nchi.il .arch. Biirbel present. 4

gills. No psendobr.anchia' MaerurimK

A. Teeth in villiform bands above .and below, thatoi the lower jaw always broadest near the symphysis,

and sometimes tapering into a series ou the side of the jaw.

1. Scales distinctly imbricate, without enlarged dorsal scales.

a. Scales spinigerous.

Mouth inferior ; infr.aorbital ridge more or less distinct. Dorsal spine serrated . . .Macruri'.s

Mouth entirely at the lower side of the head, a longitudinal ridge dividing the infraorbital

region into a vertical and subhorizontal portion. Dorsal spine smooth.

ClELORHYNClirS

Mouth wide and lateral.

Dorsal spine finely barbed Coi£VPHJ=noides

Dorsal spine smooth 1 lY.ME.NocEPiiALtJS (=Mystaconurus)

J. Scales smooth EioNUUlis

2. Scales indistinct, the whole skin covered with villosities Tkaciion'URU.s

3. A series of enlarged scales along the liaso of the dorsal and anal iiiis Cetonurus

B. Intermasillary heterodont, with an outer series of strong, widely-.set teeth, and an inner villiform

baud; mandibulary teeth uniserial.

1. Dorsal spine serrated Ciiai.inura

2. Dorsal spine smootli Ol-TONURls

C. Internuisillary teeth uni- or l)isi-rial; mandibulary teeth uuiserial.

1. Dorsal origin over origin of ])eetoral.

a. Ventrals short and weak, pectorals jilaced very high, opposite uiipcr angle of gill-cleft; lat-

eralline originating at uiiiier angliMif gill-cleft. Muciferous cavities wide. Dorsal

spine smooth. Scales small, bristly MAi.AOocKPn.vLrs

2. First dorsal behind origin of pectorals. Muciferous cavities small.

a. Dorsals separated by a considerable space. Dorsal and anal similar in height and appear-

ance NEMAToxunrs

h. Dorsals sulicontnuous. Anal miu-h higher tlian si^cond dorsal Mosei.kya

D. Intermaxillary teeth villiform; mandibulary teeth uniserial.

1. Dorsal, ventral and pectoral origins nearly in the s.imo vertical. Pectorals very long, spatu-

j.^^ij
Ahyssicola
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II. First branchial arcli fire Trarhiirhiincliitw

A. SiiDuti ('loiiKalc, ])iiintoil.

1. A isialcless lossa on each si(l^^ of the na]>e. Teeth in villifoiiii bands in jaws. A row of armed
scahis at base of verticil (ins anteriorly. Opercnluni very small. IJarbcl present.

TliACIIYHnVNClIUS

2. Noscaleless fossa. Tcetli biscrial in ujiper jaw, with outer series enlarged; uniserial in lower jaw.

No barbel.

a. No vomerine teeth. Bones of head firm, witli narrow cavities. Mouth wide, lateral. Tail

not very elongate Macruronus
6. Vomerine teeth. Bones of head soft an<l cavernous. Tail very long and flagelliform. Vent

very far forward. Anal fin with a distinct elevated portion Stkindaciineria

B. Snout short and blunt; jaws even in front. Teeth in jaws iu villiform bands. Bones of head soft

and cavernous. 3i gills Bathygadus

MACRURUS, Bloeh.

Macrourvs, Bloch, Syst. Ichth., v, 1787, 152 (type, M. rvpestria, Bloeh and Fabricius= 3/. herylax, Lac(?p(>de).

Macrnrus, GCnther, Cat. Fish. Brit. Mus., IV, 390.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 811.

Macruroplm, Bleeker, Versl. Med. K. Akad. Wetensch., Amsterdam, vili, 369 (type, 3f. sermtus, Lowe).

Snout more or less produced, and couical or triangular; mouth inferior, rather small,

iuiraorbital ridge more or less distinct; teeth in villiform bamly in jaws, palate tootldess.

Barbel present. Scales spinigerous, imbricated, lateral line slightly arched anteriorly. No
scaleless fossa on side of nape. Dorsal spiae serrated. Other characters iu common with

the other genera of ^laonrunc.

In addition to the Atlantic forms the following have been noted elsewhere:

Macrurus invcsfigatoris, Alcock (Ann. and Mag. Nat. Hist., 1889 (Nov.), 391, 111. Zool.

Inreiififjator, i, pi. iii, fig. 4) Irom Andaman Sea, 2G5-490 fathoms; Bay of Bengal, 193-405

fathoms; Laccadive Sea, 188-276 fathoms. This is the common species of tlie Indian Ocean,

occupying the same place which 31. Bairdii fills iu the Western Atlantic.

M. scmiquincimciatm, Alcock {loc. cit. 392), from the Bay of Bengal, near the Anda-

mans, in 130-250 fathoms, and from the Laccadive Sea, 240-276 fathoms (Alcock, Ann. and

Mag. Nat. Hist., Viii, 1891, 121).

Macrurus Hoslcipdi, Alcock (Ann. and Mag. Nat. Hist., 1890, ii, 214), from the Bay of

Bengal, off Madras, Investigator station 97, in 1,310 fathoms. This is the deepest locality

for Macrurus yet found in the Bay of Bengal.

Macrurus Hcxtii, Alcock (Ann. and Mag. Nat. Hist., 1890, ii, 299), from the Arabian Sea,

Investigator station 104, 1,000 fathoms.

Macrurus Wood-Masoni, Alcock (loc. cit, 301). From same locality as last and iu the

Laccadive Sea, 738 fathoms.

Macrurus Fctcrsonii, Alcock (Ann. and Mag. Nat. Hist., viii, 1891, 121, 111. Zocil.

Investigator, i, iii, fig. 5), from the Laccadive Sea, in 188 to 220 fathoms.

Macrurus brcpirostris, Alcock (Ann. and Mag. Nat. Hist., 1889, 393), from the Anda-

man Sea, 7i miles east of North Cinque Island, in 490 fathoms.

Macrnrus macrolophus, Alcock {loc. cit.), from the Andaman Sea, southeast by south

of Eoss Island, in 265 fathoms, and from the Laccadive Sea, 230 to 276 fathoms.

Macrurus lojihotcs, Alcock {he. cit.. 111. Zoiil. Investigator, i, pi. iii, fig. 2), from the

"Swatch" in the Bay of Bengal, 285 to 405 fathoms.

Macrurus poh/lepis, Alcock {loc. cit.), from the Bay of Bengal, 193 and 272 fathoms.

Macrurus rudis, Giinther (Challenger Eeport, xxii, 131, pi. xxvii), from the Pacific,

north of the Kerinadecs, in 520 to 030 iathoms.

Macrurus nasutus, Giinther {loc. cit., pi. xxx, Fig. B), from off Japan, 345 to 565 fathoms,

and from the Laccadive Sea, Investigator station 107, in 738 fothoms (Alcock, Ann. and Mag.

Nat. Hist., VIII, 1891, 121).

Macrurus scrrulatus, Giinther (Aim. :nid Mag. Nat. Hist., 1878, ii, 26), from northeast

of New Zealand, in 700 fathoms.

Macrurus asper, Giinther (Challenger Report, XXii, 137, pi. xxxvi. tig. A), from south

of Japan, 1,875 fathoms.
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Macrurus carinatus, Giiutlicr (loc. cit., \>]. xxxiir, Fig-. A), IVoiii in^ar rriiice Edward
Island, iu 310 fathoms.

Macrnrns xteldidolrph, Gilbert (Pioc. U. S. Xat. Mas., xiii, ISOO, IIG), was taken hy the
Albatross ofi'thc coast of ('alifoinia in 207 fathoms.

MACRURUS BERGLAX, LACKPf:i.E. (Figure :»1.)

MacriiruR herglax, LACifipfeDE, Hist. Nat. Poiss.

—

Jorpax, C:it. Fish. N. Amor., 1887, 131.

Macrurus Fahricii, Sundeval, Vet. Akad. Handl., 18t0, fi. —Coixett, Norges Fiske, 1875, 128—Lilljeborg,
Sverig. og. Norges Fiske, 242.—(iooDE aud Bean, Cat. Fisli. Essex Co. and Mass. Bay, 1879, 7.—GuN-
THER, Challenger Reiiort, xxii, 130.

Maa-urus riipestris, Guntheu, Cat. Fish. Brit. Mus., iv, 1862, .3110.

Short snout, subtrihedral, pointed in front, much shorter than the large eye, which is

one-third or two-fifths the length of the head in adultspecimens. Interma.x:i]lary very short,

oue-half length of maxillary, and not continued beyond its expanded vertical process. The
eye is oblong. The whole under-surface of the head below the suborbital and nasal ridge is

naked. Axil ofpectoral naked. Space between the ventrals scaled. Body scales each with a

single strong median keel, made up of a or 8 spines directed backwards. Some scales, par-

ticularly of the head, have ailso 2 lateral keels. There are 6 longitudinal series of .scales

between the first dorsal fin and the lateral line. The first dorsal siiine indistinctly denticu-

lated towards the point. The length of the pectoral is nearly or quite one-half tlie length

of the head. The longest spine of the dorsal is very finely serrated along its anterior

margin, the serrations becoming obsolete near its base. Vent situated behind the origin

of the second dorsal fin. Gill-rakers very small, tubercular; 9 to 11 on the fii'st arch. The
gill-membranes broadly joined, free from the isthmus behind.

Radial formula: D. 12-4-124; A. 118; P. 18-19; V. 8.

This form, originally discovered on the coast of I^orway, has been found abundantly as

far south as Georges Bank, where the halibut fishermen catch it, or som 3 closely allied

form, on their trawls. The first specimen seen by American naturalists was picked up

floating at the surface, off the moutli of New York Harbor. Tlie Albntro.s.s obtained it from

station 2.328, iu 41^ 47' N. lat., 65^ 37' 30" W. Ion., at a depth of 077 fatlioms. Giintlicr

knew it from Finmark and Greenland, as well as from New England. He calls attention to

remarkable individual variations in the specimens examined by him. His critical remarks

iu this connection are of great importance. (Challenger Report, xxit, 1.50.)

MACRURUS SCLERORIIYNCHUS, Vai.kxcienne.s.

Lepidoleprus sclernrhynchus, Valenciennes, iu Webb .and B.-rtliolot, Iditliyologii' d<-s lies Canaries, 183r)-ll,

80, pi. xiv, fig. 1.

Macrurus sclerorhi/nchus, Valenciennes, loc. ei/.—GiiNTiiER, Cat. Fish. Brit. Mus., iv, 394 ; (Miallenger Report,

XXII, 1887, 133, pi. XXXII, fig. A.—Vinciguep.ra, Ann. Mus. Genova, xiv, 1879, r>22, pi. ii.—Vaillant,

Exp. Sei. Tr.aveilleur et Talisman, 237, pi. xxii, lig. 3.

Snout conically pmjecting beyond the month, with sharpand smooth canthus rostralis;

a rough protuberance in front, and one on eacli side of the cantlius. Mouth rather small,

situated at the lower side of the snout; infraorbital ridge .sharp, ])romiiK'ut in its wiiole

length. The cleft of the mouth does not extend to below the center of the eye. Teeth in

villiform bands, in both jaws; those of the outer series of the upper jaw scarcely stronger

than the others. Barbel short and slender. Interorbital space fiat, its width being C(inal

to the vertical diameter of the eye. The horizontal diameter of the eye equals the lengtli

of the snout, and is two-sevenths of that of the head.

Tlie scales are covered with very small spinclets, which are arranged in about nine .series,

the middle series being sometimes more iirominent than the otliers; only llic terminal si)ine-

lets of the central series projects sometimes beyond tlie margin of the .sealc. Tliere arc

scales in a transverse series betwi'cn the first dorsal spine and the lateral line. Second

dorsal spine s.miewhat i)rodueed. arnieil in front with rather closely set barbs. The dis-

tance between the 2 dorsal fins eipials the length of the head, the .snout not included.

The outer ventral ray lU'oduced into a lilament. Golor, brown.

Radial formula: D. 11; A. 9.3; V. 17: V. 7. {(hlnlher.)
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The form identified liy Giinther with the Caiiaiiun species of Webb aud Beitbelot was

obtained 90 miles southeast of Cape St. Vincent, at a depth of 1,090 fathoms. lie

believes it to be the same as the Mediterranean species placed under the name by Vincigu-

erra. The French explorers obtained 141 specimens off Morocco, Soudan, and the Canaries,

at 500 to 2,G00 fathoms.

Macrunts urn iliophonis, Vaillant (242, PI. xxii. Fig. 1), is very close to ilf. sclerorliynch us,

as may be seen by conii)arison of his figure with that of Vinciguerra. The differences in

the squamation aud in the form of the sagitta do not appear to be sufficiently demonstrated

to warrant the acceptance of his species. All his specimens were obtained from the region

region inhabited by 31. sclerorhynvhus, N. Atlantic, 400-1310 meters.

MACRURUS ^QUALIS, (GiiNTHEU), Goode an<l Bkan.

CorypluKnoides wqualis, GOnther, Ann. and Mag. Nat. Hist,., 1878, ii, 2.'>; Challenger Report, xxii, 1887, 134,

PI. xxxii, fig. C.

Cnrii}>h(ci)(>ides Herratus, Wyville Thomson, The Atlantic, i, 118, fig. 3.

Corjiphatnoiden wqualia, Vaillant, Exp. Scl. Travailleur et Talisman, 1888, p. 228—"certains imllviilns."

[Desc. and fig. belong to C. sublicvis, Vaillant, op. cit., p. 386.]

Snout conical, in'ojecting beyond the mouth, with rather obtuse and rough upper

edge; the left of the mouth extends nearly to below the center of the eye. The teeth of

the outer series are visibly stronger than the remainder. Barbel slender, but not so long as

the eye. The upper profile rises rather suddenly towards the anterior dorsal spine. The
interorbital space is flat, its width being considerably less than the diameter of the eye,

which cojispicuously exceeds the length of the snout, and is one-third or rather more
than one-third the length of the head. The scales are equally rough over the whole

of their surface, the spiuelets being subequal in size, densely packed, but arranged in

from 8 to 12 series, the middle series not being more prominent than the others (as is

the case in Macrurus sclerorhynchus). The entire margin of the scale is spinous. There

are 8 scales in a transverse series between the first dorsal and the lateral line. Second

dorsal .spine somewhat produced, armed along its anterior edge with barbs pointing

ujiwards and rather closely set. The -second dorsal fin commences at a distance from the

first which is less than the length of the head. The outer ventral ray not, or but slightly,

pi'oduced. Lower part of the head and antero-superior portion of the first dorsal black.

1 D. 12; A. 90-118; T. 17; V. 9. {Giinther.)

The Challenger obtained 2 specimens, 8 to 9 inches long, Giinther's types, from 600

fathoms south of the coast of Portugal. The species is very close to M. rudis, Giinther,

from the Kermadec Islands in the Pacific.

MACRURUS SERRATUS, Lowe. (Doubtful species.)

Macrurut serraUia, Lowe, Proc. Zool. Soc, London, 1843,'91 ("a single specimen, which was not seen until

it had been partly dried.")

Macrurus pallide cinereo-fuscus, scaber, squamis rectinato striatis, Inermibus ecari-

natis: capite rostroque bi'evibus, simplicibus (nee ccelatis uec carinatis); oculis rotuudatis;

deutibus scobinatis; pinune dorsalis jirimai altaj radio i)rimo valido spinoso-serrato; veu-

tralium in filamentuin producto.

l-"» D. 1-9; 2-'» 1). 100 fere; A. 80-90; V. l-7v8; P. 19; M. B. 7. {Lowe. loc. cit.)

The description quotedabove is very indefinite : Giinther places the name ofLowe doubt-

fully in the synonymy of jl/. (vqualis. It is closer, however, to M. selerorhi/nrhiis, having a

filament at the tip of the ventral ray. Giinther states that the form of which Wyville

Thomson gave a figure under the name of Coryphwnoides serratus was M. mqualis.^

' Voyage of the Challenger. The Atlantic, i, 118, fig. 3. ^ Pelagoa, 1889, 228.
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MACRURUS BAIRDII, Ooodi-. and Heax. (Figure 335.)

Macnirus Bairdii, GooDE anil Bean, Amer. Jonrn. Sci. ami Arts, xiv, 1877, 471-473 (MassacliiiscHs Bay) " Cat.
Fish. EssexCo. and Mass. Bay, 1879,7; Bnll. Miis. Conip. Zoiil. xix, p. 195.—UoouE, I'loc. U.S.KJl'., m]
337, 475.—GiJNTHER, Challenger Report, xxii, 1887, 13,5, 1'l. xxxii, lisr. B.

Body tapering- fi-om first dorsal to tip of tail, iiincli coiiipressed ])()st('riorly, its greatest
height over orio-iii of pectorals (O.O.'JT meter) coiitaiued 8 times iu length; its greatest width
at the same point (0.022 meter, contained 13 times in length.

Scales irregnlarly polygonal, the free portions covered with transjiarent, vitreous .spines,

arranged in from 10 to 13 irregular longitudinal rows. On head and upi)er part of body,
in advance of first dorsal, the median row of spines is the mo.st prominent, and presents
the appearance of a low median keel.

Lateral line nearly straight, formed by a smooth groove, which replaces two or three
median rows of spines of each scale. Number of scales iu lateral line, 152; 6 transverse

rows above it and 19 or 20 rows below it, counting from vent obliquely backward.
Greatest length of head (0.045 meter) equals di.stance betweeu first and twenty third

anal rays, and is contained Gi times in extreme length. Greatest height at posterior mar-

gin of orbit (0.028 meter), greater than width at same point (0.023 meter), 1| times iu

length of head. Width of interorbital area (0.012 meter) equal to length of snout (0.013

meter) and length of maxillary (0.013 meter). Length of postorbital region (0.017 meter),

about equal to horizontal diameter of orbit (O.Olii meter). Length of operculum (0.007

meter) about half the length of maudible (0.015 meter).

Snout sharp, a front view presenting four ridges radiating from the tip at right angles

to each other, the lower one being merely a fold in the skin of the under surfa(;e of the

head. The horizontal ridges are continued into the ridges upon the suborbitals, llidge

extending backward from tip of snout ujion top of head is lost in the interorbital space.

Branches of the horizontal ridges are continued upon tlie upper nuirgius of orbits, and
there disappear. Nostrils immediately in front of orbit, the posteiior pair much the longer.

Mouth situated entirely on lower side of head; sj'mphysis of lower jaw iu vertical from

anterior margin of orbit, and articulations of mandibles in vertical from posterior margin

of orbit; width of cleft of mouth (0.012 meter) equal to distance between symphysis of

maxillaries and liueconnecting their articulations. Upperjaw protractile vertically. Barbel

0.005 meter iu length.

Teeth conical, somewhat recurved, of nearly uniform size, arranged in villiform bands.

Palate smooth.

Distance of first dorsal from snout (1.057 meters) about 1 times the lengtli of its base

(0.011 meter), and from anterior margin of orbit equal to lengtli of head. Fiist spine very

short (0.002 meter,) not much longer than the teeth of the second sjiine. Second si)iue in

length (0.032 meter) twice horizontal diameter of orbit, stout, its anterior margin armed

from base to tip with 15 teeth pointing upward, the uppermost slender; its length to

tip of filament (0.03 meter) is almost equal to distance from origin of second dorsal (0.038

meter), this tip when laid back reaching almost to second dorsal. Rays decreasing regu-

larly in length, so that, wheu the fin is upright, its shape approximates that of a right-

angled triangle, the hypothenuse of which is the second dorsal spine and its perpendicular

side a line touching the tips of the rays.

Length of base of second dorsal (0.204 meter) less thau that of the anal, its origin

over tlie thirtieth scale of lateral line. Length of longest ray (in posterior third) 0.004

meter, which is less than length of barbel. All rays very feeble. .Meudjrane scarcely

perceptible.

Distance of anal from snout (0.070 meter) 3* times iu its length of base, its origin under

18th scale of lateral liiie. Limgth of first ray (0.00(5 meter) one half the length of tenth

ray (0.012 meter), and 3 tiiuea the length of last ray (0.002 meter), the length of rays increas-

ing to a point beneath anterior part of first dorsal, and theuce gradual y decreasing to tip

of tail.

' Cat. No., U. S. National Museum, 21014,
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Distance of poctoral from snout (0.048 mett^r) 4 times width of interorbital area; its

Icngtli (0.02!t meter) twice tlie length of mandible. Insertion above the middle of the depth
of the body, on a level with center of orbit, its third ray longest, its tip reaching to vertical

from base of fourth anal ray.

Insertion of ventral behind ijectoral and almost under tliat of first dorsal; its distance

from snout (0.053 meter) slightly exceeding twice its length (0.025 meter). Tip of ventral

filament reaches to base of third anal ray.

Radial formula: D. ii, 11, 137; A. 120; P. W- V. 7.

Color: Ground color, light brownish gray; under parts, silvery; belly, darker, bluish.

Under surface of snout, piidf, as is also the first dorsal except spines. Spines of dorsal,

ventral and anterior anal rays, blackish. Throat, branchiostegal membrane and isthmus,

rich deep violet. Sclerotic coat, green. Eyes, very dark blue.

Spermaries well developed, but milt not mature. Individual apparently adult.

The species was dedicated to Prof. Spencer F. Baird, and was the first deep-sea fish

obtained by the Fish Commission or described by au American ichthyologist. It ranges

from 150 to 1,255 fathoms.

This species is distinguished by Giiuther from his Macrurus wqualis, which it closely

resembles, (1) by its longer snout, which is nearly equal to the diameter of the eye; and (2)

the smaller number of the ventral rays (7).

Numerous specimens were obtained by the BlaJie from station cccili, in 41° 34' 30" N.
lat., 65° 54' 30" V. Ion., at a depth of 30G fathoms; from station cccvi, in 41° 32' 50" N.
lat., 65° 55' W. Ion., at a depth of 524 fathoms; from station cocix, in 40° 11' 40" N. lat.,

68° 22' W. Ion., at a depth of 304 fathoms; from station cccxii, in 39° 50' 45" N. lat., 70° 11'

W. Ion., at a depth of 400 fathoms; from station cccxvi, in 32° 07' N. lat., 78° 37' 30" W. Ion.,

at a depth of 220 fathoms; from station cccxvii, in 31° 57' N. lat., 78° 18' 35" W. Ion., at a

depth of 333 fathoms; from station cccxxv, in 33° 35' 20" K lat., 70° W. Ion., at a depth
of 047 fathoms; from station cccxxvi, in 33° 42' 15" N. lat., 70° 00' 50" W. Ion., at a depth

of 404 fathoms; from station cccxxix, in 34° 39' 40" N. lat., 75° 14' 40" W. Ion., at a depth

of 003 fathoms; from station cccxsxii, in 35° 45' 30" N. lat., 74° 48' W. Ion., at a depth of

203 fathoms; from station cccxxxiv, in 38° 20' 30" N. lat., 73° 26' 40" W. Ion., at a depth
of 395 fathoms; from station cccxxxvi, in 38° 21' 50" N. lat., 73° 32' W. Ion., at a depth of

197 fathoms; from station cccxxxvii, in 38° 20' 08" N. lat., 73° 23' 20" W. Ion., at a depth
of 740 fathoms; from station cccxLiii, in 39° 45' 40" K lat., 70° 55' W. Ion., at a depth of

732 fathoms; from station Lxxvii, off Keris; from station cclxxii, and from station

cccxxxii in 35° 45' 30" N. lat., 74° 48' W. Ion., at a depth of 203 fathoms.

The Albatross secured examples from station 2390, in 28° 34' N. lat., 80° 48' W. Ion., at a

depth of 335 fathoms; Cat. No. 35500, U. S. N. M., from station 2178, in 39° 29' N. lat., 72° 05'

15" W. Ion., at a depth of 229 fathoms; Cat. No. 35685, U. S. N. M., from station 2202, in 39°

54' 45" N. lat., 02^ 29' 45" W. Ion., at a depth of 250 fathoms; Cat. No. 32050, U. S. N. M.,

from 37° 10' 30" N. lat., 74° 20' 30" W. Ion. ; Cat. No. 32808, U. S. N. M., from station 2014,

in 30° 41' 05" N. lat., 74° 38' 55" W. Ion., at a depth of 373 fathoms; Cat. No. 33326, U. S.

N. M., from station 2048, in 40-3 02' OS" N. lat., 50° 30' W. Ion., at a depth of 547 fathoms;

Cat. No. 333S7, U. S. N. M., from station 2001, in 42° 10' N. lat., 60° 47' 45" W. Ion., at a

depth of 115 fathoms; Cat. No. 33397, U. S. N. M., from station 2053, in 42° 02' N. lat.,

OSo 27' W. Ion., at a depth of 105 fathoms; Cat. No. .33400, U. S. N. X., from station 2004,

in 420 25' 40" N. lat., G(V^ OS' 35" W. Ion., at a depth of 122 fathoms; Cat. No. 33410, U. S.

N. M., from station 2003, in 42° 23' N. lat., 00° 23' W. Ion., at a depth of 141 liithoms;

Cat. No. 33418, IT. S. N. M., from station 2002, in 42° 17' N. lat., 00° 37' 15" W. Ion., at a

depth of 150 fathoms; Cat. No. .334.50, U. S. N. M., from station 2072, in 41° 53' N. lat.,

(•>r>o 35' w. Ion., at a depth of 85S fathoms; Cat. No. 33450, U. S. N. M., from station 2077,

in 410 09' 40" N. lat., 00^ 02' 20" W. Ion., at a depth of 1,255 fathoms; Cat. No. 33513,

U. S. N. M., from station 2092, in 39^ 58' .35" N. lat., 71° 00' 30" W. Ion., at a depth of 197

fathoms; Cat. No. .35427, V. S. N. M., fi-om station 2180, in 39° 29' 50" N. lat., 71"^ 49' 30"

W. Ion., at a depth of 523 fathoms; Cat.^o. 35428, U. S. N. M., from .station 2179, in 39°
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30' 10" N. lat., 710 50' W. Ion., at a depth of 510 fathoms; Oat. :N^o. 35430, IT. S. N. M., from
station 2171, in 37° 59' 30" IST. lat., 73"^ 48' 40" W. Ion., at a depth of 144 fathoms; Cat. Xo.
35432, U. S. N, M., from station 2172, in 38^ 01' 15" N. lat., 73o 44' W. Ion., at a depth of

568 fathoms; Cat. IS"o. 35434, U. S. N. M., from station 21S1, in 39° 29' :N'. lat., 71° HV W. Ion.,

at a dei)th of G93 fathoms; Cat. No. 35487, TT. S. IST. M., from station 21 S9, in .39o 49' 30"

N. lat., 70° 20' W. Ion., at a depth of 000 fathoms; Cat. No. 35503, IT. S. N. M., from station

2170, in 39° 32' 30" N. lat., 72^ 21' .30" W. Ion., at a depth of 302 fathoms; from station

2125, in no 43' N. lat., 09o 09' 30" W. Ion., at a depth of 208 fathoms; from station 2397,

in 280 42' N. lat., SGo 36' W. Ion., at a depth of 280 fathoms; from station 2546, in 39^ 53'

30" N. lat., 70O 17' 30" W. Ion., at a deptli of 538 fathoms; from station 2415, in 30^ 44'

N. lat., 79° 26' W. Ion., at a depth of 440 tathoms; from station 2522, in 120 20' N. lat.,

650 07' 30" W. Ion., at a depth of 104 fathoms; from station 2537, in 39o 50' 45" N. lat.,

70O 50' 30" W. Ion., at a depth of 150 fatlioms; from station 2470, in 44o 47' N. lat., 50o 33'

45" W. Ion., at a depth of 224 fathoms; from station 2471, in 44o 34' N. lat., 50° 41' 45"

W. Ion., at a depth of 218 fathoms; from station 2546, in 39o 53' 30" N. lat., 70° 17' 30"

W. Ion., at a depth of 538 fathoms; from station 2552, in 39o 47' 07" X. lat., 70° 35' W. Ion.,

at a depth of 721 fathoms; from station 2479, in 44° 05' 45" K lat., 57o 10' 45" W. Ion., at

a depth of 129 fathoms; from station 2513, in 43o 34' N. lat., 05o 50' 30" W. Ion., at a depth

of 134 fathoms; from station 2397, in 2So 42' N. lat., 8Go 3(i' W. Ion., at a depth of 280

fathoms; from station 2547, in 390 54' 30" N. lat., 70o 20' W. Ion., at a depth of 390 fathoms;

from station 2532, in 40o 34' 30" N. lat., 00° 48' W. Ion., at a d<'i)th of 705 fathoms; from

station 2395, in 28o 36' 15" N. lat., 86o 50' W. Ion., at a depth of 347 fathoms; from station

2025, in 40o 02' N. lat., 70° 27' W. Ion., at a depth of 239 fathoms; from station 2394, in

280 38' 30" N. lat., S7o 02' W. Ion., at a depth of 420 fathoms; from station 2430, in 42o 58'

30" N. lat., 50O 50' W. Ion., at a depth of 179 fatlioms; from station 2533, in 40o 10' 30"

N. lat., 670 26' 15" W. Ion., at a depth of 828 fathoms; from station 2530, in 40° 53' 30"

N. lat., 60O 24' W. Ion., at a depth of 950 ftithoms; from station 2392, in 28o 47' 30" N. lat.,

870 07/ y^ j,,n., at a depth of 724 fatlioms; from station 2.553, in 39o 48' N. lat, 70o 36'

W. Ion., at a depth of 551 fathoms; from station 2027, in 39° 58' 25" N. lat., 70o 37' W. Ion.,

at a depth of 198 fathoms; Cat. No. 33007, TT. S. N. M., from station 2030, in 39^ 29' 45"

N. lat., 710 43' W. Ion., at a depth of 588 fathoms; Cat. Nos. 33000 and 33537, IT. S. N. M.,

from station 2028, in 39° 57' 50" N. lat., 70o 32' W. Ion., at a depth of 209 fathoms; Cat.

No. 33008, U. S. N. M., from station 2025, in 40° 02' N. lat., 70o 37' \V. Ion., at a depth of

239 fiithoms; from station 2528, in 41° 47' N. lat., 05© 37' 30" W. Ion., at a depth of

077 fathoms; from station 2180, in 39o 52' 15" N. lat, 70o 55' 30" W. Ion., at a depth of

353 fiithoms; from stition 2.532, in 40o 34' 30" N. lat., 6O0 48' W. Ion., at a depth of 705

fathoms; from station 2395, in 28o 30' 15" N. lat, 8O0 50' W. Ion., at a depth of 347 fathoms;

from station 2552, in 39o 47' 07" N. lat., 70° 35' W. Ion., at a depth of 721 fathoms; from

station 2072, in 41° 53' N. lat, O50 .35' W. Ion., at a depth of 858 fathoms; from station 2299,

in 350 40' N. lat, 74o 51' 30" W. Ion., at a depth of 296 fathoms; from station 2470, in 44°

28' 50" N. lat., 570 10' 30" W. Ion., at a depth of 200 lathoms; from station 2175, iu 39° 33'

N. lat, 720 18' 30" W. Ion., at a depth of 452 fathoms; from station 2549, in 39° 51' 30"

N. lat., 700 17' W. Ion., at a depth of 571 fathoms; from station 2554, in 39o 48' 30" N. lat,

700 40' 30" W. Ion., at a depth of 445 fathoms; from station 2410, in 31° 26' N. lat., 79° 07'

W. Ion., at a depth of 276 fathoms; from station 2202, iu .39o 54' 45" N. lat., O90 29' 45"

W. Ion., at a depth of 250 fathoms; from station 2415, in 30o 44' N. lat., 79° 26' W. Ion.,

at a depth of 440 fathoms; from station 2110, in 35o 12' 10" N. lat., 740 57' 15" W. Ion., at

a depth of 510 fathoms; from station 2429, in 42o 55' .30" N. lat., 50o 51' W. Ion., at a depth

of 471 fatlioms; from station 2202, in 39© 38' N. lat., 71o 39' 45" W. Ion., at a depth of 515

fathoms; from station 2180, in 39° 29' 50" N. lat, 71^ 49' 30 W. Ion., at a. depth of 523

fathoms; from station 2469, in 44o 58' 37" N. lat., 56° 20' 45" W. h.n., at a depth of 201

fathoms; from station 2461, in 45o 47' N. lat, .54o 13'30" W. Ion., at -.i depth of 59 fathoms;

and from station 2262, in 39° 54' 45" N. lat, 09o 29' 45" W.lou., at a depth of 250 fathoms.
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Tlie 7^/.s7i rTairli- secured specimens from the, following lofalities: Cat. No. 26062, U. S.

N. M., from stations 879-880, between 39° 40' 30" N. lat., 70° 54' W. Ion., and 39° 48' 30" N.

lat., 70° 54' W.lon., at a depth of from 225 to 2524 fathoms; Cat. Nos. 26163, 26160, 26187,

and 20194, IT. S. N. M., from station 893, in 39° 52' 20" N. lat., 70° 58' ^Y. Ion., at a depth of 272

fathoms; Cat. Nos. 20168, 20194, 20217, and 20218, U. S. N. M., from station 894, in 39° 53' N.

lat., 70° 58' 30" W. Ion., at a depth of 365 fathoms; Cat. Nos, 26191, 26195, and 26210, U. S.

K M., from station 895, in 39° 56' 30" N. lat., 70° 59' 45" W. Ion., at a depth of 238 fathoms;

Cat. No. 26193, U. S.K M., from station 892, in 39° 46' K lat., 71° 05' W. lou., at a depth of

487 fathoms; Cat. Nos. 20212, 26217, and 26218, F. S. N. M., from station 891, in 39° 46' N.

lat., 71° 10' W. Ion., at a depth of 480 (1) fathoms; Cat. Nos. 25924 and 26005, U. S. K M.,

from station 870, in 40° 02' 30" N. lat., 70° 22' 58" W. Ion., at a depth of 155 fathoms; Cat.

No. 20000, U. S. N. M., from station 879, in 39° 49' 30" N. lat., 70° 54' W. Ion., at a depth of

225 fathoms; Cat. No. 20103, U, S. N. M., from station 881, in 39° 40' 30" N. lat., 70° 54' W.
Ion., at a depth of 325 fathoms; Cat. No. 20110, U. S.N.M., froin station 879, in 39° 49' 30"

N. lat., 700 54' w. Ion., at a depth of 225 fathoms; Cat, No. 26126, IT. S. N. M., from station

880, in 390 48' 30" N. lat., 70° 54' W, Ion., at a depth of 352J fjithoms; Cat. No. 26198, IT. S.

N. M., from station 894, in 39° 53' N. lat., 70° 58' 30" W. Ion., at a depth of 365 fathoms;

Cat. No. 26734, U. S. N. M., from station 898, in 37° 24' N. lat., 74° 17' W. Ion., at a depth

of 300 fathoms; Cat. No. 28722, F. S. N. M., from station 925, in 39° 55' N. lat., 70° 47' W.
Ion., at a depth of 229 fathoms; Cat. No. 28739, U. S. N. M., from station 924, in 39° 57' 30"

N. lat., 700 46' W. Ion., at a depth of 104 fathoms; Cat. No. 2S773, IT. S. N. M., from station

938, in 390 51' N. lat., 09° 49' 15" W, Ion., at a depth of 317 fathoms; Cat. No. 28787, U. S.

N. M., from station 937, in 39° 49' 25" N. lat., 69° 49' W. Ion., at a depth of 616 fathoms;

Cat. No. 28852, IT. S. N. M., from station 952, in 39° 55' N. lat!, 70^ 28' W, Ion., at a depth

of 396 fathoms; Cat. No. 28892, U, S, N. M., from station 1026, in 39^50' 30" N. lat., 71° 23'

W. Ion., at a depth of 182 fathoms ; Cat. No. 28896, U, S. N. M., from station 997, in 39° 42' N.

lat., 710 32' W. Ion., at a depth of 335 fathoms ; Cat. No. 28903, IT. S. N. M., from station 999,

in 390 45' 13" N. lat., 71° 30' W.lon., at a depth of 200 fathoms ; Cat. No. 28909, U. S. N, M,,

fi-om station 1025, in 39° 49' N. lat., 71° 25' W. Ion., at a depth of 216 fathoms; Cat. No.

28913, U. S. N. M., from station 994, in 39" 40' N. lat., 71° 30' W. Ion., at a depth of 308

fathoms; Cat. No. 28931, IT, S.N. M., from station 1028, in 39° 57' N. lat., 09° 17' W, Ion., at

a depth of 410 fothoms; Cat. No, 29049, IT. S. N, M., from station 1045 in 38° 35' N. lat.,

730 13 W. Ion., at a depth of 312 fathoms; Cat. No. 29078, U. S. N. M., from station 1049,

from 380 28' N, lat., 73° 22' W. Ion., at a depth of 435 fathoms; Cat, No, 31740, IT. S. N. M.,

from station 1128, In Vineyard Sound, at a depth of 9 fathoms; Cat. No. 31770, IT. S. N. M.,

from station 1143, in 39° 29' N. lat., 72° 01' W. Ion., at a depth of 4.52 fathoms; Cat. No,

31855, IT, S. N. M., from station 1153, in .39o 54' K lat., 70° 37' W, Ion., at a depth of 225

fathoms; and Cat. No. 31880, U, S. N. M., from station 1154, in 39° 55' 31" N. lat,, 70° 39'

W. Ion., at a depth of 193 fathoms.

MACEUEUS HOLOTRACHYS, Gunther.

Alacrurus holotrarhys, Gunther, Ann. and Mag. Nat. Hist., 1878, II, 24.; Challenger Report, xxil, 00, PI.

XXVIII, fig. B.

—

Vaillant, Exp. Sci. Trav. et Tal., 241, ]>!. xxii, fig. 3.

Snout moderately produced, as long as the eye, which is large, one-third of the length of

the head, its vertical diameter being considerably more than the width of the interorbital

space. Anterior edge of the snout with three rough prominences, one in the middle and
one on each side. Mouth inferior, lower side of the head naked. Each scale with a median
series of spinelets, and with two or more isolated spinelets besides; the medians are the

strongest, forming with their fellows continuous longitudinal lines on the body. Upper

and lateral portions of the head covered with irregular, rough scales; lower naked. There

are five scales in a transverse series between the first dorsal spine and lateral line. Teeth

of the lower jaw in a very narrow band. Distance between the two dorsal fins scarcely

equal to the length of the base of the first. Second dorsal spine with small barbs anteriorly;
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outer veutral ray produced into a short filameut. Distance of the vent from the isthmus
equal to the length of the head without snout. Barbel very small. No bands or spots

Radial formula: ]). 11; A. 11.5; P. 21; V. 9.

This species is known from a single specimen from olf the mouth of the Kio de la Plata
at a depth of 600 ftithoms. Vaillant identifies 4 individuals, taken off Morocco in 2,115-
2,200 meters, with this Ibrm.

31. zuHiaplioriis, Vaillant (p. 24.5), is said by its autlior to resemble 3f. hnlotracln/s and
also M. sclerorhynohm. The types were in bad condition, and Vaillant seems to depend
u])on the scales for his chief diagnostic character. In the absence of a figure we hesitate to
admit the species.

CCELORHYNCHUS, Giorna.

Cmlorhynchm, Giorna, Mem. Acad. Sci. Turin, xvi, 1,S();5, 178, pi. i, flg.s. :i, 1 (type, CuUorkinquc l.a rUh, L.
ccelorhijnclius, Risso).

Cmlorhxjnclius (.-iiibgeims), Guxther, Challenger Report, xxii, 121.

Paramacntrus, Bi.eekkr, Versl. Med. K. Ak. Weteiisrh. Amsterdaiu, 1874, 10.'{ (type, Lepidoleprm ausiralia
Rich).

Oxymacrurus, Bleeker, loc. cit. (type, M. jajwniviis, Schl.).

A genus with characters of Macrurus, with teeth in villiform bands above and below,
imbricate and spinigerons scales, mouth completely inferior and a longitudinal ridge divid-

ing the interior region into vertical and subhorizontal portions. Dorsal spine smooth.
Ca-lorhynch us jyarallelus, Giiuther (Challenger Report, xxii, 125, pi. xxix. Fig. A) was

taken off New Zealand, station 109, 700 fathoms; olf the Kermadecs, station 170A, 630
fathoms, and station 171,600 fathoms; and oft" Japan, station 232, 345 fathoms; south of
Japan, station 235,565 fathoms; and also by the Investigator in the Gulf of Manaar, in 597
fathoms.

Cwlorhyiichxs quadricristotus, Alcock (Ann. and Mag. Nat. Hist., 1S91, viii, 119, 111.

Zofil. Inrcstiyator, i, lA. Ill, fig. 1) from the Indian Ocean, station 118, 405 fathoms.

Calorhynchiis scaphopsis, Gilbert (Proc. U. S. Nat. Mus. XIII, 1890, 115,) was taken by
the Albatross off the coast of California in 145 fathoms.

CCELORHYNCHUS ATLANTICUS, (Lowe), G<)C.r>E .iu<l Beax.

Cwliirhiiiuhus {Cielorhinquc La ViUe) Giorxa, Meiu. Aic-ad. Imp. Turin, xvi, 1803, 178, ]>]. i, figs. 3-4.

Lexridolepriis coclorliyiichus, lilHso, Ichth. 'Sice, 1810, 200, pi. vil, fig. 22; Poissous Europe Meri<liouale, HI,

1825, 244.

Macrouvus coelorhynchus, Costa, Fauna Naj)., 1829-34, pi. xx.Mx.

—

Bonaparte, Fauna Italica, I'esci, 1832-'41

(with figure under name M. mysticctits) ; Cat. Metod., 1844, 41.—Cane.strini, Arch. Zoiil. Auat., ii, 1862,

373; Fauna Italica, Pesci, 1,59.

—

Gunthkr, Cat. Fish. Brit. Mus., iv, 392.

—

Vinciguerra, Ann. Mus.

Curco, Genoa, xiv, 1879, 619 (ii).

—

Vaillant, Exp. Solent. Travailleur ct. Talisman, 247, pi. xxi, fig. 3

(scales).— CoLLETT, Bull. Soc. Zoiil. France, xv, 1890, 223.

Macrurus (Cu'lorhytichus) ca;lorhi/nchus, GCnther, Challenger Report, xxn, 1887, 128.

Oxycephas calorhynvhus, Swainson, oj}. cil., 261.

Macrurus atlantlcus, Lowe, Proc. Zool. Soc. London, 1839, 88.—Gi'NTiiEK, Cat. Fish. lirit. Mus., iv, 392.

Macrurus rupcslris, LowE, Synopsis Mad. Fi.sh., 190.

Krohnius fdamcntosus, Cocco.

—

Emerv, Atti. Soc. Ital. Scieuze Nat., xxi, 37 (larval form).

Giinther's revised description is as follows:

Snout moderately produced, angular in front, a little shorter than or equal to the eye,

the diameter of which is one-third of the length of the head. Scales of moderate size,

covered with minute spines, giving a granular appearance to their surface. There are five

or six Scales in a transverse series, between the first dorsal fin and the lateral line. (A
naked .space between the ventrals.) Dorsal spine smootli. Abdomen, that is, distance of

the vent from the isthmus, equal to the length of the Iiea<l without snout in specimens
about 12 inches long. Outer ventral ray produced into a sliort filament.

Radial formula: D. 10; A. 75-80; P. 20; V. 7.

This species is very closely related to Macrurus carmhtatus, Goode. It was originally

described from a specimen in the Turin Museum, probably collected by Donati on Lis

' " Praya" OT Lagarlixa do ?»«;."—-¥. fusro-cinrrcua, dorso viiioso. galluris umhilico jnnnisque ventralibua

atris: squamis-scabei-rhnus, echiiialalis, ecarinatis, itiermibus: oculis maximis. (Lowe.)
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expeditiou to Ejrypt and Arabia. It is kuowu from the Gulf of Genoa, the sea of Nice

(Kisso), and about Sicily (Uoiiaparte and Diiderlein); and Gasco observed two from the

Gulf of Naples. Vaillant records it in 411-500 meters, from the Azores, and Cape Verdes,

from ofl' Soudan, the Banc d'Arguin, and the Gulf of Gascony. Collett obtained it from ofl'

Bergen, in the stomach of a codfish, and numerous specimens have been taken oft' the coast

of Ireland in 250 fathoms. (Giiuther, Ann. and Mag. Nat. Hist., Dec, 18S9, 417.) Vin-

ciguerra {loc. cit., C19) thoroughly reviews its history.

CCELORHYNCHUS CARMINATUS, Goodb. (Fif^ure 336.)

Macriirtia earminatiis, Goode, Proc. U. S. Nat. Mus., iii, 1880, 346, 475.

—

Goode and Bkan, Bull. Mua. Comp.

Zoiil., X, 196.

Alacrurus {CatlorhynvUun) carminatus, Gunther, Challenger Kcport, xxil, 129, jjI. v, tig. 13.

The body is less elongate and stouter than in 3f. Bairdii, Goode and Bean, though its

greatest height (12.5) is, as in 31. Bairdii, one-eighth of total length. The diiiereuce in

general appearance is the ventral contour retreats less rapidly in 31. carminatus.

The scales are large, heavy, the free portions covered with long vitreous spines

arranged in 9 or 10 rows. These scales resemble the old-fashioned wool cards. Hence

the specific name, from carmen, a wool card. The spiues are thicker and more closely set

than in M. Bairdii, and there is no specialization of the central row. The number of scales

iu the lateral line can not be determined, though it probably does not exceed 100, but there

are about 5 transverse rows above it and 15 or 16 below it, counting from the vent obliquely

backward. In M. Bairdii there are 152 in the lateral line, (i above and 19 or 20 below.

Length of head contained a little less than 5 times in total length. Width of interor-

bital area about equal to vertical diameter of orbit, and about one-fifth of the length of the

head. Length of snout, horizontal diameter of eye, length of postorbital portion of head

about equal. Length of operculum half that of snout.

Snout long, sharp, depressed, triangular, the lower surface more nearly parallel with

the axis of the body than iu M. Bairdii. The lateral ridges are pronounced and are con-

tained in a straight line under the eyes and upon the preopercula. Strong horizontal

ridges continue from the supraorbital margins to the gill openings, parallel with the

subocular ridges. Nostrils immediately in front of the orbit. Barbel very short.

Teeth small, conical, somewhat recurved, arranged in villiform bands.

Distance of first dorsal from snout (23.5) about 4i times the length of its base (5), its

distance from anterior margin of orbit much less than tlie length of the head. First spine

very short, hardly perceptible above the skin. Second spine about half as long (11) as tlie

head, slender, unarmed. When laid back, its tip reaches the origin of the second dorsal or

beyond. The decrease iu the length of the spines is very gradual, the sixth being nearly as

long as the second, so that the fin is not so triangular in shape as in 31. Bairdii.

The second dorsal begins in the perpendicular from the seventh ray of the anal. The

anal is much higher thau in 31. Bairdii, nearly equal to half the width of the interorbital

area.

Anal fin inserted under the eighteenth scale of the lateral line (as nearly as can be

judged from the distorted specimen). It longest rays are as long as the width of the

interoi'bital area.

Distance of pectoral from snout equal to twice its own length (11), which is about

equal to the length of the dorsal spine. Its insertion is below the middle of the depth of

the body and below the level of the center of the orbit. Its tip does not reach to the

perpendicular from the origin of the anal.

Insertion of ventral behind pectoral and slightly in advance of the insertion of the dor-

sal. Its distance from the snout (22) is greater than twice its length (9). Its long filament

does not reach to the origin of the anal lin.

Radial formula: D. 11, 80 + ; A. 70 + ; V. 13; V. 7.

Color, silvery gray. The thick, closely-set spines are matted with oozy mud which can
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Tint lie leiiioved. This is tloubtless thu result of Mic liaid iisagi- expLTiciiced in the tniwl
net.

(.'iirri'iit number of spcrinH-ii
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at a depth of 132 fathoms; from station 212G, in 3G oQl' 30" N. hit., 74'= 47' 30" W. Ion., at

a depth of 93 fathoms; from station 2424, in 36° 41' 37" N. hit, 74° 42' 15" W. Ion., at a

depth of 85 fathoms; from station 2207, in 35° 38' N. hit., 74^ .53' W. Ion., at a depth of 40

ia thorns; Irom station 2125, in 11° 43' N. lat., 60° 09' 30" W. ion., at a depth of 208 fathoms;

from station 2395, in 28° 36' 15" N. hit., 86° 50' W. lou., at a depth of 347 fathoms; and

from station 2204, in 37° 07' 50" N. lat., 74-^ 34' 20" W. Ion., at a, depth of 1(57 fathoms.

Exami)les were also talceu by the i^('.v/t //«/(•/,: from the following localities: Cat. Nos.

2<il88 and 2(il97, U. S. N. M., from station 895, in 39° 56' 30" N. lat., 70° 59' 45" W. Ion.,

at a depth of 238 fathoms; Cat. No. 26001, TJ. S. X. M., from stati(m 870, in 40° 02' 36" N.

hit., 70O 22' 58" W. Ion., at a depth of 155 fathoms; Cat. No. 28753, U. S. N. M., from station

937, in 39° 49' 25" N. lat., 69° 49' W. Ion., at a depth of 616 fathoms; Cat. No. 28807, U. S.

N. M., from station 945, in 39° 58' N. lat., 71° 13' W. Ion., at a depth of 207 fathoms; Cat.

No. 31775, U. S. N. JNL, from station 1 138, in 39^ 39' N. lat., 71° 54' W. Ion., at a depth of 168

fathoms; Cat. No. 26192, U. S. N, M., from station 875, in 39° 57' N. lat., 70© 57' 30" W. Ion.,

at a depth of 126 fathoms; Cat. No. 29054, U. S. N. M., from station 1040, in 38° 33' N. hit.,

730 18' W. Ion., at a depth of 104 tathoms; Cat. No. 26718, U. S. N. M., from station 897, in

in 37025' N. hit., 740 18' W. Ion., at a depth of 157i fathoms; Cat. No. 29048, U. S. N. M.,

from station 1045, in 38o 35' N. hit., 73° 13' W. Ion., at a depth of 312 fothoms; Cat. 31875,

TT. S. N. M., from station 1151, in 39o 58' 30" N. lat., 70^ 37' W. Ion., at a depth of 125

fathoms; Cat. No. 28958, U. S. N. M., from station 1032, in 39'^ 5(i' N. hit., 69° 22' W. Ion.,

,at a depth of 208 fathoms ; Cat. No. 28891, U. S. N. M., from station 1026, in 39^ .50' 30" N.

lat., 710 23' W. Ion., at a depth of 182 fathoms; and from station 879 in 39° 49' 30" N. lat.,

700 54/' w. Ion., at a depth of 225 fathoms.

CCELORHYNCHUS 0(X:;A, Goodk aud Hean. (Figures 332, 333, 337.)

Macrurus occa, Gooi^K and Bean, Proc. U. S. Nat. Mus., viii, 1S85, 595.—GuNTincK, Challenger Report, xxil,

124 note 5.

A species with an exceedingly elongate snout, nearly twice as long as the eye, with a

black flap between the nostrils; with the angle of the mouth nearly reaching to the vertical

from the posterior margin of the orbit; the head contained 3i times in total length and

equaling twice the greatest height of body. The ridge of the head is very strong and
continnons from the snont to the angle of the preopercle, having, also, strong supraocular

and occipital ridges.

Eye nearly round, its horizontal diameter J length of the head and e(iual to interor-

bital space.

The ventral originates under the middle of the first dorsal, and extends to the fourth

ray of the anal. The distance from ventral origin to vent is contained 3J times in length

of head.

The second spine of the dorsal is weak and smooth, its length equal to postorbital part

of head, its base slightly less than the distance between first and second dorsals.

Squamation excessively rough, each scale bearing about 5 large spines besides many
smaller ones, the median spine of the large series being much the largest. Five rows of

scales between origin of dorsal and lateral line, 19 from vent forward to lateral line and 12

liackward.

Uarbel one-fourth as long as snout.

M. occa appears to be a near relative of C. atlanticus, and is very close also to 31.

japonicus of Yaillant (Exp. Sci. Travailleur et Talisman, Toissons, 254, pi. xxi, fig. 1),

identified by him, without adequate grounds, with M. jdjwniciin, Schlegel.

This spe(-ies has scales similar to those of 21acriin(s Fahricii, there being a strong

inedian keel formed by a series of 3 to 5 spines, of which the last is the largest. The surfacte

of each scale also contains about 4 or more lateral ridges formed by series of short spines.

In a much larger example. No. 37334, measuring 18 iiiclies in length, the lateral series of

kei'ls have greatly increased in number, the individual spines have become more i)rominent,

so that the median keel has become less conspiciuous than in the type. In the larger spec-
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imeu referred to the nakedness of the under surface of the head is even more pronounced
than in the smaller, in which the under surface of the head beneath the suborbital and nasal

ridge is almost entirely naked. The intermaxilla has a very short bone similar iu structure

and dentition to that of Mavrunifi Fabrieii, that is to say, the intermaxillary teetli are in a
rather broad villiforin band, and the outer teeth are not enlarged. The mandibulary teeth

are in a similar broad villiform band. The mouth is entirely inferior and small. Tlie gill

membranes are attached across the istiimus and are very little eniarginate and not deei)ly

cleft. In the large example the gill membrane is attached to the isthmus and not deeply

cleft, but there is a very narrow free margin behind.

The gill rakers are very short, tubercular, and few in nunii)er, certainly not more
numerous than in Fabrieii. In the large example only 8 little tubercles can be seen on the

first gill arch.

Second spine of the dorsal iu the type specimen is smooth, with the exception of two
weak spines near its tip, but iu the large example there is no trace of serrations on the

dorsal spine.

The type specimen (Cat. No. 37334, U. S. N. M.), 450 millimeters in length, was taken

by the Albatrons from station 239G, in 28° 34' N. lat., 86^ 48' W. Ion., at a depth of 335

fathoms.
CCELORHYNCHITS CARIBB.EUS, Goodr inul Rkax (Figure 3:!8).

Miururiis cnribhwiis, Goode and Bean, Proc. U. S. Nat. Mus., viii, 1885, 5;)1.^0i;NTliEH, Challeugt-r Report,

XXII, 124, note 3.

A Ccelorhynchus, in general appearance resembling M. carminatus, from which it uuiy

be quickly distinguished by its sharper and longer snout, smaller scales, more advanced

second dorsal, and many less prominent characters. The body is normal in shape, its greatest

height (44 millimeters in the type specimen) contained 64 times in its total length. Scales

moderate, strong, densely covered with minute spines, without enlarged median keel, as in

Macrurus fabrieii ; 124 in the lateral line, series between origin of dorsal arul lateral line,

and 15 or 16 series from vent forward to lateral line. The length of the head (67 milli-

meters) is contained nearly 4.J times in the total length; iuterorbital area flat, its greatest

width (13 millimeters) about 5 times iu the length of the head. Postorbital portion of head

(21 millimeters) contained about 3 times in its own length, and just as long as the eye,

which is oval (its horizontal diameter 21 millimeters), and 1| as long as its vertical diam-

eter (15 millimeters). Snout long, thin, diaphanous, with acuminate point, its general form

resembling that of M. edrmiiudus. Tlie nostrils are close to the orbit, the posterior ones

much the largest. Teeth iu both jaws iu villiform bands, minute. Itarbel slender and

short, its length (7 millimeters) one-third that of the eye. The maxillary extends to the ver-

tical through the middle of the pupil. Length of upper jaw (19 millimeters) slightly more

than 3 times in length of head. Length of mandible (26 millimeters) contained 2i times in

length of head. The intermaxillary is a short bone as compared with the maxillary. The

outer series of teeth iu this bone and the mandible not enlarged, and the teeth not becoming

uniserial. The gill-membrane is narrowly attached to the isthnuis. Gill-rakers minute,

tubercular, about 10 on the first arch. The suborbital ridge is very strong, and is contin-

ued almost in a straight line by the lateral ridge of the snout. The under surface of the

head, except the chin ami brau(;hiostegal region, is densely covered with small, spiny tuber-

cles. There is a naked space on the under surface of the snout; it occupies almost the entire

distance from the front of the mouth to the tip of the snout; the space is widest anteriorly,

but its greatest width is only about one-fifth the length of the snout. The intermaxillary

is protractile in a nearly vertical direction, and the mouth is distinctly inferior and not

lateral.

First dorsal with 2 spines—the first minute, the second smootli, elongate—and 8

rays, the last doul)le, inserted at a distance from the snout (72 millinu-ters) eiiual to one-

fourth of the total length; the second spine (3"J millimeters long) reaching tlie fifth ray of

the second dorsal. The length of its base (15 millimeters) equal to three-quarters of the

space between the two dorsals. The secrond dorsal begins in the perpendicular from the

19868—No. 2 26
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seventh ray of flic anal, and at a distance from the first dorsal (20 millimeters) about equal

to the, diameter of the eye. The longest rays are not as long as the barbel. It contains at

least 110 rays. The anal is inserted under the interspace between the two dorsals; its

height is equal to one-fourth the length of the head. It contains at least 110 rays. The

l)ectoral is inserted in advauce of the origin of the first dorsal, its length (33 millimeters)

half that of the head. Its tip extends to the vertical from the fifth anal ray, and to about

the seventeenth S(;ale of the lateral line. The ventral originates under the second spine of

the dorsal, its outer ray somewhat produced, extending slightly beyond the origin of the

anal. The distance of the vent from the origin of the ventral e(iuals the length of the eye.

Color, silvery gray, with yellowish and lavender tints.

Many specimens were obtained by the Albatross. The type is selected from a number

obtained at station 2377, in the northern i)art of the Gulf of Mexico, 29'= 07' 30" N. lat., 88°

08' W. Ion., at a depth of 210 fathoms. Its length is 200 millimeters. Others were obtained

from station 2143, in 9° 30' 45" N. lat., 76° 25' 30" W., Ion., at a depth of 155 fathoms; from

station 2400, in 28° 41' N. lat., 8(P 07' W. Ion., at a depth of 169 fathoms; and from station

2401, in 280 33' 30" N. lat., 85° .52' 30" W. Ion., at a depth of 142 fathoms.

CCELORHYNCHUS FASCIATUS, (Gunther), Goodk aiul Bkan.

Macrurusfascialiis, Gunther, Auu. and Mag. Nat. Hist., 1878, 11, 24; Challenger Report, xxii, 129, pi. xxvil,

Fig. A.

Sncmt not much produced, shorter than the eye, which is very large, two-fifths of the

length of the head, its vertical diameter being considerably more than the width of the in-

terorbital space. Scales with from 8 to 10 subparallel keels. Upper and lateral portions

of the head covered with small I'ough scales, lower naked. There are four scales in a trans-

verse series between the first dorsal spine and lateral line; distance between the two dor-

sal fins equal to the length of the base of the first. Anterior dorsal spine smooth. Outer

ventral ray produced into a filament. Distance between the vent anil isthmus shorter than

the head without suout. Barbel small. Whitish, with broad, irregular, blackish bands

across the back.

Radial formula: I). 12; A. 62; r. 15; V. 7. {Gihither.)

The Challenger obtained it from stations 305A, 309, 309A, and 311, on the east coast of

the southern extremity of South America, at depths of 125, 40, 140, and 245 fathoms, resiiec-

tively.

The species is closely allied to Macrurus australis, but has (1) a narrower forehead,

(2) a larger eye, and (3) fewer keels on the scales. In the smaller and younger specimens

the keels are fewer in number (5 to 6) and have a more divergent direction than in the larg-

est example.

CORYPH^ENOIDES, Gunner.

CorypluKnoidea, Gunner, Trondlij. Selsk. Skrift., Iii, 50, ])1. iii, fig. 1 (type, C. rupestrie, Gunner).

Corypliwnoidea (as subgenus), Gunther, Challenger Report, xxii, 1887, 124.

A genus -with general characters of Macrurus, but with teeth in villiform bands above

and below, imbricate and spinigerous scales, mouth wide and lateral ; snout short, oblique,

truncated; barbel very small; anterior dorsal spine finely barbed ; outer ventral ray filamen-

tous.

In addition to the Atlantic forms, C. altijnnnis, Giinther (Challenger Report, xxii, 138,

pi. xsxix), M'as taken off Japan at depths of from 565 to 1,875 fathoms.

CORYPH^NOIDES RUPESTRIS, Gunner.

Coryphwnoidea rupcatris, Gunnerus, Trondh. Selsk. Skrift., iii, 1765, .50, PI. in, fig 1.

—

Collett, Norges

Fiske, 131.—Goode and Bean, Bull. Mus. Comp. Zool., 1883, x. No. 5, 197.

Macrurus (Cortjplwnoidcs') rupestris, Gunther, Challenger Report, xxii, 1887, 138.

Macrurus norwcyicus, Nn.SsoN, Skand. Fauna, Fisk., 600.

Macrurus StriJmii, Reinhardt, K. Dansk. Videusk. Solsk. Afhaudl., \ii, 129.

—

Gaimard, Voyage Skand.

Poissons, pi. XI (inagnificcut figure).

Head short, rather compressed; suout short, obliquely truncated in front; cleft of the
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month wide, lateral, exteiulmg to bcyoiHl tlie center of the eye; interinaxillary not iimcL
shorter thau the maxillary. Teeth iu villiforiu bands in both jaws; barbel very small. lu-
terorbital space convex, its width being considerably more than the diameter of the eye,
which in a specimen 3 feet long is eqnal to the length of the snont and one-fourth of that
of the head. The smles are ecjually rougli over the whole of their snrtaee, all the spinelets
being du-ected backwards; tliere are 7 or 8 scales in a transverse series between the dorsal
fin and the lateral line. Head entirely covered with small scales. Anterior dorsal spine
armed with numerous small closely-set barbs; outer ventral ray produced into a long
filament. Distance between the vent and isthmus two-thirds of the length of the head.

Eadial formula: D. 10; P. 11); V. 7. {Giinthcr.)

Goryphwnoides rupesfris has 4 + lo gill-rakers (= 19). The gill membrane is entirely free

from the isthmus behind. The intermaxilla is continued beyond its vertical process and
extends almost as far back as the maxilla, these two bones being about equal in length.

The last third of the intermaxilla is toothless. The intermaxillary teeth are in a very nar-

row band, which is uniform in width, and the outer teeth are only slightly enlarged. The
mandible has villiform teeth in a broad bunch-like band at the sym])hysis and becoming
uniserial behind. The eye is nearly circular. The snout projects slightly. Gill-rakers

longer and less tubercular iu character than iu M. bvrgJnx and M. acrolepis. The sub-

orbital ridge is feebly developed and is very abruptly curved upward and narrowed in

front of the eye where it joins the nasal ridge. In M. bcrglax and M. acrolepis the sub-

orbital ridge is very strong and is continued almost in a straight line towards the nasal ridge.

Specimens of this fish were taken by the Porvnpine and Knight Errant between Shet-

land and the Faroes in 200-500 fiithoms. A single specimen was secured by the Blake from

station cccvi, in 41° 32' 50" N. hit., 65= 55' W. Ion., at a depth of 524 fathoms. The
Albatross obtained examples from station 2532, in 40o 34' 30" N. hit., 06° 48' W, Ion., at

a depth of 705 fathoms; Cat. IS^o. 35601, U. S. N. M., from station 2238, iu 39° 06' N. hit.,

72^ 10' W. Ion., at a depth of 904 fathoms; Cat. No. 32657, TJ. S. X. M., from station 2003,

in 370 10' 30" N. hit., 74= 20' 3(;" W. Ion., at a depth of 641 fathoms; from station 254(),

in 39-= 53' 30" N. lat., 70° 17' 30" W. Ion., at a depth of 538 fathoms; from station 2549,

in SO-^ 51' 30" N. lat., 70° 17' W. Ion., at a depth of 571 fathoms; from station 2429, in

420 55' 30" N. lat., 50° 51' W. Ion., at a dei)th of 471 fathoms; from station 2078, in 41°

11' 30" N. hit., 06^ 12' 20" W. Ion., at a depth of 499 fathoms; Cat. No. 35508, U. S. N.

M., from station 2202, iu 39= 3^' N. lat., 71^ 39' 45" W. Ion., at a depth of 515 fathoms;

from station 2528, in 41° 47' N. lat., 65° 37' 30" W, Ion., at a depth of 677 fathoms; and

from station 2554, in 39^ 48' 30" N. lat., 70= 40' 30" W. Ion., at a dejith of 445 lathoms;

The Fish Eawk from station 1155, in 39° 52' N. lat., 70 30' W. Ion., at a depth of 554

fathoms; and Cat. No. 28943, U. S. N. I\r., from station 1029, in 39° 57' 05" N. lat., 69= 16'

W. hm., at a depth of 458 fathoms. A single individual (Cat. 26347, U. S. N. M.) was

captured by the schooner G. F. Whitman oft' the southern part of Bauquereau.

CORYPIL-ENOIDES SULCATUS, Goode and Bean.

Coryphanoides sulcntiis, Goode and Be.yx, Proc. U. S. Nat. Mns., 1888, 596.

Trachonunts sulcalus, Goope and Bean, Oceanic Ichthyology, 1893, 410.

The body is elongate, rapidly contracted behind the abdomen, the tail long and whip-

like; greatest hight of body (25 millimeters) 9i times in total length.

Scales moderate, stiongly armed, each with 8-10 spinelets irregularly placed, the spine-

lets less numerous in the young, which feel bristly to the touch, separated by wide deej)

furrows (hence the specific name). More than 175 in the lateral line. Between origin of

dorsal fin and lateral line 7; counting from the origin of the lateralline the number of scales

in a distance eqnal to length of head is 33.

Armature of head similar to that of body, but the scales ujion the snout, cheeks, and

chin have very feeble spines. Length of head (32 millimeters) 7i times in total length.

Interorbital area nearly fiat, its length (10 millimeters) equal to diameter of eye, and a

little less than one-third length of head. Postorbital portion of head (15 millimeters) IJ
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times as long as diaineter of eye. Bye ciieular, in larger individual its diameter less than

width ofinterorbital space, 3| times in length of head, yuout short, obtuse, scarcely over-

hanging the mouth, its length (7 millimeters) 4i times in that of head; in the larger indi-

vidual it is 4;\ times in length of head.

Nostrils somewhat above level of middle of eye, the anterior one nearly upon the dorsal

outline.

Teeth in upper jaw in two series, the outer series somewhat enlarged; in lower jaw in

a single series.

The end of the maxilla reaches to the vertical through the hind margin of pupil in the

large specimen, to that through the front margin of the same in the type. Length of

upper jaw, including maxilla (11 millimeters), about 3 times in length of head. Length

of mandible (13 millimeters) equal to one-half the height of the body. Barbel (4 millime-

ters) 2.J times in diameter of eye; in the large specimen it is half as long as the eye.

Gillrakers rudimentary: the attachment of the membrane to the first arch is very

extensive. PseudobranchiiB absent.

First dorsal comparatively low, composed of 2 spiiu^s, the first rudimentary, the second

elongate, smooth, and with 8-9 rays. Its insertion is immediately over that of the pectoral;

its distance from the snout (36 millimeters) ecpials IJ times the length of the head; its length

of base (7 millimeters) equal to length of snout. Its longest spine, when laid backward,

reaches beyond origin of second dorsal, its length (15 millimeters) one half to tw'o thirds

that of the head.

Second dorsal very low; its distance from first dorsal equal to one-third length of head;

in the type about one-fourth.

Anal much higher than second dorsal, yet very low, its longest ray ecjual in length to

diameter of eye; its distance from snout (51 millimeters) 45 times in total length, its origin

being nearly under that of the second dorsal.

Pectoral inserted under origin of first dorsal, its length about one-half tliat of head.

Ventral inserted behind the vertical from the end of the base of the hrst dorsal in the

type. In the mutilated larger specimen it appears to be under the posterior ray of the first

dorsal. The ventral extends to the origin of the anal, its length (10 millimeters) equaling

diameter of eye ; in large specimen 1^ diameter of eye. Vent about midway between origin

of ventrals and anal.

Eadial formula: D. 11, 8-9; A. 120; V. 7; P. 13.

In a distance equal to length of head 32 rays were counted in the dorsal flu; in the

anal fin 22.

Color brown, abdomen and lower part of head in young blackish.

The type of this species, 37335, is an individual 238 millimeters long, taken at Albatross

station 2394, with a large specimen (about 350 millimeters) badly mutilated, from Blake

station Lxxiii, off Martinique, 472 fathoms, as a collateral type. (See page 409, below.)

OORYPII^NOIDES CAEAPINUS, Goode aud Bean. (Figure 339.)

Coryplueuoides carapiniis, Goode and Bean, Bull. Mus. Comp. Zool., 1883, x. No. 5, 195-198.—GuNTHER,
Challeng<!r Reiioit, xxii, 1887, 139.

The snout is acute, projecting beyond the mouth, its tip at a distance from the mouth
equal to or greater than the diameter of the eye. The bones of the head are very soft aud
flexible, and its surface is very irregular, there being a very ])rominent subocular ridge, a

prominent ridge extending Irom the tip of the snout to the middle of the interorbital space,

a7i(l a curved ridge extending from the upper anterior margin of the orbit over the cavity

containing the nostrils to a prominent j'oint at the side of and slightly i>osterior to the tip

of the snout. The barbel is two-thirds as long as the eye. The eye is contained in the head
4 times, and the length of the head in the total length times.

The iuteroi'liital space is almost twice the diameter of the eye, and is equal to the length

of the upper jaw. The i)reoperculum is crenulate.

The upper jaw extends to the vertical through the posterior margin of the pupil; its
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length equals half that of the head witliout the snout. The iiiaiidihle extends behind the

vertical through the posterior margin of tlie orbit; its lengtli is contained 3 times iu

the distance from the tip of the snout to the origin of ihe lirst dorsal. The teeth are in

villiform bands iu intermaxillary and mandible; the mandibulary series niiiserial in about
the second half of its length.

The first ray of the dorsal is very short; tlie second c<mipressed anteriorly and ser-

rated, with slender teeth closely appressed and bent upwards. Its length is equal to the

length of the head and is greater than the height of the body. Tliis (in is seated upon a

huniplike elevation of the back, and its base is as long as the snout. The second dorsal

begins over the tenth or twelfth anal ray, and at a distance from the end of the first dorsal

equal to the length of the head without the snont. The vent is located not far behind the

vertical from the end of the first dorsal.

Scales 22 to 24 iu a transverse series (the position of the lateral line can not be deter-

mined, but there appear to be 4 above it); the scales are oval, membranaceous, showing

several parallel ridges comj)osed of small spines and ratlicr large. Gill luembrane very

deeply cleft and attached to tlie isthums. Gill-rakers short and stout, about 11 below

the angle on the first arch.

Radial fornutla: I), ii, 8+100; A. 117; Y. 10.

The Blale secured specimens from station CCCVIII, in 41 "^ 24' 4.j" N. lat., 05° 35' 30" W.
Ion., at a depth of 1,242 fathoms; from station cccxxi, in 39° 38' 20" N. hit., 70^ 50' W. Ion.,

at a depth of 1,241 fathoms; from station cccxxxviii, in 38^ 18' 40" N. hit., 73^ IS' 10" W.
Ion., at a depth of 022 fathoms; and from station CCCXLii, in 39^ 43' N. lat., 70^ 55' 25" W.
Ion., at a depth of 1,002 fathoms. ]\Iost of these had their tails broken oil, and all of

them were completely denuded of scales ; a natural consequence of their jiassage iu the nets

from tlie ocean depths. l!v a hajipy chance two scales were found attached to the base of

the dorsal flu of one of the larger iiulividuals, thus enabling us to determine the general

character of the covering of the body.

The Albatross obtained examples frcjm the following localities: ("at. No. 33273, U. S.

N, M., from station 2035, in 39^ 20' 10" N. lat., 703 02' 37" W. Ion., at a depth of 1.302

fathoms; Cat. No. 3.3314, U. S. N. M., from statio.i 20.52, in 39^ 40' 05" N. lat., 09° 21' 25" W.

Ion., at a depth of 1,098 f\tthorns; Cat. No. 3.3560, T. S. N. U., from station 2090, in 39° 22'

20" N. hit., 70O 52' 20" W. Ion., at a depth of 1,451 fathoms; Cat. Nos. 33307 and 33315, F.

S. N. M., from station 2051, iu 39^ 41' N. hit., 09° 20' 20" W. Ion., at a depth of 1,100 fathoms;

Cat. Nos. 33395 and 33413, U. S. N. M., from station 2074, in 41° 43' N. lat., 05o 21' 50" W.

long., at a depth of 1,300 tathorns; Cat. No. 33308, TT. S. N. M., from station 2052, in 39° 40'

05" N. lat., C90 21' 25" AV. Ion., at a depth of 1,098 fathoms; Cat. No. 35480, U. S. N, M.,

from station 2190, in 39° 35" N. lat., (Wo 44" W. Ion., at a depth of 1,230 fivtlioms; Cat. No.

33583, U. S. N. M., from station 2095, iu 39^ 29" N. lat., 70o 58' 40" \V. Ion., at a depth of

1,342 fathoms; Gat. No. 3551(i, IT. H. N. M., from station 2205, in 39° 35' N. lat., 71° 18' 45"

W.lon., at a depth of 1,073 fiithoms; Cat. No. 45413, U. S. N. M., from station 2182, in 39'

25' 30" N. lat., 71° 44" W. Ion., at a depth of 801 fathoms; Cat. No. 33437, V. S. N. M., from

station 2084, iu 40-3 ] 0' 50" N. lat., 07° 05' 15" W. Ion., at a depth of 1,290 fathoms; Cat. No.

33370, U. S. N. M., from station 2072, iu 41= 53' N. lat., 05^ 35' W. Ion., at a depth of 858

fathoms; Cat. No. 33505, IT. S. N. M., from station 2194. iu 39 ^ 44' 30" N. lat., 71° 04' W. Ion.,

o

No. 35.532, U. S. N. M., from station 2008. in 39^ 33' N. lat., 71° l(i' 15" W. Ion., at a depth

of 1178 fathoms; from station 2504, iu 29° 22' N- lat., 71° 23' 30" W. Ion., at a depth of 1,390

fathoms; fi'om station 2550, in 39° 44' 30" N. lat., 70° 30' 45" W. Ion., at a depth of 1,081

fathoms; from station 2533, in 40° 16' 30" N. lat., 07° 20' 15" W. Ion., at a depth of 828

fathoms; from station 2.532, in 40-° 34' 30" N. hit., 0(io 48' W. Ion., at a depth of 705 fathoms;

fi'om station 2530, iu 40° 53' 30" N. lat., (iO° 24' W. Ion., at a depth of 950 fathoms; from
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stiition 2103, ill 38° 47' 20" N. lat., 72'= 37' AV. loii., at a doi>th of 1,001 fatlinms; from station

2102, ill 38^3 M" N. lat., 72° 38' \V. Ion., at a depth of 1,209 fathoms; from station 2110, in 35°

45' 23" K. lat., 74° 31' 25" AV. Ion., at a depth of 888 fathoms; from station 2529, in 41° 03'

30" N. hit., ()6o 14' W. Ion., at a dejith of G(!2 fatlioms; and from station 2115, in 35° 49' 30"

N. lat., 740 34' 45" W. Ion., at a depth of 843 fathoms.

HYMENOCEPHALUS, GigUoli.

Hymenoceitlialun, Giglioi.i, Pelagos, Gonoii, 1S,S4, 228 (typo, //. italictts, with recoguizablu figure.)— Vaillant,

Exp. Sc-i. Travaillcur et Talisman, 210.

Mystaconitrua (as subgenus), GOnther, Cliallengpr Report, xxii, 1887, 124.

Allied to Corypkmnoules, witli smooth dorsal spine, with first dorsal broad, placed

far forward over base of pectoral; with second dorsal and anal origins nearly opposite, and
separated by a considerable space from the vertical from the end of first dorsal; with vent

far from ventral origin. Head large, naked, soft, and cavernous; snout abrupt, perpendic-

ular or parabolic; mouth lateral, wide. Eye very large, orbital margin forming part of

profile of head. Barbel long. Pectoral rather narrow (10-16 rays). Scales thin, decidu-

ous, with fine short spines. Under parts in advance of ventral wholly or partly naked.

Hymenocephalus heterolepis (Alcock), occurs in the Andaman Sea, off Koss Island, in

205 to 271 fathoms, and in the Bay of Bengal, between Watts and South Sentinel Islands in

220 to 240 fatlioms (Ann. and Mag. Nat. Hist. 1889, Nov., 390.), and in the Laccadive Sea,

188-220 fathoms. [111. Zool. Investigator^ i, pi. ni, fig. 30.]

II. lonf/iharhis (Giiuther), was taken by the Challenger at Station 173. off Matnku, Fiji

Islands, at the depth of 315 fathoms.

HYMENOCEPHALUS ITALICUS, Giglioo.

Malacocephahis la-vis, Moreau (not Lowe), Hist. Nat. Poiss. Franco, 1881, III, 284, fig. 183.

jBi/mrnocephalusitalicus, Giglioli, Pelagos, 228, 1884 (without description, but with fair woodcut).

—

Vail-

lant, Exp. Scient. Travailleiir ct Talisman, 127, pi. xix, fig. 1.

Macrurus {Mijslacouuru.i) itaJicux, Gunturr, Challenger Report, xxii, 1887, 141.

Head deeper than broad, with vertical sides and wide muciferous cavities; snout

obtuse, short, slightly iirojectiiig beyond the mouth, the cleft of which is oblique, anterior

and lateral, and extending to behind the middle of the eye. Teeth in both jaws minute,

of equal size, villiform, in narrow bands. Barbel small. Interorbital space as wide as the

eye, the diameter of which is one-third of the length of the head, and exceeding the snout

in length. Scales extremely thin, deciduous, spiny, of comparatively large size. Preoper-

cular margin not serrated. Anterior dorsal spine smooth, filamentous; the distance

between the two dorsal fins is but little more than the length of the base of the former.

Pectoral fin about half as long as the head. Vent far behind first dorsal but close to the

root of the ventral fins which reach it, and the outer ray of which is produced into a fila-

ment. Anal far back. A triangular scaleless space between the ventral fins, nearly

extending to the vent; a small round naked sj)ace, surrounded by s^jiny scales, in the

middle of the preventral region. Distance between the vent and the isthmus three-fourths

of the length of the head. Body and tail colorless; sides of the head and abdomen sil-

very; lower parts to the vent black. (Giinthey.)

Eadial formula: D. 12; P. 16; V. 10.

Giiuther, Mho examined a young sjiecimen from Nice, 5J inches long, says that there

can be no doubt that this is a juvenile form, and that if it were not for the dentition he

should not hesitate to refer it to Macrurus lanns, with w^liich it agrees in several important

characters. Moi'cau and Vaillant had no oiiportunity to examine larger specimens. The
French expedition obtained 118 specimens at depths of 2G5 and 1,042 fathoms ofl'the coast

of Morocco.
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HYMENOCEPHALUS GOODEI, (GrNTiiKR), Bean. (Figure 340.)

Macrurus asper, Goode and Bean, Ball. Mus. Coinp. Zoiil., x, ISKi, iy(}-7 (n.-imo preoccupied).—.Jordan Cat
Fish. N. Araer., 1885, 131.

'

Macnirm Ooodii, Gunther, Challenger Report, xxii, 1887, 13G.

Si/menorephalus Goodei, Bean, MS.

The relatlon.s of this .species appear to be with M. Bairdii, from which it rtififors in (1)
its longer snout, (2) the location of the vent, whicli is much farther hack, and (3) the ahseuce
of keels upon any of its scales.

The length of the specimen described is .322 millimeters. The body is much stouter

than in M. Balrdii, its greatest height being contained Ci times in its length. The scales

are small, strong, the free portions covered by series of small vitreous si)iues arranged in

about six rows; there ia no specialization of the central row, as in M. Balrdii, though the
median spine at the margin of the scale projects most strongly and is longest, consisting of

7 or 8 spines. The number of scales in the lateral line is about the same, there being about
150; there are 7 above and 18 below the liiie.

Length of head contained Sj} times in total length. Width of interorbital area a little

greater than horizontal diameter of orbit and length of operculum, and contained 4;^ times

in the length of the head. Length of snout about equal to width of interorbital space and
about one-half the postorbital portion of the head. Snout triangular, depressed, its tip in

the axis of the body, and nearly on a level with the lower margin of the eye; its lower sur-

ftice forming an angle with the body axis, about equal to that formed with same by its

upper i)roflle. The superior ridge is pronounced anteriorly, but ends in advance of the con-

cavity in the interorbital space. The lateral ridges are prominent, and continue posteriorly

to the eye, with strong angular projections in front of the nostrils. Xo ridges continued from

supraorbital legion. Nostrils rather close to the eye. Barbel shorter than the eye. Tip

of lower jaw under anterior nostril; cleft of mouth under posterior margin of orbit. The
under surface of the head is naked, with the excei)tion of a few minute, spiny tubercles on

the under surface of the mandible. The suborbital ridge is very slightly developed. The

intermaxillary is a long bone, nearly as long as the maxillary, and the mouth is large. Tlie

teeth on the intermaxillary are in a double series, of which the outer contains nuu'h larger

teeth than the inner. The teeth in the mandible are uniserial ; the dorsal si)ine is strongly

serrated.

Distance of first dorsal from snout equal to nearly 1 times the length of its base, its

distance from the anterior margin of the orbit equal to the length of the head. First spine

minute; second spine sti'ongly serrated as in BF. Br; ird i i, \\eAr]y two-thirds the length of

the head, and when laid down is far from reaching to the origin of the second dorsal.

When the fin is erect, its superior margin is nearly at right angles to the plane of the back,

and slightly convex. The distance between the two dorsals is twice the length of the base

of the first, the second beginning in tht^ peri)endicular from the fifth ray of the anal.

The anal is about 3 times as high as the second dorsal. The vent is under the thirtieth

scale of the lateral line directly in advance of the anal, and at a distance from the ventral

considerably greater than the length of that fin, in this respect diflering widely from M.

Bairdii.

Distance of pectoral from snout slightly more than the length of the head. Its length

is less than that of the dorsal spine, and slightly more than half its distance from the snout.

Its insertion (upper axil) is in the middle line of the body.

Insertion of ventral under that of pectoral, and slightly in advance of that of dorsal.

Its first ray is not greatly prolonged, and is about half as long as the distance of the fin

from the snout.

The branchiostegal membrane is narrowly attached to the istlnnus, leaving no free

margin behind. The gill-rakers are very small tubercles, and there are only ten below the

angle on the first arch.

Eadial formula: 1st D. Ii, 8-9; 2nd D. 10."); A. 110; P. 20; V. 10; scales 7/150/18.

Color dark reddish brown, the spines upon the scales with a metallic luster. The young

have 3 stellate bosses upon the snout, one at its tip, one at some distance upon each side.
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Tliis species belongs in tliesnbs'eiuis Kematontiriis of Giiwthor. It resembles }fiicrn)us

(iffniis, from wliicli it diiVers in its smaller eye (one lifth iis long as the liea<l),aiul in having

the head contained 5| times in the total length, instead of 5 times as in affinis.

The Blair secnred specimens from station cccviii, in 41° 25' 45" N. lat., 65° 35 30" W.
Ion., at a depth of 1,242 fathoms; from station cccix, iu 40° 11' 40" N. lat., dS'^ 22' W. Ion.,

at a depth of 304 fathoms; and from station lxxvi, off Havana, at a depth of 154 fathoms.

The Albatro.ss also obtained examples fi'om station 25G4, in 39^ 22' N. lat., 71° 23' 30" W.
Ion., at a depth 1,390 fathoms; from station 2503, iu 39° IS' .30" N. lat., 71° 23' 30" W. Ion.,

at a depth of 1,422 fathoms; from station 2534, iu 40° 01' N. lat., 67° 29' 15" W. lou., at a

depth of 1,234 fathoms; from station 2502, in 39'= 15' 30" N. lat., 71° 25' W. lou., at a depth

of 1,434 fathoms; Gat. No. 33392, U. S. N. M., from station 2074, in 41° 43' N. lat., G5^ 21'

50" W. Ion., at a depth of 1,309 fathoms; Cat. Nos. 33274 and 33276, 11. S. JST. M., from sta-

tion 2035, in 39° 20' IG" N. lat., 70° 02' 37" W. Ion., at a depth of 1,309 fathoms; Cat. No.

33302, U. S. N. M., from station 2041, iu 39° 22' 50" N. lat., 08° 25' W. lou., at a depth of

1,608 fathoms.

HYMENOCEPHALUS CAVERNOSUS, Goor.K aiid Bean. (Figure 341.)

Batlujgudus carertiosus, GooDK auil Bean, Pioc. U. S. Nat. Mus., 1885, 508.—GiJNTHER, Challenger Report,

XXII, 1887, 156.

Body stoutish, its greatest height (23 millimeters) contained 7 times in total length.

The scales are moderate, deciduous, cycloid, with no visible armature, about 8 rows
under the base of the first dorsal.

Length of head (28 millimeters) about 6 in total length. The bones of the head are

very soft and cavernous, iu many places without muscular covering, spongy. luterorbital

area doubly concave with a spinous medial ridge; its greatest width (10 millimeters) about
24 iu the length of the head.

Postorbital portion of head (13 millimeters) about half its length, IJ as long as eye,

which is circular, its diameter (10 millimeters) contained 2i times in the length of the liead.

Snout broad, very obtuse, its width at nostril nearly equal to interorbital width, its

length (6 millimeters) 4'^ times iu that of the head. Nostrils normal.

Teeth in both jaws iu villiform bauds, very small; a naked space at the symphysis of

of the intermaxillary^ vomer and palatine toothless. Gill-rakers very short, minute, and
rather numerous; about 18 below the angle of the anterior arch. Pseudobrauchia' absent.

Barbel two fifths as long as the eye.

First dorsal composed of 2 spines, the first of which is minute, inserted at a distauce

from the snout (28 millimeters) equal to the length of the head; the second as long as the

head without the snout, and 10 branched rays; its base (10 millimeters) equal to diameter

of eye. Second dorsal almost rudimentary, its rays remarkably short, about 133 in num-
ber; its distauce from the first dorsal half the length of head.

Anal much higher than second dorsal, its distance from the snout (46 millimeters) con-

tained about 3i times iu the total length. About 27 rays iu a space equal to length of

head. Anterior rays longest, in length about three fourths of the diameter of the e.ye.

Pectoral inserted under the first branched ray of the first dorsal, its length (20 niilli

meters) equal to twice that of the eye and about two-thirds length of head.

Ventral slightly behind the pectoral, its first ray filamentous, reaching to the base of

the tenth anal ray; it consists of 11 rays.

Color, gray, with silvery tints on sides; the abdomen and lips dark.

Dr. Bean has rel'xamined the tyi)es of Batkyijadus camiiosns, and is convinced that

Dr. Giiuther is probably right in his statement that it belongs to the subgenus MyxUi-

co)iunis, but since the specimens nrv all young and have more rays in the ventral fin

than the described species, it can not be referred to M. louf/ifilis, and must be called for the

present Hymcnoceplmlus cavcrnosus.

The following revised data are presented: 1). ii, 10, 133; A. 27 rays in space equal to
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leno-th ofliead; V.ll; T. 13; liciglit 7 in total; licad 0. Interorhital area 2i in head. (M|iial

to eye. Snout 42 iu bead. Teeth iu villifoiin bands. ( ullmkeis very short, ndnute, about
18 below the aiiijle. No pseudobvancliia'. iJaibel I'i in eye.

The type, number 37;{37, is a young .speeimen, 102 millimeters lon.u, obfained by the
Albatross at station 2398, N. Lit. 2So 45', W. long. SO'' 20', at a dei)th of 227 fathoms.

LIONURUS, Gunther.

Lioniiriis (as 8ul)gemis), GiiNTHER, Challeiigor Rcjxirt, xxii, 121.

A genus resemblint;- .Vrte»v/c».>(, but with indiricated, smooth, and (hiecid scales; soft,

cavernous bones; small eye; filamentous ventral ray; minute l>arbel, and i)roJecting, pointed

suoiit. A eharaeteristic bathybial ty])e.

Giinther's Macnints micruh'2>is, [loc. cit.) from oti' iMatuku, Fiji Islands, 315 fathoms, is

provisionally referred by liiiu to this division, though based ujion immature specimens.

Lionurus liolejjis, Gilhcvt (Proe. U. S. Nat. Mus., xiii, 1890, 117), was taken l)y the

Albntross, off the coast of California, in 093 fatlioms.

LIONURUS FILICAUDA. Giinthek. (Fi<;nro :M2.)

Corypliannides (Lionurun) filicaiida, (ifNTDEK, Ann. and Mag. Nat. Hist., 1S7S; Chulk'iigi-T Krport, x.xii, L'7,

pi. xxxiv, fig. B.

Snout considerably projecting beyond the mouth, pointed in the middle; it is twice as

long as the eye, which is unusually small, only half as wide as the interorbital space.

Mouth rather wide, extending beyond the center of the eye. Upper teeth villiforni, in a

very narrow band, those of the mandible very small, biserial. I'.arbel minute. Pra'Oper-

culnm with the angle jirodnced backwards, broadly rounded and crenulated on the margin.

The terminal portion of the tail is prolonged into a long filament, more slender than in

any of the other si)ecies. Bones of the head soft.

Scales of moderate size, thin, cycloid, and deciduous; six or seven in a transverse

series between the first dorsal spine and the lateral line; snout and iiderior half of the

infraorljital region naked. The second dorsal spine slender, with the barbs iu front veiy

inc'onspicuous and sometimes entirely absent. The distance between the two dorsal fins is

less than the length of the head. The outer ventral ray produced into a short filament.

Distance between vent and isthmus less than the length of the head.

Head and trunk whitish, tail brownish, lower part of the head and gill-opening black.

{Gunihvr.)

Eadial formula: D. 11; J'. 20; V. 9; Ca^c. ])yl. 7.

The GlmUeiKjei- obtained this species from the Antarctic Ocean and from the deej) sea

on both sides of the Scmth American Continent: from station .•'.2;-), at a depth of 2,050

fathoms; from station 323, at a depth of 1,900 fathoms; from station 299, at a dei)th of 2,100

fathoms; from station 15S, at a deptli of 1,800 fathoms; from station 157, at a depth of 1,950

fathoms, ami from station 140, at a depth of 1,375 fathoms.

Dr. Giinthcr holds that this species is clearly oue of those of the family wlii(-li extend to

the greatest depths, since the small eye, the soft bones, the lack of firmness in the scales,

and the tilameutous tail indicate its abyssal abode.

TRACHONURUS, Gunther.

TrKclioiiiinis (as subgeuns), fti'NTHEH. Cliallcngfi' Rejiort. xxii, 1887, 121.

A genus resembling MHOurxs in fiain and dentition, but with incomplete st|uamation,

the skin being densely studded with erect spines, strongest at the bases of the vertical

fins, space between the vent and ventral scalelcss; .snout short, compressed; intenubital

ridge ob.solete; mouth small, lateral.

In addition to the type species, .1/. rinosiis, Giinther (Challenger Kep<>''<? >^^"' 142, pi.

xxxvi, fig. 1!) from Japan, 345 fathoms, and the Philii>piues, 500 fathoms, our Mulacocepludm

sulcatus appears to belong to this group.
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TRACHONT'RTTS STILCATTIS, Goode and Bean. (Figure 343.)

Coryphwnoides sitlcatiin, (iuoDio and Bean, Proc. U. S. Nat. Mus., viii, 1885, 596; Oceanic Ichthyology, 403.

Macrurus ( Malacoccphalm) siilcalus, GiJNTHER, Challenger Report, xxii, 1887, 169.

The type of this species, Cat. No. 37335, is an individual 238 millimeters long, taken at

Alhatrosn station 3304, in 420 fathoms, with a large specimen (about 350 millimeters) badly

mutilated, from Blalce station Lxxiii, off Martinique, 472 fathoms, as a collateral type.

Body is elongate, rapidly contracted behind the abdomen, the tail long and whip-like;

greatest height of body (25 millimeters) 9i times in total length.

Scales moderate, strongly armed, each with 8-10 spinelets, irregularly placed, the

spinelets less numerous in the young, which feel bristly to the touch, separated by wide,

deep furrows (hence the specific name); more than 175 in the lateral line. Between origin

of dorsal fin and lateral line 7; counting from the origin of the lateral line the luimber of

scales in a distance equal to length of head is 33. Between the anal and vent 21-22

(counting forward from vent, 10 counting backward).

Armature of head similar to that of body, but the scales upon the snout, cheeks, and

chin have very feeble spines.

Length of head (32 millimeters) 7i times in total length.

Interorbital area nearly tlat, its length (10 millimeters) equal to diameter of eye, and a

little less than one-third length of head. Postorbital jwrtion of head (15 millimeters) IJ

times as long as diameter of eye. Eye circular, in larger individual its diameter less than

width of interorbital space, 3| times in length of head. Snout short, obtuse, scarcely over-

hanging the mouth, its length (7 millimeters) 4^ times in that of head; in the larger indi-

vidual it is 4;\ times in lengtli of head.

Nostrils somewhat above level of middle of eye, the anterior one nearly upon the

dorsal outline.

Teeth, two series in upper jaw in villiform bands, in the outer series slightly enlarged;

in lower jaw in a single series.

The end of the maxilla reaches to the vertical through the hind margin of pupil in the

large .-specimen, to that through the front margin of the same in the type. Length of upper

jaw, including maxilla (11 millimeters), about 3 times in length of head. Length of man-

dible (13 millimeters) equal to one-half the height of the body. Barbel (4 millimeters) 2J
times in diameter of eye; in the large specimen it is half as long as the eye.

Gill-rakers very small, tubercular, almost rudimentary, about 10 below angle of first

arch; the attachment of the membrane to the first arch is very extensive, but the mem-
branes are free from the isthmus. Pseudobranchia' absent.

First dorsal comparatively low, composed of 2 spines, the first rudimentary, the second

elongate and smooth, and 8-9 rays. Its insertion is immediately over that of the pectoral;

its distance from the snout (30 millimeters) equals IJ times the length of the head; its lengtli

of base (7 millimeters) equal to length of snout. Its longest spine, when laid backward

reaches beyond origin of second dorsal, its length (15 millimeters) one-half to twothii'ds

that of the head.

Second dorsal very low; its distance from first dorsal equal to one-third length of

head ; in the type about one-fourth.

Anal much higher than second dorsal, yet very low, its longest ray equal in length to

diameter of eye; its distance from snout (51 millimeters) 4§ times in total length, its origin

being nearly under that of the second dorsal.

Pectoral inserted under origin of first dorsal, its length about .4 that of head.

Ventral inserted behind the vertical from the end of the base of the first dorsal in the

tyi)e. In the mutilated larger specimen it appears to be under the posterior ray of the first

dorsal. The ventral extends to the origin of the anal, its length (10 millimeters) equaling

diameter of eye; in large specimen 1^ diameter of eye. Vent about midway between origin

of ventrals and anal.

Radial fonnula: D. II, 8-9; A. 120; V. 7; P. 13,
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111 a distance ecjual to length of licad 32 rays were counted in the dorsal liii; in the
anal fin, 22.

Oolor, brown; al)donien and lower part of head in young blacivish.

CETONURUS, Gtinther.

Cetoniirus (.as subgenus), OlTNTnER, Ch.illenger Report, xxn, 1887, 124,148.

A Macri(r}(s like form, with immense, thick, an.siiilar head, with caveriions bones; with
quadrate massive snout, and with trunk exceedingly short, running into a short, much
compressed, and low tail immediately behind the. vent. First dorsal with about 10 spines,

inserted over or in advance of the origin of the pectorals; the second and longest spine

slender, obscurely seriated. Ventrals moderate, inserted under or in advance of insertion

of pectorals. Head with dense, flaccid skin, thickly covered with small villous scales;

scales of body with a few long, slender, curved sjiiues. No lateral line. A series of larger

scales along base of second dorsal, which is weak and low. Bones thin and flexible.

The type of this genus or subgenus is Cctoiiuru.s cransicejyj, Giinther (Challenger Report,

XXII, 143, pi. XXXVII; Ann. and Mag. Xat. Hist., ii, 1878, 2."")), taken by the Challcngtr north

of the Kermadec Islands, in 520 fathoms.

CETONURUS GLOBICEPS, Vaillant. (Fig. 1(44.)

Macrurus globiceps, Vaillant, L.a Nature. 1884, No. .560.

ffi/mtniirephaliifi glohiceps, Vaillant, Exped. Scieut. Tr.iv.aillour et Talisman, 214, 38G.

Hijmenoi-rphtihis rrassiceps, Vaillant, np, vit., 214, pi. xx, fig. 1.

Head and anterior part of body very large; the greatest height two-elevenths, its

greatest thickness one-twelfth of total length. Head globular in form, its length one-fifth

that of the body. Snout targi<l, obtuse. Mouth moderate, inferior. Body greatly con-

tracted behind the vent, which is in vertical from iiosterior end of first dorsal.

Diameter of eye about (me-fourth the length of the head. Width of the interorbital

space two-fifths the length of the head. Barbel small and slender.

Opercula covered by thick skin, only visible upon dissection. Small rough scales cov-

ering entire head; those upon body also small, very rough; a row of much stronger ones

along the base of the second dorsal. Lateral line not perceptible. About 200 scales in

longitudinal row, 51 in vertical row.

First dorsal small, its second spine slender, covered with weak serrations. Second

dorsal low and with feeble spines, its origin separated from the end of the first dorsal by a

space equal to twice the length of the base of the latter. Anal much higher than the second

dorsal, its anterior rays much the longest; its origin nearly under that of the second dorsal.

Pectorals moderate, talciform, reaching beyond origin of anal. Ventrals small, in advance

of the pectorals.

Badial formula: D. II, 0-f ?; A. 103!; V. 10.

Tiie French expedition obtained 17 examples in the Gulf of Ciascony at 1,(;00 meters,

on the coast of Boudau at 1,130 to 1,435 meters, and off the Azores at 2.005 meters. It

has not yet been found in the Western Atlantic.

CHALINURA, Goode and Bean.

ChaUnura, Goode and Bkan, Bull. Mas. Coiup. Zool., x, 199.

Chalinurun (subgenus), Gunther, Challenger Report, xxil, 144.

Scales cycloid, fluted longitudinally with slightly radiating stria\ Snout long, broad,

truncate, not much produced. Mouth lateral, subterminal, very large. Head without

prominent ridges, save the subocular ones and those upon the snout; the suboibital ridge

is not joined to the angle of the preopercnlum. Teeth in the ujiper .jaw in a villilbrm band,

with those in the outer .series much enlarged; those in lower jaw uniserial, large. Xo teeth

on vomer or palatines. Dorsal spine serrated. Pseudobranciiia^ i)resent, but small. Gill

rakers spiny, depressible, stout, in double series on the anterior arch. Branchiostegal

membrane apparently free from the isthmus. Ventrals below the pectorals. Barbel present.
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We i)rott>st agiiiiisfc tlie action of English iclitliyologists in changing the form of the

generic name. It is j)roperly and legitimately formed from \r,h,o^ (a thoug), and >,tii)a (tail).

Ghaiimira fcrnmidezianns, Giinther (Challenger Eeport, xxii. 14r),(pl. xxxviii, fig. B)

was obtained by tlie ChaUcni/rr at station 300, sonth of Juan Ferimndez, in 1,375 fathoms.

('Iidlinnra Jioccpliala., Giinther {loe. cit., 145, pi. xxxviii, tig. A) was taken by the

Challcvffer off Japan, in 1,875 fathoms, and in mid Pacific in 2,0.50 fatlioms.

Chdliniira Murrayi, Giinther [loc. cit., 140, pi. xxxiv, fig. A) was taken by the (Uudleiif/er

off New Zealand in 1,100 fathoms.

Chitlinura serrtda, Bean (Proc. IT. S. Nat. Mus., xiii (No. 795), 37) was taken by the

Alhiitross east of Prince of AVales Island, in 1,500 fathoms.

Cli((liiiura Iiis2)i(l((, Alcock, from the Bay of Bengal, i'20-240 fathoms (Ann. Mag. Nat.

Hist., 1889, Nov., 397).

CHALINURA SIMULA, Gooi>k and Bean. (Figure 345 )

Chaliuura Simula, Goode and Bean, Bull. Mus. Comp. ZoJil., x, 109.

Macrurus nimidii.i, Gi'TNTHER, Challenger Report, xxu, 1887, 143.

The most salient characters are (1) the very large month, (li) the long obtuse snout, and

(3) the very elongate first ventral ray.

The body is shaped mucli as in Gorypluvnoulfs, \nit is rather stout, its greatest height

being contained 6 times in its total length. The back is somewhat gibbous in i)rotile, the

dorsal outline rising quite rapidly from the interorbital region to the origin of the first

dorsal, whence it descends almost in a .straight line to the end of the tail.

The scales are rather small, but with indications, particnjarly on the head, of radiating

striie. The number of scales in the lateral line is about 1 50 ; about 8 rows between the origin

of the dorsal and the lateral line, and 17 to 19 between that line and the origin of the anal.

Tlie length of the head is contained about o times in the total length of the body. The
width of the interorbital area is much greater than the long diameter of the orbit, which is

nearly twice that of the snout. The postorbital portion of the head is about three times as

long as the diameter of the eye. The length of the operculum is equal to half that of the

upper jaw. The preoperculum is emarginate on its posterior limb. The orbit is nearly

round, its diameter contained times in the length of the head. The snout is broad, obtuse,

scarcely projecting beyond the mouth; its width nearly as great at the tip as that of the

interorbital space or as its own length. The median ridge is very ])i'ominent, gibbous in

outline when observed laterally; the lateral ridges start out almost at a right angle with

the median ridge, and are not continued upon the sides of the head. The suborbitals i)rom-

inent, forming broad subocular ridges. No supraorbital ridges. Nostrils in front of the

middle of the eye, and nearer to its anterior margin than to the tip of the snout. Barbel

longer than the diameter of the eye.

Teeth in the ujiper jaw in a broad villiform band, with the outer series very much
enlarged. The lower jaw with the teeth in a single series.

Distance of first dorsal from snout 4J times the length of its base, its distance from the

anterior margin of the orbit about equal to the length of the head. First sjiine very short,

seiiond rather stout and with a simple serration anteriorly, the seme closely appressed

to the spine; its length two-thirds that of head.

The second dorsal begins at a distance from the first about equal to the lengtli of the

upper jaw.

The anal is high, its average rays being about three times as long as those in the

dorsal. It is inserted .slightly behind th<^ perpendicular from the last ray of the first

dorsal. The pectoral is inserted over the base of the ventral (its rays are mutilated). The
ventral is inserted almost under the pectoral, but very slightly in advance; its distance

from the snout is less than the length of its longest ray, which is jirolouged in a filament

which extends to the base of the eighteenth ray of the anal fin.
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Radial formula: JJ. ii, D, 113; A. US; 1'. 20; V. 'J; B. vi.

The type specimeu, ioS millimeters in leugtli, wa.s taken by the Jilah: from station
CCCViii, in il^ 25' 4.1" N lat., GoO 3.v iny \V. ]„„., at a depth of 1,212 fathoms. Tlie lihikc

also secured specimens, ai)parently belonjiing- to tliis species, from station cccxvii, in
31° 57' N. lat., 780 18' 35" W. Ion., at a depth of 333 fathoms; and from station cccxxv, in
33035' 20" N. lat., Tfio W. Ion., at a depth of G17 fathoms.

The Albatross obtained examples from station 201)5, in 39" 2'J' ]S'. lat., vO'' .J8' 40" VV. Ion.,

at a depth of 1,312 fathoms; from station 2105, in 37'^ 50' X. lat., 73"^ 03' VV. Ion., at a deptii

of 1,395 fathoms; and Cat. Xo. 332S0, U. S. X. M., from station 2037, in 38'^ 53' N. lat.,

G90 23' 30" VV. Ion., at a depth of 1,731 fathoms.

CHALINI;KA KREVIBAKBIS, (i()<.iiK and Beax, n. s.

The length of the specimen described is 345 millimeters. It is almost entirely denuded
of scales; those that remain have about six longitudinal ridges comiiosed of small spines as

in the species of .¥(/(;•«/•».•>. Tlie first gill opening also is restricted as in Macrurus. The
teeth of the upper jaw are in a villiform l)and with the outer series enlarged. Mandibulary
teeth uuiserial.

The greatest height of the body (54 millimeters) equals the length of tlie head without

the snout. The length of the iutermaxilla is one-third the length of the Iiead. The maxilla

extends to below the hind margin of the orbit. The length of the mandible is nearly one-

half that of the head, which is 68 millimeters long, being about one-fifth of the the total

length. The Ijarbel (8 millimeters) is two thirds as long as the eye and one-half as long as

the snout. The length of the eye (11 millimeters) is one-sixth the length of the head, and
one-half tlie width of the interorbital space.

The second spine of the dorsal (42 millimeters) equals the length of the i)Ostorbital

part of the head. The ventral when extended reaches to the sixth ray of the anal. The
distance from the ventral to the vent eciuals one-half the length of the head. The length of

the pectoral ecpials the p()storbital part of the head.

D. II, 8; the first 31 rays of the second dorsal occupy a space equal to the length of the

head. Anal: the first 25 rays occupy a space equal to the length of the head. The longest

anal rays are nearly half as long as the i>ectoral.

The interspace between the first and second dorsals is one-half of the interorbital part

of the head. Ventral 9. Scales 8—140.

The type of the species, Cat. Xo. 33453, U. S. X. M., was taken by the Albatross ou

September 4, 1883, at station 2077, in 41^ 09' 40" X. hit., G(i'= 02' 20" W. Ion., at a dei)tli of

1,255 fathoms. Examples were also obtained by the Albatross from station 2530, in 40^

53' 40" X. lat., GGo 24' W. Ion., at a depth of 95G fathoms; Cat. Xo. 33269, IT. S. X. M., from

station 2037, in 38° 53' X. lat., 69^ 23' 30" W. Ion., at a depth 1,731 fathoms; Cat. Xo. 35560,

IT. S. X. M., from station 2210, in 39'^ 37' 45" X. hit., 71° 18' 45" AV. Ion., at a depth of 991

fathoms; Cat. Xo. 3339G, U. S. X. M., from station 2077, in 41° 09' 40" X. lat., 60^ 02' 20"

W. Ion., at a depth of 1,255 fathoms; Cat. X^o. 33272, U. S. X. M., from station 2035. in 39o

2G' 16" X. lat., 70° 20' 37" W. Ion., at a depth of 1,362 fathoms.

CHALINI'RA OCCIDENTALIS, Goodi; and Bkax.

Malacocephalus occidenlalh, Goode and Be.vn, Proc. U. S. N.at, Mus., viii, 1885, 597.—Gunther, Challenger

Report, XXII, 1887, 134, note.

A species which in general appearance and proportions resend)les Malacoccphahts

Uecis, Giinther. Anal fin commencing at a distance behind the vent equal to th(! length

of the snout, its distance from the origin of the ventrals being less than the distance from

the origin of the anal, which is distinctly behiml the vertical tlirougji the posterior end of

the first dorsal. The ventrals originate under tlie middle of tlie first dorsal, and the pec-

torals under its origin. The ventral extends to, or slightly beyond, the anal origin. The

pectoral is as long as the head without its postorbital part. The diameter of the eye is
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contained 2:5- times in tlie length of tlie head. The barbel is slightly longer than the eye.

The snout is onc^iuarter as li)iig as the head and equal to the interorbital space.

It differs also in the serrature of the second dorsal spine, and its length, which is

uearly equal to, if not longer than the head. In our niutilated specimens the first branched

ray is nearly as long as the head. The gill rakers are rudimentary, there being 11 below

tlic angle of the first arch.

The types of this species are small and in very bad condition, making it difficult to

determine the dentition with certainty, but the intermaxilla has an outer series of enlarged

teeth and behind a villiforni band of smaller teeth. The mandibulary teeth are uniserial,

all small and unequal in size. The gill juembrane is attached to the isthmus, but has a

narrow, free margin behind. The scales are studded with minute spines, but have no

median keel. The intermaxilla is protractile almost in a vertical direction; it is a 'oug

bone, being continued beyond the vertical expansion.

D. I, 10; the long second ray coarsely serrated.

A single specimen, 141 millimeters in length, was obtained by the Blal'e from station

Lxxxiii, off' Granada, at a depth of 164 fathoms. The Alhatross secured an individual

from station 2474, in 44° 28' 30" N. lat., 57° 10' 45" W. Ion., at a depth of 133 fathoms;

and two small specimens, 154 and 203 millimeters in length, respectively, from station 2310,

in 35° 44' I^. lat., 74° 51' W. Ion., at a depth of 132 fathoms.

CHALINUEA LEPTOLEPIS, Gunther.

Voryphanoides Icptolejiw, Gunther, Ami. and Mag. Nat. Hist., 1877, XX, 441.

Maa-tirus (ChaUnurve) leptolepis, Gunther, Challenger Report, xxii, 144, pi. xxxi.

Uead compressed. The snout is rather long, but its front projects but slightly beyond

the mouth, which is almost anterior. The eye is comparatively small, rather more than

one-half the length of the snout, or one-seventh the length of the head and three-fifths the

width of the interorbital space. Mouth wide, lateral, extending to below the hind margin

of the eye. The teeth of the outer series of the upper jaw are widely set and much stronger

than tliose of the villiform band. Mandibulary teeth in a single series. Barbel as long as

the eye. The preoperculum with the hind margin excised, and with the angle rounded

and produced backwards, naked; its lower margin is not toothed.

Scales thin and deciduous ; most with 5 or 7 radiating keels, some, especially on the back,

nearly or quite smooth. There are 7 scales in a transverse series between the first dorsal

and the lateral line. Those on the gill-cover and in front of the ventral fins are quite

smooth; the front part of the snout and the lower half of the infraorbital region scaleless.

Second dorsal spine slightly jiroduccd, with barbs in front, which are rather distantly

arranged. The second dorsal fin commences at a short distance behind the first. The outer

ventral ray produced into a long filament. Distance between vent and isthmus equal to

the length of the head.

Eadial formula: D. 19; V. IS; V. 0.

A single specimen was obtained by the Challenger off the coast of Brazil in 350 fathoms.

OPTONURUS, Gunther.

Optoniirus (as subgenus), Gunther, Challenger Report, xxii, 147.

A genus or subgenus ot 3Iacrurida', distinguished from Chalinura chiefly by the absence

of denticulations from the first dorsal spine. The only species as.signed by Gunther to this

group is O. (lentivKlatu.s (Tiichardson), which occurs in moderately deep water off the coasts

of South Australia and New Zealand. The Challenger obtained it oft New Zealand at a

depth of 275 fathoms, and off the Kermadecs, in 520 fathoms.

MALACOCEPHALUS, Gunther.

Malacoeephalua, Gunther, Cat. Fieh. lirit. Mns., iv, 1862, .S!)fi; Ch;illenger Report, xxil, 124, 148 (type, M.
lavis, Lowe).

Intermaxillary teeth biserial, mandibulary teeth uniserial. Mouth lateral; snout short,
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obtuse. Head without prominent ridges, witli wide iiuieiferous cavities. Dorsal lin i)lantcd

over origin of pectorals, its longest spine smooth. Pectorals i)hiced high, opposite upper
angle of gill cleft. Scales small, bristly. Lateral line originating at upper angle of gill

cleft.

Malacocephalus occurs in the northeastern, southeastern, and southwestern Atlantic,

the Mediterranean and the Bay of Bengal.

The Macruruti inacrochir assigned here by Dr. CHinther does not ajipcar to us to be con-

generic with Malacoccpknlus Iwris. We have therefore proposed for it a new genus under
the name Abyssicola, the diagnostic characters of which are given on page 117.

MALACOCEPHALUS L^EVIS, (Lowk), Gunthek.

Macrurus Iwvis, Lowe, Proc. ZoiJl. Soc, London, 1843, itl'.
'

Macriirus (Malacocephalun) hvvis, GiJNTHER, Challenger Kejiort, xxii, 1887, 118, pi. xxxix, fig. I!; Ann. and
Mag. Nat. Hist., Dec, 1889, 418.—Alcock, Ann. and Mag. Nat. Hist., 188!t, 398.

Malacocephalus Imvis, GuNTHER. Cat. Fish. Brit. Mus.. iv. 397.

—

Lutken, Vid. Meddel. Nat. Foren., Kjobenliavn,

1872, 1.—MoKEAU, Hist. Nat. Poiss., Franco, in, 284.

Head compressed, with vertical sides; nmciferous (cavities wide. Snout obtusely coni-

cal, slightly projecting beyond the mouth, the cleft of which is oblique, anterior and lateral,

and extending somewhat behind the- middle of the eye. Teeth of the upi)er Jaw biserial,

those of the outer series much stronger than the inner; mandibulary teeth uuiseiial. Bar-

bel shorter than the eye. The interorbital space tlat, its width being equal to or less than

the diameter of the eye, which is large, longer than the snout, and one-third or two-seventlis

of the length of the head. Scales very small, much deeper than long, covered with .short

minute bristles. Praioperculum with the posterior margin slightly excised above the angle,

and with the lower margin not serrated. The entire head is covered with minute, rough

scales. Anterior dorsal spine smooth. Pectoral tin about two-thirds of the length of the

head. The vent (Fig. b) is close to the root of the ventrals, which reach beyond it; it lies

at the end of an oval scaleless depression, and there is another triangular scaleless s])ace

between the roots of the ventrals. Distance between the vent and the isthmus two-thirds

of the length of the liead.

Brownish above, sides silvery; axil, ventrals and the region in front of them black;

branchial cavity partly black, inside of the mouth white. (Uilnther.)

Eadial fornuila: D. 13-14; P. 17; V. 0.

The type, KJ inches long, obtained by Lowe at Madeira, is in the British Museum, where

it was examined by us in 1883. Lutken has found the species on the coast of Denmark,

and Giinther records its capture southwest of Ireland in L'.">0 fathoms and in the ]\Iedi-

terraneau. The Challenger obtained a single specimen off the coast of Pernamlnico (station

12ii) in 350 fathoms. The Investigator obtained a form supposed by Alcock to be identical

with this in the Andaman Sea in 205 fathoms, and in the Laccadive Sea in 188-220 fathoms.

It has not yet been observed in the northwestern Atlantic.

Glinther's revised diagnosis is given above.

MALACOCEPHALUS OCCIDENTALIS, Goode and Bean. (Doubtful siiocics).

Malacnccphalus ncHdentalis, Goode and Bean, Proc. U. S. Nat. Mus., 1885, .598.

Small specimens, 37330, in imperfect condition were obtained from Albatross station

2310, north latitude 35° 44', west longitude 74-^ 51' (length 154 millimeters and 203 milli-

meters), at a depth of 132 tathoms, and from Blalce station Lxxsiii, off Granada, at a

depth of 104 fathoms (length 141 millimeters). They correspond in the main with Giin-

ther'sfuU description ofMalaeocephalus laris, hnt differ in the position of the vent, the

ventrals, and the anal fin; the latter commencing at a distance behind the vent equal to

' Maci-urus la:vis. M. pallidus, griseus, lueidus, lanigatus lissinis areolato-scabcr, inermis; squaniis

inconspieuis minutis; capite rostro.ine acnto abbreviatis, simplicibus (nee cffilatis uec carinatis); ouuis

rotuudatis; dentibus in maxilla infeiiore validis, uuiseriatis; piumc dorsalis prim;u radio pnmo mermi.

ID. 1+9; 2.D. et. A. 8; P. 15; V. 1+ 7.
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tlic loiigth of the snout, its distance from the origin of the ventrals being less than tlic

distance from tlie origin of the anal, which is distinctly behind the vertical through the

posterior end of the first dorsal.

The ventrals originate under the middle of the tirst dorsal, and the pectorals under

its origin. The ventral extends to, or slightly beyond, the anal origin. The pectoral is as

long as the head without its postorbital part. The diameter of the eye is contained 'J.\

times in the length of the head. The barbel is slightly longer than the eye. The snout is

J as long as the head and equal to the interorbital space.

It differs also in the serratiu'e of the second dorsal spine, and its length, which is

nearly equal to, if not longer than, the head. In our mutilated specimens the first

branched ray is nearly as long as the head. The gill-rakers are rudimentary, there being

11 below the angle of the arch.

NEMATONURUS, Gunther. (Figure 346.)

Nematonurua (subgenus), Gunther, Clialleuger Kt-port, xxii, 124, 150.

Macrurid fishes, with comparatively short, thick, fusiform body; short, globular head;

very obtusely rounded snout, and with eye close to profile. Mouth entirely inferior, but

not far from tip of snout. Teeth uniserial in the jaws. Branchial opening very wide, the

branchiostegal membrane adhering slightly (iu N. gifjas) to the isthmus. Head entirely

covered with large spinigerous scales, like those ujion the body. Muciferoiis cavities not

greatly enlarged. Lateral line originating at a distance from gill-opeuing, usually above

it. Pectorals placed medially, below upper angle of gill-cleft. Ventrals stout, with outer

ray filamentous. Dorsal origin behind that of pectoral, its longest spine serrated (though

but slightly in N. gujas). A considerable space between the two dorsals. Second dorsal

and anal not very unlike in height, the anal being somewhat further forward.

Three species appear to belong clearly to this group; N. annatus (Hector), from the

South and Middle Pacific, 400-2,425 fathoms (Challenger Report, xxii, l.^O, pi. XL,fig. A);

N. affiiiis (Gunther), from the east coast of South America, 1,900 fathoms; and j\^ yigas

(Vaillant), from the North Atlantic, 2,082-2,128 fathoms.

Nematonurus is a thoroughly characteristic bathybial genus.

NEMATONUKUS GIGAS, (Vaillant), Goode and Bean.

Corypluvnoidea gigas, Vaillant, Exp. Sci. Travailleur et Talisman, 1888, 232, pi. xx, fig. 2.

Height of body one-sixth of its length; its thickness one-eighth, being stout, com-

paratively short, and, like the head and snout, inflated. Length of head about equal to

height of body. Month large, inferior, under the eye. Teeth in jaws in a single row,

simple, conical, about 20 to 25 on each side of either jaw. Eye close to profile, its diameter

flue-flfth the length of the head, and a little less than width of interorbital space, which is

one-fourth of head. Length of barV)el equal to diameter of eye, which is about equal to the

length of the snout. Scales strongly spinigerous, with spines arranged in radiating rows.

Nine above and thirty-four rows below lateral line, which contains 138 scales. Head
covered with rough scales like those on the body. Limb of preoperculum concave.

First dorsal placed comparatively far back, without elevation of the dorsal outline at

its base; its second spiue almost smooth, but with a few rugosities near its tip; its height

equal to about half that of the body. Distance of second dorsal from first equal to 2h times

the length of the base of the latter and a little less than the length of the head. Origin of

anal nearly under nnddle of interspace between dorsals. Its height similar to that of

second dorsal. Pectorals rather strong, with outer ray somewhat produced. Ventrals

slightly behind root of pectoral, far iu front of origin of dorsal, rather strong, with outer

lay iiroduced.

Color gray; branchiostegal membrane and fins brownish.

D. 10 + 87; A. 107; V. 10.

Two specimens were obtained by the French expedition between the Azores and the

French coast iu 4, 105 and 4,255 meters.
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MOSELEYA, Goode and Bean, a. g. (Figure y47.)

Macmrids, having the dorsal siib-coutiimoiis; the anal much higher than tlic second
dorsal. Head and snout long, Gadus-like

; mouth large, lateral, subtenuiual. Scales .small,

not spinigerous, but with about live feeble radiating keels. Ventrals in advance (»f pecto-
rals. Vent far forward, almost under last rays of first dorsal. I'ectorals and ventrals
strong, talciform, the outer ray of each prolonged, that of Mie vc^ntral exceedingly. Dorsal
spine feebly serrate. Barbel minute.

This genus is proposed for the reception of Mmrurtis hnujlfiUs. (liinther (Ann. and
Mag. Nat. Hist., 1877, xx, -13'J; Challenger Eeport, xxn, 1887, 151, pi. xxxv), a species
obtained by the Challenger at station 235, south of Yeddo, .Japan, at a deptli of .jO."5 fathoms.
The type is 28 inches long, and is admirably tigured in the Challenger Uei»ort.

The genus is named in honor of Professor Henry N. Moseley, F. li. S., of Oxford
University, whose contributions to natural history while naturalist of H. M. S. Challenger '

we desire to commemorate.

ABYSSICOLA, Goode and Bean, n. g.

Macruridswithvilliform i7itermaxillary teeth, uniserialmandibulary teeth. Dorsal, ven-
tral, and pectoral origins neaily in the samc^ vertical; pectoral very long, spatulate. Dorsal
tins separated by a considerable interval. Snout produced, tetrahedral. Interorbital space
flat, wide. Mouth wide, lateral; the intermaxillary shorter than maxillary.

This genus is based upon Maerunm macrochir, Giinther, obtained by the Challenger at

station 232, on the Ilyaloneina ground off Inosima, Japan, at a depth of 315 fathoms (Giin-

ther, Ann. and Mag. Nat. Hist., 1877, xx, 438; Challenger Report, xxii, 1887, 1-18, pi. xxix,

fig. B). The type, which was 27.J inches long, is admirably figured in the Challenger

Keport (Figure 318).

TRACHYRHYNCHUS, Giorna.

Traclii/riiicua, GioKNA, Mem. Aecad. Imp. Turin, xvr, 178, 1803.

Ti-achijrIiijiirhKs, GuNTHER, Challenger Report, xxii, 1887, 152.

Lepidoh-priis, Risso, Ichtb. Nice, 1810, l'J7 (type, L. h-achyrinciis, Risso).

Oxijcephaa, Rapinesque, ludice d'lttiol. Siciliaaa, 1810 (type, O. scahrus, Raf.=L. trachi/rhiiicim, Risso).

Lepidosoma, Swainson, Nat. Hist, and Class. Fish., 1838, ii, 261.

Snout produced into a long depressed process, sharply pointed in front, and with a

rather sharp lateral edge, which is continued in a straight line across the infraorbital region.

Mouth horseshoe-shaped, situated at the lower side of the head. Teeth in both Jaws in

villiform bands. A barbel. A scaleless fossa on each side of the nai)e. The second dorsal

fin well developed from its beginning. Scales of moderate size, more or less spinigerous;

a series of larger scales, each armed with a projecting ridge along each side of the base of

the anterior portions of the dorsal and anal fins. Of tlie gill-covers the operculum is par-

ticularly small. Gill membranes scarcely united in front. Four gills with well-develoi)e<l

gill lamin;e. The first branchial arch is free and provided with short styliform gill-rakers.

[Oiinther.)

Traehijrhynchus longlrostris, Giinther, (Challenger Report, xxii, 153, pi. xl,i, tig. B), was

taken by the Challenger Northeast of New Zealand, in 1,700 fathoms.

TRACHYRHYNCHUS SCABRUS, (Rafinescjue), Goode & Bean. (Figure 349.)

Mysticetus aucloris, Aidrovandus, De Piscibus, 1638, 342.

Trachyiincim (no Bpocific name), Giouna, Mem. Accad. Sci., Turin. .\vi, 180.'), 178, pi. i. ligs. 1, 2.

Oxycephan xcabnta, Rafinbsque, Indice dTttiologia Siciliaua, 1810, pi. i, ligs. 1,2.

Lepidolepi-us trachyriuchiis, Risso, Iclitli., Niec, 1810, 197, pi. vii, fig. 21.—Bonaparte, Catologo Metodico,

1846, 42.—C'ANE.STRINI, Areh. per la Zool., 1864, 371, pi. xii, fig. 2.

Lepidosoma traehyrhyitchus, Swainson, Nat. Hist, and Class. Fish., 1838, li, 201.

Macrurus Imchyrhynchus, Gunther, Cat. Fish. Brit. Mus., iv, 1862, 31.5.—Canestrini, Fauna Italica. IVsci,

315.—ViNCiGUERRA, Ann. Mus. Genov., xiv, 617; xviii, 564; Crocicre del Violante, 100.—Vaillant,

Exp. Sci. Travailleur et Talisman, 250, pi. xxi (scale.).—Capkllo, Peixes do Portugal, 1880, 32.

Ti-achijrhynchus trachyrliyuchits, Gunther, Challenger Report, xxii, 152, pi. XLi, fig. c.

Snout not quite twice as long as the eye, the horizontal diameter of which is much

lijSG8—No. 2 27
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Sicatci- tliaii tlie vertical, ahoiit ono-fourtli of the length of tlie head, aud equal to tlie

width of the iiiteiorbital s]iiU'(' above the center of the orbit. Scales very rough, each

with 3 or 4 acute aud proniiueut spines; 4 series between the iirst dorsal fin and the lateral

line; the crests of many of the enlarged dorsal scales are coarsely denticulated. The

entire abdomen covered with scales. Distance .)f vent from the isthnnis eijual to that of

the hind margin of the eye from the extremity of the snout. Barbel very small. Ventrals

small, inserted in fiont of the pectoral fin, with tlie outer ray produced into a short filament.

Anterior branchial arcli with 22 very short, styliform gill-rakers, {(liinther.)

This Ibriii, the Pizzune or Pesci sorici of the Sicilian fisherman, the Ealto of Cornigli-

auo, has been found in the vicinity of Nice and Genoa, as well as about Sicily, but not as

yet in the Adriatic, ^'incigucl•ra states that in the Gulf of Genoa it is more abundant

than Ccelorhynchun. With the long line at 600 fathoms, ott" Genoa, he obtained 1(5 speci-

mens of this form and none of the other. Both are taken at sea, some miles out from

Genoa, by the fishermen of Cornigiiano, at depths of 300 fathoms or more. The French

ships took 61 specimens off the South European and African coast in 400 to 1,400 fathoms.

Canestrini gives a fair figure and Vinciguerra a better one.

TRACHYRHYNCHUS MIIRRAYI, Gunthek.

Trachyrliynchus Murrayi, Gjinther, Cliallenger Report, xxii, 1887, 153, pi. m,i, Fig. A.

The large orbit is oval in shape, nearly one fourth of the length of tlie head, contained

once and two-thirds in the length of the snout, aud eipial to the width of the interorbital

space above the middle of the orbit. Scales almost smooth, having 1, 2, or 3 small spines

developed on their hind margin ; they arc rather irregularly arranged, in 4 series, between the

dorsal fin and the lateral line; crests of the dorsal scales .simi)le, triangular, spines directed

backwards, without denticnlation. The abdomen between the vent and the roots of the

ventral fins scaleless. The distance of the vent from the isthmus nearly equal to that of

the hind margin of the eye from the extremity of the snout. Barbel minute. Ventral fin

very small, scarcely in front of the pectoral, with the outer ray produced into a filament,

•which docs not reach the vent. Pectoral as long as the postorbital portion of the head.

Anterior branchial aich with 22 very short styliform gill rakers.

Light yellowish (in spirits) : vertical fins, ventral filament, interior of the mouth and

branchial cavity black. D. 9; P. 23; V. 7. (Gllnther.)

This S])ecies was discovered by the Knujht Errant in the Faroe channel, station 4, at a

depth of 555 fathoms.

MACHURON us, Gunther.

Macruromis, GOnther, Zool. Record, viii, 1873, 103; Challenger Report, xxii, 1887, 157.

Head and body compressed, covered with cycloid scales; trunk not abbreviated. Bones

of the head rather firm, with narrow cavities. Eye large; snout rather pointed; mouth wide,

lateral. Teeth in the upper jaw biserial, those of the outer series and those of the single

mandibulary series strong. Gill-membrane slightly united in front; 7 branchiostegals; 4

gills with the gill-lamiuie well developed; the first branchial arch free, with long lanceolate

gill-rakers. Rays of the second dorsal well developed throughout its length. Barbel none.

This genus includes a single species, Maeruronus Nova-zelandicv, (Hector), Giinther.

(Figure 350.) (Hector, Trans. New Zealand Inst., ill, 13C, i)l. xviii, fig. 1.—Hutton, Fish.

New Zealand, 49.—Giinther, Challenger Eeport, xxii, 1887, 157.)

Of this fish Dr. Gunther examined si)ccimens from New Zealand, Tasmania, and the

Messier Channel, the largest being nearly 2 feet long. "All of them," he writes, "seem to

have been caught near the surface and at no great distance from the shore, and it is not

prol)al)le that it descends to the same great depth as the other Ilacruri. Like Lepidopus^

it seems to liv'c for the greater ])art of the year at a small depth, and to periodically

ai)proach the shore at certain seasons. Hutton says that it is thrown up in large quanti-

ties on the shores of Uook Straits after heavy gales."
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STEINDACHNERIA, (iooi.ic A Bkan, ii. g.

Steindachneria, GoODi'; A Bean, in Agassiz, TUn-e C^ruises of tho Blake, ii, p. 26, 1888.

A genus of Macntrida; with laiKo terminal mouth, compressed br.ily, and tapering tail; ii

short si)iii(>u.s dorsal and a long, soft dorsal fin, tlie two contiguous. Botli dorsals elevated
anteriorly; anal tin consisting of a ditterentiated elevated anterior portion and a v<-ry long
low portion. Vent in the anterior third of the length. The intermaxillary and mand'ihular
teeth biserial, the outer seiies much enlarged. Vomeriue teeth present. Head of moderate
size, its bones soft and cavernous. Eye large. Gill openings wide, the membranes con-
nected anteriorly, but not attached to the isthmus; gill rakeis slender, moderately luimer-
ous. No pseudobrauchia'. Brancliiostegals, 7. Pectorals and ventrals both immediately
under the spinous dorsal. Scales thin, cycloid, and deciduous.

Similar iu appearance to Macniromis novwzelandi(v, from which it differs in several impor-
tant particulars: (1) Tlui tail is much more tapering iu StcinrJarhncria; (2) the vent is in
adva nee of the end of the anterior third of tlie body

; (3) the anal fin has a distinct elevated
portion; (i) vomerine teeth are present; (5) the bones of the head are soft and cavernous.

This remarkable genus is named in iiou(U- of Dr. Franz Steindachner, Custos of the
Imperial Zoological Museum of Vicuna,

STEINDACHNERIA ARCJENTEA, (ioonK and Bean, ii. b. (Figure 351.)

The head and body are compressed and the tail tapers to a very tine point. Greatest

height of the body at the origin of the ventral (30 uullimeters in the type specimen) i.s

contained 7J times in the total leugth. The height at the anal origin (28 millimeters) is

contained alxmt 8 times in the total length.

Scales are small, deciduous, cycloid, 6 rows between the lateral line and the origin of the

soft dorsal. The origin of the anal is about under the seventeenth row of scales. The
length of the head (42 millimeters) is contained 5^ times iu the total leugth. The inter-

orbital area equals the leugth of the snout and nearly one-fifth the leugth of the head.

The postorbital part of the head (22 millimeters) is nearly twice as long as the eye, which

is (12 millimeters) slightly nuue than one fourth the length of the head. The snout is ob-

tuse, its length about three-fourths that of the eye. The nostrils are placed nearer to the

eye than to the end of the snout; the anterior nostril is nearly circular, the posterior much

longer and slightly concave. No barbel. The maxilla is dilated at the extremity and is

somewhat produced downward into an obtuse point. It extends nearly to the vertical

through the posterior margin of the orbit, and can be concealed under the preorbital. Its

length (20 millimeters) is nearly one-half that of the head. The intermaxilla is slightly

protractile, nuich attenuated posteriorly, its length about equal to that of the nuixilla.

The mandible extends slightly behind tlie posterior margin of the eye, its length (24 milli-

meters) equaling twice the length of the eye. Intermaxillary and mandibular teeth

biserial, the outer series enlarged and rather widely set. Some of the eularged teeth are

slightly sagittate at the tip. Vomeriue teeth well developed. Upper pharyngeals in two

broad, well-developed patches. Gill-rakers slender, about 19 on the first arch, 4 or 5 of

which are above the angle. The lougest gill raker is nearly one-half as long as the eye.

The distance of the first dorsal from the snout (44 millimeters) is nearly one fifth of

the total length. The first spine is elongate, filiform, and when laid backward reaches the

fourteenth ray of the second dorsal. The base of the fin about equals the leugth of the

eye. The longest ray of the second dorsal (the second) is about two-fifths the length of the

head. The rays diminish in size very rapidly, becoiiung minute at the extremity of the

tail. The anal originates under the sixth ray of the second dorsal, not far behind the

vent. The anterior elevated portion consists of 10 rays, all of which except the first are

divided. The second ray is the longest, its length (24 millimeters) being twice the length

of the eye. The last ray is only about one seventh as long as the second, it is separated by

a small membrane from the remaining portion of the fiu, which consists of very minute

rays, the lougest of them scarcely more thau 2 millimeters in leugth. The vent is under
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tlic foiutli ray of the second dorsal. The ventral is placed under the base of the pec-

toral and about under the third spine of the first dorsal. Its first ray is lilanien tons, reach-

ing, w hen extended, to the aual origin. The pectoral wlieu extended I'eaehes to below the

fifteenth ray of the second dorsal, its length {i'2 millimeters) equalling the length of the

head.

Eadial formula: D. VIII, 123+ ; A. 10+ 113; T. 15; V. 8. Color, silvery; ui>i)er parts

light brown; belly purplish; inside of mouth dark.

The type specimen. Cat. No. 37350, U. S. N. M., 233 millimeters in length, was obtained

by the Albatross Irom station 2378, off the delta of the Mississippi liiver, iu 39° 14' 30" N.

lat., 88° 09' 30" W. Ion., at a depth of (58 fathoms.

BATHYGADUS. Gunther.

lialhygadus, GcNTnEK, Ann. and Maj;. Nat. Hist., ii, 1878, 23; Challenger Report, xxii, 1887, 154.

Eadial formula: A genus oi MacrurUlw v;\t\i large terminal mouth, prominent nape, no

teeth, lanceolate gill rakers; free, notched branchiostegal membrane; high vertical fins;

first dorsal composed largely of branched rays; anal tin set far back.

Head large, fleshy, without prominent lidges, spiny armature or external depressions;

nape elevated, hump-like. Snout broad, obtuse, not produced. Mouth terminal, very

large; suborbital ridge very low, not joined to the angle of the i^reoperculum. The max-

illary may be entirely received within a groove under the prefrontal and suborbital bones;

its tip narrowed and blade-like; intermaxillaries protractile downwards, separated ante-

riorly, rib-shaped, comiiressed vertically, very broad and without true teeth; provided pos-

teriorly with a short flange, which is received underneath the maxillary. Mandible received

within the intermaxillary bones, without true teeth, but with minute asperities, similar to

those iu the iutermaxillaries. Vomer and palatines toothless.

Barbel sometimes present. No pseudobranchiic. Gill-rakers numerous, moderate,

lanceolate, with mimite denticulations along their inner edge. Branchiostegal membrane

free from the isthmus, deeply cleft. BraucUiostegals 7, very stiff. Gill-opening very wide.

Operculum with a blunt, spine-like prominence at its angle. Veutrals below the pectorals,

many-rayed, the anterior rays produced. Dorsal consisting for the most part of branched

rays. Scales cycloid, plain; lateral line strongly arched over the i)ectoral.

Bathyyadus cottoides, Gunther, (Challenger Report, xxii, 154, jd. XLii, fig. A) was taken

by the GhaUoiger between the Kermadecs and New Zealand in 520 to 700 fathoms.

Bathygadus mtdtijilis, Giinther, (loc. cit., 155, pi. XLll, fig. B) a form near to B. longifilis,

is kuown only from south of the Philippine Islands in 500 fathoms.

BATHYGADUS FAVOSUS, Goode and Bean. (Figure 352.)

Bathi/gadus favosus, Goode and Bean, Bull. Mus. Comp. Zool., xil, No. 5,160.

The body is heavy, stout; its greatest height, at origin of first dorsal (57 nullimeters in

type specimen), is contained a little more than times in the total length. 'J'he inofile of

the body descends gradually and in a slight curve fi'om the first dorsal to the snout.

The scales are small, deciduous, cycloid, without armature, about 135 iu the lateral

line, about 10 above aud 16 below the lateral line, the latter series counted from the vent.

The length of the head (65 millimeters) is contained about 5.^ times in total length.

The iuterorbital area is slightly convex; its greatest width (22 millimeters) equals about

one-third of the length of the head. The postorbital part of the head is 2g times as long as

the eye, which is nearly round, its diameter equal to one-fifth the length of the head. The

snout is broad, oblique, its width at the nostrils (23 millimeters) a little more than the

width of interorbital area; its length (17 millimeters) slightly more than oue-(puirter that

of the head. The nostrils are close to and iu flout of the middle of the eye, the posterior

one somewhat the larger. No barbel.

The teeth in both jaws iu villiform bands ; a naked space at the symphysis of the inter-

maxillaries. The intermaxillary bands are more than twice as wide as those on the man-

dible. Vomer aud palatine toothless. The longest gill-raker on the anterior arch is slightly
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more tlian half as long as tlic eye. The inmibcr of gill rakius on tliis arcli is 25, 20 being
below the angle.

Pseuaobrancbia^ present, very rndinientary in some individuals, in others wanting or
present only npon one side.

The first dorsal is distant from siiont C.S millimeters, wliieii is sjio-htly more lliati

length of the head; the length of its l)ase (21 millimeters) is about e(jual to width of the
snout at the nostrils. The lin eousists of 2 si)ines, the first of which is minute, and !t

branched rays. The length of the hmgest spine, which is armed, is contained twice in tliat

of the head (specimens examined imperfect). The second dorsal begins immediately behind
the first, the membrane being continuous. The anterior rays are longest (apparently about
one-fourth the length of the head).

The anal is lower than the seccmd dorsal; its distance from the snout (112 millimeters)
is about equal to one-third of the total length.

The pectoral is inserted under the anterior rays of the first dorsal and very slightly in

advance of the origin of the ventral. Its length is more than hnlf that of the head.
The distance of the ventral from the snout (69 millimeters) is contained t, times in the

total. This fin is inserted nearly under the base of the pectoral; the lirst ray is somewhat
produced; its tip reaches to the fourth ray of the anal fin.

Eadial formula: D. ii, 9, 125; A. 110; Y. 9; P. 14; B. 7.

Color, bluish-brown, darkest upon head and abdomen, especially in Museum specimens.

The type specimen, 350 millimeters in length, was obtained by the Jilale from station

Lxxx, off Martiui(]ue, at a depth of 472 fathoms.

Collateral types were secured by the Allxtfroxs from station 2.392, in 28° 47' 30" N. lat.,

870 27' W. lou., at a de])th of 724 fithoms; fiom station 2;?94, in 28° 38' 30" N. lat., 87

02' W. Ion., at a depth of 420 fathoms; and Cat. Nos. 34910, 34911, 34918, and 34920, IJ.'

S. N. M., from station 2117, in 15° 24' 40" N. hit., 03° 31' 40" W. Ion., at a depth of (i,S3

fathoms. The Bhikc also captured an individnal at station Lxxxii, in 23'^ 48' ]M. lat., Sti°

10' 30" W. Ion., at a depth of 1,501 fixthoms.

nATIIYGADUS ARCUATTTS. f;r.(>i>E and Bean.

Bathygnrhis arniiiiiis. Goodf, an<l Bkan, Hull. Miis. Cniii)). Zo<il., xii, No. 5, 158.

The body is shaped much as in ('Judlnnrn sinnilti, but the nape is .still more convex. Its

greatest height (57 millimeters in the type specimen) is 5^ in its total length. The back is

gibbous, the dorsal outline rising rapidly frons the interorl)ital region to the origin of the

first dorsal, whence it descends gradually to the end of the tail.

The scales are moderate, cycloid, .subovate, without armature; tho.se of the abdominal

region and those above the pectorals the largest. The lateral line is strongly arched over

the pectorals; the length of the arched portion contained about 3} times in the straight

portion; the greatest height of the arch is about one-fourth of the length of its chord.

The number of scales in the lateral line is about 140, eight rows of .scales between tlie

origin of tlie dorsal and the arch of the lateral line, 13 or 14 rows of scales between the

vent and the lateral line counting backwards, 22 counting fi)rwards. Scales cover all parts

of the head except the jaws and chin.

The length of the head is contained 5 times in total. Interorbital area flat, its width

(11 millimeter.s) equal to one-sixth lengtJi of head. Po.storbital jHation of Iiead about 2.+

times diameter of eye. The opercuhim terminates in a (lat obtuse spine, its length, includ-

ing the flap, about e(inal to diameter of eye. l'r<'oi)ercuIum entire, with a prominent ridge

in advance of its po.sterior edge. Tlie oiiiit is i-oiindeiL the least diameter of the eye eiiiial

to the length of the snout, and contained 4^ times in length of head (slightly less iu the

larger specimen).

Snout very broad, obtuse, the intermaxillaries extending beyond it, its width at the nos-

trils equal to about twice the length of the eye. Posterior extremities of the intermaxil-

lary processes elevated, producing a decidi'd hump iii)oii the top of the snout. The ridge
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formed by tlic prefnmtiil and suborbital bones terminates very slightly behind the posterior

margin of the orbit, and is not conneeted with the angle of the preoperculnm.

Nostrils immediately in front of the lower part of the eye, not tubular, the anterior one

very small, ])ore like, only about one-fourth as large as the posterior one. Distance of

anterior nostril from tip of snout about three-fourths length of eye. Length of barbel (51

millimeters) 6| in length of body, and equal to length of head without snout (in the larger

specimen the barbel is as long as the mandible), more than 3 times as long as the eye.

There are no true teeth, the intermaxillaries and mandible being broad i)lates, covered

with minute asperities. A naked space at the symphysis of the intermaxillaries.

Distance of first dorsal from snout (77 millimeters) neaily .>;', times length of its base ; the

fin contains 2 spinous and 10 or 11 bi'anched rays; the tirst spine is minute, the second (iu

the types) somewhat mutilated, its length nearly 3 in length of head.' It is not stouter

than the branched rays, and is entirely smooth.

The second dorsal is separated from the first by a very short intersi)ace, equal to about

one third of the length of the eye. Its rays are long, subeipial, tlie tirst slightly the

longest, its length equal to that of the base of tho first dorsal.

The anal is much lower than the dorsal, the lougest rays being in front, its third ray

about half as long as the first ray of the second dorsal; this tin is inserted under the

seventh ray of the second dorsal. About three of the terminal rays might be considered

caudal rays.

Pectoral inserted slightly in advance of the ventral, which is in about the same vertical

with the origin of the first dorsal. The second ray of the jjectoral is slightly produced.

The length of the fin equal to that of the head without the snout.

Ventral insertion distant from the tip of the snout a distance equal to that of first

dorsal from snout. The tirst and second rays are filamentous, the latter slightly the longer,

and extending to the fifteenth (or eighteenth in larger specimen) ray of the anal tin.

Radial formula: D. li, 9-10 (135); A. (120); P. 25; V. 8.

Color, brown; vertical tins, bluish or black; peritoneum, black; inside of gill covers

and roof of mouth, bluish.

The type is a specimen, 325 millimeters in length, obtained by the Bhtle from station

LXXXix, off Martinique, at a depth of .'».14 fathoms. A much larger specimen, 580 millime-

ters in length, which is referred to as a collateral type, was taken by the Albatross from

station 2304, iu 28° 38' 30" N. lat., 87° 02' W. Ion., at a depth of 420 f;ithoms. The Bltike

also secured a single specimen from station Lxxxviii, off Martinique, in 470 fathoms,

BATHYGADUS LONGIFILIS, Ooode and Bean.

Bathygadiis longifilin, Goode and Bean, Proc. U. S. Nat. Mus., viir, 1885, 599.—Gi'Ni her, ("Iiallenger Report,

xxii, 1S87, 157.—AlcuCK, Aim. and Mag. Nat. Hist., 1890, 302; 1891, 123.

Hj/menociqilKiliis Jonijifilix, Vaillaxt, Exp. Sci. Travaillciir ct Talisman, 218, \t\. xxiii, lig. 1.

The body is more compressed than iu B. marrops. Its greatest height (.II millimeters

in the largest specimen examined) contained 7J times in total length.

Scales small, cycloid, deciduous, about 142 in the lateral line, about 25 rows from the

vent ujiward and forward to the dorsal fin.

Length of head (40 millimeters) contained about 5f times in total length. Interorbital

area flattened, its greatest width contained 3g times in the total length of the head. Tost-

orbital portion of the liead (20 millimeters) twice as long as the eye, which is oval, its long

diameter (10 millimeters) contained four times iu the length of the head, and equal to length

of snout.

Snout and nostrils normal.

The maxilla reaches somewhat beyond the posterior margin of orbit, its length (21 mil-

limeters) twice in distance from snout to origin of first dorsal. Length of mandible (26

' Judging from the larger specimen, this spine in a n.sual state would be cousidenbljly louger.
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millimeters) is coutaiued 2^ times in 1(mij;11i of the snout. JJarbel slfiider, lon<>', its length
(l.> millimeters) equal to 1^ times oil)ital diameter.

Teeth in narrow villiform bands in both jaws. None on vomer or palatine bones. Gill

rakers very long and .slender, numerous, 35 on first arch (7 above angle), tlie largest (7 mil-

limeters) contained nearly G times in the lengtli of tlie head.

Pseudobranehia* absent.

First dorsal of 2 stout spines, the first nuuute, the; second elongate, and 8-9 bra,nched

rays. Its distance from snout (42 millimeters) 5^ in total. The second or longest simple

ray (77 millimeters) is nearly 8 times the length of the snout, and reaches to or beyond the

thirtietli ray of tlie second dorsal. Tlie second dorsal contains about 140 rays; it is almost
contiruious with the first, its anterior ray.s longest and not diminishing rapidly in size

toward the tail.

The anal is inserted under the ninth ray of the second dorsal, its rays much shorter than

those in the dorsal, and situated about the same distance apart.

The pectorals are inserted under the anterior portion of the first dorsal, the first ray

much produced, extending more than half-way from its insertion to the tip of the tail.

Kays 13.

The ventral origin is slightly behind the origin of the pectoral, under the third branclied

ray of the dorsal, its first ray nuich enlarged, extending more than halfway from its inser-

tion to tip of caudal. Its length (100 millimeters) is contained 2^ times in the total length.

Kays 8. Branchiostegals 7.

Color, yellowish-gray, abdomen Ijluish.

This form is closely allied to Ti. midiifiUs, describedby Giintherfromoff the Philippines

(Challenger Eeport, xxii, 1887, 1.55, pi. xi.ii, fig. B). which, however, appears to have a

smaller eye, less elongate filaments, and ventral inserted in advance of the first dorsal,

while the anal appears to be further back, uiuler the twelfth or thirteenth ray of the

second dorsal. Both species are provided with long, slender barbels. In other respects

they are closer to B. cottoides, the typical species, than to B. mncrops.

The type specimens (Cat. No. 37338,U. S. N. M.), 225 and 233 aiillimeters in length, were

taken by the Albatross at station 2392, in 28° 47' 30" N. lat., 87^ 27' W. Ion., at a depth of

724 fathoms. The Albatross also .secured examples from station 2393, in 28° 43' 00" N. lat.,

87° 14' 30" W. Ion., at a depth of 525 fathoms; and from station 2385, in 28° 51' N. lat., 88°

18' W. Ion., at a depth of 739 fiithoms.

Alcock identifies uith it a specimen, 8 incheslong, taken in the Arabian Seas at Iiircsti-

gator station 05, in 740 fathoms and in the Laceadive Sea, in (!83 fathoms.

BATHYGADUS DISPAR, (Vaii.lant), Goode ami Bean.

Hymenofpphnhtu rlixpar, Vaiixant, Exji. Soient. Trav.ailleur et Talismau, 221, pi. xxiv, tig. 1.

This form, obtained by the French explorers off the coast of Morocco at a depth of 1,105

fathoms, closely resembles the two preceding, but according to Vaillant its body is thicker,

its interorbital space comi>aratively narrower, the ventral filament .shorter, and the barbel

stronger and longer. Since only one specimen was studied there is scarcely sutticieut evi-

dence that this is a well-marked species.

Vaillant's characters upon which Buth!/fiufJiisif=. separated from theheterogeneous assem-

blage formed by him in his supposed genus HijnunocephaJus are entirely superticial. The

presence ofabarbelled him to separate this form from its near ally Bathygadus melano-

branchus.

BATHYGADU.S MACROPS, Goode ami Bean.

Bath!,ga,h,. macrops, Goode and Bean, Proc. V. S. Nat. Mas., vm, 1885, .W8.-GfNTHKR, Cballon-er Report,

XXII, 1SS7, 1.51).

The body is somewhat compressed: its greatest height (40 millimeters in the specimen

examined) is contained 6.^ times in thf total length.
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Scales small, (U'ciduoiis,' as nearly as can be counted 25 rows in an obliiinc lino from

the vent to the dorsal fin, 24 from the upper angle of operculum to the vertical tlirough the

origin of the anal.

Length of head (55 millimeters) contained 5^ times in total length. Interorbital area

nearly Hat, its width contained 4 times in length of head. Postorbital part of head (26 milli-

meters) somewhat longer than diameter of eye, whicli is nearly round, its length (20 milli

meters) contained 2| times in length of head. Snout broad, obtuse, its length (11 millimeters)

contained 5 times in that of the head. Nostrils close to the eye, the posterior nearly twice

as large as the anterior one. The maxilla extends to the vertical through posterior margin

of orbit, its length (.30 millimeters) equal to that of head without its postorbital portion.

Length of mandible (34 millimeters) equals 3 times that of the snout. Intermaxillaries and

mandible provided with narrow bands of villiform teeth, those in the mandible much
shorter.

A minute barbel, about one-third as long as snout. Vomer and palate toothless.

Gill-rakers lanceolate, elongate, 26 on first arch, 7 above the angle, the longest one-

seventh as long as the head. Pseudobranchiie absent. The first dorsal consists of 2 short

spines and 8 branched rays, its distance from snout (02 millimeters) contained nearly 5 times

in the total length. The second or longest ray in the typical specimen twice the length of

snout. The second dorsal, which contains about 125 rays, is almost continuous with the

first, its anterior rays the longest, about 4 times in length of head.

The anal is inserted under the fourteenth ray of second dorsal. Its rays are all very

short. In a distance equal to length of head, counting back from insertion, there are 33 rays.

The pectoral is inserted under the first branched ray of the first dorsal; its length in

the most nearly perfect specimens equals the length of the head without the snout.

The ventral origin very slightly behind origin of pectoral under the third branched ray of

thedorsal, reaching nearly to the vent when laid back. Its length (35 millimeters) equaling

three times that of snout. Rays 8. Branchiostegals 7.

Coloi', yellowish gray, lighter below.

The type specimen (Cat. No. 37339, U. S. N. M.), 305 millimeters in length, was taken

by the Albatross from station 2396, in 28° 34' N. lat., Sd''^ 48' W. Ion., at a depth of 335 fathoms.

The Albatross also obtained examples from station 2395, in 28° 36' 15" N. lat., 86° 50' W.
Ion., at a depth of 347 fothoms; and from station 2376, in 29° 03' 15" K lat., 88o 16' W. Ion.,

at a depth of 324 fathoms. The Blalc captured a single indi\idual at station CCLVI, in 28°

42' N. lat., 880 40' W. Ion., at a depth of 321 fathoms.

BATHY(;ADUS MELANOBEANCHUS, Vaillant.

Bathygadiis meJanohranchiis, Vaiixant, Exp. Sci. Tr.ivnillt'ur ot Talisman, 1888, 20C, pi. xviii, fiR. 1.

Body compressed, its greatest height (at ventrals) one-seventh of its length; its thick-

ness one-eleventh of same. Length of head one-fifth of total. Sntmt blunt, its length one-

fourth that of head. Mouth large, the maxillary extending to or beyond vertical from

center of eye. Eye large, as long as snout; interorbital space very slightly less. No barbel.

Scales cycloid, unarmed, in about 24 horizontal and 140 transverse rows.

Distance of first dorsal from snout less than five times in the length of the specimen.

Length of its second ray nearly twice that of snout. Secoiul dorsal with 102 rays, nearly

continuous with the first.

Anal inserted under the ninth ray of second dorsal (in II. mao-ops under the fourteenth).

Its rays are short (one-half diameter of eye), rather far apart; in a space equal to the length

of the head, counting backward from the insertion, there are 20 (33 in />. macrops).

Pectoral inserted under the first branched ray of the dorsal ; its length ccpnil to dis-

tance from center of eye to gill cleft.

Ventral base entirely in advance ofvertical from origin of dorsal, and so far in advance

' Not one of our specimenshas scales, so their character can not be made out, nor can the lateral line be

described.



DISCUSSION OF SPKCIES AND THEIR DISTRIHUTION. 425

of tlie pectoral that a vertical from the axil of tlie latter would touch the inner ventral ray
about at its middle (as shown in Vaillant's figure). In B. macroj)s the ventral is behind the
vertical froin base of pectoral ; its length is li times that of the snout (in i?. viacrops 3 thiwi^.)

Radial formula: D. lx+102; A. !)7; V. S.

Color, ruddy, silvery gray, with reflections; interior ofmouth and branchial cavityblack.
Ninety-six specimens of this form were obtained by the French vessels, off the coast of

Morocco and Soudan and off the Canaries, in 834 to 1,590 meters.

It is similar to B, macrops, which, however, has a small barbel, more rays in its vertical

fins, longer veutrais—set behind pectorals, instead of in advance of them—and anal set

further back.

Family LYCONIDyE.
Lyconidw, Gi^nther, Challenger Report, xxii, 1887, 158.

Body terminating in a long compressed tapering tail, covered with small scales. A
continuous dorsal fin occupies the back to the extremity of the tail, but a division into two
portions may be considered to be indicated by the prolongation of some of the anterior dor-

sal rays; anal long, extending from the vent to the end of the tail; no caudal; ventrals

thoracic, composed of several rays. Pseudobranchia' present; 4 gills; 7 branchiostegals.

Eelated to the Macrurida;, but to be considered as a more generalized type. {Criinther.)

LYCONUS, Gunther.

Lyronus, GfiNTnER, Challenger Report, XXII, 1887, 158 (type, L.jnnntilHs, Inc. cit., pi. XLii, fig. C).

Head and body compressed, the former composed of thin bones, but with narrow mucif-

erons channels, except on the top between the eyes; trunk as long as or longer than the

head; eye large; snout short; cleft of the mouth wide, terminal, both jaws armed with a

series of widely set teeth, unequal in size; two in front of the upper jaw being canine-like

but not so large as those of the lower jaw; vomer with a single canine-like tooth on each

side. Scales very small, cycloid, deciduous. Gill-membranes not united. Barbel none.

(Gilnther.)

Til is unique tji^' of fishes is represented by a single specimen of the single species,

Lyconus pinnatus.

LYCONUS PINNATUS, Gunthek.

LyronuH pinnotun, GuNTnEK, Challenger Report, xxii, 18S7, 158, pi. 42, fig. C.

Head compressed, as deep as it is long, without snout. Tlie interorbital space is rather

flat, narrower than tlie round eye, which lies iuunediately below the upper profile: its

diameter is one-third of the length of the head and rather longer than the snout. The

mouth ascends obliquely forward, and extends behind the middle of the orbit; the jaws

are even in front. The teeth are but few in number, and besides the two long lateral fangs

there are only three shorter ones developed in the lower jaw. Opercular bones very thin,

and the infraorbitals narron, separating the maxilla from the eye by a narrow space oidy.

The distance of the vent from the root of the ventrals is rather more than the length

of the head. The tail tapers into an exceedingly fine filament.

The dorsal fin connnences above tlie base of tlie pectoral, and is composed of very

delicate simple rays; there is no break in its continuity, but some of its anterior rays,

perhaps 3 or 4, are much prolonged, but as this portion is injured, no more precise inforiii:i-

tion can be given. The anal fin commences immediately behind the vent, and its rays are

considiirably shorter than those of the dorsal. The pectoral has a narrow base, and is

directed obhquely upward ; it consists of thirteen rays, and is exceedingly elongate, the

middle rays extending far bevond the vent.

The ventral fins are mutilat.-d; they are composed of 10 rays and situated beloiv- the

base of the pectoral.

Scales very small, thin, and deciduous.
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The total length of tbe specimen is 59 lines, ofwliicli the head makes 7, and the head

and trunk together 17.

This species was ]ti(ked np in mid-ocean in the South Atlantic, and was purchased by

tbe British Museum from the Godeffroy Collection.

Order HETEROSOMATA.
Cranium posteriorly normal; anteriorly with twisted Aertex, to allow two orbits on the

same side, or one vertical and one lateral; basis cranii not quite simple. Dorsal fin long,

ofjointed rays. Superior pharyngeals 4, the third longest, much extended forward, the

inferior separate. (Cope.)

Family PLEURONECTIDyE.
/ Phronetti, Rafinesqur, Inilice (V Ittiologia Siciliana, 1810, 14.

rieuroneciida; Fleming, British Animals, 1828, 178.

—

Bonaparte, Catalogo Metodico dei Pesci Europei,

1846, 47.—SwAiNsoN, Nat. Hist. Fishes, ptc, 1839, ii, 187.—Gunther, Cat. Fish. Brit. Mus., iv, 39!t.—

Gill, Arr. Fam. Fiah., 1872, 2, (No. 15).—Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 813.

Pleuronecieoidei, Bleeker, Teutamen, 1859, xv.

Body strongly compressed, more or less oval or rhomboid, and with one of its sides

(which is upward when the animal is reclining on its side) colored, and the other (which is

dowuward) generally colorless; the scales are variously developed (sometimes ctenoid,

sometimes cycloid, and sometimes wanting) ; the lateral line is coutiiuuius behiud ; the head

compressed, more or less rhomboid, and with the snout pointed; both eyes are on the same
side, one being on or near the forehead, tlie other comparatively low down; opercula

normal, unarmed, not concealed by skin ; mouth terminal, and with an oblique lateral cleft and

of various extent; branchial apertures continuous below; branch iostegal rays 5 to 8; dorsal

elongated, extending generally from about the rostral region to near the caudal fin; anal fin

al.so elongated, and extending about as far back as the dorsal; both are composed almost

solely of articulated rays; caudal tin distinct from the dorsal and anal; pectorals on both

sides; ventrals jugular. The skeleton has numerous vertebrie; pyloric cieca are generally

developed, but in small number.

KEY TO THE SUBFAMILIES AND DEEP-SEA GENERA OF PLEUEONECTID.^.

(From Gill & Jordan, modified.)

I. Mouth small ; sujnamasillaiy ending before or under front of eye; teeth largest on blind side.

Pleuroneciinm

A. Teeth iu one series.

1. Teeth rather large, bluutish or trenchant: eyes dextral (sometimes sinistral in one species);

ventrals (usually) both lateral,

n. Dorsal tin with less thau 80 rays; aual with less than 60. Eyes dextral.

Lateral Hue not arched. Scales not imbricated, usually ctenoid iu male, cycloid in female.

Pleuronectes
Lateral line arched anteriorly. Scales ctenoid Limanda

6. Dorsal fin with more than 95 r.ays; anal with more than 80; body unusually elongate.

Left side of skull with strong mucous cavities. Lateral line nearly straight. Anal spine

present. Eyes dextral Glyptocephalus
Mucous cavities not present. Caudal subsessile; left pectoral only present; lateral liue

present, arched on eyed side, straight on blind side. Eyes sinistral.

MONOLENE
II. Mouth large, 8ui>r:iinaxillari(s end under eye; ventrals lateral; vomer aud palatines toothless.

Uipjwglossinw

A. Caudal I'm lunate.

1. Lateral liue arched in front; scales cycloid Hippoglossus
2. Lateral line not arched.

a. Teeth not arrow-eliapod
;
gill-rakers few, short Platvsomatichthvs

B. Caudal fin not lunate, the middle rays produced.

1. Lateral line arched in front; body usually sinistral.

a. Dorsal fin single Paralichthys
b. Dorsal in two parts, its anterior rays, as well as sinistral ventral, niucli prolonged. Scales

cteuoid Notosema
2. Lateral lino not arched. Body dextral lllproULOSSOlDES
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III. Moutli large; tieth ucarly equally developed ou both sides of ibe mouth. Ventral fin of the left side
inserted nearly ou the lidgo of the abdoniou. Body sinistral.

I'setlinn:

A. Septum of gill cavity between gill arches and the termination of the sliouldcr-girdle with a large
foramen; the emarghiatiou below the shoulder-girdle near the isthmus not
deep; lateral line with a strong areli in front; la.st rays of dorsal and anal
inserted more or less ou the riglit side of tlie median line; teeth subequal in

bands.

1. Vomer with teeth.

a. Ventral of eyed side united to the anal ; seales small, very rough; body ovate. [Zeugopterus]
b. Ventral tins free from tlie anal; scales eiliated, deciduous; body oblong, nuich compressed.

Lkpidorho.muiis
B. Septum of gill cavity below gill arche.'!, -without foramen; a, deep eiuargiuatiou nearer the isthmus;

ventral fins free from anal.

1. Pectoral fin of both sides present; dorsal rays less than 100.

a. Vomer toothless ; ventral fins free from anal ; eaud.al fin subsessile.

i. Lateral line with a distimt arch in front; teeth small, uniserial, or imiierfi-clly l>iscrial.

" luterorbital are.a a narrow ridge, sometimes with .a median groove.

t Scales weakly ciliated or cycloid, deciduous; vertebral 10+ 28=38; suiiramaxil-

laries with a posterior ]U(>cess from the lower angle [ARNor.LOSst's]

tt Scabs strongly ctenoid, adherent; supramaxillaries obliquely truncated behind.

Trichopshtta
* * luterorbital space more or less broad, deeply concave ; scales small, ctenoid, adherent

;

body ovate (pectoral of left side usually filamentous in the male) ; vertebrto

9 + 30 = .39 PLAT0PHHV8
a. Lateral line without arch in front; scales ciliated. Teeth in both .jaws uniserial; inter-

orbital 8]>ace very narrow, the ridges coalescing between the eyes.

* Mouth not very small, the maxillary more than one-third length of head.

t Oill-r.akers slender, of moderate length; scales thin, deciduous, ciliated; vertebrae

34 to 40.

a. Head much compressed, with the interorbital region flat and level with the

eye CiTHARiciiTnYs
•* Mouth very small, the maxillaiy less than one-third length of head Etropi'.s

in. Lateral line vpithout arch in front; scales cycloid. Teeth in both jaws uniserial, of

lower enlarged and largest ou sides Cvclopsetta

2. Pectoral fin of blind side wanting.

A. Teeth small, uniserial; ujouth moderate.

1. Lateral line of eyed side arched, tliat of right side less so or nearly str.aight.

a. Dorsal fin beginning on snout, its anterior rays not exserted, its rays all simple and very

numerous; scales small; body thin, very elongate Monolene

LIMANDA, Gottsche.

LimanHa, Gottsche, Wiegmann's An hi v., 1S2.">, 100.—Jordan and Gilbert (as subgenus). Bull, xvi, U.S.

Nat. Mus., »3i.

Nematops, GuNTHER, Challenger Report, vi, 57; xxii, Ititi (type, X. viUrostomn, loc. HI., VI, 57, pi. xxiv,

fig. C).

A group of pleuroiiectoid fishes dosely iclate.l to, if not a subdivision of, (lie i^cmis

Pleiironcctcn; having «tenoid scales, a lateral line strongly airlied in front, and witliont an

accessory braueli.

The tyi^e, Pleuroncctes limanda, LinnuMis {=Limnnfla rulgmis, (Jottsche) is found along

the coasts of Europe from Iceland to the (Jiilf of (iascony. The I'.iitish ti.shernien take it

ou their deep-sea Hues, aud it no doubt descends below the hnndred fiitlioin hue, esiiecially

in summer.

Limanda micro.ifoma, (Giinther), is from the Aduu'ralty Islands, at a deptii of 152

fathoms.

LIMANDA FERRUGINEA, (Storer), Goode and Bioan.

Phdfssa ffrriifiivea, Storer, Hist. Fish. Mass. IStiT, !>. 198, pi. xxx, lig. 1.

Myzopxeltafnru;,ima, (!iLi., Cat. Fish E. Coast X. A. 1801, 51 (genus m>t defined) :
Proc. Acad. Nat. Sci.

Phil. 18G4, 217 (genus defined), el alibi.

Flemoncdes fa-nigine,,, Gunther, Cat. Fish. Brit. Mus., IV, 1802, 447.-JORDAN A Gilbert, Bull, xvi, U.

S. Niit. Musj 834.
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Limanda fernitiiiiea, Goodk i Bean, Cat. Fish. Essex Co. and Mass. Bay, 1879, C—Goode, Proc. IT. S. Nat.

Mas., Ill, p. 47.3.

riatcKsa roslralii. H. R. Storer, Boston .Ioi:rii. Nat. Ilist., v, 1857, 2G8, pi. viii, fig. 2.

Mijzopselta roatrata, Gll.L, loc. cit.

Body strongly compressed, it.s height 2^ times in its length. Length of head one-

fonrtli that of body; snout projecting, forming a strong angle above upper eye with the

descending profile. Teeth conical, closely set, in a single series, on jaws. Gill-rakers mod-

erate, weak, not toothed. Diameter of eye two-thirds of length of head; the lower eye

slightly in advance of upper; separated from it by a high, narrow ridge, scaled ])osteriorly

and continuing backward to beginning of lateral line. Scales imbricated: those on right

ctenoid, on left, nearly smooth. Lateral line simple, with low arch, w^hose depth is less

than two-fifths its length, containing about 100 scales.

Caudal peduncle short, higher than long. Dorsal origin over middle of eye, its middle

rays longest; pectoralless than two-fifths as long as head; caudal fin rounded; a strong

anal spine. Concealed spine behind ventrals; ventrals of colored side partly lateral, that

of white side wholly so.

Kadial formula: D. 80-85; A. 58-02.

Color, body and fins of right side brownish olive, with irregular, rusty .spots; caudal

fin, caudal peduncle, and margins of dorsal and anal tins lemon yellow on the left side.

Specimens from the far North, as described by Storer (P. rofifrata), are rounder in out-

line, have fewer rays in the vertical fins and a blunter, more prominent snout, and may
perhaps sometime be recognized as belonging to a distinct sub-species.

This species is found inshore on the Xew England coast in winter, but in summer

retreats to deep, cold water. Numerous specimens were taken by the Fish Hawk in 1874,

1875, and 1880, south of Cape Cod, in deep water. The most southern locality at that time

found was the Pecten ground oft' Watch Hill, Rhode Ishuul. Examples were obtained

from station 984, in 41° 31' N. lat., 60° 28' W. Ion., at a depth of 33 fathoms; Cat. No. 28821,

U. S. N. M., from station 948, oft' Penikese Island, Buzzard's Bay, in 7 fathoms; and Cat.

No. 28818, U. S. N. M., from station 927, in Yiueyard Sound, at a depth of 11 fathoms. The

Albatross secured .specimens from station 2440, in 43° 38' N. lat., 49° 49' 30" W. Ion., at a

depth of 33 fathoms; Cat. No. 33425, U. S. N. M., from station 2082, in 41° 09' 50" N. lat.,

60^31' 50" W. Ion., at a depth of 49 fathoms; and Cat. No. 3341G, U. S. N. M., from station

2058, in 41° 57' 30" N. lat., 07° 58' VV. Ion., at a depth of 35 fathoms; and the Speedwell,

from station 57, in Halifax Harbor, at a depth of 16 fathoms ; from station 75 in Halifax

Harbor, and Cat. No. 24G2G, IT. S. N. M., from station 190, off Thatcher's Island, in 29

fathoms. A single individual (Cat. No. 237G7, U. S. N. M.) was also taken at Proviucetown,

Mass., on July 29, 1879.

LIMANDA BEANII, Goode. (Figures 355, A, B, adult; C, D, young.)

LimaniU Branii, (iooDE, Proc. IT. S. N. M., iii, sig. ,S0, 473, Feb. 16, 1881.

rieiironectrs Beanii, .Jordan & Gilbert, Bull, xvi, U. S. N. M., 835.—.Iordan, Cat. Fish. N. Amer., 1885,

136.—GuNTHER, Challonger Report, xxii, 166.

Body elliptical, with angular outlines. Its height is three-eighths of its length, and

.slightly more than twice length of head. Its height at the ventrals (25) is one-fourth of its

length and less than distance from snout to origin of anal. Its least height, at base of

tail (12), is half its height at ventrals. The body is thin, its greatest width (7) not exceed-

ing th(> diameter of the orbit.

Scales subcircular, small, strongly pectinate on the colored side, cycloid on the blind

side, whei-e they are also larger, there being about fifty in the lateral line (behind the curve),

whiles on the colored side there are ]>robably sixty. The lateral line on the colored side

makes a very abrupt, conspicuous, angular, high curve over the jiectoral fin. Tlie chord

of this arc is nearly as long as the head of the fish, its height half as great. The scales

in the lateral line are highly specialized, particularly along the curve, which appears to

contain about twenty-seven of them, while posterior to this, in the straight portion, there
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aic about sixty. The spetdalized scales of the lateral liue extend far out upon the caudal
tin. On the blind side the lateral line is little conspicuous, the scales very sliylitly si»ecial-
i7.ed, and it becomes obsolete iu the region where, upon the colored side, the curve is located.
The scales extend far out upon the caudal tin, but are uot present upon the other tins.

Dead very short, its length (18) contained about five times and one-hulf in the total.
The snout is very short (2), oue-tiftieth of the total, and the mouth is small, its cleft sub-
vertical, aud the maxillary extending very slightly behind the anterior margin of the orbit.
The teeth are inconspicuous, apparently iu two rows, stronger and more numerous on the
blind side, barely disceruable ia upper jaw, absent elsewhere in the mouth.

Eyes large, prominent; their diameters (7) greater than the length of the maxillary (0)
and erpial to that of the mandible (6). They are very closely set, the interorbital space
marked by a knife like edge of bone. The upper eye, in its outline treiudiing upon the
dorsal outline of the head, is ahuost directly above its mate. Together they octaipy nearly
three-fourths of the width of the head at the perpendicular passing through their centers

The dorsal flu begins over the posterior part of the pupil of the upper eye. Its rays
are long, widely separated, aud with their tips protruding beyond the membraue, giving to
this, as also to the anal, a ragged, irregular appearance. Its greatest height (S) i« equal to
half the length of the head. The anal is inserted uuder the axil of the pectoral, and its

height is about the same as that of the dorsal.

The length of the caudal (20) is equal to one- fifth of that of the body, without including
caudal. It is broad, fau-shai)ed, acutely convex in outline. The tlistance of the ventral

from the snout (28) is about one-third the length of the base of the dorsal. The arrange-

ment of these fins upon the ventral keel is much as in Limnnda fcmujiiim, the right tin

being almost upon the median line. The pectorals are normal.

The color is grayish brown, mottled with darker patches. There is a consi»icuous Idack

blotch ui)on the outer rays of the caudal on either side.

Kadial formula: D. 63-08; A.Si-'M; 0. 18; P. 7; V. 6; lateral liue about88; 27 iu curve.

The extreme brevity of the snout and the elongate-elliptical form of the body ri^nder its

shape very unlike that o( Limanda ferruijinea of our own coast and JAiHanda jtUitoisoiiics of

the Eastern Atlantic. In its general appearance, however, except that the ventrals are not

both lateral, it resembles considerably the species mentioned above.

MEASURKMENTS.

Current number of siiecimeu ,

Locality

Extreme length
Length to baae of middle caudal rays .

Body

:

Greatest height '.

Greatest width
Heij^ht at veutrain
Least heiorht of tail

Head:
Greatest length
Width of iiiierorbital area
Len;;tli of snout
Postorbital ].i.rlioD of bead
Leu^tli of ni;i\illary
Leu^'tti of iiiauiilble

Diameter of oibit ,

Dorsal

:

Distance from snout
Length of base
Greatest height

Anal:
Distance from snout
Length of base

Caudal : Length uf middle rays
Pectoral

:

Distance from snout
Length

Ventral

;

Distance from snout
Length

:iiio2.

stations 875-876,

MiUi-
nieters.

lUOthof
length.

i:!5

111

38
7
25
12

18
S
2
9
G
7

9

»

2S
70
20

17
9

17
a
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TIh; typo specimens (Cat. No. 26102, U. S. N. M.) were taken by tlie Fish Hnwl; fioin

station 875, in 39° 57' N. lat., 70° 57' 'MV W. Ion., at a depth of 120 fatlionis, and tioiii

station 876, in 39o 57' N. lat., 70° 56' W. Ion., at a deptli of 120 tatlioms. The Albatross

socured examples iiom station 2398, in 28° 45' N. lat., 86° 26' W. Ion., at a depth of 227

fathoms; from station 2309, in 28° 44' N. Lit., 86° 18' W. Ion., at a depth of 19(; fathoms;

from station 2143, in 9^ 30' N. lat., 76° 25' W. Ion., at a depth of 896 fathoms; from

station 2400, in 28° 41' N. lat., 86o 07' W. Ion., at a depth of 169 fathoms; from station

2401, in 28° 38' 30" N. lat., 85o 52' 30" W. Ion., at a depth of 142 fathoms; and from station

2402, in 280 30' N. lat., 85° 33' 30" W. Ion., at a depth of 111 fatlioms. The Jilake obtained

individuals from station XV, off St. Kitt's, in 208 fathoms, and station xxii, off St. Kitt's,

in 250 fathoms.

GLYPTOCEPHALUS, Gottsche.

iilyplocephalus, Gottsche, Archiv fiir Naturg., I, 1835, 156.

—

Bleekhr, Coiup. Reml. Acad. Sci. Amsterdam,

XIII.

—

Gill, Pioc. Acad. Nat. Sci. Phila., 1873, 360.

—

Goode and Bean, Proc. U. S.Nat. Mus., i, 19.

—

Jor-

dan and Gilbert, Bull, xvi, U. S. Nat. Mus., 837.

Dextral pleurouectoids with body elongate, greatly compressed. Head small and short,

with many sinuses and mucous cavities in skull, as well as on mandible and preopercle on

blind side. Mouth very small; teeth iu single series, moderate, incisor-like, equal, close

set; vomer and j»alatines toothless. Gill rakers short, weak. Lower jjharyngeals narrow,

with 1 or 2 rows of conical teeth. Lateral line simple, nearly straight; scales smooth,

small. Dorsal and anal fins elongate, with more thau 90 rays iu the dorsal aud more than

80 iu the anal; caudal rounded; an anal spine.

GLYPTOCEPHALUS CYNOGLOSSUS, (Lixn.isus), Gill. (Figures 356 A, B.)

Pleuronectes ociilis a dextris toliis ylaber, Artedi, Gen. 11, N. 3; Mus. Ichth. No. 39; Synou. 31, No. 3.

Pkuronectes cijiuxjlomim, Lin.\.eus, Syst. Nat., ed. x, i, 1758, 269; ed. xii, 1766, 1,4.56.

—

GCntmer, Cat. Fish.

Brit. Mu.s.. IV, 1862, 419; Cliallengcr Report, xxii, 1887, 166.

—

Day, Fishes of Great Britain and Ireland,

II, 30, pi. cm.
Glyptoccphalns cijnoglossus, Gill, Proc. Acad. Nat. Sci. Phil.i., 1873, 61.

—

Goode and Bkan, Proc. U. S.

Nat. Mus., I, 19; Bull. Essex lust., xi, 1879, 6; Bull. Mus. Coiup. Zool., x, 1883, 195.

—

Jordan and Gil-

bert, loc. cit.—Goode, Proc. U. S. Nat. Mus., in. 475. — Collett, Noiske Nord-Havs Exped., Fiske, 150;

Eorhandl. Videusk. Selsk. Christiauia, 1880, 82.—StrOm, Norsk. Vidensk. Selsk. Skrift., 1884, 39.

I'latessa vynoglosaiis, Moreau, Hist. Nat. Poiss. France, ill, 296.

Pleuronectes pola, L.vcKPfcDB, Hist. Nat. Poiss. (Suites a Buli'ou), 1819, IV, 401.

Platessa poJa, Cuvier.—Parnell, Nat. Hist. Fish. Frith of Forth, 1838, 210, pi. x.vxviu.

—

Yarrbll, Hist.

Brit. Fish., 1841, II, 315.

—

Couch, Fishes British Islands, iii, 1864, 190.

Pleuronectes saxicola, Faber, Isis, 1828, 877.

Ghjploccphalus saxicola, Gottscub, loc. cit.

Pleuronectes nigrumanna, NiLSSOX, Prodr. Ichth. Scand., 1832, 55.

Platcma elonyata, Yarrell, op. cit. 318.^Gunther, op. cit. 450.—CoccH, op. cit. 193.

Olyptoccphalus clongatus, Gill, op. cit. 362.

Glyptoccphalns aeadianus, Gill, oj). cit. 361, aud iu B.vikd's Keport on Fisheries of .South Coast of New Eng-
land, 1873, 794.

A Oli/ptoccpJialus, having the height of body 3 times (more or less) iu its own length; the

length of the head about 5^ times. Scales small; head scaly, except on snout and ridge

between the eyes. Lateral line straight. Snout shorter than diameter of orbit, which is

one- fourth of length of liead. Jaws suberpial in front, the maxillary shorter than the eye.

Upper jaw with truncated incisor-like teeth on the bhud side, iu a close-set series of about

20. Eyes separated by a sharp ridge, the lower somewhat in advance. Origin of dorsal

fin about middle of eye, its distance from caudal somewhat less than half depth of caudal

])cduiicle. ]\liddle dorsal rays longest, more than half as long as liead; pectoral half as

long as head.

RadiaHbrmula: D. 102—120; A. 87—102; L. lat. 125; Vert. 58.

Color, grayish-brown; membranes of the fins with dark spots; i)ectoral of the colored

side dark.

The pole-flouuder is a well-known cold-water tisli of Europe. It was obtained by Strom
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in the Trondhjera Fiord at 200 fathoms, and l)y the Norwegian Expedition at 12.5-250 fathoms
ort' Finniark and the Lofoten Ishinds.

It occurs also iu the North Sea and around the British Ishaiids, and France wliere,

however, it is rare, especially on the west (loast, thoivgh it has b<'en t'oiiiid as far south as
Arcachon.

On our own coast, though never found near tlic shore, it is otic of the most aljiindaut

of the deep-water pleuroncctoids.

The following statistics are the result of a careful stiuly of numerous specimens
trawled in the deep water off Salem, Mass., on La, Have Bank, and on the coast of Nova
Scotia, off Halifax, iu Halifax Harl)or, and in Bedford Basin, Halifax. They are the

result of detailed measiu-ements of 22 individuals, including authentically named European
specimens from the LTniversity of Christiania, and the Bonaparte ('ollectioTi, the type of

U. tica(lianii.s, 3 specimens from Massachusetts Bay, .5 from La Have Bank, and 11 from the

vicinity of Halifax.

(1) Height of body.—This is stated to he about 2* of length exclusive of caudal, and 3^
in total length. In the seiies studied, the piopm'tionsof this element varied, stated in units

of hundredths of total length (including caudal), from 0.24.5 to 0.375, No. 12(i,S5 having it

30. An equally wide variation in the European flsh is recorded Ity Parnell.'

The I'h'uronecU's eloiu/atiifi of Yari'cll is not nearly so elongated as No. 210(ilrt (the

figm'e of Couch has height about 0.27.5) ; and since no other diagnostic charactei-s have been

described, we place it without hesitation iu the .synonymy of <i. cyno(jl()n.si(s.

(2) Height of camlal pcduiiclf.—This element is subject to very slight variation, meas-

uring usually 0.07 of total in both European and American specimens. The most <-longate

slender forms have it slightly narrower. In No. 12685 it measures O.Of!, and 0.005 in No.

21001ft.

(3) ie«</</i o/ /(««?.—This varies from 0.15 to 0.17.5. In No. 120S5 tlie length is 0.15,

and in the European specimens 0.15 and 0.1575 (('liristiania specimen). The smallest pro-

portion is represented by specimens from Massachusetts Bay and Halifax.

(1) Tedh.—In number these are extremely variable. No. 120.8.5, according to Gill had

on the blind side 17 above and 20 below, on the eyed side 6 above and 7 below. A Salem

specimen, larger and older, had on the blind side above 20, below 2.'^, on the eyed side above

13, below 11. In young individuals the teeth present the characters described by Gill, hav-

ing the teeth on the eyed side conical and separated. Thispeculiaaity disappears witii age,

all large specimens showing closely set incisorial teeth upon both sides of each Jaw.

(5) Length ofpectoral—Th'iA is extremely variable within limits of 0.09 and 0.11. This

measurement refers to the lin upon the colored side. Its shape is also variable; it is some-

times pointed, sometimes obtuse, owing to difference in comparative length of the upper

rays. It is usually black, with a narrow whitish tip. The number of rays varies from t)

to 11,

(6) Length of ventrals.—This is also extremely variable on both shies. The range on

the blind side is 0.0475 to 0.07, and on the eyed side 0.056 to 0.0775. The difference be-

tween the length of the two tins upon the same individual varies from 0.0025 to 0.0155.

(7) Co«if*«*-o//«^emn/H('.—In some individuals this is essentially straight, in others

considerably arcuated alK)ve the pectoral. This appears to be an individual variation.

The two European specimens show a percei)tible difference in this respect. In his diag-

nosis of Pkuroiiectcs ci/rto;/?o.v.v".s-, Dr. Giinther states that the lateral line is straight with-

out curve.

(8) Position, of the ri/rs.—Ui: (inntinn- states that in P. elongatm the upper eye is in

advance of the lower. Tliis is doubtless quoted from Yarrell. Neither the ligure of Yar-

rell nor that of Couch indicates any such character.

(9) ScaUs in lateral line.—The number on the blind shle ranges from 109 t.. loO, on the

eyed side from 110 to 140, there being no relation between the different sides of the same tish.

'Fishes of the FirtU ol' Forth, v 210, pl. xxxui, and ia Memoirs of the Wernerian Society, Vil, p. 370.
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(10) Rndial formula.—In tlie dorsiil this ranges from 1013 to 120; in the anal from 87 to

100. There is no apparent relation between the nnmber of rays and the relati\ e propor-

tions of height and length of body. A large number of rays in the dorsal is usually accom-

panied by a relati\'ely large number in the anal.

(11) Transpcrso rows of scales.—Tlieir number above and below the lateral line is nearly

ecpial. The range is about from 10 to 50. There appears to be no relation of number of

transverse rows to comparative height of body.

The thermal range of the species appears to be defined nearly by the limits 34^ and
45° F.

Dr. Giinther suggests that the fish first cited by Fabricius (Fauna rocnlandlca, p.

163), under the name of Pleuroncctes eynoglossus, and subsequentlj' named by him Pleuro-

ncctes puKjids (Afhaiidling, Kongel. Danske Videnskabernes Selskabs, Naturvid. og Math.,

Copenhagen, vol. i, 1824, p. 45), is probably identical with this species. The true relatious

of the Greenland fish have already been pointed out by Professor (jill (Proc. Acad. Nat.

Sci. Phila., 1804, p. 218), as well as the curious misapprehension by which the synonymy of

F.pinguis and the halibut has been confounded.

The following tables give detailed measurements of 23 specimens:

MEASUREMENTS.

Current number of spocimen

Locality \
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740 20' 3(i" W, Ion., at a depth of(!41 fathoms; Cat. No. 33554, U. S. N. M., from station

2092, in 30^ 58' 35" N. lat., 71^ 00' 30" W. Ion., at a depth of 197 fathoms; Cat. Xo. 32054,

U. S. N. M., from station 2003, in 37° 16' 30" N. lat., 74° 20' 36" W. Ion., at a depth of

641 fathoms; Cat. No. 33475, U. S. N. M., from station 2064, in 42° 25' 40" N. lat., 06'= OS'

35" W. Ion., at a (U'pth of 122 fathoms; Cat. No. 35410, U. S. N. M., from station 2179, in

390 30' 10" N. lat., 710 50' W. h)n., at a depth of 510 fathoms; C^at. No. 35697, U. S. N. M.,

from station 2262, in 39° 54' 45" N. lat., 690 29' 45" W. lou., at a depth of 250 fathojns;

Cat. No. 35460, U. S. N. M., from station 2187, in 39° 49' 30" N. lat., 71'= 10' W. Ion., at a

depth of 420 fathoms.

Specimens were also obtained by the i^(s/( /TfflwZ; from the following localities: From
station 1154, in 39° .53' 31" N. lat., 70^ 39' W. Ion., at a depth of 193 Jathoms; Cat, No.

28915, U. S. N. M., from station 994, in 39° 40' N. lat., 71° 30' W. Ion., at a depth of 368

fathoms; Cat. No. 28785, U. S. N. M., from station 937, in 39-3 49' 25" N. lat., 69° 49' W.
Ion., at a depth of 616 ftithoms; Cat. No. 26725, U. S. N. M., from station 898, in 37° 24' N.

lat., 740 17' W. Ion., at a depth of 300 liithoms; Cat. No. 28845, U. S. N. M., from station

951^ in 390 57' N. lat., 70° 31' 30" W. Ion., at a depth of 225 fathoms; Cat. No. 31869, U. S.

N. M., from station 1155, in 39^ 52' N. lat., 70-3 30' W. Ion., at a depth of 554 fathoms; Cat.

No. 26729, U. S. N. M., from station 897, in 37° 25' N. lat., 74° 18' W. Ion., at a depth of

157i fathoms : Cat. No. 26178, U. S. N. M., from station 895, in 39° 56' 30" N. lat., 70© 59' 45"

W. Ion., at a depth of 238 fathoms; Cat. No. 31772, U. S. N. M., from station 1140, in 39°

34' N. lat., 71° 56' W. Ion., at a depth of 374 fathoms; Cat. No. 28D49, U. S. N. M., from

station 1029, in 39° 57' 06" N. lat., 69° 16' W. Ion., at a depth of 458 fathoms; Cat. No.

28810, U. S. N. M., from station 945, in 39° 58' N. lat., 71° 13' W, Ion., at a depth of 207

fathoms; Cat. No. 28735, U. S. N. M., from station 925, in 39° 55' N. lat., 70° 47' W. Ion., at

a depth of 229 fathoms; Cat. No. 28932, U. S. N. M., from station 1028, in 39^ 57' N. lat,

69° 17' W. Ion., at a depth of 410 fathoms; Cat. No. 28916, U. S. N. M., from station 1025,

in 390 49' N. lat., 71° 25' W. Ion., at a depth of 216 fathoms; Cat. No. 28918, U. S. N. M.,

from station 998, in 39° 41' N. lat., 71° 32' W. Ion., at a depth of 302 fathoms; Cat. No.

28161, U. S. N. M., from station 894, in 39° 53' N. lat., 70° 58' 30" W. Ion., at a depth of 365

fathoms; Cat. No. 26113, U. S. N. M., from station 869, in 40'' 02' 18" N. lat,, 70° 23' 06" W.
Ion., at a depth of 192 fathoms; and Cat. No. 26018, U. S. N. M., fiom station 870, in 40°

02' 36" N. lat., 70° 22' 58" W. Ion., at a depth of 155 fathoms.

HIPPOGLOSSUS, Cuvier.

Hippoglossus, Cuvier, R^gne Animal, ed. i, 1817, 11, 221; eil 11, 1829, 340.—GiiNTHER, Cat. Fish. Brit. Mus.,

IV, 403.—Jordan and Gilbert, Bull, xvi, U. S. N. M., 818.

Dextral i>leurouectoids, having an oblong body, not strongly compressed. Month wide,

oblicpie. Teeth in two series on the iipijer jaw, one on lower; the anterior ones above and
the lateral teeth below, strong; vomer and palatines toothless; lower pharyngeal teeth in

two rows. Dorsal origin above eye, its middle rays longest, its posterior rays, like those of

anal, bifid; caudal erescentic; ventrals lateral. Scales small, cycloid ; lateral line strongly

curved in front. GiU rakers short, compressed, wide-set, and few iu number. Vertebrae

16-34.

HIPPOGLOSSUS VULGARIS, Fleminc. (Fig. 3(33.)

PlcuronecicB hippoglossus, Linnaeus, Systema Naturae, ed. x, 1, 260.

nijqioglossus vulgaris, Fleminc;, Britisli Animals, 199.—Guntheu, Cat. Fish. Brit. Mus., iv, 1862, 403.

Hippoi/lossiis amcricanus, Gill, Proc. Acad. Nat. Sci. Phila., 1864, 220.

Body comparatively elongate, not strongly compressed, deep mesially, its height one-

third of its length. Head broad, its length 3f in that of body. Eyes large, separated by
a very broad, flattish area; lower eye in advance of upper. Month large, the maxillary
reaching vertical from middle (»f orbit.

Kadial formula : D. 105; A. 78.

Color, dark brown; blind side, white.



DISCUSSION OF SPECIES AND THEIR DISTRIBUTION. 435

The halibut were once very iibuiidaiit in .Mas^^a(•h^ltsetts r>a\ , but are uuw found cbieHy at

a depth of 100-300 fatlioms on the; sloiies of the outer banks, wliere they are smight liy a

large fleet of Gloucester ttshiiig schooners. Individuals are occasionally taken near the
shore. In 1S75 one weighing about :.'00 pounds was caught by a dory fisherman off Half-

way Eock, Salem Harbor, and one still larger in Gloucester Harbor, in August, 187S.

The New London lialil)ut smacks obtain many halibut on the south part of Georges
Banks and the neighboring shoals. An individual was taken, years ago, on the outei side

of Fishers Island, Connecticut. The halibut may, in all probability, be found to be abun-

dant on the edge of the contine?ital slope south of Cape Cod, since here have been recently

obtained nearly all the species most constantly associated on the northern halibut grounds
on the outer edges of La Have, Browus, Sable Island, and other banks ofl' the coast of

Nova Scotia and Newfoundland.

PLATYSOMATICHTHYS, Bleeker.

Eeiiihardliu!!, Gill, Cat. Fish. E. Coast, N. Ainer. 1861, .50 (name only).

Plati/somuiichthiis, Bleeker. Coniptes Rendus, Acad. Sci. Alll^st^n^aln. xiii. isty.

Dextral pleuronectoids, having the body somewhat elongate. Head and mouth large;

maxillary reaching beyond vertical ft-om anterior margin of eye. Jaws with strong, un-

equal teeth; the upper with two series in front, which converge posteriorly, the lower with

a series of strong, distant teeth; vomer and palatines toothless. Gill rakers few in num-
ber, short and rough. Fins low, the caudal fin crescentic. Lower pharjTigeal teeth in a

single row. Scales small, cycloid, the lateral line straight. {Jordan.)

PLATYSOMATICHTHYS HIPPOGLOSSOIDES, (Walbaum), Gooue aud Bean. (Figure 364.)

rieiironectes ct/norjlossiis, Fabricius, 1780 (uot Gronovlus).

rieuroiiectea hipjiofllossoides, Walbaum, Artedi, Pise, 1793, 1.51.

Reinh<iriltiu.i hippoylosmkUa, Gill, Cat. Fish. E. Coast N. Am., 1861. 'lO; Prov. Acad. Nat. Sri. Phila., 1864, 218.

Platysomatiehlhijs hippoijlossoidts, Goode and Bean, Cat. Fish. Essex Co., 1870, 7.

—

Jordax aud Gilbert,

Bull. XVI, U. S. Nat. Mus., 819.

—

Collett, Nor.sk. Nordhavs. Exp. Fisk., l\2.

rieiironectes piiiyiiis, Fabricius, K. Vid. Sidsk. Nat. och Math. Afh., 1824, 4S.

Bippoijlossus pinguis, Gai.mard. Voy. Skand. et Lap. Poiss., pi. xxii.'

Platysomulichthiispinguiit, Bleeker, Versl. Medekd. K. Akad. Wetensoh. Amsterilain, xiii, 1862, 426.

BippogUssus pinguis, CoLLETT, Norges Fiske, 1875, 135.—GtJNTHER, Challenger Report, xxii, 1887, 161.

Hippoglossits grcinhindiciis, Guntiier, Cat. Fish. Brit. Mus., IV, 1863, 404.

Body elongate, its height one-third of its length, that of the head one-fourth. Eyes

parallel: the diameter of the orbit is one-eighth the length of the head, and one-half that

of the snout ; interorbital sp;ic(? flat, wider than the orbit. Lower jaw prominent, the length

of the maxillary two-fifths of head. Teeth conical, pointed, in two series, convergent pos-

teriorly on the upper jaw, those of the outer series decreasing in size; a pair of strong

canines in the inner series in front, the others very small; a series of strong, distant teeth

on lower jaw. Gill rakers sliort, thick, and strongly dentate. Fins naked. Dorsal and

anal rays simple, the dorsal ])(>ginning over posterior third of the eye, its longest rays one-

third length of head. Scales small, not ciliated.

Radial formula: D. 100; A. 75.

Color, brownish, or yellowish gray.

An Arctic species frequently brought in by the halibut fisliing schooners of Glouceoter.

Its range extends as far south as the gully between Le Have and Browns Hanks and

Georges Banks. A young specimen, 165 mm. in length (D. 01 ; A. 72), was trawled by the

Albatross at station i'431, in 43^ N. lat., 57^ 40' 30" W. Ion., at a depf h of IL'9 lathoms. The

species also occurs in deep water oft' Norway, and a young one was taken by the Norwegian

North Atlantic Expedition, southwest of Bear Island, in 447 fathoms. Unlike adult indi-

viduals, the young have the blind side colorless.
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PARALICHTHYS, Girard.

Paralichthys, Girard, Pacific Eailroad Survey Report, Fishes, 1858, 146.

—

Gunther, Cat. Fish. Brit. Mus.,

IV, 431.—JOKMAN an<l Gilbert, Bull, xvi, U. S. Nat. Mus., 821.

Chvnojmllii, Gill, Cat. Fish. E. Coast N. Auier., 1861, 50.

Paei((lo)h(imhiis, Bleeker, Compt. RcikIus. Acad. Sci. Amsterdam, xui, 1862, Pleurouectidaj, 5.—GiJNTHER,

op. cit,, 423.

Xystreiinjs, Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, 34.

SiuLstral pleuronectoids, with body oblong; mouth large, oblique; each jaw with a

single row of usually slender and sharp teeth, which are more or less enlarged anteriorly;

no teeth on vomer or palatines. Gill rakers various. Scales small, ctenoid or cycloid; lat-

eral line simple, with a strong curve anteriorly. Dorsal lin single, beginning above or

before the eye; both ventrals lateral; caudal fin double truncate, or double concave, its

middle rays produced. No anal sjiine. {Jordan and Gilbert.)

PARALICHTHYS OBLONGUS, (Mitchill), .Iori.an.

Pleuronectes ohlonga, Mitchill, Trans. Lit. and Phil. Soc. N. Y.'i, 1814 (1815), 391.

Paralichthtjs oiloiigu^, Jordan and Gilbert, Bull, xvi, U. S. Nat. Mus., 824

—

Goode, Proc. U. S. Nat. Mu8.,

Ill, 472.

Platessa quadroccllala, Storer, Proc Bost. Soc. Nat. Hist., ii, 1847, 242; Hist. Fish. Mass., 1867, 203, pl. xxxi,

fig. 3.

Platessa quadrocnlaris, Gill, Cat. Fish. E. Coast N. A., 1861,51.

Body much compressed, elongate, its greatest height less than two-fifths of its length.

Head rather short, its length one fourth that of body. Eyes separated by a prominent,

narrow, sharp ridge, the diameter of the orbit nearly one-fourth of the length of the head.

Upper jaw with very numerous, small, close set teeth laterally, and -1 or 5 canines in front;

the lateral teeth abruptly smaller than the anterior; lower jaw with 7 to 10 teeth on either

side. Maxillary narrow, reaching past vertical from middle of pupil, its length two and

one-fourth times in that of head. Scales weakly ctenoid or cycloid, over 90 in lateral line.

Gill rakers thick and rather long, about 8 below angle. Dorsal low, beginning over front

of eye, some of the anterior rays exserted, the longest rays behind middle of fin, their

length not quite half that of head. No anal spine.

Radial formula: D. 72-8G; A. 59-76.

Color, l>rownisli gray, mottled; 4 large black ocellre, each surrounded by a lighter mar-

gin; 2 behind middle of body, 1 below dorsal, and 1 above anal; 2 smaller sjiots near last

rays of dorsal and anal.

This is a well marked species, known for many years as an inhabitant of moderate

depths along the coast from Florida north to Massachusetts. The northern limit of its range

is marked by the captiu-e of a single small individual in 1877, off the mouth of Salem Harbor.

It is not properly a deep-sea species, but is included in the list on account of its occar

sional capture at the hundred fathom line.

The Fish Hawk obtained a single individual (Cat. No. 26078, U. S. N. M.) from station

873, in 40° 02' N. lat., 70° 57' W. Ion., at a depth of 100 fathoms; and the Albatross took it

from station 2307, in 35° 42' N. lat., 74° 54' 30" W. Ion., at a dei)th of 43 fathoms; from

station 2313, in 32° 53' N. lat., 77° 53' W. Ion., at a depth of 99 fathoms; from station 2421,

in 37-5 07' N. lat., 74° 34' 30" W. Ion., at a depth of 64 fathoms; Cat. No. 28861, U. S. N. M.,

from Buzzards Bay; and a single specimen from station 2297, in 35° 58' N. lat., 74° 53' W.
Ion., at a depth of 49 fathoms.

Giinther enumerates other species of raraliclithys from deep waters, namely, Para
lichthys Hectoris, (Giinther,) from 150 fathoms, ofl' New Zealand; P. ^oojw, (Hector,) oil

Cape Farewell, 400 fathoms; and P. ocellatiis, (Gthr.,) Admiialty Islands, 152 fathoms.
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NOTOSEMA, Goode and Bean.

Notosema, Goodb and Bean, Hull. Mns. (Jouip. 7,i<i\\., x, Issii.

Sinistral pleurouectoids witli elli|>tital body and ]it^duiicnlatp catnlal fin. Monti, mod-
erate in size, aud beiieatli the central axis of the body. Kyes larye upon left side, dose
together, tlie upper one nearly enc^roaching upmi the jiiolile, the lower slightly in advance
of the upper. Teeth in single series in the jaws, about equally developed upon each side

much largest in front; absent on vomer and palatines. Pectoral fins somewhat unequal'
that upon the blind side about three-fourths as large as its mate. The dorsal flu com-
mences slightly l)ehiu<l the anterior margin of the ui)per eye, and tlie first eight rays are
separated into a distinct sul)divisi(jn of the fin, several of tliem being much prolonged.

Caudal fin pedunculate, rounded jmsteriorly. Sinistral ventral much elongated. Scales
small, strongly ctenoid on colored side of body. Lateral line prominent, strongly arched
over the pectoral, alike on both sides. Gill rakers moderately numerous, rather stout, sub-

triangular, i)ectinate posteriorly. Psendolirancliia- well developed. Yertebrie 35.

NOTOSEMA DILEC'TA, Goi>i>e .lutl Hkan. (Figures ;W5 A, B,362, youut;.)

Notosema dilecla, Goode aiul Kkan, Hull. Mas. Couiji. ZoiU.. x. ITO.

Ancylopsetta dilecta, .Jokijan, Cat. Fish. N. .Vnu'rica, ISS."), i:i4.

The height of the body is containcil twice in its total length, without caudal, and m
equal to twice the distance of the origin of the ventral from the snout. The height of the

caudal peduncle is one-ninth of the standard body length.

The length of the head is two-sevenths of the standard leugtli, and three times the

diameter of the eye. Width of interorbital area almost impei-cei)tibie. Mandible reaching

to middle of pupil of lower eye, its length equal to half that of thi' head. Upper jaw con-

tained 2^ times in length of head.

The dorsal fin, beginning almost over the anterior margin of the eye, is comjiosed of

about 68 rays, the longest'of which are the second and third, which are contained twice in

the greatest height of the body, and which are almost twice as long as the length of the

base of the triangvdar division of the fin to wliich they belong.

The anal fin is made up of ,54-56 simph^ lays, of which the ]iosterior ones are largest,

as they are also in the maiu portion of the dorsal. It begins close to the vent, at a dis-

tance from the .snout equal to the length of tlie elongated sinistral ventral.

The caudal is pednnciilate, its middle rays somewhat elongate, giving it a wedge-shaped

outline.

The pectoral of the colored side is subtriangular, its length <<int;iined live and one-

half times in the standard length.

The ventrals are composed of six rays, that njion the colored .side nnieh jnoduced in

its anterior portion, its length more than three times that of its mate.

Radial formula: D. 6!); A. .56; P. 11; V. 6; B. 7. Lateral line 48 (in .straight portion).

Color on the left side purplish brown, spc<'kled with dark brown, and with three large

ocellated subcircular spots, nearly as large as the eye, with white center, dark iris, narrow

light margin, aud a brown encircling outline. They are ananged in the form of an isosceles

triangle, the spot marking the apex being ui)on the lateral line, near the base of the cau-

dal peduncle, the others distant from the lateral line, on either side, a space equal to tiieir

own diameter.s, the lower one nearly reached by the tip of the elongate ventral. On the

blind side white. Fins blotched with dark brown.

The Blale obtained 4 specimens from station cccxiil, o(f Charleston, S. C., in 32° 31'

50" iS". lat., 78° 45' W. Ion., at a depth of 75 fathoms, and a single individual from station

CLXVIII, in 23° 13' N. lat., 81)° lO' W. Ion., at a dei)th of 84 iathoms. Examples were also

secured l)y the Allxitross from station 2311, in .32'3 55' N. lat., 77° 54' W. Ion., at a depth of

79 fathoms; fiom station 2313, in 32° 53' N. lat., 77° 53' W. Ion., at a depth of 99 lath-



438 DEEP-SEA FISHES OF THE ATLANTIC BASIN.

oms; fi'om station 2378, in 29° W 30" N. lat., 88° 09' 30" W.lon., at a depth of C8 fathoms;

from station 2403, in 28^ 42' 30" N. hit., 85° 29' W. lou., at a depth of 88 fathoms; and

from station 2312, in 32° 54' N. lat., 77° 53' 30" W. lou., at a depth of 88 fathoms.

HIPPOGLOSSOIDES, Gottsche.

Eippoglossoides, Gottsche, Wipgniann's Archiv., 1835, 168.—(iiJNTHKR, Cat. FIhIi. Hrit. Mus.. iv, 40."i.—.loR-

i)AN aud Gilbert, Bull, xvi, U. S. Nat. Mu.s., iv, 40.").

Psetlichthiix, Gikahd, Pioc. Acail. Nat. Sci., Phila., 18.51, 110.

Vomalopsetta, Gill, Proc. Acad. Nat. Sci., Pbila., 1804, 217.

Dextral' plenronectoids having the body oblong and somewhat compressed; month
rather large, having a single row of sharp teeth on each jaw, aud sometimes an inner row

of small ones in the npper jaw; A'onier and palatines toothless; gill rakers long and slender.

Scales ctenoid; lateral line nearly straight, simple, or with accessory branch. Dorsal tin

low in front, beginning over or before the eye. Ventrals both lateral. Caudal double

truncate, produced.

HIPPOGLOSSOIDES PLATESSOIDES, (Fabricius), Gill. (I'igure 367.)

Pleiironecles plaies«oide8, Fabricius, Fauua Gnenlaudica, 1780, 164 (excelleut descriptiim).— " Vidensk.

SeKsk. N.atiirv. ooh Mathem. Afbaudl., 1,50, pl. II, tig. 2."

Citharus 2>lalessoides, Rkinhardt, ibid, mi, 1838, i).
130.—KuiiyKR, in Gaimard, Voyage en Scaudinavie, etc.

pis. XXI (exrelleiit figure).

Drepavo {p) «eH(i philessoides, Gill, Cat. Fish. E. Co.astN. Auierica, 1861,50.

Sippoglossoidcs platessoides, Gill, Proc. Acad. Nat. Sci. Phila.. 1864, 217.

—

Goode and Bean, Cat. Fish. Essex

Co., Mass., 1879,7.—Collett, Norsk. Nordh. Exp.Fiske, 1875,145.—Goode, Proc. U. S. Nat. Mus., iil,471.—

GtJNTHER, Challenger Report, xxii, 1887, IGl.

—

Jordan aud Gilbert, Hull, xvi, II. S. N. M.,826.

Platesaa dentata(not Pleuronectes dentaliis, Mitchill), Storer, Re]). Fish. Mass. 1839, p. 143; Hist. Fi.sh. Mass.

1867, 197. pi. XXX, fig. 3.

HippoglnnsoidesdintattiK, GiLi., Cat. Fi.sh. E. Coatst N. A., 1861, 50.—(Jt'iNTHKU, Cat. Fish. Hrit. Mus., iv, 1862.

406.

Pomatopselta dtntata, Gill, Proc. Acad. Nat. Sci. 1864, 217 (with def. oi Pomnlopxeita, 216).

Hippoglossoides limandoides, GooDE aud Bean, Auier. .lourn. Sci. and Arts, xvii, 1876, 39.

Body moderately elongate, its height two-fifths of its length. Head short, its length

3| in that of body. Mouth moderate, oblique; maxillary narrow, reaching to vertical from

middle of orbit, its length 2| times in that of head. Teeth moderate, conical; in one row
in each jaw, those in the lower jaw largest. Eyes moderate, the upper one largest and
longer than snout. Lower jaw included. Lateral line nearly straight, simple, containing

about 90 pierced scales. Interorbital space narrow, with a raised, obtuse ridge, entirely

covered with rough scales; mandible .scaly. Gill rakers short and robust, smooth, about 10

below angle; the length of the longest less than one-third diameter of orbit. Fins covered

with small, rougli scales. A strong preanal spine. Pectoral not quite half as long as the

head.

Eadial fornnila : ]). 80-93; A. 04-75.

Color, ferruginous.

This species is not unusual in deep water off southern Massachusetts and Rhode
Island, a])proaching the coasts in winter. South of Spitzbergen and Bear Island it occurs at

depths of 120-220 fathouLS. The Alhatrosn took it from station 2453, in 47° 10' N. hit., 51° 02'

W. Ion., at a depth of 82 fathoms; from station 2499, in 44° 46' 30" N. lat., 59° 55' 45"

W. Ion., at a depth of i;W fathoms; fiom station 2430, in 42° 58' 30" N. lat., 50'^ .50' W. Ion.,

at a depth of 179 fathoms; from station 2498, in 44° 54' N. lat., 59° 40' 45" W.lon., at a

depth of G5 fathoms; from station 2431, in 43° N. hit., 50° 47' 30" W. Ion., at a depth of 129

fathoms; from station 2452, in 47° 04' N, lat., 50° 48' W. Ion., at a depth of 89 fathoms;

from station 2461, in 45° 47' N. lat., 54° 13' 30" W. Ion., at a dei.th of 59 fathoms; from

station 2455, in 47° 21' N. lat., 51° 38' 30" W. Ion., at a depth of 81 fathoms; from station

^lu H. ehtssodon reversed iiuUviduuIs sometimes are futiud.
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2435, ill ^3"^ 12' N. lat., 50^ 38' 45" W. lou., at a depth of 47 futliouis; from station 2457, in
47° 13' N. lat., 52° 24' W. lou., at a depth of 8(; fathoms; Oat. No. 33424, II. S. N. .M., from
station 2080, in 41° 13' N. lat., Ofio 21' 50" W. loii., nt a (h'pth of 55 (alhoms; from station

2437, in 43^ 3(i' N. lat., .5()O05' W. Ion., at a dei»th of 37 fathoms; from station 2.505, in 44^
23' 30" N. lat., Gl'^ 44' 15" W. Ion., at a depth of '.13 fatlioms; (lat. No. 33423, IT. S. N. M.,

from station 2070, in 41° 13' N. lat., CO^ 21' 50" W. Ion., at a depth of 55 fathoms; and Cat.

No. 33408, U. 8. N. M., from station 2057, in 42^ 01' N. lal., C8o OO' 30" w. ]„„.^ -it adepth of

86 fathoms. The Fish Hawk obtained the following specimens: Cat. No. 28911, U. S. N. M.,

from station 992, in 40° 33' N. lat., 70° 15' W. Ion., at a depth of 30 fath<inis; Cat. No. 28979,

U. S. N. M., from station 1038, in .39o 48' N. lat., 70° 06' W. Ion., at a depth of 140 fiithoms;

Cat. No. 2872G, U. S. N. M., from station 917, in 40° 22' N. lat., 70o 42' W. Ion., at a depth
of 44 fathoms; Cat. No. 28744 IT. S. N. M., fntm station 918,in 40'^ 20' 24" N. lat., 70o 41'.30"

W. Ion., at a depth of 4(5 fathoms; and from station 989, in 40^ 49' N. lat., 70° 47' W. Ion.,

at a depth of 30 fathoms. The National Museum possesses an additional specimen ((ilou-

cester Donation No. 234).

LEPIDORHOMBUS, Gunther.

Lejiidiirhotnbun, (siilij;. of Rhombus), Gi'iNTHEK, Cut. Fish. Brit. Maa., IV, 1862, 407, 411.

Sinistral ijleuronectoids witli moutli wide, tlie length of the maxillary being more than

one-third of that of the head. Each jaw with a narrow baud of villiform teeth, withcmt

canines; vomerine teeth; none on tiie ijalatines. The dorsal tin commences on the snout;

nearly all the dor.sal and the anal rays branched. Ventral free from anal; scales small and
ciliated. Gill membranes scarcely united at tlic throat; gill rakers well developed, lance-

olate. Branchiostegals 7. ((liiutltfr.)

LEPIDORHOMBUS JlH(iA8TnMA, (Donovan), Gunther.

Pleuronectea meijastoma, Donovan. British I'ishns, 111, 51.— \'aii,i,an' r. Exp. Sc.i. Travaillpur ot Talismau,

188K, 188.

Rhombus (Lepidoi-hombiis) meijasloma, (juNTHER, Cat. Fish. Brit. Mas., l\', 1862, 411.

The height of the body is coiitained 2| in the total length (witliont caudal), tlie length

of the bead 3.J. Scales rather small, with the posterior margin ciliated and rounded, cover-

ing nearly the whole liead (the iutenn-bital S])ace and the maxillary included); iuterorbital

space very narrow; the diameter of the eye is two uinths the length of the head. Each

fin ray is accompanied by a series of minute rough scales. Lateral line with a suli semi-

circular curve al)ove the pectoral. Lower Jaw prominent; the length of the maxillary is

contained 2;^ in tbat of the head. Teetli in the jaws in a veiy narrow band, widening an-

teriorly. The lower eye is somewhat in advance of the upi)er. The dorsal tin termi-

nates at a distance from the caudal which e<|uals t\w dc|)th of the lice portion of the tail;

its longest rays are at the commencement of tlie i)osterior third of the lin, where they are

two-fifths of the length of the head, and somewhat shorter than the jieetoral. No spine

before the anal.

Kadial formula: B. 7; D. 85—87; A. 07—fi9: L. lat. 120. Vert. 1 l-.W.

Color, yellowish brown. [Giintlirr.)

This form, occasionally found on the coasts of (Ir.-at Britain and Sc'andinavia, was

taken by the French deep sea exjtlorers at vaiions points off the coasts of Spain :
ad

Moroccoaudthe Azores, at depths of 00 to 500 meters (stations xvii (1880); \ iii (1.>.S2);

II; IV; V; VI; xvii; cxxiii). Out of 29 specimens, 21 were from inside the 100 fathom

line—those from the Azores (560 meters) and off Morocco (550 meters) the deepest.
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SCIANECTES, Aleoek. (Figiiro 371.)

Scianecles, Alcock, .Imirnal A.siatic Soiicty of neiigal, i.vni (II), 1889, 284; Ann. :iiii1 JI.ii;. Nat. Hist., 1890

(Nov.), :i98, 1890 (II), 210; Batliybial Fi.slics, Bay of Bengal, 27.

Cleft of mouth narrow, the maxillary less than a third the length of the head, denti-

tion more developed on blind side. Dorsal lin eoinniencing before the eye, on the snout.

Body pyriform and delicate. Vomerine teeth. Eyes on the left side and close together.

All the rays of the vertical fins simple, elongated, weak, and filamentous. Scales minute,

membrancms, and very deeidous. Lateral line with a curve above the pectoral. Gill mem-
branes united at the throat. Gill rakers distant and short.

Rejiresented by two species, S. lophoptera, Alcock, mouth of Devi River, 68 fathoms

{loc. cit.), and S. macropththahnus, Alcock, from Bay of Bengal, 40 miles south west of

Akyab, lu about 100 fathoms of water {loc. cit., Aim. and Mag. Nat. Hist., 1890, ii, 21(j),

and from statiou, 96, 98-102 fathoms.

TRICHOPSETTA, Gill.

Trichopsetta, Gii.i., Proc. U. S. Nat. Mns., 1888, 603.

Psettiues with the body oblong, rhombo-oval, covered with ndherent ctenoid scales;

lateral line with an arch differentiated in front on eyed side, obscure but re(;tilinear on

blind side; profile incurved or rectilinear; mouth large; supramaxillary bones obliquely

truncated behind; teeth small, somewhat enlarged and hooked in front, uniserial; dorsal

and anal symmetrical behind, dorsal commencing on snout and deflected towards right

nostril; caudal subsessile and convex; pectorals very unequal, the left obtuse, the right

with the second and third rays extended and filiform; ventrals both free, very unequal; the

left fin on the abdominal ridge with a moderately broad base and 6 ra^s, the last of whicli

is attached by membrane to the ridge; the right fin with a narrower base (and in the males

with the inner 4 rays setiform, but in the female nearly similar to the left fin); inter-

branchial membrane imperforate; gill rakers slender and unarmed.

TRICHOPSETTA VENTRALIS, (Goode and Bkan), Giix. (Figure 372.)

Ctthnrirlithyn rrntralis, GooDE aud Bean, Proc. IT. S. Nat. Miis., viii, 1885, 592.

Trichiipnella renlrolis, Gill, loc. cit.

Extreme length of specimen described, 117 millimeters. No. 37343, Gulf of Mexico,

Albatross station 2386, 60 fathoms.

The height of the body (50 millimeters) is about 2;^ times in its total length (without

caudal), and is equal to about 4 J times the height of the tail (11) and about 9 times its

thickness (5i).

The scales are ovate, strongly ctenoid, the largest about 3 millimeters in diameter; the

diameter less than half that of the eye. The scales are firmly fixed ; there are G6 scales in

the lateral line (on the colored side), 19-21 of these in the curved portion, which is bold and

sharply defined; and 19 above and 23 below the lateral line at broadest part of body.

The length of the head (29 millimeters) is one-fourth that of the body, and '?>r^ times the

diameter of the eye (8); the interorbital space is very narrow, sealeless, its width e(pial to

one eighth diameter of eye. Tlie length of mandible (10 millimeters) i-s twice the diameter

of the eye; the length of maxillary (13 millimeters) less than half that of head.

The dorsal flu begins upon the snout, u])on the blind side, and in advance of the eyes;

its greatest height about eijual to length of nia.nlible. It is compo.sed of 93 simple rays.

The anal begins itnder the axil of the pectoral, its longest ray (equal to longest in d(n-sal)

e(|uals ov slightly exceeds half the distance of its anterior ray from the snout. It is com-

posed of 73 simple rays.

The caudal is subsessile, composed of 17 rays, its length (24 millimeters) a little less

than half the height of body, and equal to length of liead witliout snout.

The pectorals are inserted (•ousiderably below the (uigin of tlie lateral line, close to the
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gill opening. That on the colored side is composed of II rays, its h'ugth (10 inillimeters)

nearly one-sixth of the t«tal length; that of tiie blind side composed of 7 or iS rays, the
largest (28 niillitneters), almost as long as hea<l.

Eadial formula: D. 1)3; A. 73; P. 11, 7 or S; \'. «; L. hit. (iti.

Color, light brownish gray, a dailc blotch as long as the eye on the anterior rays ol' the

anal; a few obscure ones onditferent i)arts of lighter line at Ihe JuMction of the curved and
straight portions of the lateral line.

PLATOPHRYS, Swainson.

Platophrya, Swainson., Nat. Hist. Fishes, etc., 1839, ii, 30L>.

RhomboUiiuhlliiin, Ulkekeb, Act. Si)o. Sc. ludo-NTeilcre. i M.iuail. ami Makass., 07.

—

GCxtheu, Cat. Fiah Brit.

Mu8., IV, 431.

^loutli of moderate width, or sTuall, tin; lengtli of the masillary being one-third, or less

than one-third, of that of the head. Teeth minute, of equal size, in a single or double se-

ries; vomerine and palatine teeth none. Eyes separate<l l)y a concave more or less broad

space. The dorsal eommences on the snout; dorsal and anal rays simple. Scales ciliated,

of moderate size (L. hit. 4(1) and deciduous; lateral line with a strong curve anteriorly.

Eyes on the left side. (Gilnther.)

rLATOl'HKVS NKBlILARI,S,.Joi:i..\x ami (Jii.heut.

I'hitdphrys nehulariK, JoItOAV ami (ill.I'.EIiT, Troc. IT. S. Nat. Mils.. VII. 31. .Tunc 3, IS84.

Body ovate, deei) anteriorly, tlie profile descending steeply, rendered abruptly concave

in front of interrn-bital space by the conspicuously projecting, short snout. Moi;tb very

small and oblique, the maxillary reaching vertical from front of lower eye, SJ in head; tip

of lower jaw entering the profile. Teeth fine, conii-al, in two series in the upper jaw, one

in the lower; those of the outer row in U])per jaw laiger and more widely separated than

those of the inner series.

Snout very .short, about one-tifth head, equaling interorl)ita] width. Intcrorbitai space

narrow, deeply concave, closely scaled. Eyes large, the lower in advance of upi)er, its

diameter 3§ in head. Gill rakers obsolete, 7 rudiments on horizontal branch of anterior

arch.

Scales moderate, not extending on the fins, those on colored side ctenoid, those on

blind side smooth. Arch of lateral line short and high, its ba»se contained 4i to 5 times in

the straight portion.

Dor.sal beginning opposite anterior nostril, the rays nearly uniform in length, the long-

est about half head. Pectoral of colored side 4-^ in length. \'cntral of colored side

beginning under middle of lower eye, with (J rays; the right ventral with 5 rays.

Head 4 in length; depth li.

Radial fornjula: D. 85; A. 04; L. lat. 75 ([lores).

Color, in life, bght grayish with reddish tinge, covered with small round spots of darker

gray and with lighter rings inclosing spaces of the ground color. Vertical fins similarly

colored, with a small black s|)ot near base of each ninth or tenth ray. Two black spots on

median line of body divide the length into nearly e(iual thirds; souu- otlier small black

spots scattered over colored side, {.hn-dan and (lilhri-f.)

The specimens before ns agree in all particulars with .Ionian and (liJberfs <li-scription,

save in trifling variations in number of fin rays and in tlu^ fact that in large specimens the

cibations of the scales are absent. In three specimens of medium size, the first ray of the

pectoral of the colored side is elongated, in one considerably so.

Specimens were taken by the Hlale from station rcxi.iii, in 24'^ 4:5' X. lat., S.'jo 25' \V.

Ion., at a depth of 37 fathoms; al.so by the Allmtross from station 2;?1S, in l'4o 25' 4S" N.

lat., 81° 46' W. Ion., at a depth of 45 fathoms; from station 24(i5, in 28= 45' X. hit., 8.5° 02'

W. Ion., at a depth of 30 fathoms; from station 2400, in 28o 40' X. hit., 84o 49' W. Ion., at
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a depth of 2() fathoms; from station 2414, iu 25° 04' 30" N. hit., 82° 59' 15" W. h>ii., at a

dei>tli of 20 fathoms; from station 2407, in 28° 47' 30" N. lat., 84° 37' W.lon., at a depth of

24 iathoms.

A closely related species, P. cornutiis, was obtained by the Challenger from stations 122

and 122 ]'., off the coast of Brazil, at depths between 32 and 350 fathoms. (Giinther, Chal-

lenger Report VI, 7, pi. ii, fig. F.; xxii, 165.)

CITHARICHTHYS, Bleeker.

Citharichihys, Bleeker, in Gunther. Cat. Fish. Brit. Mus., iv, 420, 1862; aud in Compt. Rend. Acad. Sci.

AmstiMdam. xiii, 1862 (type, Citharichlliy.f cayinnensis, Bleeker.)—Ooode, Proc. U. S. Nat. Mas., ill,

1880, 340.—Jordan and Gilbert, Ball, xvi, U. S. Nat. Mus., 816 (part).

Sinistral pleuronectoids with ovate body. Month large, the maxillary nearly half as

long as the head. Eyes sinistral, large, the npperinost not close to dorsal ontline. Teeth

feeble, in single series, nearly ecpially developed on each side. Pectoral upon blind side

fewer-rayed, mnch longer than its connterpart. Veutrals asymmetrically placed, the sini-

stral one npon the median ventral line, that upon the blind side produced in the males.

Dorsal tin commencing in advance of the eyes upon the snout, and upon the blind side of

the dorsal line. Dorsal and anal rays simple.

Scales moderate, ovate, strongly pectinate, flrinly attached. Lateral line of colored side

strongly arched over pectoral as in Limanda. Gill rakers short, rather stout, flexible.

Vertebraj 34 (in C. arctifrons). Gill membranes broadly united below the throat; gill rakers

lanceolate. Branchiostegals 5.

CITHARICHTHYS ARCTIFRONS, Goode. (Figures 366, A, B.)

Cilkarichthyn aretifronn, Goode, Proc. U. S. Nat. Mus., in, 1880, 341, 472.^Goode and Bean, Bull. Mus. Comp.
Ziiol., X, 194.—GuNTHER, Challenger Report, xxil, 1887, 165.

The height of the body (37) is about three-eighths of its total length (without caudal),

and is equal to about 4 times the height of the tail (0) and about 5 times its thickness (7).

The scales are irregularly polygonal, cycloid; the largest about 6 millinu'ters in diam-

eter; the diameter (5) nearly equal to that of the eye. The scales are flexible, loosely

arranged, and very easily detached, so that it is ditticult to secure a specimen in good order.

Small scales on the rays of the ventral fins. There are 40 scales in the lateral line (on tlie

colored side), which is sharply defined and straight, and 7 or 8 above and the same number

below the latei-al line at the broadest jiart of the body.

The length of the head (24-24J) is about one-fourth that of the body, and 4 times the

diameter of the eye (C). The interorbital space (1) is very narrow, equal to the difference

in the distances from snout to lower eye (4) and snout to upper eye (5). The length of nnin

dible (10-lOJ) is about double the latter distance; the length of the maxillary (7-7J) slightly

more than the greatest width of the body.

The dorsal fin begins upon the snout, above the anterior margin of the upper eye. Its

greatest height (13-15) is about three times the distance of its anterior ray from the snout.

It is composed of 82 to 83 simple rays. The anal begins under the axil of the pectoral, its

greatest height (14-15) equal to or slight]}^ exceeding half the distance of its anterior ray

from the snout. It is composed of 67 simple rays.

The caudal is subsessile, triangular, of 16 rays; its length about etpial to that of the

head. In dorsal, anal, and caudal the rays api)ear to ]iroject beyond the connecting mem-
brane half or two-thirds of their own length.

The pectorals are inserted far below the lateral line and close to the gill opening. The
pectoral on th(^ colored side is comiiosed of more rays (!)-10) than that of th(! blind side (7),

its length (17-10) Ix'ing alxiut double that of its mate (7-9). The ventrals are composed of

4 rays.

Color dirty light brown.

liadial formula: I). 82-83; A. 07; C. 10; P. 9-10, 7; Y. 5; L. lat. 40.
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Current, number of specimen
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n. S. N. M., from station 878, in 39° 55' N. lat., 70° 54' 15" W. Ion., at a deptli of 142J
fathoms; Cat. No. 26127, U. S. N. M., from station S73, in 40° 02' N. lat., 70" 57' W. Ion., at

a depth of 100 fatlioms, and Cat. No. 2G121, U. S. N. M., from station 877, in 39° 50' N. lat.

70° 54' 18" AV. Ion., at a deptli of 126 fathoms. Numfrons specimens taken by the Fish

Hawk on iSepteuiher 4, 1880, ranoed in length from 90 to 140 meters Tlie females were

full of ripe spawn. It is not probable, therefore, that the average size of the species is

nnu^h greater than that of the specimens described.

Tlie Blake secured examples as follows : Eight young individuals, the longest measuring

2 inches, from station cccxiii, olf Charleston, S. C, in 75 fathoms; 3 specimens, badly mu-

tilated, from station cccxxxvi, in 38° 21' N. lat., 73° 32' W. Ion., at a depth of 197 fathoms;

a large one from station Cfioxi, in -390 59' 30" N. lat., 70° 12' W. Ion., at a depth of 143

fathoms; and others from station cccxiv, in 32^= 24' N. lat., 78° 44' W. Ion., at a depth of

142 fathoms, and from station cccxxxv, in 38° 22' 05" N. lat., 73° 33' 40" W. Ion., at a depth

of 89 fathoms. The peculiar elongated snout, similar to that of Macrurus, is characteristic

of the larger individuals.

The Albatross took it from station 200, 4in 37" 19' 45" N. lat., 74° 24' 06" W. Ion., at a

depth of 102 fathoms; from station 2421, in 37° 07' N. lat., 74° 34' 30" W. Ion., at a depth

of 64 fathoms ; Cat. No. 2261, in 40o 04' N. lat., 69° 29' 30" W. Ion., at a deptli of 58 iathoms

;

Cat. No. 33500, U. S. N. M., from station 2087, in 40° 06' .50" N. lat., 70° 34' 15" W. Ion., at

a depth of 65 fathoms; from .station 2264, in 37° 07' 50" N. lat., 74° 34' 20" W. Ion., at a

depth of 107 fathoms; from station 2309, in 35° 43' 30" N. lat., 74° 52' W. Ion., at a depth

of 56 tathouis; from station 2420, in 37° 03' 20" N. lat., 74° 31' 40" W. Ion., at a depth of

104 fathoms; from station 2177, in 39° 33' 40" N. lat., 72° 08' 45" W. Ion., at a depth of 87

fathoms; from station 2021, in 37° 30' N. lat., 74° 15' W. Ion., at a depth of 179 fathoms;

from station 2243, iu 40'= 10' 15" N. lat., 70o 26' W. Ion., at a depth of 63 fathoms; from

station 2425, in 36° 20' 24" N. lat., 74° 46' 30" W. Ion., at a depth of 119 fathoms; from

station 2031, in 39o 29' N. lat., 72° 19' 40" W. Ion., at a depth of 74 ftithoms; from station

2032, in 39° 29' N. lat., 72° 19' .55" W. Ion., at a depth of 74 fathoms; from station 2298,

in 350 39' N. lat., 74° 52' W. Ion., at a depth of 80 fathoms; from station 2405, iu 28° 45' N.

lat., 850 02' W. Ion., at a depth of 30 fathoms; from station 2420, in 37° 03' 20" N. lat,, 74°

31' 40" W. Ion., at a depth of 104 fathoms; from station 2423, iu 37° 10' 15" N. lat., 74° 32'

W. Ion., at a depth of 103 fathoms; from station 2.559, in 39° 48' N. lat., 71° 48' 30" W. Ion.,

at a depth of 120 ftithoms; from station 2542, iu 40" 00' 15" N. lat., 70° 42' 20"" \Y. lou., at

a depth 129 fathoms; from station 2.500, in 39" 48' 10" N. lat., 71° 48' 40" W. Ion., at a

depth of 114 fathoms; Cat. No. 35675, U. S. N. M., from station 2249, in 40° 11' N. lat.,

690 52' W. Ion., at a depth of .53 fathoms; Cat. No. 35678, IT. S. N. M., from station 2248, iu

40O 05' 15" N. lat., 70° 23' W. Ion., at a depth of 07 Iathoms; Cat. No. 35679, U. S. N. M.,

from station 2241, in 40° 21' N. lat. 70° 29' 15" W. Ion., at a depth of 50 fathoms; Cat. No.

35676, U. S. N. M., from station 2248, in 40" 07' N. lat., 69° 57' W. Ion., at a depth of 67

fathoms; Cat. No. 35677, IJ. S. N. M., from .station 2242, in 40° 15' 30" N. lat., 70° 27' W.
Ion., at a depth of 58 ftithoms; Cat. No. 32809, V. S. N. M.,from station 2014, in 3(io 41' 05"

N. lat., 740 38' 55" W. Ion., at a depth of 373 iathoms; Cat. No. 32652, IF. S. N. M., from

station 2004, in 37° 19' 45" N. lat., 74° 26' 06" W.lon., at a depth of 102 ftithoms; Cat. No.

3.5674, U. S. N. M., from station 2247, iu 40° 03' N. hit., 69o 57' W. Ion., at a depth of 78

fathoms; Cat. No. 35474, U. S. N. M., from station 2199, in 39° 57' 30" N. lat., 69° 41' 10"

W. Ion., at a depth of 78 fathoms; Cat. No. 33541, U. S. N. M., from station 2086, in 40° 05'

05" N. hit., 70" 35' W. Ion., at a depth of 69 fathoms; and Cat No. 32818, U. S. N. M., from

station 2010, in 37" 31' N. lat., 74" 52' 30" W. Ion., at a depth of 19 fathoms.

CITHAKICHTHYS UNICORNIS, Goodk. (Figure 369, A, H.)

CilharichlUijs unicornis, GoouK, Proc. U. S. Nat. Mus., iii, 1880, 342; ibid, 4712.—Johdan and (iiLiiERT, Bull.

XVI, U. S. Nat. Mus., 818.—Gunther, Challenger Report, xxii, 1887, 166.

The greatest height of the body (47) is slightly less than its length, and is about 4J

times its least height at the tail (11). The body is much higher than in C. urcti/rons, its
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greatest height over the pectorals, the contours then descending in almost straight lines to
the base of the tail. The thickness of the body (0) is less than in C. aretifrons, being con-

tained nearly 17 times in the standard length.

The scales are thin, deciduous, smaller than in f. arctifnms. There are about 40
scales in the lateral line, which is slightly curved over the pectoral, and, as nearly as c;in

be dcterniiued in the denuded specimens before mc, about lli rows above and 12 below tlie

lateral line at the broadest part of the body.

The length of the head (2.">) is one-fourth of tlie standard length and about 3 times

the diameter of the eye (9), or the distance from the snout to the upper eye (9). The inter-

orbital space is wide (4), equal to the length of the snout, and diagonally crossed by a strong

ridge, a continuation of two ridges which form the upjier boundary of the lower and the

lower boundary of the upi)er orbit.

The length of the maxillary (11) is less than half, that of the mandible (13) more than

half, that of the head. The teeth are minute, in single rows, closely set in the Jaws, some-

what stronger upon the )>Iind side. A strong short spine above the snout, at the anterior

termination of the ridge at the lower margin of the upper eye. Hence the specific name
uiiiconiis.

The dorsal fin begins at the side of the i)rcoibital spine, its anterior rays being slightly

crowded over u))on the blind side. It is com])oscd of 73 to 75 simple rays. Its greatest

height (13) is half the length of the head.

The distance of the anal from the snout (33) is one third of the staiulard length. The
number of rays is tiO; their longest (13) equid in length to the longest dorsal rays.

The caiulal is pointed, triangular, subsessile; its length (22) twice that of the maxillary

(11) and two-thirds the distance from the snout to the anal (33). The pectorals are inserted

liir below the lateral line. The i)ectoral of the colored side is twice as long (18) as the

diameter of the eye, that of the blind side as long (13) as the longest dorsal rays. The for-

mer is composed of 10 rays, the latter of 4.

The length of the ventrals (11) is half that of tlic caudal. They are asymmetrically

placed, as is describcil under the generic diagnosis.

Radial formula: D. 73-75; A. 60; P. 4, right, 10, left; L. hit. 40.

Color, ashy gray, with dark lateral line. Eyes black.

Current number of speeimei
Locality

26, oo;).

87(1 and R71.

Milli-

iiietei a.

lOOtlis of
leDgtb.

Extreme leugtb
Leiifith to origin of middle eaudal ravfi

Bod.v

:

GreateBt beigbt
]^ea8t height of tail

Head

:

Greatest length
r>i»taDee from snout to iijiper eye .

Distance from snout to lower eye.
Width of interorbital area
Length of snout
Length of maxillary
Length of mandible
Diameter of orbit, longitudinal

Dorsal [spinous)

:

Distance from snout
Greatest height

Anal;
Distance from snout
Height at longest ray

Caudal : Length of miildle rays
Pectoral

:

Distance from snout
Length.

Ventral:
Distance from snout on colored side.

Length
Dorsal
Anal
Pectoral
Number of scales in later:il line

4R.,

47
11

25
»
5
4

4
11

la
9

5
13

33
13

22

28
18-13

2G
11

75-73
00

10 L.
40
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The type .specimen (Cat. No. 2G003, U. S. N. M.), ft!) iiiillimeters in lenj;tli, was taken

by the Fish Hawk from station 870, in 40° 02' 36" N. lat., 70° 22' 58' W. Ion., at a depth

of irw fatlionis, and from station 871, in 40o 02' 5-i" N. lat., 70^ 23' 40" W. Ion., at a deptli

of 11.") fathoms. Tlie Albntrosn obtained examples from station 2318, in 24° 25' -45" N, lat.

81° 46' W. loM., at a depth of 45 fathoms; from station 2401, in 28° 38' 30" N. lat., 85° 52'

.30" W. long., at a depth of 142 fiithoms; from station 2402, in 28° .30' X. lat., S.5o 33' 30"

W. Ion., at a depth of 111 fathoms; from station 2404, in 2«o 44' N. lat., 85° 16' W. Ion.,

at a depth of 00 fathoms; and from station 2417, in 33° IS' 30" N. lat., 77'= 07' W. Ion., at

a depth of 95 fathoms.

CITHARICHTHYS MICROSTOMUS, Gill.

Cithai-kkthys microslinniis, Gnx, Proc. Acad. Niit. Sci. Phila., 1864, 223.

CitharU-IUhyn spiloplvrus, Jordan aud Gilbert, Bull, xvi, U. S. Nat. Mns., 817 (uot Giinther.)

The height of the body enters about 2§ times (.36-.37) in the extreme length; that of

the caudal iieduncle about 11 times. The head forms a fifth of the length, is rather

abbreviated, scarcely sinuous above the eyes, blunt at the snout, which scarcely exceeds a

seventh of the head's lengtli, and the rostral area is rhombic aud not higher than long.

The eyes are even; the longitudinal diameter contained about 3f times (.05i) in the head's

length. The mouth is rather small, the length of the upper jaw only equaling one-fourth

of the length, and that of the lower two fifths of the head's length. The teeth are very

small and close together, larger in front. The dorsal coinmences above the front of the

orbit aud is highest and convergent near the fortieth ray, which equals about one-tenth of

the total length; the anal is highest at about the twenty-fifth ray, and is as high or even

higher than the dorsal. The caudal is rounded behind and forms about one-sixth of the

lengtli. The pectoral tins are unequally developed, that of the dark side being prolonged

and contained only 6§ times in the total length, while that of the white side only equals

one-tenth of the same; the rays are also simple. The ventral fins are also uneipially

developed, the right being on the abdominal ridge at its origin, rather in advance of the

opercular margin, and with its longest rays contained about 14 times in the total length;

stretched backwards it extends to the second anal ray; the fin on the white side is more

advanced, wider, and its rays longer, contained less than 12 times in the length, and

extends backward to nearly the third anal ray.

Radial formula: D. 81; A. .58; C. 4, 6, 5, 3; P. 10; V. fi.

The scales are large, angular behind, covered with smaller ones, especially near the

point of conjunction of contiguous ones, where alone they are developed on the blind side;

the scales of the eyed side are mostly minutely ciliated behind, unarmed, however, near

the lateral line, the scales of which last are quadrate and mostly covered; the scales of

the blind side are less angular behind and unarmed. The lateral line runs through about

42 scales, while of longitudinal rows there are 10 above and 14 below the lateral line.

The color is uniform reddish brown. A single specimen, little more than 3 inches

long, was first obtained by Prof. Baird at Beeseley's Point. It is especially distinguished

from its California relative, 0. sordida, by the shorter snout, small mouth, and largo .scales,

0. sordida having about 58 scales pierced by the lateral line and IS rows above the lateral

line. Notwithstanding this great disparity in the size of the scales and mouth C. micro-

stomns appears to agree in most respects with the California fish, as well as generically

with Citharivhthiis spilo2)t(ri(s of Giinther, a species inliabiting the Gulf of Mexico.

As the name Citharichihys wasjirobably introduced a. short time before Orthopsetta, pro-

posed for the J'sctfivhthys aordidus, and was framed for a species related to that type, that

name must be adopted if tlie 0. sordida is not regarded as generically distinct.

We may here remark that, although 1 have referred the Platessa quadrocularis of Storer

to the genus Cluvnopsetta^ {C. oblongn), it is possibk'. that it may not truly belong to that

genus, as the dorsal and anal fins arc represented as increasing backwards till near their

ends, and the anterior dorsal rays are free at their ends ; but as the species agrees so
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closely ill other external cliaracters we feel compelled to retain it in that melius for the pres-

ent at least.

A specimen (D. 77; A. 61; V. (i; L. lat. 40) was taken by the Alhatro.ss from station

2417, iu 33° 18' 30" N. lat., 77° 07' W. Ion., otf dape Fear, at a depth of 05 fathoms.

CITHARICHTHYS SPILOPTERUS, GiNTHEU. ( I'igure 370.

)

CilhiirUldhjis s/ii/o^i/tTMS, Gunther, C;it,. Fish. Brit. Mua., iv, 421.

The height of the body is two-tifths of the total length (witliont caudal), the length of
the head two-sevenths. Scales of the lateral line snbcpiadrangular; lateral line nearly

straight, gently descending anteriorly. Snout with the jaws equal in front, ratlier longer

than the eye, the diameter of which is one sixth of the length of the head. The maxillary,

the length of which is contained twice and two-thirds in that of the head, extends beyond
the middle of the orbit. Anterior teeth in the upper jaw widely set, much larger than the

posterior, which are close together and very small; the lower jaw with seven or eight dis-

tant teeth of moderate size on each side. Byes separated by a very narrow scaleless ridge,

their front margins l)eiiig nearly on the same level. Fin-rays scaly. The dorsal commences
a little before the upper eye, and teiiiiinates close by the caudal; its longest rays are be-

hind the middle, andone-lialf of tlu' length of the head. Anal spine none. Caudal rounded;

its length is one-sixth of the total. The pectoral is rather longer than half the length of

the head; ventral much shorter, extending beyond the origin of the anal. Gill rakers

lanceolate, pointed, one-third as long as the eye.

Kadial formula: D. 7G-78; A. 00-63; L. lat. 47-50.

Cohn-, grayish olive (in spirits); a series ot distant blackish sj)ots along the basal

portions of the anal and dorsal tins.

The species has been taken on the Atlantic coast of tropi(;al America and on the west

coast of Africa. A single specimen was taken by the Bluko from station CCXLiv, in 23° 13'

N. lat., SQo 10' W. Ion., at a depth of 84 fathoms.

CITHARICHTHYS DINOCEROS, Ooode aii.l Bean.

Citharkhtliys dinoceros, Goode and 15eax, Bull. Miis. Comp. Zoiil., xn, Nii. 5, 157.

Greatest height of the body (40 millimeters) is contained 2.3 times in the total length,

and equals about 4 times the least height of the tail.

Scales thin, deciduous, cycloid, large, 48 in the lateral hue, which is slightly curved

over the pectoral; 14 above and 16 below the lateral line.

The length of the head (27 millimeters) is contained 3^ times in the total length, and

equals about 3^ times the diameter of the eye (8 millimeters). Tlie interorbital space is very

narrow, its width less than one-tifth diameter of eye; ridge ratlier prominent, narrow, sharp.

The upper eye distant from profile l^y a space (2 millimeters) about onu-fonrth of the

orbital diameter.

The length of the maxillary ( 12 millimeters) is less than half the length of the head ; that

of the mandible (16 millimeters) more than half, and twice the diameter of the eye.

The teeth uniserial in both jaws, those in the front much the largest. A strong spine

upon the snout overhanging the upper lip (much lower than in C. unicornis). Above this

there is a second, shorter spine.

The dorsal tin begins upon the snout in advance of eye upon blind side. 1 1 Is composed

of 91 rays, the longest somewhat behind the middle of the fin; its height (13 millimeters),

about equal to half the length of the head.

The anal tin originates about undin- the origin of the pectoral; its distance from the

snout (30 millimeters) equals one-third of the total length. It is composed of 73 rays, and

is as high as the dorsal.

Caudal subsessile, pointed, its length (17 millimeters) contained about 5J times iu total

length, and equaling twice the diameter of the orbit.
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The pectorals originate immediately beliind the branchial opening, far below the lateral

line. The third and fourth rays of the fin upon the eyed side elongated. Its length (3S

millimeters) is contained 2A times in total length. This tin has 10 rays; that of the blind

side contains rays; its length (12 millimeters) is less than one-third that of its mate, and

is less than half the length of the head.

The ventral on the eyed side originates upon the ventral ridge at a distance from the

snout (27 millimeters) equal to the length of the head; it contains 5 rays, the length of the

first (6i millimeters) contained 4 times in length of the head. The ventral of the blind side

has 6 rays; its length is contained 2?^ times in length of the head.

liadial formula: D. 91; A. 73; P. lO/tJ; V. 5. L. lat. 48; L. transv. 14/16.

Color, grayish brown above, white below.

The type specimen, 92 millimeters long to base of caudal, was taken by the Blake from

station xxi, ofl' Guadaloupe, in 175 fathoms. Additional examples were obtained by the

same vessel from station xxvi, off Ste. Lucie, in 110 fathoms; aiul from stations xix, xxviii

and XXIX, oft' Barbados, in 310, 803, and 955 fathoms respectively.

CITHAIUCIITHYS r.ETlTLUS, (Goodk and Bean), Jordan and Gilbert. (Figure 373.)

Hemirhomhim paliihis, GooDE and Bean, I'roc. U. S. Nat. Mas., v, Sig. 26, Sept. 12, 1882, 414 (speoinien from

Peu,sacola, Florida).

—

Jordan, op, cil., 304, ipioting " Bean MSS." (from stoniacli of redsnapper, Pens.acola.

)

Cilharifhthys pirliilKs, JiiuDAN and Gilbkht, ]!nli. xvi, U. S. Nat. Mu.s., 904.

CUliKiirktliys (Jraiiiai'd) pntiiliis, Jordan and Goss, Cat. Fish. N. Anier., 1885, 133.

Cithdrichthi/s ariimaca, Jordan and Gilbert, Bull, xvi, IT. .S. Nat. Mus., 816 (not nimirhomhiis aranmcii,

Auotorum).

Body sinistral
;
general form that of an ellii)se, the caudal extremity being considerably

produced. Its height is contained 2^ times in its length, 2g times in its length to the end of

the caudal fin, and is 4 times the height of the tail at its lowest portion. Its height at the

ventrals is 3 times as great as at the tail. Its greatest width is equal to the diameter of the

upper orbit.

The scales on the cheek of the blind side are arranged in 13 series; those upon the

nape and interorbital space of the eyed side are smaller than upon the body. The scales on

the body are large, thin, deciduous, and cycloid. There are 57 scales in the lateral line,

54 of which are tube-bearing. Lateral line straight, and over the axis of the body, save in

its anterior fourth, within which it slightly ascends with a very gentle curve, to the upper

angle of the gill opening. Above the lateral line are 13 scales; below, 22. The vertical

fins are scaly two-thirds of the distance to their tips.

The head is short, its length being contained 3| times in the standard body length, 4J

times in the total length, and 1§ times in the greatest height of body. The snout is short

;

its length, slightly less than the diameter of tlie lower eye, is contained 5 times in the length

of the head. Mouth rather large, the upper edge somewhat curved, its cleft very oblique,

the maxillary extending to below the middle of the lower eye. The lower jaw extends to the

vertical from the anterior margin of the upper eye. Length of the upper jaw equals one-

third the distance from the snout to the insertion of the anal. The lower jaw equals the

distance from the tip of the snout to the posterior margin of the lower eye and is contained

2^ times in the length of the head. Teeth moderate, e(iually developed on both sides, in two

rows in the upi)er jaw, those of the outer row upon the blind side of the upper jaw and the

anterior portion of the eyed side considerably larger than those in the inner row. The teeth

of the lower jaw uniserial, almost as large as in the outer row of the u]>per jaw.

The eyes are large, lu'ominent, and far apart. Their longitudinal diameter equals the

leiiji'th of the snout, and is contained 5 times in the length of the head. Their vertical

diameter is about three-fourths as great as their longitudinal diameter. The lower eye is

far in advance of the upper, the vertical from the anterior margin of the upper orbit cutting

the lower orbit at a ])oint about two thirds the distance from its anterior to its posterior

margin. The upper eye is close to the dorsal jirofile, separated from it by a distance equal-

ing about one-half its longitudinal diameter. The interorbital space is flatfish and uneven,
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its widtli heiuj;- contained t times in tlie Icngtli of Mic ln-ad. A prominent rid^e extends
from tlie upper jwsterior marjjin of tiie lower eye to tlie lower posterior margin of the up])er

eye, thence widening and enrving downward to the upix-i' angle of tlie hrancliial aperture.
The margin of the preopercnluni is also somewhat elevated. The length of the operculum
is very slightly greater than tiie width of the interorhital space.

There are 11 short and thick gill rakers on the anterior arch, the longest equal in lenglli

to one-third the diameter of tlie eye.

The dorsal fin begins on the blind side of the Ixidy in a<lvance of the anterior margin of

the lower eye; its anterior rays are almost free, the longest rays behind its middle, its

greatest height e(|Ual to the length of the up|)er jaw.

The anal is inserted under the anterior angle of tbe iiectoral axilla. Its anterior rays
are less free than are those of the dorsal, aliout two-thirds of their length being extruded
from their membrane. Its outline sindlar to that of the dorsal, but grealcf^t lieight some-

what less, being one-third the length of the head.

The greatest length of the caudal eciuals the length of the head without the snout, and
one-fifth of the body length. Its middle rays are somewhat longer than the outer rays, giv-

ing to th(^ ])osteiior margin the outline of an obtuse angle.

The jiectoral is inserted at the tip of the opercular tlap; its secontl and third rays much
produced in a filamentous extension. Its greatest length slightly exceeds li times that of

the head. The jiectoral on the blind side has no jirolouged rays; its greatest length equal-

ing that of the upper Jaw.

The ventral on the eyed side is inserted on the ridge of the abdomen slightly behind its

mate, which is a little removed from the medial line.

Distance between insertion of the ventral and the snout ecpnils one-fourth the length

of the body. The length of the ventral ecjuals one third ^hat of the head, ^'ent close to

the origin of anal, and slightly removed from the medial point of the body on the blind

side; behind it a snndl papilla, onefourth as long as the eye.

IJadial formula: D. 87: A. 07; ('.8+7: P. 11 sinistral and !t dextral; V. 5; .scales

13-57-22.

Color, eyed side, grayish brown; blind side, somewhat clouded with darker shade.

The widtli of the interorbital space in the type exceeded the diameter of the eye. In

some smaller ones the space is about equal to the length of the eye. while in still younger

ones it is less than the diameter of the eye.

The type (Cat. No. .'JOISO, U. S. N. M.) was obtained by Silas Stearns, at I'ensacola,

Fla. Specimens were taken by the Blale from station COIX, in 24^ -kS' N. hit., 8;P 25' W.

Ion., at a depth of 37 fathoms; from station CLXTii, in 24° 4(i' N. hit., 83° 10' W. Ion., at a

depth of 30 fathoms; from station xx, off Flannegan's Passage, in 27 fathoms; from station

cxcii, ill 2.3'= 13' N. hit., S4'3 10' W. hni., at a depth of S4 fathoms; from station ccLii,-on

the Alacran Shoals, in 35 fathoms; also by the AWfitronx from station 2387, in 29° 24' N.

lat., 88^ 04' W. Ion., at a depth of 32 fathoms; from station 2388, in 29'3 24' 30" X. hit., 8,So

01' W. Ion., at a depth of 35 fathoms; from station 2403, in 28= 42' 30" X. lat., 85° 20' W.

Ion., at a depth of 88 fothoms; from station 241 1, in 20'= 33' 30" X. hit, 83^ 15' 30" W. h)n.,

at a depth of 27 lathoms; from station 2413, in 20^= 00' K lat., 82'= 57' 30" W. Ion., at a

depth of 24 fatlioms; from station 2405, in 28^ 45' X. lat., 85^ 02' W. Ion., at a depth of 30

fathoms; from station 2414, in 25-= 04' 30" X. lat., 82° 50' 15" W. Ion., at a depth of 26

fathoms; from station 2400, in 28= 40' X. hit., 84^ 40' W. Ion., at a depth of 26 lathoms;

and from station 2408, in 28° 28' X. lat., 84° 25' W. Ion., at a depth of 21 fathoms.

ETROPUS, Jordan and Gilbert.

Etropiis. .loRi.AX .an<i fiii.BF.RT, Proc. U. S. Nat. Mas., 1881, 3(M; Bull. xvi. U. S. X. M., 1883, 8.Sn.

Eyes and color on the left side. Body regularly oval, deep, and <:ompressed. Head

small; mouth very small, the teeth close-set, slender and pointed, somewhat incurved,

mostly on the blind side; no teeth on vomer. Eyes small, .separated by a narrow, .scaleless

ridge; margin of preopercle free. Ventrals free from anal, that of colored side inserted on

19868—Xo. 2 29
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lidse of iibdoiui'U, its ba.st' lutliei- loiij;. Dor.sal tin begiuuiug above eye; caudal double

truncate; anal without .si)ine. Scales thin, deciduous, ctenoid on left side, c.ycloid on blind

side. Lateral lino simple, nearly straight. Size small. Genus apparently allied to Citha-

richthys, although tlie mouth is very small. [Jordan and Gilbert.)

ETROPUS KIMOSUS, GuoDn ami Bean. (Figures 360, 361).

Eirojms rimosiis, Goods aud Bean, Pioc. U. S. Nat. Mus., vm, 1885, 593.

Body peai'-shaped, its height (54 millimeters) slightly exceeding half its length.

Scales large, strongly pectinated on both sides, about 41 in the longitudinal series, 12

above and 14 below the lateral line. Lateral line equally developed on both sides, very

slightly curved above the pectoral. Head entirely covered with scales. Numerous small

supernumerary scales between the normal scales covering their surface.

Length of head (24 millimeters) slightly less than one-fourth of the total length.

Snout very short, its length (3 millimeters) 8 times in that of head. Mouth very small, its

cleft less than diameter of orbit, its angle reaching about to vertical through anterior mar-

gin of lower eye.

The length of the maxilla (.5 millimeters) somewhat less than one-fourth that of head.

Length of niaiidible considerably more than one-third of the same length.

Teeth well developed on blind side in both ja;ws, also on the colored side of lower jaw

in front.

Eyes moderate (7 millimeters), their diameter contained nearly .3i times in length of

head, placed in the same vertical, the upper eye close to the dorsal profile, and separated

from its mate by a space less than one-third of its own diameter. Interorbital ridge low.

Nostrils in line with the interorbital ridge, each in a- short tube, the posterior being the

larger. The anterior nostril is equidistant from the tip of the snout and the lower orbit.

Dorsal fin commencing at a point upon the blind side of the snout in the vertical thnmgh

the anterior margin of the eye, containing 77-78 rays, the longest somewhat behind the

middle of the fin, its length about 7 times in.total length.

Anal fin commencing under the base of the pectoral, composed of 61 rays, the longest

post-medial as long as the longest in the dorsal. Anal papilla prominent.

Caudal fin rounded, the middle rays about as long tws the head.

Pectorals noriually jilaced, that upon the colored side longest, equal in length to that

of the head without the snout.

Ventral of eyed side on ridge of abdomen, its base rather long but not reaching anal

origin; that of blind side farther forward, its length equal to that of its mate, and a little

more than one-tenth of the total. Vent at the anal origin slightly lateral.

Color, gray, hoary above, with a few irregularly placed indistinct brownish blotches,

none of which are larger than the eye. White below.

Eadial formula: D. 77-78; A. 61; V. 6; P. 0-11; C. 17; scales, 41.

The type is Cat. No. 37.332, 100 millimeters long; it is from station 2408, Albatross, N.

lat. 28° 28', W. Ion. 84° 2.5', depth 21 fathoms.

CYCLOPSETTA, Gill.

Cyclopsetta, Gill, Proc. U. S. Nat. Mus., 1888, 601.

Psettines with the body oblong rhomboovate, covered with regularly imbricated mod-

erate cycloid scales; lateral line nearly rectilinear on both sides; snout convex; mouth very

large; jaws squarely truncated behind; teeth uniserial, tliose of upper jaws nioderate, of

lower jaw enlarged and largest at sides; dorsal and anal almost symmetrical, dorsal com-

mencing in front of eye on snout, scarcely deflected on blind side; caudal .slightly pedun-

culate and convex; pectorals subequal and with a subtrun<'ate free margin ; ventrals nearly

equal, the left on the preanal ridge, the right lateral, both with the inner rays connected by

membrane to the body; iuterbranchial meujbrane imperforate; gill rakers tubercular and

surmounted by blunt denticles.
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The scales on the eyed side are regularly cycloid with the luicleus some distance from

the posterior inargia and with numerous radiating- stria-. The gill rakers are quite charac-

teristic.

CYCLOPSETTA FIMBRIATA, Goode and Bean. (Fisuro .3GS.)

Hemirhoiiihufifimhriatiin, GoODE aud Bean, Proc. U. S. Nat. Mas., viii, ISHfi, r>;il.

Body ellii)tical; its height (lOli millimeters) nearly half the body ienotb.

Scales cycloid, about 70 in the longitudinal series, '2~i or 2t! in the vertical series above

the lateral line, 31 below. The lateral line is slightly curved ovei- the jjcctoral, the length

of the arc of tiie curve contained .'i.^ times in its straight portion. Vertical tins not scaly.

Length of head (61 millimeters) about ;?i times in standard length. Length of snout

(llA millimeters) 5:^ times in tliat of head.

Mouth very large, with upper Jaw strongly curved, lower Jaw inciiuled. The length of

the maxiUary (30 millimeters) equals half the length of the head. The lower jaw extends

behind the vertical through the ]iosterior margin of the eyes; its length (36 millimeters,

equal to that of postorbital part of the head, and contained (! tiuu's in the total length)

Edge of mandible and margin of snboperculum provided with a pointed flap of thin integu-

mentary tissue. Gill rakers very short, tubercular; about !) on the anterior arch below the

angle. The upper eye is placed at a distance from the dorsal ])rofile eiiual to half its own
diameter, which is a little more than one fifth the length of the head, and is equal to that

of its mate. Eyes in the same vertical and separated by an interspace equal to one-fourth

the orbital diameter. Interorbital ridge low.

Nostrils on the line of the interorbital ridge; the anterior is equidistant from the tip

of the snout and the margin of the upjier eye; it is in a very inconspicuous tube, provided

with a slender filament about one-third the length of the snout. The posterior nostril is

separated from the anterior one by a space equal to one-fifth the length of the snout.

Teeth uuiserial in bothjaw.s, some of tiie anterior ones in the upper jaw being much

larger than those following, while those in tlie lower Jaw are still larger than these. Some

of the teeth in each Jaw are depressiblc.

The dorsal fin begins on the snout, in advance of the nostrils; the first ray longer than

the second. The longest rays are behind the middle of the fin, their length (26 millimeters)

one-fourth the height of the body. Eighty rays compose the fin.

The anal fin begins under the axil of the jiectoral. Its longest rays behind its middle,

their length (30 millimeters) greater than that of longest dorsal rays. It contains 60-61 rays.

Caudal with middle rays produced, the length of the median rays (45 millimeters)

contained 4i in total length.

The greatest length of the pectorals (30 millimeters) is contained 5J times in total

length.

The ventral of the colored side is on tlie ridge of the abdomen, on a line with its mate,

which is slightly removed from the median line. Its distance from snout (56 millimeters) a

little more than one-quarter the length of the body. Its length (23 millimeters) equal to

half the length of median caudal lays. The ventral of the blind side is continued by

a thin membrane to the vent, which is slip-htly distant from the edge of the abdomen, and

behind the origin of the anal.

Color, grayish-brown; the dorsal and anal fins each with two roundish dark blotches

upon their posterior halves, wliich are slightly larger than the eye. A siuular dark blotch

upon the middle of the caudal, sometimes with smaller blotches irregularly placed near its

outer margin.

Pectoral, with a very narrow dark band near its base; the whole of its outer half is

marked by a dark blotch, reticulated and mottled witli lighter; the intervening portion is

pearly-white, with dark specks upon the rays. Blind side cream colored.

D. SO; A. 60-61; P. 10; Y. 6; C. 16.

The type specimen (Cat. No. 37330, U. S. N. M., 213 millimctors long to origin of mid-

dle caudal rays), was taken bv the Allxitroxs from station 2403, in 280 42' 30" N. lat, 85o
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29' W. Ion., at a rlepth of 88 fatlioms. Two additional si)ecimens (Cat. No. 37831 U. S. Nat.

Mus.) were seemed hy tlie sanu- vessel from station 21(17, in 28^ 47' 30" N. lat., 84° 37' W.
Ion., at a d('j)tli ot 24 fathoms. The examples obtained are all from the Gulf of Mexico,

between the delta of the Mississippi River and Cedar Keys, Florida.

MONOLENE, Goode.

Monolene, GooDE, Proc. U. S. Nat. Miis., iii, sig. 22, Nov. 23, 1880, .S38.—Goode aud Bean, Bull. Mus. Cnuip.

Zoiil., X, 194.

—

Jordan and (iii.BEHT, Bull., xvi, 11. S. Nat. Mus., 840.—Gunther, Challenger Rejiort,

XXII, 1887, ie.5.

ThyriK, Coode, Proc. U. S. Nat. Mus., iii, 344, Nov. 23, IKSO (based on .vouug).

Delolhyris, Goode, Proc. U. S. Nat. Mus., vu, 1884, 143.^GtNTHER, Challenger Report, xxil, 1887, 160, note.

I'leurouectoids with thin elongate body and sessile eaudal fin. Eyes upon left side very

close together, and near to ])rotile. IMouth moderate; the length of the maxillary less than

one-third that of the head. Teeth minute in the jaws, in single series, nearly equal on

both sides, though ]>erha]>s a tritle stronger on the blind side; absent on vomer and pala-

tines. Pectoral tin upon blind side totally absent. J)orsal tin commences in advance of

the eye upon the snout. Dorsal and anal rays simple. Caudal fin sessile, almost confluent

with dorsal and anal. Ventrals normal. Scales rather large, ctenoid upon colored side,

cycloid upon blind side. Lateral line marked ; on colored side strongly and angularly

curved above the anterior two-thirds of the pectoral; on the blind side straight, rising

slightly as it aiJiJroaches the region of the gill opening. Gill rakers few, feeble. Ver-

tebrae 43.

MONOLENE SESSILICAUDA, (iooDE. (Figures 357, A aud B.)

Monolene sessilicauda, Goode, Proc. F. S. Nat. Mus., in, sig. 22, Nov. 23, 1880, 33*; ibid,il2.—Jordan and
Gilbert, Bull, xvi, U. S. Nat, Mas., 841.—GfNTHER, Challenger Report, xxii, 1887, 165.

Thi/ris pellueidiia, Goodb, Proc. U. 8. Nat. Mus,, in, 1880, 344 (young specimen).

Delolhyiis pellucidus, Goode, ibid, vii, 1884, 143.

The height of the body (38) is about three-eighths of the total length (without caudal),

aud is equal to twice the distance of the origin of the ventral from the snout (19) ; its height

over the ventrals (25) is about five times the longitudinal diameter of the lower eye (5), the

least height (8.5), at the base of the tail, slightly greater than the length of the lower jaw

(8). Body thin, its gi-eatest width (5) not exceeding the longitudinal diameter of the orbit.

Scales subcircular, with irregular outline, about 2 millimeters in diameter, or about

one-fourth (1.25) the diameter of the eye. The posterior edge of each of the scales upon
the colored side is pectinate with about fifteen dentieulations. The; scales of the blind side

arc oval, nonpectiuate, about as large as those of the colored side. The head is everywhere

closely thatched with scales, even to the edges of the lips, and small scales occur on the

bases of the caudal, pectoral, and ventral fins, and upon the rays of the vertical fins nearly

out to their ti])S. There are about 23 rows above and 25 below the lateral line on the col-

ored side, behind the curve of the line.

Lateral line of colored side strongly bent in its anterior part over the base and. anterior

two-thirds of the pectoral tin. There are about 92 .scales in the lateral line, 72 of them in

its straight ijortion. The arc of the curved portion of the lateral line (12) is slightly more
than double the distance of its highest portion above the line of the straight portion of the

line were it continued (5). The curve of the line is very peculiar, having two angles, that

nearest the head being more obtuse. The lateral liue on the blind side is nearly sti'aight,

slightly ascending above the abdominal cavity.

The length of the head (20) e(iuals one-lifth of the standard length, and four times

diameter of eye, or length of oi)ereuluni (5). Distance from snout to luargin of upper eye (5)

much greater than distance to lower eye (3), and less than length of tlie maxillary (5.5), the

posterior margin of whii-li ])asses the i)erpendiciilar from the anterior margin of the lower

eye. The width of the interorbital area is very small, less than one-sixth of the diameter of

the eye. The length of the mandible (8) is two-fifths of the head.
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Tlie dorsal fin begins npon tlio snout, in tlie pciix'ndiciilar from ihv. anterior margin of

the lower eye. It is eoiM]Mise(l nf from Hit to 1(14 simjile i-ays (in 5 specinicns), tlie longest

of wliieli in the posterior fonrth of the fin; their length (9) nearly half that of the head.

The anal fin begins between the tips of the ventral, close, to tins vent, and nnder tin; inser-

tion of the pectoral. It is coiujjosed of 70 to 84 siinide lays, the longest in the; ])osteii(>r

fourth; their length (7) slightly more than one-third fh^^ length of the head.

The caudal is sessile, rounded, the middle lays in l(>ngth (17) nearly donble the longest

dorsal rays.

The pectoral, i)resent only on the colored side, is inserled elose (o the liiiuiched open-

ing, its length (15) three-fonrths that of the head.

The ventrals are npon the median ventral line, even in h'ngtli ((>), slightly shorter or

nearly equal to the longest lays of the anal.

Color on the left side ashy brown, with numerous more or less distinct darker brown
spots. On the blind side white. Pectoral blackish, with tra<'es of lighter transverse bands.

Radial formula: D. 00-103; A. 70-84. Lateral line. Oli.
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total loiigtli of llie body. Tlie eyes are small, protruding, the Tip])er almost perpeiidicxilarly

above, though perhaps slightly i)osterior to the lower. The diameter of the eye (2) etjuals

the width of the iiiterorbital space (2) and is double the distance (4) from the snout to the

u])])('r eye, that fiom the snout to the lower eye (3) being intermediate. Tin* month is

small, the shajjc of the opening being somewhat like that in >Soh((, the upper jaw being

somewhat hook-shaped. The length of the upper jaw (4) is two-thirds that of the

mandible (0).

Tlie dorsal commences on the snout in advance of tlie eye, and is composed of 96 to

102 long, flexible, simple rays, their tips apparently extending far beyond the counectiug

membrane. The length of the hmgest rays (14) is double the least height of the body at

the base of the tail (7).

The aual tin originates at a distance (22) from the snout contained four times and one-

half in the length of the body. It is composed of 76 to 81 rays, the longest of which are as

long as the head.

The pectoral is inserted close to the gill opening and far below the lateral line (midway

from the black stripe Tipon the lateral line to the black stripe at the base of the interspin-

ous processes of the anal fin). The pectoral upon the blind side is short, its length (2)

equal to the diameter of the orbit, composed of about four or five rays; that upon the col-

ored side longer, its length (3) equal to that of the snout, and composed of about twelve

rays. The ventrals are both crowded upon the ^-entral keel, their bases prolonged upon

the keel, their tips embracing the origin of the anal.

Radial fornuila: D. 96-102; A. 76-81; P. 12 left, 4-5 right.

Color: In life colorless, translucent. In alcohol yellowisli white. Three prominent

blackish longitudinal stripes or lines upon the left side. The stripe running fnun the

branchial cleft to the base of the tail is less prominent than the two at the bases of the in-

terspinous processes. On the lateral line of the right side there is no stripe, though the

two lateral stripes are as prominent as upon the other side. Eyes black.

Current uumber of specimen
Locality

26, 005.

870, 871, and 872.

Milli-
meters.

Extreme length
Length to end of middle caudal rays .

.

Body:
Greatest height
Least height of tail

Head

:

Greatest lieight
Distance from snout to upper eye .

Distance from snout to lower eye.

.

Width of interorbital area
Length of maxillary
Length of mandible
Diameter of orbit

Dorsal (spinous)

:

Distance from snout
Greatest height

Anal

:

Distance from snout
Height at longest ray

Caudal length of middle rays
Pectoral

:

Distance from snout
Length

Ventral distance from snont
Dorsal
Anal
Pectoral ,

Number of scales in lateral line

lOOths of
length.

100

32
7

18

4
a

2

4
e

2

2.5
14

22
18
19

18
3-2
16

90-102
70-81

: L.,4-5K.
•120

' Estimated from partial count.

The type s])ecimen of Monolcne sessUicauda (Cat. No. 26004, IT. S. N. AL), .ir>6 meter

long, was taken by the Fixh Hairl, together with 10 other specimens, from station 870, in

40^ 02'W N. hit., 70'= 22' 58" W. Ion., at a depth of 1.55 fathoms, and from station 871, in

400 02' 54" N. lat., 70° 23' 40" W. Ion., at a depth of 115 fathoms. Examples were also
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obtained by tlie saiue vessel as follows: Cat. No. 2(i099, U. S. N. M., from station 870, in
390 57' N. hit., 700 5G' W. Ion., at a depth of 12(1 fathoms; Cat. No. 2(;i()9, U. S. N. M.,
from station 877, in 38© .10' N. hit., 70© 54' IS" W. Ion., at a de])tli of 12fi fathoms; Cat!
No. 2C005, U. S. N. M., from station 871, in 40° 20' 54" N. hit., 7(P 23' 40" W. Ion. at a
depth of 115 fathoms; Cat. No. 2(i000, IT. S. N. M., fnmi station 872, in 40° 05' 39" N. lat.,

70^ 23' 52" W. Ion., at a depth of SO futhoms; Cat. No. 28981, U. S. N. M., from station'

1038, in .39= 58' N. lat., 70"- 00' W. Ion., at a depth of 146 fathon.s; and Cat. No. 28740, U.
S. N. M., from station 923, in 40^ 01' N. lat., 70^ 40' W. Ion., at a dei)tb of 98 fatlioms.

The B/rtAf took it from station xviii, oft' Barbadoes, at a depth of 209 fathoms; from
station CLXXV, off Allijiator Iv<'ys, at a depth of 85 fathoms; and from station C'ccxiv, iu
320 24' N. bit., 78^ 44' W. Ion., at a depth of 142 fatboms. Additional specimens were
seenred by the Athatrofis from station 2402, in 28° 30' N. lat., 85° 33' .30" W. Ion., at a depth
of 111 fathoms; from station 2091, in 40° 01' 50" N. lat., 70= 59' ^\'. Ion., at a depth of 117
fathoms; from station 2378, in 29° 14' 30" N. lat., 88° 09' 30" W. Ion., at a dei)th of 08
fathoms; from station 2314, iu 32= 43' N. lat., 77= 51' W. Ion., at a depth of 1.59 fathoms;
from station 2423, in 37= 10' 15" N. lat., 74° .32' A^'. Ion., at a depth of 143 fathoms; from
station 2552, in 39= 47' 07" N. lat., 70° .35' W. Ion., af- a depth of 721 fathoms; from .station

2537, in 39= 50' 45" N. lat., 70= .50' 30" W. Ion., at a (lei)th of 150 fathoms; and from station

2545, iu 40= 01' N. lat., 70= 23' 45" W. Ion., at a deptli of 142 fatbom.s.

MONOLENE ATKIMANA, Gooi.t; and Bean. (Figure 358.)

Moiiuleue tilrbitana, GoODE and Bean, Bull. JIns. Conip. Zoc'd., xii, 155.

Height of the body (37) is one-third <>f tlie total length without the snout, and equals

4 times tbe long diameter of the eye; it also ecjuals Ij-j times the distance of the ventral

origin from the snout. The height at the origin of tbe ventrals (29) equals about 3 times
tbe length of the lower eye (9). The least height at tbe base of the tail (8) equals four-

fifths of the length of the mandible (10). The body is thin, its greatest width (4J) equal-

ing one-half the length of tbe eye.

Scales ovate or oblong, smaller than in ^f. .sessilicauda, and without evident pectina-

tions. The head is everywhere scaly except on the lips and tbe anterior half of the snout.

The scaling of the fins is essentially tbe same as in M. sessilicduda. There are 30 rows of

scales above, and 32 below the lateral line on the colored side.

The lateral line of tbe colored side is strongly arched in its anterior pait over tbe base

and anterior third of the pectoral flu. Tbe arc of the curved portion of the lateral line

(10) equals 2i times the height of the curve (4). Tbe curve is entirely similar to that in

M. ses.silicaiKhi. The lateral line of the blind side is nearly straight, very slightly ascend-

ing anteriorly. There are 105 scales in the lateral line to ('audal base, 18 of these iu the

curved portion.

The length of the bead (24) equals two-ninths of the standard length, and 2:-; (imes the

diameter of the eye. The distance from the snout to the front of the upper eye (0) is much
greater than the distance to the lower eye (3). The interoibital area is a mere narrow

ridge, whose width (1) equals only one ninth of the length of the eye. Tbe length of the

maxilla (8) equals one-third the length of the bead, and on account of its oblique position

its hind margin does not extend iinicb beyond the vertical through the front margin of the

lower eye. The length of the mandible (10) e(|Uals five-twelfths of the bead's length. The

teeth are uniserial and well developed on both sides. The nostrils are iu very short tubes,

in the same line with the interorbital ridge, tiie imsterior one being slightly less distant

from tbe lower eye than the anterior is from the tip of the .Miout. A concavity above the

snout.

The dorsal fin begins upon tbe snout on tli<' blind side in the perpendicuhir through

the front of tbe lower eye. It contains 124 simple rays, the longest rays being in the pos-

terior fourth of the fin, and one-half as long as the head. Tb(> anal fin begins between the

tips of the ventrals and under tbe origin of the pectoral. The vent is not on the ventral

outline, but on tbe bliud side and close to tbe beginning of the anal fin. The anal is composed
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of 100 sini]ile rays, the longest (14) being beliiiul the niicldle of the fin and slightly longer

than the longest of the dorsal (13). The <'andal is sessile, rounded, the middle rays (20)

about one-sixth of standard length of body. The pectoral is present only on the colored

side, is inserted close to the edge of the operculnni, its length (27) exceeding that of the

head, and contained i^ times in the standard length. The ventral of the colored side is

nearly on the ridge of the abdomen, whiles that on the blind side is mostly lateral, and

slightly lai-ger than its fellow. Q'he length of the left ventral (7) is about 3i times in length

of head.

The color on the left side is light V)rnwnish gray; the fins are mostly dusky except the

right ventral, which is pale; the pectoral and the eyelids are black.

B. 124; A. 100; V. 6; P. 12; scales 30-105-32 (18 in curved portion of lateral line).

A single specimen, the type (xvi), 114 millimeters long, was taken by the Blal'e oft'

Barbados in 288 fathoms, and another one (xvii) in the same locality at a depth of 218

fathoms.

Family SOLEID^E,

Soleida; (LiiLL, Air. Fiiniilies of I'Mshes, 1872, L' (to iiicliule Guuther, i\ ,
4(>2-5(i4, iiaiue <>nly); Century Dic-

tionary, 57.55.

Heterosomata with body oval or elliptical, and nearly equally developed ai)Ove and

below the lateral line. Scales small (ctenoid or cycloid), or absent; the lateral line usually

straight (sometimes double or triple). The head small, with rounded, projecting snout, and

upper jaw more or less hooked. Opercular bones concealed by the integument. Eyes

aiiproximated, the ujjper more or less advanced; the opercula concealed by the scales.

Mouth nnsymmetrical and rather small and cirrved ; teeth some times wanting, generally

confined to the blind side of the jaws, and villiform. Branchiostegal rays usually 7.

Dorsal, anal, and caudal fins usually separate, sometimes confluent. The dorsal :>rigiu

is on the snout, the anal under the pectoral; pectorals small or absent; ventrals small and
variously develoi>ed. Vertebrae very numerous, but uncfinally distrilnited, in the typical

forms the abdominal or rib bearing ones being only S or !• in number, and the caudal

about 40.

The family is well distinguished from the PJeuronccfida; especially so far as the Euro-

pean and An)erican species are concerned, though some Australian forms are intermediate.

{Oill.)

KEY TO DEEP-WATER GENERA OF SOLEIDA.

I. Month sm-all, twisted.

A. Body dextral. Lateral line straight Soleinw

1. Pectorals well developed Solea
2. Pectorals minute MiCRociiiRus

B. Body sinistral. No pectorals Cjinoglos.iinw

1. No lateral line Aphoristia
2. One lateral line Ammoi'LEUHOps
',i. Three lateral lines Akelia

SOLEA, Cuvier.

Solea, (Quensel), GOnther, Cat. Fish. Brit. Mus., iv. 4(!2.

Dextral pleuronectoids, having a narrow, twisted mouth, and teeth in villiform bands,
on blind side only; palatines and vomeriiies toothless. Origin of dorsal on snout. Scales

ctenoid; lateral line straight. Nostrils of blind side not dilated.

This genus, or group of genera, is of world-wide distribution, except in very cold water

It is abnost restricted to sandy bottoms at moderate depths.
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SOLEA VULGARIS, Quknsel.

rieuronecfes solea, LlNN^us, Systema Natural, <m1. x, 1758, i, 270; cd. xii, 17(l(i, 157.

Solea vulgaris, Quensel, Vet. Akad. Haudl., 180G, 2;i().—Risso, Hist. Nat. Eur. Merid., iti, 247.—BoN-APAnTE
Fauua Italioa, Pesci, fasc. v.—GCnther, Cat. Fish. IJiit. Mus., iv, 4G3.—Vaillant, Exp. Sci. Travailleur
et Talisman, Poissous, 18U.

Body elongateov^iito, its hei.^ht- little more tliiiii onetliird of its IciiiiHi. Well <le-

veloped pectorals on both sides, luterorbital si>iice two-tbirds of length of snout. Lateral
line straight, containing about ICO scales.

Radial formula: D. 73-84; A. 01-73.

Color greenish or brownish-gray, spotted with brown; pectoral of right side with a

black or blackish blotch; left side white.

This species, the common .sole, is found from Trondlijems Fjord, <i5 N. lat., to Gibraltar,

and through the Mediterranean, at least to the head of the Adriatic. Like many shoal-

water forms of the north, it occurs in the cooler depths near its southeru limit, and the

French Expedition found it on the Banc d'Arguin in 235 meters (station xci).

MICROCHIRUS, Bonaparte.

Microchinis, Bonaparte, Cat. Med. Pesci d'Eiiroi)e, No. 429.

Buglossiis, (.subgcmis), GCnthek, Cat. Fish. Brit. Mus., iv, 402.

A genus closely related to Solra, but perhaps sepai-ated by its very minute pectorals.

MICROCHIRUS VARIEGATUS, (Do.V(,van), Moreau.

Fleuronectes varie/iahm, Donovan, Nat. Hist. Brit. Fisli., 1808, jd. (;xvii.

Solea ( BiKjhtxuKs) varie.galiis, GiiNTfiER, Cat. Fish. Brit. Mtis., iv, 18(i2, 4()S).

—

Day, Fishes of Great Britain

anil Ireland. II, 43, pi. cviii, (ii;. 1.—Vaillant, Exp. Sci. Travailleur et Talisman, 1888, 190.

Mlr.ror.hinis rariegalwn, Moreaw, Hist. Nat. Poiss. France, 181, Ml, 317.

PUnirnnecte.K micrnchinis, Dk La Roche, Ann. Mus., xni, 356, liir. 2.

Ph'uroiuTles Miitigili, Risso, lobth. Nice, 1810, 310.

Solea Maiigilii, Bonaparte, Fauna Italica-, Pesci, Fasc. v.

—

Canestrini, Arch. Zool., i, 2;t, pi. iii, (ig. 3;

Pesci d'ltalia, IfiG.

Pleuroiwcfis liiigulii, Pennant, Briti.sh Zoiilog.v, 1812, in, 313, pi. xi.viii.

Atonochiriis lingula, Costa, Fauna Nap<ditaiia, ii, 50.

Microiihirii8 lingula, Bonaparte, lov. cit.

Sole-like fishes, having boily .somewhat ehmgate, its height Iii to 2^ in total length;

the length of head 5i. Width of iuterorbital s]>ace equal to length of snout and

diameter of orbit, and 4—ti times in length of head. Pectoral of blind side minute, the

other very small, its length 4i in that of heatl. Scales in lateral line 85.

Radial formula: D. 63-73; A. 53-57.

Color, brownish-gray, with liiown transverse bands; much darker on the vertical tins.

This form occurs as far noitii as Scotland and England, where it is caught in trawl nets,

and has been taken south of Ireland in 15(1 fathoms; it also occurs along the west coast of

France, and in the Jlediterranean, as far as to the (rulf of C.ciioa, and the head of the

Adriatic. The French vessels found it off Spain in (i(> to 120 metiers; off Soudan, in 130

meters; and at 300 meters in the Gulf of Cascouy (Travailleur, 1880, station xvir).

MICROCHIRUS PROFIJNDB'OLIIS, (Vaili.ant). (i.ioi.i: and ]!i:an.

Solea prnfiindicola, Vaii-i.ant, Exp. Sci. Travailleur et Talisman, 18SS, 100.

A Microchinin, having the height of the body one third of its length; the head one-

fifth. Snout round, inconspicuous. Mouth small, extending scarcely to the vertical from

the middle of tlie lower eye, with t.'etli only on (he l>lind side. Upper eye in advance of

the lower one and well opened, while the latter is curtained by an eye lid which hides it

to a large extent. The diameter of tlie orbits is about two fiftlis the length of the head;

width of the iuterorbital space about one third less. Lateral lines extending without per-

ceptible curvature from the upper eye to the middle of the caudal. Scales small, ctenoid
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iipou botli sides of the body; about 127 iu the lateral liue, 31 above aud 19 below. Dorsal

begiiiuing almost over tlie middle of the upper eye, aud extending almost to the base of

the caiulal rays. Caudal rounded, composed of about 1(5 rays. Pectoral very small, tili

form, with 1 to 3 rays. Ventrals with 4 rays, but slij;htly developed.

Radial formula: D. 84; A. G9; V. 4.

Color, reddish, i;'ray above; dorsal and anal fins black, exceptiuiE: the rays, which,

being covered with scales, are of the same color as the body. The black tint is esj)ccially

noticeable ou the blind side. Extremities of the rays milky white.

.Specimens of this species were obtained by the French explorers at station xxyi, 370

meters; LXi, 1,290 meters—both ou the coast of Portugal; station xxxii, iu the Gulf of

Cadiz, 440 meters, and station Lxv, off the coast of Soudan, 250 meters.

APHORISTIA, Kaup.

Apliorhiia, Kaip, Wiegmann's Arcbiv, 1858, 106 (type, AckiruK ornatus, Lac^pfede).

—

Gunther, Cat. Fish. Brit.

Mus., IV, 490.

—

Jordan and Gilbert, Bull, xvi, U. S. Nat. Mns., 842.

Sinistral pleuronectoids, haviug body elongate, lanceolate, rounded forward, tapering

behind, nmch compressed. Mouth small, twisted sinistrally. Teeth minute, dextral only.

Snout shoi't, with a hook. One nostril present, before lower eye, with slight barbel. Scales

ctenoid, moderate; no hiteral line. Vertical tins confluent; pectorals obsolete ; ventral only

on colored side. Gill openings narrow.

This genus, hitherto known only from the western Atlantic, has been reported from

deep water in the Bay of Bengal, where Alcock recognizes three species: Aphoristia Wood-

Mamni, Alcock, 475-190 fathoms; A. Gilesit, Alcock, 193 fathoms; and A. septemstriata.,

Alcock, 188-220 fathoms.

Aphoristia fasciata, a shallow-water form, is illustrated in jd. CX. (fig. 374) for comparison

with the allied species.

' KEY TO THE SPECIES OF APHORISTIA.

I. Ventral connate with anal.

^'entral ray.s 5.

Scales moderate, 85-90 rows. D. 9.5 A. fasciata

II. Ventral separated from anal.

A. Ventral rays 5.

Scales small. ISO/.TO rows, a single row between the eyes. Body elongate, height 45 ; Head 5|;

D. 119 A. NEBULOSA

B. Ventral rays 4.

1. Scales moderate 80-90/34. None between eyes. Hudy elongate, height 4i ; HeadSi; D. 96-100.

A. MAEGINATA

2. Scales large, rough, 65/,S4. Body short, height 3i ; Head 4i ; D. 90 A. pigra

3. Scales moderate, SO/S."!. Caudal 1/10 of total. Eye in the same vertical. Body 3i; head, 5f.

A. DIOMEDEANA
4. Scales moderate. 8,-i-90/38, I). 78; A. 70 A. PUSILLA

APHORISTIA NEBULOSA, Gooi>e and I'.ka.n. (Figure 375.)

Aphoristia nehiilosa, GooDE and Bean, Bull. Mus. Comj). ZoJil., x, 1883, 192.

—

GC'nther, Challenger Report,

XXII, 1887, 167.

Body is rather slenderer than in other species of the genus; its greatest height (18

millimeters) is contained 4| times iu the extreme length. Scales small, rough, about 120

iu a longitudinal series; about .W in a transverse series. Jaws aud snout scalelcss. Length

of the head (15 niillinu'ters) contained 5§ times in total length. The lengtli of the snout (3

millimeters) is i that of the head. Eyes small and close together, being separated by only

a single row of scales; up])cr eye very slightly in advance of the lower. The tubular uos-

trilis directly in front of th(^ lower eye, and a little nearer to it than to the tipof the suout.

The length of the eye (2 millimeters) is contained 7i times in length of head. The angle of

the mouth is about in a vertical through the anterior margin of the lower ])upil. Teeth

feeble, very slender, aud rather closely placed, apparently ecpially developed on the two sides.
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Dorsal fin begins at a point slightly beliind the eyes; it is connate with the (caudal, and
contains 119 rays to the middh- of the base of the candal; the lays abont the uiiddk; of the
fin are the longest, their height l)eing a little more than one-third tliat of the body.

Distance of anal from snout (20 millimeters) contained 4] times in extreme length;
longest rays about the middle of the fin, their length (G millimeters) equaling twice that of
the snout. Anal connate with caudal, and ('ontains 107 rays, counting to tlie middle of tlie

base of the latter fin.

Median caudal rays longest, their length (<i nullimeters) equaling twice tliat of the
snout.

Pectorals none.

Distance of ventral from snout (15 millimeters) contained r)§ times in extreme length.

The ventral is separated from the anal by an interspace twice as long as the eye. The
number of ventral rays is 5, the longest of them being one-third as long as the head.

Vent near origin of the anal.

Color, grayish, everywhere mottled with l)rown. Median keel on the scales dark and
prominent.

Radial formula: D. IIO; A. 107; V. 5; P. none.

A single type specimen, Sa millimeters in length, was obtained by the Blake from sta-

tion CCCXVI, iu 320 07' N. lat., 78° 37' 30" W. Ion., at a depth of 229 fathoms.

APHORISTIA MARGINATA, Oooijf, and Hean. (Figure 376.)

Jphoristia marginata, GooDE and Bean, Bull. Atus. Comj). Zool., xii, 153.

Body, slender, lanceolate in fin-m, its greatest height contained 4.J times in the extreme

length. Scales, moderate, strongly and sharply denticulate, the surface ornamented with

many lines and striations, which are so arranged as to form a semblance of median fiuTows;

88 to 90 scales in a longitudinal series, 3-4 iu a transverse series.

Jaws and snout covered with scales.

Length of the head contained 5h times in total lengtli. Length of the snout in that of

head 4J times, and equal to diameter of upper eye.

Eyes, moderate, close togethei', the upper very slightly in advance. Nostril, in a long

slender tube, nearly midway between lower eye and tip of snout.

Jlouth, 7nodcrate, oblicjue, curved, its posterior angle beneatli the anterior margin of

the pupil of the upper eye; its length of gape iu that of head 4j times, and T) times in

greatest height of body. Dentition feeble.

The dorsal tin begins at a i)oint over the posterior margin of the upper jmpil. It is

composed of 90 to 100 rays, those about the middle of the body the longest, and contained

about 2^ times in the height of the body.

The anal origin is separated from the snout by a distance equal to 4 times the length of

the snout. It has 86-87 rays, and its height is slightly less than that of the dorsal.

The median caudal rays are short, contained 83 times in total length.

The distance of the ventral from the snout is contained 5i times in the total length;

its distance from the anal 1;^ times the diameter of the eye; its rays, four in number, the

longest contained 2't| times in head.

Color in life, reddish gray, nmch speckled with brown. Belly, bluish gray. Bases and

membrane covering fin-ray.'<, dark brown. Dorsal and anal hns very dark on their last tenth.

Caudal, pale, in nnirked contrast with the dark area of dorsal and anal. Tips of dorsal

and anal rays, and some of the membrane covering caudal rays, vermilion.

Color in alcohol, uniform grayish browu, lighter below, with a dark brown line marking

margin between the body and the base of the vertical fins, with a lighter line or stripe, as

wide as ej'e, inside.

Radial formula: D. 90-100; A. 80-S7: V. 4; P. none. Scales, 88 to 90-34.

The species is descrilied from a specimen, 102 inillimetcrs in length, collected by the

steamer Blair, at station CLXXXi, in 28^ IJ' N. lat., 88^^ 40' W. Ion., at a depth of 321 fath-

oms; with a specimen from Albatross station 2;;76, in 29^ 03' N. lat., 88^ 10' W. Ion., at a
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depth of 324 fatlioiiis, as a collateral type. The Blalce also obtained 13 specimens from

station xxvir, oil" St. Vincent, at a depth of 94 fathoms, and the Fhh Hatch captured a

single specimen from station 1154, in 39° 55' 31" N. lat., 70° 39' W. Ion., at a depth of 193

fathoms.

APIIORISTIA PIGRA, Gooi>K and Bean. (Figure 377.)

Aphtristia p'ujra, GooDK and Bean, Hull. Mus. Conip. Zool., Cambridge, xii, 154.

It is distinguished by its abbreviated form, and its large, rough, strongly pectinate scales.

The extreme length of the type is OS millimeters.

The body is shorter tlian in the congeneric Atlantic species; its greatest height is con-

tained 3^ times iu its total length, or three times in total without snout.

The scales are large, very rough, with strong horizontal striai and strongly denticulated

margins, and rather loosely fixed to the skin; about 0.3 in a horizontal series, 34 in a trans-

verse series. The jaws and S7U)ut are covered with small scales. The length of the head

is contained 4J in total length. The length of the snout is contained 4i times iu that of

the head. The eyes are moderate in size, very close together, with no scales between; the

upper is very slightly in advance, and is distant from the dorsal outline a space equal to

its own short diameter. The greatest diameter of the eye is contained six times in the

length of the head. The mouth is oblique, curved, its posterior angle directly beneath the

middle of the lower eye. Length of gape in that of head four times. The teeth are feeble,

closely placed, a little stronger on the coh)red side.

The nostril tubular, a little nearer to the lower eye than to the tip of the snout.

The dorsal fin begins at a point over the middle of the upper eye, and contains about 90

rays to the middle of the base of the caudal. The rays about the middle of the fin are the

longest, their height being a little more than ^ that of the body. The distance of the anal

fin from the snout is contained 3'| times in total length. The longest anal rays are al)out

the middle of the body; their length is equal to that of the longest in the dorsal. The

anal is connate with the caudal, and consists of 69-75 rays.

The length of the median caudal rays is contained nearly seven times in the total

length. The distance of the ventral from the snout is contained 4| times in the totiil length.

It is separated from the anal by a distance equal to the long diameter of the eye. The num-

ber of ventral rays is four; the longest ray is 3i times as long as head.

Color grayisli or brownish, with a submetallic lustre upon the scales when examined

separately. The denticulations of the scales are dark and prominent, giving a clouded

general aspect. Some of the siinxller specimens (from station 231S) have a few large irreg-

ular l)rownish blotches above and a dark subcircnlar blotch near the root of the tail, its

diameter twice that of the eye. Colorless below.

Radial formula: D. 90; A. 09-75; V. 4; P. none. L. lat. 65.

The species is described from a specimen obtained by the Blalce from station XXIIT, oif

St. Kitt's, West Indies, at a depth of 250 fathoms ; with specimens obtained by th& Albatross

from station 2318, in 24° 25' 45" N. lat., 81° 40' 45" W. Ion., at a depth of 45 fathoms, and

from station 2405, in 2S'2 45' K lat., 85° 02' W. Ion., at a depth of 30 fathoms as collateral

types. The Albatross also secured examples from station 2425, in 36° 20' 24" N. lat., 74°

46' 3" W. Ion., at a depth of 110 fathoms; and from station 2374, in 29° 11' 30" N. lat.,

85° 29' W. Ion., at a depth of 20 fathoms.

APHORISTIA DIOMEDEANA, Goode and Bean. (Figure 378.)

AjihiiriKlia dinmrdeaiia, Godhk and J!eax, Proc. U. S. Nat. Mus., viii, 1885,589.

Scales moderate, somewhat loosely fixed, pectinated; about 85 in a longitudinal, 35 in

a transver.se, series. Jaws and snout covered with small thin scales.

Length of head contained 5j- times in tlie standard hmgth. Length of snout 5 times in

that of head. Eyes moderate, equal, very close together, without intervening scales; the

upper eye is directhj above the lower one, and is distant from the dorsal outline an interval

equal to its own least diameter; diameter of eye in length of head 6 times.
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Mouth oblique, curved, ils angle in tlie vertical through the front margin of thw eyes;
length of gape equal to that of snout, and contained r, times in that of head. Teetn very
feeble. Nostrils tubular, nearer to eye tlian to tip of snout.

Dorsal origiu in tlie xcrtieal through middle of eyes; the fin contains 90 rays, includ-
ing half (jf caudal, the length of the longest 3i times in greatest heigiit of l)ody.

Distance of anal origin from snout 4] times in total length; the anal contains 71» rays,
and its greatest height is ecjual to that of the dorsal.

Length of median caudal rays contained 10 tinu's in total length.

Distance of ventral origin fnmi snout <i times in total length; the vential is sei)arated
from the anal by a distance e<iual to one third the length of head; its length is contained
'Jj times in that of head; it consists of i rays.

Color uniform gray, lighter below, the scales id)ove somewhat metalhc in luster. The
last fourth of the dorsal has three oblong black blotches somewhat larger than the eye;
the anal with four similarly placed. In the young there is a slight brownish marginal line

upon each scale, and an ai)pearance of indistinct cloudings of brown upon the colored .side.

Radial formula; D. 'JO; A. 7!>; V. 4; scales 8.j-;r..

The species is described from a specimen obtained by the Albatross from station 2414,

(lat. 2.3^ 04' 30" X., Ion. 82^ .")9' lo" W.; depth, 20 fathoms). Its length is 140 ndllimeter.s

to base of caudal. The body is somewhat slender, its greatest height (43 millimeters) con-

tained 3;^ times in its length without caudal.

Specimens were also taken by the J/fc^/mss from station 2302, in 22- 08' 30" N. lat.,

86° 53' 30" W. Ion., at a depth of 25 fathoms; from stations 2121, 2122, between 10^ 37' 40"

N. lat., 61° 42' 40 " W. Ion., and lO-^ 37' N. lat., 61° 44' 22" W. Ion., at a de|)th of from 31

to 34 fathoms. The Blake also sec-ured examples from station xxiv, oft" Dominica, and

station xxv.

APHORISTIA rrSIl.LA, Gooue and Be.vn. (Figure 379.)

Aphorintin pusiUa, Goode and Bean, Prof. U. S. Nat. Mus., viii, 1885, .590.

Tlie body is slender, lanceolate, its greatest height contained 3i times in its total

length. The scales are small, strongly and sharply denticulated, 85 to 90 in a longitudinal

and 38 in a. transverse series. Jaws and snout entirely covered with scales.

The length of the head is contained 5 times in tola! length; the length of the snout in

that of the head 5^ times', and etiuals the diameter of the eye.

Eyes small, very closely api)roximated in the same vertical line. The no.stril is tubu-

lar, placed midway between the lower eye and the tip of the snout.

Mouth small, oblique, curved, its posterior angle under the anterior margin of the

pupil of the lower eye, the length of its gape in that of the head ^ times, in greatest height

of body 08 times. Dentition feeble.

The dorsal tiu begins in the vertical through tlie pupils and is composed of 7S rays;

its greatest height is contained 2% times in that of body.

The anal is separated from the snout by a di.stance about equal to the height of the

body, and 7i times the length of the snout. It has 70 rays; its greatest height equals one-

third that of body.

The median caudal rays are short, their length contained eleven times in total.

The distance of the ventral from the snout is contaiiu'd about 4i times in total length

of body; its length equals twice the diauiecer of the eye. Its distance from the anal iMpials

twice the diameter of the eye.

Color, light brown, with (! or 7 crossbars of slightly darker hue. Blind side light.

The species is described from a siiecimen (Cat. No. 28730, U. S. N. .M.), 55 millimeters

long, taken by the Fish Hawk in 40^ 07' 48" N. lat., 70° 45' 54" W
.
Ion., about 80 tathoms,

and a specimen (Cat. No. 28778 U. S. N. M.), taken by the same vessel in 40= 01' N. lat.,

69° 50' W. Ion., from off Marthas Vineyard, 170 fathoms.
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AMMOPLEUROPS, Gunther.

AmmopUuropn, Guntiikh, Cat. Fish. Brit. Mus., ii, 1X02, 490.

Eyes Oil tlie left side; pcctoiiils none; vertical fins couHticnt. Scales ctenoid, decidu-

ous, of moderate size; one lateral line. Snout short, with the upper portion not produced

into a hook; mouth uusymmetrical, rather narrow; teeth minute, on both sides.

AMMOPLEUROPS LACTEUS, (Honapakte), GOnthek.

I'laijushi hicti'n, BoNArAKTE, Fanuii Italica, Posci, Fasc. v, plate.—Costa, Fauna Najiolitana, ii, 60, pi. 1.

—

Cane.sthini, Arch. Zuol., i,'43, jil. iv, fig. 3; Pesi/i (Vltalia, 168.

Am)ii(iiilei(i-op« lactciis, Gunther, Cat. Fish. Brit. Mus., iv, 490.

—

Vaii.lant, Exp. Sci. Travailleur et Talisman,

1888, 192.

Ammophiirops, witli body 3| and head nearly 1 times in total lengtli (without caudal).

Width of interorbital space about one-fourth length of head. Two nostrils in front of lower

I've. Lips not fringed.

Eadial formula: D. 90; A. 72 (D.+ A.+ C. lt;2—178); P. none; V. 4.

Color, rosy white, the white side a little brighter. Vertical flus spotted with brown near

base.

The French shii)S obtained it on the coast of Spain in (J(» meters (station v) ; oft' Soudan,

250 meters (station lxv) ; on the Banc d'Arguin, 140-235 meters (stations xci-xcii) ; in the

Gulf of Gascony, 400 meters {Travailleur, 1882, Viii), and oft' Peuon de Velez in 370-420

\neters.

ARELIA, Kaup.

Arelia, Kai'P, Wiegmanu's Archiv, 185S, 106.—Hleeker, Eiiunieratio, 184.

—

Giinther, Cat. Fish. Brit. Mns.,

IV, 493 (as subgenus).

Sinisti'al plenronectoids, having no pectorals and confluent vertical fins. Scales

ctenoid and lateral line triple. Snout hooked and mouth twisted; two nostrils on left side.

Teeth dextral, minute.

This, like the related genera or subgenera grouped by Giinther under Ci/iiofflossus, is

strictly East Indi;in. It is found in deep water in the Bay of Bengal, Invcxtigaior station

96, 98-102 fathoms, where it is represented by Cynmjlossns Carpeuteri, Alcock. (Journal of

Asiatic Society of Bengal, LViir, ii, 287, pi. xviii, fig. 1; Ann. and Mag.Nat. Hist., 1890, ii,

217.) Dr. Alcock is of the opinion that "the general fades of this fish is certainly bathybial."

Order CRANIOMI.

Craniomi, GlhL, Proc. U. S.Nat. Mus.. 1888, .589.

Teleocei)hali with the scapular arch abnormal, the post-temporal forming an integral

part of the cranium and the postero-temporal crowded out of place by the side of the pro-

scapula above or at the edge of the post-temporal, ((/ill.)

Family TRIGLID^^.

Les Trif/Udcs, Ris.so, Hist. Nat. Eur. MiSrid., 1826, iv, 39!

.

TriglkUv, Bonapartk, Saggio, etc., 1831; C.atalogo Metodico, 1846, 60.—Swainson, Hist. Niit. Fish., etc.,

1839, 11, 179.—Kaup, Wiegmanu's Archiv, 1858, 329.—Glintiiek, Cat. Fish. Brit. Mus., il, 86.—Gill, Arr.

Faui. Fish., 1872, 6 (No. 53).—.Jordan ami (Jilukut, Bull, xvi, II. S. Nat. Mus., 731.

Body elongate, usually more or less fusiform. Head externally bony, usually entirely

cuirassed with rough, bony plates, some of which are armed with spines; eyes high ; mouth

terminal or subinferior; preiiiaxillaries protractile; maxillary without suppleinental l)one,

slipping under the preorbital; teeth very small, in bands in the jaws, and usually on

the vomer and palatines; gills 4, a large slit behind the fourth; i^seudobranchise present;

gill-rakers various; gill-membranes free or variously attached to the isthmus. Ventral

fins thoracic, wide apart, separated by a fiat area, i, 4 or I, 5. Spinous dorsal present,
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short; soft dorsal similar to the aual, which is without spines; caiulal narrow, fewrayed.
Pectorals Iarf,^e, witli broad base, sometimes divided, with the three lowermost rays
detached. Aii-bladder present; pyloric ca-ca usually present, few in numbLj. Jordan and
Gilbert.

KEY TO THE AMERICAN GENERA

(After Jordan ;iu(l Gilbert.)

I. Pectoral fin with two or three detached appendages below; ventral.s I, 5, wide apart.
T. Body scaly ; teeth present

;
pectoral appeuda;;es 3 Tritilinrr

A. 1 Palatines toothless TRIGI.A
B. 2 Palatines with teeth Prionotus

TRIGLA, Artedi.

Trigla, Artedi, Genera Piscium, 1788, 42.—Cuvier, R^gne Animal, ed. i, 1817, ii, 301; ed. 2, 1829, ii, 158.—
CuviER and Valenciennes, Hist. Nat. Poiss., iv, 9,—Gunther, Cat. Fish. Brit. Miis., ii, 198.—.Jordan
and Gilbert, Bull, xvi, U. S. Nat. Mus., 733.

Head angular, with bony upper surface and sides. Two dorsals, the first much the
shorter. Three free Mlameuts at base of pectoral. Villiform teeth on jaws and usually on
vomer. Palatines toothless. Pectoral lius moderate; a series of bony, spinous plates

along base of dorsal fins, a pair to each ray, forming a shallow groove, in which the fins are

received. Caudal usually euuugin:ite. Scales minute. Lateral line usually forking at

base of caudal, with branches running to its tip. Brauchiostegals, 7. Pseudobranchiie

present.

Three European species of Trigla were I'ouad by the French explorers below 100

fathoms.

(1.) Triyla cucuIhs, Linn. {= Tri[il((. pint, Bloch), taken in the Gidf of Gascony in 30(i

meters [TravnlUeur station xvii). It is a well-known inshore form, from the British Islands

to the Mediterranean, where, however, it is not e-siiecially abundant. There is no satisfac-

tory evidence that it has ever been found in the western Atlantic.

(2.) Trigla lyra, Jjinn., found in the Gulf of Gascony in 411 fathoms (Trarailleur sta-

tion VIII).

(.3.) Trif/lK caviUotie, Lacepede [=Lepiilotri[ila aspera (C. & V.) Giiuther], taken off

Soudan, in 130-3.55 meters; on the Banc d'Arguin, in 140-175; off Morocco, in 120; off

Spain, in 90, and near the Cape Verdes, in 00. For notes on these three species see Vail-

lant, p. 350.

The Challenger took Trigla leptacantha, Giiuther, and Trigla spiloptera, Giinther, ofl"

the Ki Islands, in 140 tiithoms (.station 102).

Trigla heiiiisticta, Schlegel, has been found below the hundred-tiithom line in the Bay

of Bengal, about 40 individuals, many of them females with mature ovaries, having been

taken at Inoestigator station No. OG. (Alcock, Ann. and Mag. Nat. Hist., 1SS9, ii, 207.)

PRIONOTUS, Lacepede.

Prionotus, Lac^pfede, Hist. Nat. Poiss., ill, 337, 1802 (type, Trigla evolans, L.).

Body subfusiform; profile of head descending to the broad, depressed snout, which is

much longer than the small eye; eyes close together, high up; surface of head entirely

bony, the bones rough with ridges and granulatious; scales on head fewer none; pre-

opercle with one or two sharp si)ines at its angle; opercle with a sharp s[)iuc; uai)e with

two strong spines; a spine on shoulder girdle. Mouth rather broad; bands of small, altno.st

granular, teeth on jaws, vomer, and palatines; gill-membraues nearly separate, free from

isthmus; gill-rakers rather long. Body covered with small, rough scales, which are not

keeled; lateral line continuous; scales of breast very small. Dorsal fins distinct, the first

of 8 to 10 rather stout spines; aual fiu similar to soft dorsal; pectoral tin with the three
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lower luitorior lays thickened, entirely free from each other and from the fin; ventrals I,

5, wide a]>art, witli a flat space between tliem, the inner rays longest. Pyloric C(eca in

moderate number; air-bladder generally with lateral muscles and divided into two lateral

parts; vertebra^ 10 or 11 + 15. [Jordan and GUhcrt.)

PRIONOTUS MILITARIS, Goodk. and Bean, n. s. (Figures 380, 384.)

Tlie type of the description is a s|iefiiiieii measuring 123 millimeters with the caudal.

The length without the caudal, whicli is the standard of eomi)arison, is 95 millimeters.

The body is short and stout, its greatest height (30 millimeters) nearly one-third of the

.standard length; its greatest width at the base of tlie pectorals (23 millimeters) is nearly

one-fourth of the standard length. Tlie least height of the tail (9 millimeters) is equal to

the long diameter of the eye. The head is short, the snout abruptly descending and with

two rather long diverging spinous jirocesses at its tip. The orbits are much elevated, the

spines very large, and the jaws are small. The greatest length of tlie head, measured

horizontally (33 millimeters), is about one-third of the standard length. The distance

measured obliquely from the tip of the rostral spine to the edge of the opercular flap (39

millimeters) is two-flfths of the standard length. Xearly all the spines of the head and

the exposed edges of the preorbital, mandible, and opercles are minutely serrate. The
diverging spines upon the snout are themselves armed along the margin by numerous

si)iuules. The length of the eye (9 millimeters) equals the width of the intcrorbital area.

The snout (11 millimeters) is more than one-third the length of the head. A strong .spine

on the preopercle, with a secondary spine at its base. The spine on the preopercle is as

long as the snout. A stout spine on the operculum, another in the humeral region, another

on the nape extending backward to the base of the fourth dorsal spine. Teeth in the jaws

and on the vomer and palate very small, in villiform bands. The length of the maxilla

(10 millimeters) is a little greater than that of the eye. The length of the mandible (12

millimeters) is a little less than that of the snout—it reaches about to the vertical from

the front of the eye. There is a furrow across the nape immediately behind the eyes.

Nine developed gill rakers on the anterior arch, besides several rudiments; all of the gill

rakers very short. Pseudobranchia; present. Branchiostegals 7. The distance of the

dorsal from the tip of the snout (39 millimeters) is two-fifths of the standard length.

The first two spines are very much i^roduced ; the length of the first (85 millimeters) is

almost equal to the standard length; the length of the second (87 millimeters) is slightly

greater than that of the first. The short sjiine (23 millimeters) is about twice as long as

the mandible. When the dorsal spines are fully extended they reach nearly to the tip of the

caudal. The anterior margins of the first three spines are minutely serrated, the serrations

being in several rows. The longest ray of the soft dorsal (17 millimeters) is about one-half

as long as the head. The length of the middle caudal rays (25 millimeters) equals the

length of the anal base. Tlie caudal is slightly emarginate. The length of the pectoral

(51 millimeters) is a little more tlian one-half of the standard length. The longest sepa-

rate ray of the pectoral is about l.J times as long as the shortest; its length equal to that

of the middle caudal rays. The length of the ventral spine (11 millimeters) is one half

the length of the longest ventral ray (28 millimeters). The ventral when extended

reaches to the third ray of the anal. The longest anal ray (16 millimeters) is about one-

half as long as the head. The scales are very rough; they are in about 7 rows between the

oiigiu of the second dorsal and the lateral line, and 19 rows below the lateral line. The
lateral line contains about 40 tubes, and the number of rows of scales counted obliquely is

about 55.

D. X, 11; A. 1, 9; P. 12+3; V. I, .5.

Color in life, rosy; head and ])ectoral, speckled with dark brown; 6 or 7 small dark

blotches on the upper edge of the pectoral. Some specimens have the inner surface of the

pectf)ral dark on its lower half. In one specimen the dark blotches on the pectoral are

groujied into four half bands, of which the middle two are very small.

This species is represented by G individuals from station 2362 of the steamer Albatross;
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5 fioiu station :.'3.SS, .l///<i//(».s-.v; l' young ('xanipk'S lioni Allmtroxn station L'Kit; 1 young
from station li4()(i, and 2 young ones from station 240'.

Tlie tyi)es of tbe desciiiitioii are the spccinicns from station 23(iL', N. lat. L'2^ OS' 30"
W. Ion. 8GO '>:',' ;J0", from 2.') fatiionis, off Cape Catoclie, Yucatan. The otlier localities are
as follows: station 2388, ]SI. hit. 20'^ 21/ 30", \\'. Ion. 88-' 01', from 35 fathoms, (iulf of Mexico;
station 2404, N. lat. 28° 44', W. Ion. 850 u;\ from <iO fathoms, Gulf of Mexico; station 240»;,

N. hit. 28^5 40', W. Ion. 84° 40', from 26 fathoms. Gulf of Mexico; station 2407, N. lat. 28^
47' 30", W. Ion. 840 37', from 24 fathoms, Gulf of Mexico.

PRIONOTUS ECiliKTTA, Cooi.K aii<l Ki;,vx, n. n. (Fisur.! .S81.)

The standard length, wiiich is the total length without the caudal, is 100 millimeters.

The body is rather slender, rapidly tapering posteriorly. Tiie greatest height, wliich is at

the ventrals (23 nullimeters), is contained 4,^ times in tlie standard leiigtli. The least heiglit

of the tail (7 millimeters) e(iuals half the length of the intermaxUlary. The head is moder-
ately long, its greatest length (40 millimeters) contained 25 times in the staudard length.

The snout does not-descend so abruptly as in P. militdriHH and is without i)rojectious from

the front. Its length (17 millimeters) is half the length of the ventral. The width of the

interorbital space (0 nullimeters) equals half the long diameter of the eye (42 millimeters).

The length of the eye is contained 3.^ times in that of the head. Tlie spines of the head are

moderately strong and are witiiout sul)sidiary basal spines. The length of the spine at the

angle of the preoperculum is nearly e(iual to that of the opercular spine, and is nearly half

thelength of thesnout. The exposed edges of the boin^s of the head are minutely serrated, but

the teeth at the end of the snout are slightly enlarged. Humeral spine small, nuchal spines

not well developed. One or two spines at the front of the snj)raorbital and two or three at its

posterior portion. About 9 developed gill rakers on the anterior arch ; the longest of theui

about 2 millimeters in lengtli. Teetli in villiform bands in the Jaws and on the vomer and

palate. The vomerine band \ ery narrow. The length of the maxilla (14 nnliimeters) nearly

cue-third the length of the head. The length of the mandible (17 millimeters) equals

the length of the snout. The mandible reaches ueaiiy to the vertical from the front of the

eye. A very slight groove across the nape immediately behind the eyes continued down-

ward by an interspace between the preopercle and operele. The distance of the dorsal

from the tip of the snout (30 millimeters) is about e(]ual to the length of the head. The

base of the spinous dorsal (24 millimeters) equals the leugtli of the head without the suout;

the first spine is coarsely serrated for the first sixth of its length, and is produced into a

filament, which extends beyond the end of the caudal when laid back, making the leugtli

of the first spine (117 nullimeters) greater than the standard length of the fish; several of

the succeeding spines are also weakly serrated on their anterior margin. The length of

the second spine (22 nullimeters) nearly ecpial to that of the base of the fin. The last three

spines are very small. The first ray of the second dorsal is also serrated on its anterior

margin ; the rays greatly increase in size posteriorly to the ninth, which is nearly one-half as

long as the head. The base of the second dorsal (28 millimeters) is twice as long as the

maxilla. The caudal is somewhat emarginate, the length of the middle rays (2G millimeters)

a trifie longer than tlie base of the si)iiious dorsal. The anal origin is almost directly under

that of the second dorsal. The length of the spine (7 millimeters) is about two-thirds that

of the first ray. The anal rays increase in length posteriorly, the length of the ninth (14

millimeters) being one-half of the base of the second dorsal. The length of the pectoral

(34 millimeters) is less than the length of the head; the fin when extended reaches to the

vertical ftom the fourth ray of the second dorsal. The longest separate ray of the pectoral

(28 millimeters) is as long as the base of the second dorsal. The shortest sei)arate ray (20

millimeters) is one half the length of the head. Ventral when extended reaches to the

origin of the anal. Tlie scales are very small, about <J rows between the origin of the sec-

ond dorsal and the lateral line, and about 32 rows between the lateral line and the vent.

About 00 tubes in the lateral line; nearly 100 oblique rows can be counted between the head

and the caudal fin.

iyS«8-No. 2 30
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D. XI, 11; A. I, 10; P. 12 + 3; V. i, 5.

Color, light brownish-yellow oil the bauk, paler beueath; the fins, except the pectoral

and ventral, pale. Tlie pectoral lias five dark bauds, of which the third extends entirely

across the fin.

The type of the description is a single individual 137 uiilliineters long, taken by the

TT. S. steamer Blake, at station i.xiv, off Barbados, at an uncertaiu depth, somewhere between

100 and 200 fathoms.

PRIONOTUS STEARNSII, Jorda^i and Swain.

Prionotus Stcarnsii, .Tokdan aud SwAiN, Proc. U. S. Nat. Mus., 1884 (vii), 541.

A Prionotus allied to Prionotus evolans, having head 2| in length (3J including caudal)

;

depth, 4 (.3); D. viii-12; A. 12. Scales, (transverse series), 77; pores in lateral line about

"tS. Length, 3| inches.

Body not very slender; narrowed but compressed above, the width of the nape between

the occipital s^Mnes being abont one-fifth the head. Head depres.sed and long, its upper

profile being a little concave before eye, thence slightly convex or almost straight to front

of dorsal. Snout 2J in head, not very broad, rather more than usually rounded anteriorly

and scarcely emarginate at tip. Edges of snout without spine and without distinct serra;,

the margin merely granular. Surfaces of bones of head comparatively smooth, but rough-

ened with small granules, which are arranged in radiating strire, much as in P. evolans, but

more regularly than in that species.

Mouth rather wide, the maxillary reaching to opposite front of the eye, the mandible

about to center of eye; maxillary two in head. Bauds of palatine teeth narrow.

Eye small, its diameter (in young specimen) 4g in head. A very small cirrus formed of

two or three thickish fihxments from a common base on ux>per part of eye; its length little

more than half the pupil. Interorbital area of moderate width, rather deeply concave, its

least width GJ in head. Orbital rim not at all elevated, its bones with entire or granulated

edges. No trace of si^ine or groove behind eye. Occipital spines very weak, the outer pair

inconspicuous, not reaching nearly to front of dorsal, the inner pair altogether wanting, no

trace of them being seen. Ko spines, ridges, or evident roughness on temporal region.

Preoi>ercle with a single small si)ine, without smaller one at its base. Lower opercular

spine small; upper opercular spine reduced to a blunt point. Humeral spine inconspicu-

ous, not extending beyond opercular spine. The head is thus much less completely armed

than in any other of our .species of Prionotus, the only sj)inous projections present being

the occipital, humeral, opercular and iireopercular spines, four pairs. These spines may
perhaps become more prominent with age. Membranaceous flap of opercle scaly.

Gill rakers long and very slender, about thirteen developed, the length of the longest

about half eye.

Scales rather large, those on the nape and breast little reduced in size; al)Out 10

between dorsal and occiput.

Fins all low and small. First dorsal spine rather the highest, its length 2^ in head,

its anterior margin serrulate. Longest ray of soft dorsal, 2 in head. Caudal, IJ in head.

Longest anal ray 2 in head. Pectorals very short (perhaps longer in the adult), reaching

only to front of second dorsal, 1^ in head. Detached rays slender, the uppermost 1| in

head. Ventral s, IJ in head.

Color, in spirits, brown, paler below; scales everywhere, with dark puuctulations, these

forming a darker shade on the lateral line near the middle of the body; the head plain

brown. Spinous dorsal dusky posteriorly. Soft dorsal with two dusky longitudinal shades.

Caudal blackish at tip. Anal with a black stripe toward the margin. Pectorals black, the

detached rays and ventral fins plain whitish.

Tlie type of tliis .species (No. 3G913, U. S. N. M.), 3| inches long, in good condition, was
taken from the stomach of a Red Snapper, Lutjanus Blackfordii, at Pensacola.

The Blale secured a specimen at station ecu, on the Alacran Shoals, Yucatan, at a

depth of 35 fathoms.
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The Albairosa obUiiuad specimens from the followiiig- localities: Station 2105, in 28°
45' N. lat., 85° 02' W. Ion., at a ih^ptli of .'JO latlioms; station 2100, in 28^ 41' N. lat.,'8*P 07'
W. Ion., at a depth of ItiO fathoms; and station 2388, in 2!io 24' 30" N. lat., 88= 01 '\v. Ion.
at a depth of 35 fathoms.

I'KIONOTUS ALATIIS, (iooi.i-. and Bkan. (Figure 382.)

Prlonottts ttlabis, GooDE and Bean, Bull. Mus. Comp. Zoijl., x, 1883, 210.

A rrio)iotus with the body normal in form, rather robust; its src'atest height equal
to one fourth its lengtli without caudal, and nearly equal to one-fifth of the total lengtli;

its greatest width one-tifth of its greatest length without caudal; the least height of tail

contained 12 times, or nearly so, in the standard body length, and 3 times in the height of
the body.

Scales small and nuich pectinate, there being in tiie lateral line about one hundred
vertical rows of scales, about 50 of which are tube bearing aiul specialized. Tlie number
of rows, counting diagoiuiUy around the body from the origin of (he anal, is 21 below
and 7 above the lateral line. The length of the head to the tip of the preoi)ercular

spine is contained 2i times in the standard body length, and very little more than 3

times in the total length. The width of the head is equal to its height. The ui)per limli of

the orbit encroaches upon the upper profile of the head, and the center of the pupil is ecjui-

distant from the tip of the snout and the tip of the prolonged preopercular spine. The
length of the snout measured obliquely from the anterior margin of the? orbit, is equal to

that of the ])ostorbital i)()rtiou of the head to the end of the oi)ercular spine. At the lower

angle of the preoperculum is a robust spine, curving slightly ujiwards, the length ofwhi(!h

is equal to that of the first dorsal ray. This spine is serrated upon its outer edge, and has

a small .spine at its base, which is also serrated. The tip of the spine extends to the per-

pendicular from the center of the interspace between the third and fourth dorsal spines;

while that of the humei'al spine extends to the perpendicular from the interspace between

the fourth and fifth, and that of the opercular to the perpendicular from the center of the

base of the third. There is a strong scapular spine, which extends back to the posterior

edge of the second dorsal spine.

The length of the upper jaw is equal to one-third that of the head. The palatine teeth

are in short feeble bands, hardly perceptible even with a strong magnifying glass. Gill

rakers, G in number, besides several rudimentary ones, 5 being below the angle, and the

longest equal in length to one-third the diameter of the eye.

The first dorsal fin is inserted aV)ove the tip of the upper opercular si)ine. and at a dis-

tance from the snout equal to twice the length of the fourth dorsal spiTie. The height of

the first dorsal spine, which is equal to tliat of the third, and slightly less than that of the

second, equals half the length of the Lead. Its anterior margin is strongly serrated, while

those of the second and third spines are less markedly so. The length of base of first dor-

sal equals the greatest height of body; the distance between its insertion and that of the

second dorsal fin is equal to the length of the longest and superior detached pectoral ray.

The second dorsal fin is inserted in the perpendicular over the interspace between the sec-

ond and third anal rays; the length of its longest ray equals twice the least height of tail,

and the leugth of its base equals the greatest length of the ventral rays. Its first ray is

conspicuously serrated on its anterior edge.

The insertion of the anal flu is in the perpendicular below the end of the first dorsal

fin: the length of its longest ray is equal to half that of the middle caudal rays.

The caudal is truncated, very slightly emarginate.

The pectoral is very peculiar in structure, its longest ray, the ninth, reaching to the

base of the caudal rays, and equal in leugth to four times that of the fourth dorsal spine.

The tenth ray is a little bit shorter, extending nearly to the end of the soft dorsal. The

eleventh, twelfth, and thirteenth rays are graduated, decreasing in regular proportion, the

thirteenth being less than one fourth as long as the tenth. The eighth is about midway

between the teuth and eleventh ; the first is slightly longer than the twelfth and those inter-
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nicdiato bt^twoen the first aud tlie eighth are graduated in length, so as to form a rounded

outline lor the anterior, or ujjper, iK>rtion of the fin. Tlie ])eetoral appendages are slender,

the third being slightly greater in length than the tiiirteeuth ray, being two thirds as long

as the first, while the seeond is intermediate between the other two.

The ventral is inserted directly under the base of the pectoral appendages; its first

spine about eipuil in lengtli to the preopercular spine from the base of the su])pleniental

spines; its longest, the third and fourth, exactly ecpial in length to the base of the second

dorsal.

Radial formula: D. x, IL'; A. 11; 0. 3—7+5—4; P. 13+8; V. I, 5.

L. hit. about 100. Tnl)e bearing scales, about 50.

Color, brownish above, with about four indistinct transverse band-like blotches, one of

which is on the base of the caudal; whitish beneath. Vertical fins uniform, the tips of

the caudal rays blackish, with two indistinct cloiul like bands in advance of the terminal

bands thus formed. A black blotch, with whitish puterior margin on the membrane be-

tween the fourth and fifth dorsal sjanes; a very inconspicuous blackish spot on the mem-

brane between the fifth and sixtli; others stillless conspicuous on the succeeding inter-

spaces. The pectoral blotched aud clouded with blackish brown and white.

A single specimen of this species of Piiunotun was obtained off Charleston, S. C, in

the same haul with the pleurouectoid described above under the name Notoscma dilccta.

This species belongs to the group referred by Jordan to the subgenus Ornichihys of

Swainson.

A single specimen of this species was secured by the BlaJcc at station cocxiii, in 32^

31' 50" N. lat., 78° 45' W. Ion., at a depth of 75 fathoms.

Specimens were obtained by the AUMitross from the following localities: Station 2403,

ill 280 42' 30" N. lat., 850 29' W. Ion., at a depth of 88 fathoms; station 2404, in 28^ 44' N.

lat. 85° 10' W. Ion., at a depth of 60 fathoms; station 2313, in 32° 53' N. lat., 77° 53' W.
Ion., at a depth of 99 fathoms; and station 2417, in 33^ 18' 30" N. lat., 77° 07' W. Ion., at a

depth of 95 fathoms.

PRIONOTUS PALMIPES, (Mitchill), Storer.

Trigla2)almipeK, Mitchill, Traus. Lit. and Phil. Soe., N. Y., i, ISl.'j, 431.

Prionotus palmipes, Stouer, Fishes of Mass.

—

Jorkan & Gilbert, Bull, xvi, H. S. N.M., p. 735.

A Prlntwtua with head comparatively smooth above. Preopercular spine strong ; opercle

scaleless; band of palatine teeth short and broad, shorter than eye. Pectorals slnjrf, not

reaching middle of second dorsal, 2J in length; pectoral appendages strong, more or less

dilated at their tips; ventrals long, reaching anal; gill rakers rather short, about 10 below

angle; maxillary 3.\ in head. Head, 3; de[)th, 5.

Radial formula: U. X, 13; A. 12; Lat. 1. 58.

Color, brownish above, clouded with darker; throat andbranchiostegals dark; a distinct

black blotch above on membrane between fourth and fifth dorsal spines, this ocellated

below; 2 longitudinal light streaks below dorsal blotch; second dorsal with oblique whitish

streaks.

This familiar species was obtained at station 2313 of the Albatross, N. lat. 32° 53', W,
Ion. 77'^ 53', at the depth of 99 fathoms.

PRIONOTUS BEANII, Goode, ii. s. (Figure 383.)

A species of Pr(0)irtf)(.s having the greatest height of the body (29 millimeters) nearly

one-fourth of the standaid length. Its greatest width (27 millimeters) is slightly less

than its height. The least height of the tail (8 millimeters) is nearly one-fifth of the

length of the head, and is equal to the short diameter of the eye. The head is moderately

long, its length (39 millimeters) being one third of the standard length. The width of the

interorbital space on the bone ((! millimeters) is about one-third the length of the snout.

There is a furrow behind the eyes which is interrupted on the nape. The snout is produced

into two short obtuse serrated points Hanked behind on each side by a short but stout com-
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pressed spine; behind tliis on the snout iinothor sliort spine. A short spine on fhe cheek
bone. Anterior nostril in a tube which is produced ].osteriorly into a little Hap; postcrioi-
nostiil in a lai-e shorter tube. The preopercular si)ine, also, has a short spine at its base.
Preocular and supraocular spines present. A pair of postocnlar sjjines on each side, one in

front of the other. A pair of l)lunt spines on the occii)ut and another pair on the nape.
Len.uth of opercular spine, measured back to the ediie of the [ireopercle, e(puils the length
of the postorbital part of the liead. Humeral s|)ine well developed, its length nearly equal
to that of the preocular. The maxilla does not reach to the front of the eye, its length (14
millimeters) lieing efjual to the postorbital part of the head. The mandible leaches about to
the vertical from the front of the eye; its length (IS millimeters) nearly one-half the lengtli

of the head. Teeth in narrow villiform bands in thejaw.s and on the vomer and palate.
Eight develo]>ed gill rakers on the anterior arch. The longest about one-third as long as the
eye; five rudiments below and two above the develoi)ed rak<'rs of the anterior arch; these
are mere tubercles scarcely raised above the general surface. The length of the eye (9 milli-

meters) is one-half the length of the su(mt and nearly one-fourth the length of the head.
The snout (IS millimeters) is e((ual to twice the length of tlic eye and equals the length of

the mandible. The distance of the dorsal from the tip of the snout (42 millimeters) is a little

greater than the length of the head. The length of the base of the spin(ms dorsal (L*(!

millimeters) nearly three times the length ot the eye. The first sjjine is serrated on its

anterior margin for the greater portion of its lieight; it is nearly as long as the second, its

length (Hi millimeters) is two fifths the length of the head; the third spine is the longest, its

length (20 millimeters) is one-half the length of the head. The last two spines are very

small. The third spine, also, is serrated along its anterior margin for the greater portion of

its height. There is a very slight interspace between the two dorsals. The length of the

first ray of the soft dorsal (10 millimeters) eijuals that of the second spine of the doisal; the

length of the last ray (13 millimeters) equals one-half of tlie length of the spinous dorsal

base. The length of the middh^ caudal rays (27 milliiiieters) equals three times the length of

the eye. The caudal is slightly emarginate. The origin of the anal is immediately under

the origin of the soft dorsal, 'i'he length of the anal base ('>2 millimeters) is onelialf the

distance of the anal from the tip of the snout. The sjune is only about two thirds as long

as the first ray; its length (7 millimeters) is one-half the length of the maxilla. The length

of the longest anal ray (12 millimeters) is one half the length of the sinuous dorsal base.

The ventral extends to the origin of the anal; its length (.'W millimeters) equal to the anal

base. The pectoral when extended readies to tiie line connecting the fifth ray of the dorsal

with the sixth ray of the anal. This fin is emarginate behind; its longest ray is slightly

longer than the head and more than twice as long as the longest <lorsal spine.

Eadial ibruuila: D. x, 12; A. i, 10; P. i:'< + .!; V. i. 5.

The type of the description is a specimen 112 millimeters long to base of caudal. Its

catalogue number is .30318, from station 2120, steamer ^//*«rmvx, N. lat.. 11° 07' W. Ion.,

G20 14' 30", from 73 fathoms, off Trinidad.

Seven rows of scales between the lateral line and origin of the second dorsal; 10 rows

between lateral line and origin of anal ; .">0 poies in the lateral line, and about 9.3 oblique rows

of scales can be counted. Scales on the breast conspicuously smaller than the others.

Colors of the alcoholic specimen, light yellowish brown above, lighter below. The si)i-

nous dorsal has a black blotch between the fourth and fifth spines, its length about two-

thirds that of the eye. The membrane connecting the s|)ines of the dorsal with faint

dusky shades in several places. ^Membiane connecting tlie last three or four rays of the

second dorsal .slightly dusky. The i)ect()ral with two broad dark areas, separated and

surnmnded by lighter. The dark markings on the pectoral <lo not take the form of bands,

and have their greatest length nearly parallel with the axis of the fish.
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Family PERISTEDIIDvE.

Peristediina; Jordan anil Gilbf.ut, Bull, xvi, U. S. Nat. Mvi.s., 731.

PeristediUhr, Gill, Proc. U. S. Nat. Mus., xi, 1888, 590.

Trigloids, closely allied to Triglidw, from which they are di.stiuguished by having the

body mailed instead of .scaly, by the absence of teeth, and the sepai'ation of the opert'ulum

and subopercnlum from the intcroperciilum; and the lesser number of pectoral ai)pend-

ages, which are two rather than three.

PERISTEDION. LAcfipfeDE.

Peristedion, LAC^pfeDE, Hist. Nat. Poiss., in, 1802, p. 368.

Body elongate, fusiform, covered with bony i)lates, each of which is armed with a

strong spine; head bony; each preurbital itroduced into a long flat process, which projects

more or less beyond the mouth; mouth small; teeth none; lower jaw included, provided

with barbels; gill membranes separate, narrowly joined to the isthmus anteriorly; gill

rakers slender. Dorsal fin continuous or divided. Pectoral fin short, with the two lower-

most rays detached. Ventrals i, 5, separated by a broad flat area. Air-bladder simple.

Pyloric creca about 10. Warm seas. Color, generally red.

In addition to the Atlantic species named below the Ghallent/er took P. mollwccense,

Blkr., off the Ki Islands (station 192), llO fathoms; P. Mtimn/), (liinther, from the Sea of

Bauda, 200 fathoms; and P. Uorlujnclium, from the Admiralty Island, 152 fathoms.

PERISTEDION JIINIATUM, Goode. (Figures 385, 385 A, B.)

PeriKtedium miniatum, Goode, Proc. II. S. Nat. Mus., in, 1880, 349, 480.

—

Goode and Beast, Bull. Miis. Comp.
Zoiil., X, 1883, 212.—.JoKDAN aud Gilbert, Bull., xvi, U. S. Nat. Mus., 732.—Gunther, Challenger Report,

XXII, 64.

The greatest width of the body (20) is equal to its greatest height (19.5) being oue-flfth

of its total length without caudal. Tlie general armature of the body is much like that

described by Giinther under Peristethns brerirostre.' The number of j^lates between the

gill openings and the base of the tail is from 27 to 29. There are 4 series of spiny plates

on each side, the spines of the abdominal series becoming very weak and obsolete towards

the tip of the tail.

The length of the head (40.15) is two fifths of the total length without caudal. The
length of the preorbital processes (7) is contained about 3i times in the distance from their

extremities to the anterior margin of the orbit. The interorbital space is deeply concave;

its width (G.75) contained between G and 7 times in the length of the head. Protuberance on

the forehead very slight. The length of the snout (22.5) is more than half that of the head

(in young less). The diameter of the eye (05) is contained between and 7 times in the

length of the head. Tliere is one pair of spines upon the upper sui'ftxce of th(( snout behind

the base of the preorbital processes, and another larger pair upon the preorbital processes,

one upon each. The ridge of the preoperculnm terminates in a depressed short, sharp-

pointed spine. The number of small tentacles upon either side of the lower jaw is about

10, the smallest nearest to the symphysis. The long tentacles at the angles of the mouth
are fringed, and extend to the base of the pectorals. In other respects Giinther's descrip-

tion of P. brerirostre is ample for this species.

Color, bright crimson.

Radial fornnda: D. vii, IS; A. 17; C. IG; P. 2 + 10; Y. G. L. lat., 27 on one .side, 28

on the other

Three other specimens had the following: 1). viii, IS; A. 17. 1). \ ii, IS; A. IS. D.

VII, 18; A. 18.

Total length of type (No. 2G023) 300 millimeters.

' Cat. Fisli. Brit. Mus., ii, 1860, p. 218.
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Youug specimens of this species were secured by the Blake from station rccxxvii in
340 00' 30" N. lat., 700 10' 30" W. Ion., at a depth of 17S fathoms; and from station cccsiv,
in 320 24' N. hit., 78° 44' W. Ion., at a depth of 1 12 fatlioms.

The Finli Hawk ohtaiufd specimens as follows: No. 2!»05r), U. S. N. :\r., from station

1046, ill 380 33' JST. lat., 73° 18' W. Ion., at a depth of 104 lathoms; No. 29058, U. S. N. M.,
from station 1047, in 38^ 31' N. lat., 73° 21' W. long-., at a depth of 1.5G fathoms; No. 28789,
U. S. N. M., from station 940, in 39° 54' N. lat., &.)o 'A' 30" W. Ion., ..t a depth of 93
fathoms; No. 26023, U. S. N. M., from station 869, in 40° 02' 18" N. lat., .0° j3' 06" W. Ion.,

at a depth of 192 fathoms; No. 26030, from station 871, in 40^ 02' 54" N. lat., 70° 23' 40 W.
Ion., at a depth of 115 fathoms.

The Albatross obtained specimens from station 2264, in 37° 07' 50" N. lat., 74° 34' 20"

W. Ion., at a depth of 167 fathoms; station 2425, in .".»!= 20' 24 N. hit., 74° 46' 30" W. Ion.,

at a depth of 119 fathoms; and station 2426, in 36° 01' 30" N. lat., 74° 47' 30" W. Ion., at a
depth of 93 fathoms.

TABLK OP MEASCREMENTS.

Current number of specimen .

Locality
26,023.

869.

26,0.'i0,

871 (young).

ItilU-

meters.

Extreme length
Length to end of middle caudal rays
Body

:

Greatest height at origin of dorsal
Greatest width under pectorals
Height at ventrals
Least height of tail

Head:
Greatest length
Distance from snout to nape
Greatest width
Width of interorbital area
Length of .«nout
Lengl li of operculum
Length of maxillary
Length of mandible'
Distance from snout to orbit
Diameter of orbit, longitudinal
Width of month opening

End of frftntal spine to symphysis of maxillaries .

Length of barbels ".

Dorsal (spinous)

:

Distance from snout
Length of base
Greatest height, second apintj

Height at iirst spine
Height at last spine
Width of upper surface of occipital plate
Length of upper surface of occipital plate
Width of upper surface of nuchal plate
Length of upper surface of nnch.d jilafe

Anal:
Distance from snout
Length of base
Height at first spine
Height at second spine
Height at third spine
Heiglit at last spine

Caudal

:

Length of midde rays
Length of external rays

Pectoral":
Distance fr^nti snout
Length .

Ventral

:

Distance from snout
Distance from symphx sisof mandil)lcs .

Length
Isthmus
Dorsal
A nal
('auda! ,

Pectoral
Ventral
Number of plates in lateral line

From anterior edge of frontal plate to end of frontal spine

1 oaths of
length.

Milli. lOOths of
meters. ! length.

100

19.50
20
19.50
2.75

40.50
:12. 75
29 !

6.75
22.50
10
12 I

12. .50

21

0. .50

12

7

29

:!K. 25
,53. 50
10.75

10
3

7

4. 73
6. ,50

5

53.50
M
3.50
6.50
8

4

9.50

33
18.25

31

37.25
17..50 i

15.50 '

VII, 18
I

18

16 !

2-HO

28
9.50

53
45

19
15
18
3

30
12
18

7

14.50
13

19
10
13

6
10

40
53.50
10.75
10
C
12.50
8
6.25
3

51
40
3
7

34
14

30
40
20
15

vn,i8
18
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PERISTEDION LONGISPATHA, GooDE and Rean. (Figure 386.)

Peiistedinm lonijisjmiha, Goor>K and Bean, Bull. Miis. C'oiui). Zoiil., xii, No. 5, 166.

Body high anteriorly, its greatest height (39 inilliiueters) contained 4i times in total

length. The length of tlie head, without prolongations, is contained 2.J times in the total

length; with prolongation.s, 2 times. The crown of the liead is flat, separated from the

nuchal plate by a deep furrow, which is convex forward. The interorbital space is deeply

concave, the supraorbital margins being swollen; its width (10 millimeters) equal to the

long diameter of the orbit. No protuberance on the forehead, which is much depressed, its

outline descending iibruptly ixnd rapidly in front of the eyes. A ridge, but no spine,

beneath the eye. The length of the snout (40 millimeters), including the preorbital exten-

sion, is more than h:ilf the length of the head; the preorbital extension equals about half

tlie length of the snout. The processes are flat, rounded anteriorly, and covered with

minute granulations; they diverge considerably, the distance of the tips apart (30 millime-

ters), being nearly twice that at their bases (1!) millimeters). A ridge arises at the base of

the preorbital jirocess and extends to the angle of the preoperculum, and its width at the

angle (8 millimeters) is contained twice in the diameter of the orbit. A narrow inconspicu-

ous and interrupted ridge below. A ridge on the operculum, ending in a sharp spine at

the angle ; its length is equal to the diameter of the eye.

The jaws are feeble, toothless; the lower jaw Avith 2 long, much fringed barbels and

14 shorter ones. The length of the long barbels (32 millimeters), twice the diameter of the

eye.

The maxilla does not quite reach the vertical through the anterior margin of the eye.

The diameter of the eye (10 millimeters) is contained 4 times in the length of the head

without its prolongations. The greatest width of the head over tlie preopercular ridge (61

millimeters) is contained three times in the total length.

The dorsal origin is directly in a line with the upper angle of the gill opening. The

longest spine (18 millimeters), slightly longer than the width of interorbital space. The

flu has 84-19 rays.

The anal origin is under that of the second dorsal. The fin has 19 rays. Caudal

STuall, slightly emarginate; the length of its middle rays (23 millimeters) equals 1| times

the diameter of the eye.

Yentrals slightly in advancse of the pectorals and extending farther back, reaching

slightly beyond vent and to vertical through seventh row of scales.

Pectoral short, extending to vertical from fifth scale of the hiteral line, the longest

detached ray to the sixth. Twenty-nine rows of scales.

Color in life, bright roseate; a black blotch near the tip of the pectoral. Dorsal with

narrow dark margin ; tip of caudal black.

The elongation of the preorbital extension is noticeable in the smallest examples.

This form was taken by the Blal-e, at stations lviii, off Havana, 242 fathoms (type);

LXii, off Barbados 209 fiithoms; LXiir, oft' Barbados, 209 fathoms; and by the Albatross,

at stationsintheGulf of Mexico as follows: 2397,280 fathoms; 2370, 324 fathoms ; 2358, 222

fathoms.

PERISTEDION IMBERBE, Poey.

PoMedion imberbe, Poey, Rep. Fis. Nat. Cuba, il, 1866,158; 1868, 462; Mem. Hist. Nat. Cuba, ii, 1)67, 389.

I'oisledion microiiemiis, PoEV, Auu. Lye Nat. Hist. New York, ix, 321.

Peristnlhiis mieronema, Gitntiiek, Challenger Report, xxii, 1887, 65.

Body somewhat slender, its greatest height contained 4.i times in the distance between

the tip of the snout and the base of the caudal. Length of head, without prolongations,

contained 2.1 times in total length; with prolongations, twice, ('rown of the head flat;

interorbital sp:ice concave, with a depressed groove in its middle, branching posteriorly

along the base of the supraorbital crests; its width somewhat greater than the horizontal

diameter of the orbit. No ])rotuberances on tlie forehead or on the snout above, and no

ridges or spines beneath the eye. The length of the snout, including the preorbital exteu-
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sioii, is equal to tlie lengtU of tlie head; tlic preorbital extension about two-fiftlis of tlie

length of the snout. The preorbital processes are Hat, unarmed, and soniewliat divergent;
a ridge arises at tlio base of the preorbital proeess and extends to the angle of the pre^i)er-
euhini, where it terminates in a blunt spine; a hw ridge on the opereulnm, ending in a
rather incousiiicuous spine; anotlier above, and close to it, jiointing upward. Tlie length
of the opercular ridge of spines is nearly e<inal to the horizontal diameter of the eye.

Jaws feeble and ajiparently toothless; barbels on the lower jaw so inconsi)icnous at
present as to be scarcely visible.

The maxillary extends almost to fhf vertical through tlii' anterior iriargin of I lie eye;
the diameter of the eye is contained 4 times in the length of the head without its pro-
longations.

The dorsal origin is over the tip of the opercular sjiiue; the origin of the anal ai>i)arently

behind that of the secimd dorsal; ventrals sliglitly in advance of the i)eclorals, and not so

far back, though their tips reach somewliat liey<ind the vent; jtectoials rather long; about
twenty-five rows of scales.

The type, about '2 inches in length, is in the Museum of ('omjiarative Zo(ih)gy at

Cand)ridge, and has been studied in the iirejiaratiou of this description, but the example
being unique and very small, we have not ventured to examine it so closely as would have
been practicable with more material. It is, however, aiiparently a, well marked species,

resembling" in a. general way F. lonfiispittha. It was obtained by I'oey from the stomach

oi I'olyinivia nohilis, taken near Cuba, in dee]) water.

1'1':RIST1''.1)1(i\ (;KAC1LI''., C >k ami lii-.AX, II. s. (Fi};iin':iS7).

Body vei-y slender; its greatest height (bS millimeters) is nearly one-sixth of its length.

The length of the head to the tip of the prolongated rostral spine is 4S millimeters; without

the prolongations its length is .'5(i millimeters or twice the greatest height of the body. The

iuterorbital space is deejdy concave. The interorbital width (10 millinu'ters) equals one-half

the length of the snout including the rostral s])ine. The forehead descends gently towards

the snout and the snjiraoilutal crests are very litth; elevated. The lostral sjiine on ea<di

side is continued backward by a slight bony ridge ending in a blunt spine at the angle of

the preopereulum. The opercular spine is snmll, the length of the operculum with the

spine being about ecpial to the h^igth of the eye. The length of the snout witli i)reorbital

exten.sion (2!) millimeters) is a lit tie more than one-fourth of the standard length; the length

of the spine alone (13 millimeters) is nearly e(iual to the length of tin' mandible. The Jaws

are feeble and toothless. The length of theniaxilla (12 millimeters) is one fourth the length

of the head. The length of the mandible (l."* millimeters) is one-half the length of the

snout with the preorbital extension. The nuiudible has two groups of barbels, one on each

side of its lower edge. The length of the longest barbel (9 millimeters) equals that of the

eye. The barbels are subdivided into several fringes; the number of barbels on each side

of the mandible may be divided up into S or it clusters. The nuindible extends to the ver-

tical through the front of th(^ e\ e. Twenty six gill rakers on tlie first arch, the longest one-

half as h)iig as the eye. The longitudinal diameter of the eye (9 millimeters) is nearly

equal to the width of the interorbital space. (Ireatest width of the head over the preorbi-

tal ridge (15 millimeters) is one-half the length of the smmt including the in-eorbital exten-

sion. The spinous dorsal originates dire(;tly above the end of the (q)ercular Haj); the th-.st

spine is slightly the huigest, its length (lo millimeters) equals the length of the snout and

its projecting spine; it also eciuals the short diameter of the «'ye. The longest ray of the

second dorsal ( 1 1 niillimeters) is nearly (me fourth the length of the head. The least height

of the tail (.'! millimeters) is one third the length of tlie eye. The anal origin is under the

second ray of the soft dorsal; the tin extends as far back as the dorsal, tiie length of its

base (41 iiiillimeters) being 4 times the width of the interorbital area, the rays

aliout as long as those of the second dcnsal. The length of the middle caudal rays (12

millimeters) is four-thirds the length of the eye, the fin being emarginate. The ventral

base is under the pect(nal base, the tin reaching to the vent, its length (18 millimeters) twice
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that of the pyo. The pectoral is short, reaching to below the eighth scute of the lateral

line; tlie longest def ached ray reaches to below the ninth scute of the lateral line; its length

(24 millimeters) e(iuals one-half the length of the head. Thirty scutes in the lateral line.

Radial fornmla,: B. 7-S; I), viii, 20; A. i, IS; P. 11 + 2; V. I, 5.

(.'olor (of alcoholic specimen) very light yellow, a broad pearly band ahnig the sides,

back stippled with liglit brownish; pectorals with dark mottlings.

The type of the species is a specimi'U 5 inches long, taken at station 2401, steamer

Albatross, N. lat. 28° 38' 30," W. Ion. 85° 52' 30", from 142 fathoms. This locality is in

the Gulf of Mexico.

PERISTEDION PLATYCEPHALUM, Goode aud Beax. (Figure 388, A, B.)

Peristeduim platycephahim, Goode and Bean, Bull. Mus. ('omp. Zoiil., xii, No. 5. p. 167.

A Perisiedion with body much depressed, its greatest height (23 millimeters), OJ in

body length, (S% in total.

Length of head without prolongations (47 millimeters), twice the height of body, 3i

in its length ; with pi'olongations, 2i in body length. Interorbital space deeply concave, the

supraorbital margin being swollen, its width (14 millimeters) equal to the long diameter of

the eye. No protuberance on the forehead, which is much depressed, its outline descend-

ing abruptly and rapidly in front of the eyes. A ridge below the eye, not armed; a small

vertical spine behind each nostril. Stout spines upon operculum aud several upon the

vertex. The length of snout with its extensions (29 millimeters) is half the length of the

head, its processes (10 millimeters) about 3 in its own length. The processes are flat,

triangular, diverging slightly, the distance apart of their tips 2-2J that at their bases. A
ridge extends backwards from the base of each process along the lower edge of the preo-

perculum, ending behind in a sharp, flat spine; the greatest width of the expanded i)ortion,

on the pi-eoperculum, only one-fourth as wide as the eye. Beneath this is another less con-

spicuous ridge with minutely serrated edge, which is double in front and single behind, the

two jiortious separated by a slight notch.

Jaws normal, the two tentacles much fringed, their length (16 millimeters) not much

exceeding the diameter of the eye; between them, and placed about eciuidistant from each

other, are two bunches of short tentacles, about 4 in each. Chin with numerous short ten-

tacles, .some of them as long as the eye, arranged for the most part in bunches of 4. The

maxilla does not reach to the anterior margin of orbit. Diameter of eye (13 millimeters)

nearly 4 in greatest length of head, and exactly half total length of snout. Greatest width

of head, over the preopercular ridges (43 millime ters), nearly equal to its own length with-

out the jjrocesses.

Dorsal origin over the upper angle of gill-opening. The length of the longest spine

(18 millimeters) is equal to that of postorbital portion of head.

Anal origin slightly behind origin of second dorsal and vertical through seventh lateral

scute.

Caudal small, slightly emarginate, with tips slightly produced, the length of the mid-

dle rays (18 millimeters) equal to that of the dorsal.

Ventral origin in advance of the axil of the pectorals; the flu extends slightly beyond

the vent, but not quite to the origin of the anal; its length (3,5 millimeters) about twice

the length of the dorsal.

Pectoral rather long, extending to the ninth scute of the lateral line and past the

vertical through the origin of the anal.

Radial formula: D. viil, 17; A. I,, 17; V. I, 5; L. lat. 29.

Color, red; body and fins mottled and blotched with darker.

Types from Bhike, stations LX, of!:' Barbados, 123 fathoms; Lix, off Barbados, 288

fathoms.
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J'KHISTEliIdN TKlNCATrM, (iiN'Tni.!;.

I'cristilliKx Iniiirdliiiii. (ii ntiif.k, ('li;illcii,i;er i;i]Miit i, l';ii( (i. 1S.S(I. 7. )il. ii. lij;. A.

Tin- leiigtli of tlic prcorhital ]iroccss('s is contained twice and tlircc-fourtlis in (lie dis-

tance between their exticniitics and the anterior niar.dn <)f the orhit. Intcrorhital si)ai'e

deeply concave, with a depressed smooth <iroovc alonjn- the niiddh'; a uiinnte spine on the
base of each preorbital jirocess. but no otiier on tiie upju-r snrface of the snout ; h)wer jaw
with enormous barltels, tlie hmgest beinj; lrin<;'cii. The iireoiiercular ridj;c (hies not extend
beyond the liind margin of the lione, and is not produced into a spine: also the opercular

ridge terminates in a sliorf and (rnncatcd i>rojection. Each scute of the body with a
liookcd sjiine. Each of the liony plates between the ventral liiis is not quite twice as long

as broad. Ilose-colored, with small, iiiegiilar brownish spots on the n])i)cr jiarts.

Eadial formula: ]). Vlt, 111; A. 1>0; L. la I. 32.

The type of this sjiecies, a specimen (U incites long, was taken by the ChtiUouier at.

station Vl'l, off the coast of I'ernandiuco, in .")() or .S.")(» fat lionis oi- in some intermediate depth.

Dr. Giinther, though, unwilling to commit himself as to the bathybial habitat of any of

the forms collected by the ChaJlcnficr at station lUl', |)referring to include them all in his

report n])on the shoretishes, has nevertheless described one of the (Ishes there taken, under

the very signiticant name of Hdlln/anfliiKx.

Suborder T^GNIOSOMI.
Tdviosomi, Glix, Americ.iii Naturalist, xxi, 1.SX7, Nii; \\i\ ,

ISHd, .181.

Teleocephals with the scapular arch subnormal, post temporal undivided and closely

applied to the liack of the cranium, between tli<' epiotic and pterotic^, or njion the i)ariefal;

hypercoracoid perfoiate at or near the nnngiii: cranium with the e])iotics enlarged, en-

croaching backward an<l juxtaposed liehind, intervening between the cxoccijiitals and

su]naocci|iatal: ]iiootic and the o|)isthotic represented chielly by the eidarged prootic;

suboibital chain imperfect: the sca])ular bones se|)arated l)y intervening cartilaginous ele-

ments; thehyi)oiiliaryngeals stylitorm and i>araliel with the Inanrhial arches; <'pi|iharyn-

geals in l\ill number (4 pairs), and mostly <'ompressed; the doisal tin compo.sed of inarticu-

late rays or spines, sciiarable into lateral halves, and the ventrals (when jireserd) .sub-

bracliial.

A myodonie may be jiresent or absent, noiu' being developed in the llegalecida-, but

one being distinct and siipiilemented by a dicliost in the Tiacliyplei ida-. {(lill.)

"The ribbon tishes," says (liinther, '-are true deei)-.sea lishcs. met with in all i)arts of

the oceans, generally found when tioating dead on the surface, or thrown ashore by the

waves. Their body is like a band, .siiecimens of from 1.'. to 20 feet long being from Id to

12 inches deep and about an inch or two broad at their thickest part. The eye is large

and lateral; the mouth small, ai'iiied with very feeble teeth: the head deep and .short. A
high dorsal tin runs along the wliole length of the back, and is supported by extremely

numerous rays; its foremost jxirtion, on the head, is detached from Ihe lest of the tin, and

composed ofVery elongate tlcxilile spines. The anal tin is absent. The camlal liii (if [.re-

served, which is rarely the case, in adult specimens) has an extra-axial po.siti.m, being

directed uj-wards like a fan. The ventrals are thoracic, either composed of several rays <.r

reduced to a single long tilament. The coloiatioii is generally silvery, with rosy fius.

"When the.se fishes reach the snrface of the wal< r the cxi.ansion of the ga.scs withm

their b.Mlies has so loo.sen<'d all the parts of their muscular and bony system that th.-y can

be lifted out of the watei with ditticulty only, and nearly always |.ortions of the body and

tins are broken and lost. The bones contain very little bony matter, are very ponms, thin,

and light At what depth ribbon fishes live is not known; |nobably the depths vary for

dilterent si.ecies; but although ncmc have been yet obtained by. means of the deep-sea

dredge, they must be abundant at (he bottom of all ...•cans, as dca.l li.shes ..r tragments ot

them are frequently obtained. Wome writers have suiqio.scd from th.' great length and

narrow shape of these tishes that they liavc be.-n mistaken for -sea .serpents,' but as these
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monsti'i's of the sea are always represented by those who have had tlie good fortune of

meeting with them as remarkably active, it is not likely that liarndess ribbon tishes, which

are either dying or dead, have been the objects described as 'sea serj)ents.'"

KEY TO THE FAMILIES.

I. Ventrals well developed or iibseut Trachypterip.e

II. Ventrals reduced to a single long tilameut Regalecid.e

Family TRACHYPTERID>E.
Trar7u/p<m(in', SwAiNsoN. Nat. Hist. Fish.. 1839, 47.—Gill, American Naturalist, xxiv, 1890, 482.

Ta'niosdmes with the body moderately elongated and very comjiressed, the head short,

tlie opercnlar apparatus abbreviated (the operculum extended downwards, the suboper-

culum below it, and the interoperciilum contracted backwards and bounded behind by the

ojierculum and snboperculum), ventrals ])aueiradiate in young, atro])hied or lost in adult,

the cranium with a myodome and dichost, the supraoecipital continiu'd behind into a ])romi-

nence, the epiotics confined to the sides and back of the cranium, and without ribs.

The riblion-fishes are well known in the Eastern Atlantic and the Mediterranean, and

have even been found as far west as JNIadeira. Trachyptvrus has never been found in the

Western Atlantic. Some few representatives have been found on the west coast of South

America, and one or two exam]iles have been taken in New Zealand. They are generally

admitted to be true deep-sea tishes, which live at very great depths, and are only found

M'hen floating dead on the surface or washed ashore by the waves. Almost nothing is known
of their luibits except tlirougli Nilsson's observations in the far north. This naturalist, as

well as Olaisen, appears to have had the opportunity of observing them in life. They say

that tliey approach the shore at flood tide on sandy shelving bottoms, and are often left by

the retreating waves. Nilsson's opinion is that their habits resemble those of the ''flat-

fishes," and that they move with one side turned obliipiely ui)ward, the other toward the

ground; and he says that they have been seen on the bottom in 2 or 3 fathoms of water,

where the fishermen hook them uj) with the implements enijiloyed to raise dead seals, and

that they are slow swimmers. This is not necessarily the case, however, for the removal

of pressure and the rough treatment by which they were probably washed upon the shore

would be demoralizing, to say the least. Trichiiirvx leptxriis, a fish very similar in form,

is a very strong, swift swimmer.

Whether or not the habits of Truchyptcrvs arcticus, on which these observations were

made, are a safe guide in regard to the other forms is a matter of some doubt, but it is

certain that they live far from the surface, except near the Arctic Circle, and that they

oidy come ashore accidentally. They have never been taken by the deep-sea dredge or

trawl-net, and indeed perfect specimens are very rare, the bodies being verj- soft and brit-

tle, the bones and fin rays exceedingly fragile.

A considerable number of species have been described, but these are, in most instances,

based upon one or two specimens. It is probable that futuie studies may be as fruitful as

that of Enieiy, who, by means of a series of 23 specimens, succeeded in uniting at least

three of the Mediterranean species, which for half a century or more had Tieen regarded as

distinct. As has been remarked, not a single individual of Trachi/ptenix has ever been

found in the Western Atlantic, although the common species of the Eastern Atlantic, T.

alhtnlU-tix, is not unnsmilly taken, one or more specimens, according to Giinther, being

secured along the coast of Northern Euroi)e after almost every .severe gale. We have

deemed it desirable to include in this paper partial diagnoses and references to the litera-

ture coiieerning each of the s])ecies at i)resent recognized in the Atlantic Basin, in order

that American naturalists may have at hand a convenient means of identifying material

which is almost certain, sooner or later, to fall into their hands.

We desire to <]Uote the recommendation of Dr. Giinther, and to strongly urge niiou

anyone who nuiy be so fortunate as to secure one of these fishes that no attempt should



DISCUSSION OF SPECIES AND THEIK DISTRIBUTION. 477

be made to keep it eutire, btit that it .should be cut into sliort leuj^tlis mid preserved iu the

strongest spirits, each piece wrapped separately iu uuislin.

Giiuther (Challenger Keport, xxii, 72) gives a very satisfactory summary of the present

state of knowledge iu regard to the variations of TnuliyxUaun at diflereut periods of

growth.

TRACHYPTERUS, Gouan.

Trnchypierus, Coi-aN, Hist. Toiss., 104, l.'iB.—Cuvikr, Rtgue Animal, vA. 2, 1829. u, 24,-).—CuviER and Vai.ex-

ciENNES, Hist. Nat. Poiss., x, 313.—GiNTHKU, Cat. Fish. Bnt. Mus., ui, 300; Challenger Kt-port, xxii, 72.

Bogmani/i, ScHNEiDEK, Bloch, Syst. Ichth., 1801, 518.

Trachypterids having the body elongate, compressed, ribaud-sluiped, the dorsal fin

extending the entire length of the back. Anal absent ; each ventral well developed, if pres-

ent, bnt sometimes absent. Ca\ulal present and placed for the most part above the longi-

tudinal axis of the body. No air bladder. Pyloric appendages numerous.

The veutrals appear to be absent iu some individuals, but Day calls attention to tlie

fact that most of the specimens of T. arcticn.s taken along- the coa.st t)f Great Britain have

had no veutrals. In the very y<iung, as has been shown by Emery, the tin rays commence

to grow when it is about (J m'iliimeters long, and continue to lengthen until it is about 24

millimeters long, after which a partial shortening takes place. The veutrals are very elou-

o-ate iu the young, and the caudal rays much longer than in the grown fl.sh.

'^

Young "individuals (from 2 to 4 inches) are not raiely met with near the surface; they

possess the most extraordinary development of tin rays observed iu the wluile chiss of

tishes, some of them being several times larger thai, the body, and provided with lappet-

like dilatations. There is no doubt that tishes witli sucli .lelicate appendages are bred and

live in depths where the water is absolutely <piiet, as a sojourn in the disturbed water of

the surface would deprive them at once of organs wliieh must be of some utility lor their

preservation.

PROVISIONAL KEY TO THE ATLANTIC AND MEDITERRANEAN SPECIES.

(Adapted from Morean.)

I. Lower line of body straight.

A. Dorsal rays 160.

1. Dorsal rays smooth. .j, ^^p^ipj.g
n. Height of body i5i in length

T Ri ppelh
h. Height of body 8Un length

,j,
j j^^j,,^,.^,.,,

c. Height of body 0-10 in length

2. Dorsal rays rough.

a. Lateral line .spinous. .j,^
^^.^^

'Height of body 4-10 in length

h. Lateral line smooth.
,j, ^kyi-hubus

' Height of body 5i in length

II. Lower line of body irregular, sinuous.

A. Dorsal rays less than 130.
T. fRiSTAxre

1. Lateral line spiny -
•

-p^ kepakdl'S
III. Anterior dorsal and ventral rays much prolonged

TRACHYPTERUS IRIS, (Walb.), CUV. and Val. (Figure 391.)

Fair Venetorum, Belox.

Cepola trachypfera, Gmelin, Linn. Sy.st. Nat., 1788. 1187.

Cepohi iris, Walbaum, Artedi, in, 017.
crxcvil -GCnther, Cat. Fi.sh. Brit. Mus.,

Trcwh,,pten,s iri., Cuvier and Valenciennes, op. ,./., x, oil, pi. ccxc^ ii.

r„, 303.-MOREAU. Hist. Nat. Poiss mnce, IK 50.).-^-.-^^^.^^
,,,^^^,_ ,., ,,._p„,,.

Trachypterus iama, Schneider, Bloch, Syst. I''^''^' '**"''.''*";,
'.,.^^.,. ... y.,,,^., nalica. Pcsci., 113.-GI-

PARTE, Catalogo Metodico, No. 711.-GrNTHER. toe. «r.-CANK.lKi.M, launa

GLioLl, Eleuco, loc. at.
. i-._Hist. Nat. Eur. Merid., ui, lS2ti, 295.

(lymuelnis cepediamis, Ris.so. Ichth. Nice, 1810, 10, pi- ^. *'.,•

Epidesmus maculatus, Ra^nzani, Opusc. Sci. d'ltalia, ii, liA.
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Uegalecus maculatus, Narpo, Giorn. di Kisica (sec. ii), vii, 116, pi. i, lig. 1.

" Trachin>le>us Vosla; Cocco."

Tiachyptcrtis Sjiinola; CuviEii and Valenciennes, loe. cit., 328, pi. ccxcvi.—Bonaparte, C'atalogo, No.

712.—(iiNTiiKK, Cat. Fish. Brit. Mus., ni, 300.—Canestrini, op. cit., 193.

Xrachiii>te)-H>:/nlx, Cuvibr and Valenciennes, oj). cil., x, 333.—Costa, Fauna Napolitaua, Pesci, pi. ix, bis.

A Tr(ich!/i)terti.s having the lower line of the body straight ; dorsal ray.s i;^7-l 70, these

rays being rough; the lateral line spinous; and the height of the body contained from 4 to

10 times in the total length of the tish (exehiding the caudal).

Eadial formula: 0.1-8+ 120-170; F. 10.

Color, silvery white, with a few round, black .spots or blotches.

Three species, for a long time considered distinct by European ichthyologists, and

recognized by them under the names of T. spiitoUv, T. tania and T.irix, have been shown

by Emery to be identical, being successive stages of one and the same species. In a very

important paper published by him in the "Acts" of the Academy of Liucei, Eome (in,

187!>, 390-395, Hgs. l-{i), and iu the "Mittheilungen aus der Zoologischen Station zu Neapel"

(1879, 1581) he has given full particulars of his examinations of 23 specimens.

This species is known only from the Mediterranean. The largest individuals under the

name of I'rtwhypteriis iris have been recorded from Xic-e, Banyul, Sicily, Corsica, Leghorn,

and Elba. The si)ecimen discussed by Moreaii was 1.5 meters in length. A smaller size,

described as T. si)inolw, has been identified fyom Nice, Cette, Elba, Naples, and Sicily. The

specimen obtained by Moreau from Cette was 0.95 meter long. A smaller form, as identi-

fied by Moreau under the name of T. falx {T. fa'ida), has been obtained from Nice, Cette,

Messina, and Algiers. Moreau's specimen was 0.52 meter in length.

Among the common names are Pcsce hannera (Naples), Flamha (Cette), Hquaglia sole

(Naples). Roudeletius and Gesner called it FaU- Venetorurn—the Venetian blade.

TRACHYPTEEUS GEYPHITEUS, Lowe.

Trtu-li!ii<Uru>: uniphitnis, LoWE, Proc. Zool. Soc, 1850, 248.—Gunthek, Cat. Fish. Brit. Mus., in, 301.

Intermediate between T. Iwnia and T. iris, approaching perhaps nearest to the latter,

but differing in its deeper shape, its depth being two-elevenths of the total length, and in the

more backward position of the third dark side spot. The ventral fins are short, only equal-

ing one-twelfth of the body without the caudal fin, and the first four produced rays of the

first dorsal are equal iu length to the ventral fins. The lateral line ends as in Cuvier and

Valenciennes's figure (t. 297) of T. iris, but is quite unarmed. The ventral line is serrulate,

and the whole surtace, particularly towards the ventral line, is finely shagreened or granu-

late, the granulations becoming stronger toward the ventral line, as in the same figure. In

shape and proportions it agrees better with T. t(pnia, but differs in several important par-

ticulars from Cuvier and Valenciennes's description of that fish. The only individual exam-

ined occurred in June, 1815, and has been added by me to the collection of the Cambridge

Philosophical Society. It was scarcely quite dead when I first saw it, and was in the most

perfect state of preservation. Another Trachyiderm had occurred iu June, 1811, and was

probably the same species; but the example was unfortunately thrown away by the person

to whom it had been missent without my seeing it. It was said to have been about 3

feet long. Tlie whole body is pure bright silver, appearing as if frosted, from the tine

granulations of the surface. The fins are of a delicate scarlet or vermilion, the lower

point or angle of the caudal being tipped, and the hinder end of the dorsal edged, with

black. On the sides are 3 blacki.sh oval or elliptic si)ots. This example was 25 inches

long exclusive of the caudal fin, which resembles :i bat's or grifi'on's wing, and is erected in

a fanlike manner, the lower lobe or portion being suppressed or undeveloped, and only

indicated by the presence of 5 short spinules or abortive rays. {Lowe.)

This species is known from a single s|)eeiiiieii ol)tiiine(l by Lowe ;it ^Madeira in 1849, and

is distinguished from T. trachypterus chietiy by the fact that its lateral line is smooth, as well

as by miuoi' characteristics.
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TRACHYPTERUS ARCTIOUS, (Bkiinnich;, Nii.sson. (Figure :ili2.)

Giimiiogiislvr nrcliciin, BrCnxK'H, Nye SaiiiiiilniiK Dansk. \ul. SclsU. Skr., iii, |.. UIX, pi. H, liijs. l-:i.

GymiKinm arcticiix, Jenyns, Uritish Animals.

Trachi/plcnis airticM-t, NlLssdx, SUaud. Fauna, Fisk., Itl2.—DuiiUin, 1'iim-. /ci.il. Soc, 1,S5I, I IC.— (i( ximku
Cat. Fish. Brit. Mus., iii, oOo.—C'oixktt, Noryes Fiskr, 78; Vid. S,-lsk. I'diIi.. Cliiistiania, 1X79 I, :,'.).—

Day, Fishes Great Britain and Irrland, i, L'lH, ]>]. i..\iii.

Boumarns islaiidwiis, ScHNEIliER, Blorh, fi.vstenia IchthyDlogia', ISOl, .".IS, pi, ci.

Trachijpierus hoijmarus, CuviEK and Valencien'NKs, Hist. Nat. I'niss., x, :>!(!, il at.

Trai/chjiptdiis ro/jmnrus, Reinhahdt, Vid. Selsk. Skr., vii, H. (;.">, il nl.

A Trnchypterus having tlic dorsal rays .sinodtli, iiiid tlie, lieiiiht of the liody contained
5 times, or a little more, in its length.

An elaborate descrii)tion taken IVoin specimens studied at Norwich, Newcastle, and
Montrose, will be found in Day's Fislies of (ireat Eritain. This species occurs fi-oni Ice-

land to the Orkneys and the shores of the British isles. The largest Uritisli e.\anii)le is 73

feet long, but Day is of the opinion that it gi'ows to a. nnich larger size.

It -svould seem ]irobable that studies similar to that made by Emery upon the Italian

forms will result in uuitiug wiMi this species also T. RiippeUii iin<l T. liopteiKx.

TRACHVl'TFRfS RliPPKLLII, (iiMiiKr..

Traclijipterus Biippellii, Gitntheh, Cat. Fish. Brit. Mns., iii, 307.

A Trachypfcrns having height of body contained Ml)ont S times in its total length;

smooth dorsal rays and si)inous lateral line.

Eadial formula: D. (i/l-"'5; A. none; 0.8; P. 10.

Color, silvery, a very distinct black spot at the commencement of the second tilth of

the total length; another, sometimes present, farther l)aek on the body.

This species was descrilted by Giinther from a specimen 51 inches in lengtii obtained

somewhere in the Mediterranean, and now preserved in the British Museum.

TRACHYPTERUS LIOPTERUR, Cuvieh and Vai.kncienne.s.

? Rogmantst AristoMin, Risso, Hist. Nat. Eur. Merid., Ill, IS29, 297.

Tracli!ii>terus lioptenis, Cuvier and Valenciennes, Hist. Nat. Pokss.. x, :-;i2.

—

Moreau, Hist. Nat. Pokss.,

France, ii, 562.—GCnther, Cat. Fish. Brit. Mus., iii, 3(17.

A Trachyptervti having the height of the body contained from 1) to Ui lime.s in it.s tiital

length. Smooth dorsal rays. Spiny lateral Hue.

Radial formula: D. G-7+ 1(59-1 74; C. S-6; P. 12; A. none; V. i, 7.

Color, silvery white, w^ith a blackish spot in the first fifth of its length, and sometimes,

according to Valenciennes and Giinther, a. second spot behind it.

This species, according to (iiinther, closely resembles T. tnu-hyplmis, but in the sn th-

ness of the dorsal rays is more nearly related to T. arcticns.

Specimens have been obtained at Nice, Naples, Toulon, Genoa, and Jlessina. In the

opinion of Gigiioli it is very distinct from the other Mediterranean forms.

TRACHYPTERUS CRISTATl'S. Bonkii.i.

Trachi/ptenis rns/afH-s BoNEi.Li, Mem. Aocad. Sci. Turin, xxiv, 1819, 4X7, ],\. ix.-Gi'NTHER,Cat. Fish. Brit.

Mus., Ill, 301.—Moreau, Hist. Nat. Poiss. France, ii, i5<)7.

Traclujptenis BoneUii, Cuvier and ValeNCIEN.ves, Hist. Nat. Poiss., X, :i31.

A Trachyptcrux characterized by having the lower i.rolile of the trunk much more

prominent than that of the tail, which is narrow and slender, and by an unusually small

number of rays in the dorsal fin. It has a spiny lateral line.

Color, silvery, with the fins red, and usually two bhickish spots on the dor.s;il crest and

five others upon the posterior half of the dorsal.

The type specimeu in the museum at Genoa has, according to (iiinthcr, much the ap-

pearance of a deformed fish. Giinther calls attention to the fact that Eisso described a
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siiuilaily grotesquely .sliaped HsL uiuler (lie uaine ol' (li/miutrus Alulleriainis {'\yiegmixiin''s

Arehiv, 1S40, 13), aiitl Moreau, iu his Fishes of France (p. 567), devotes three pages to an

argiiineiit for the si)ecific distinctness of T. crisfatiis.

TRACIIVl'I'I'.lMIS UEPANDUS, (Metaxa), Costa.

" Giimiiclriis rcjtaiidus, MicTAXA."

Trach!i))ltrits rcpainlus, Costa, Fauiiii N;ii>(>litaua, IV-sci, pi. ix.

A Tntrhyptenis witli the greatest lieight of tlic body contained about 3i times in its

total length (without caudal). The belly is sharp and rough, tlie cauihil peduncle very

slender. The anterior dorsal is composed of 8 rays, the length of which is more than lA

times the distance between the tip of the snout and the margin of the caudal; these rays

have here and there upon them membranous expansions. The ventrals are alxiut as long

as the tish, and the hrst ray at its extremity becomes divided into i mend)ranous tilameuts.

Radial formula: D. 8+152; A. none; P. 10; V. 7; C. 10.

Color: The entire l)ody is silveiy, with numerous bluish-black dots, which, Iteing |)]aced

more closely together in the region of the back, form interrupted transverse bands; these

in the caudal region completely surround the body. There are certain reddish spots which

mingle with the blue ones, giving a rosy tint to the spots upon the back. The fins are

rosy; only the membranous expansions of the anterior dorsal are black. The caudal is of

the same color, exceiit the upper and lower margins, which are somewhat clouded.

This form has been taken at Civita Vecchia and Naples, and has been seen also in the

Adriatic. A figure of it is given in Giinther's article " Ichthyology" in the Cyclopsedia

Britannica, and also in the Study of Fishes (p. 521). It is undoubtedly a young of some

other form, but possibly not of T. truvhypteruii, since the small form described by Costa

under the name T. fillvauda has been identified by Emery with that species. T. filicauda

has a very long filament at the tip of the next to the last caudal ray, counting from above.

Its dorsal crest is very long, but lacks the membranous expansion noted in T. rcpaitdas.

The ventrals arc also very long.

Family REGALECID.^.
/ Giniiclyidi, IvAFlNESQUE, lucUce d'lttiologiii Siciliana, 1810, 31.

Gi/nnietiulw, Swainson, Nat. Hi.st. Fishes, 18.19, il, 47,49.

Eegalecidm, Gill, Standard Nat. Hist., iii 183.'>; American Naturalist, xxi, 1887, 86; xxiv, 1890, 482.

Tteniosoraes with the body very elongated and compressed, the head oblong, the

ojiercular apparatus well developed (the operculum extended backwards, the suboperculum

obliquely behmd it, and the interoperculum extended upwards below the two), the preor-

bital chain oblique and widest at the second bone, ventrals represented by single elongate

rays, the cranium with the myodome atrophied and the dichost suppressed, tlie supraoc-

cij)ital pushed forward by the extensive development of the epiotics which encroach for-

wards on the roof as well as back and sides of the cranium, and with short ribs. (Gill.)

REGALECUS, Brunnich.

UegnU'cus, BrOnnich, Nya Sammlung, iii, 1788, 414. - Gunther, Cat. Fish. Brit. Mus., iil, 307; Challenger

Report, XXII, 73.

Gynmetrus, Schneider, Bloch Syst. Ichth., 1801, 487.

—

Cuviek and Valenciennes, Hist. Nat. Poiss, x, 352.

TJody very elongate, conijiressed. Head oblong. Teeth absent. Ventrals eai-h a pro-

longed hlameut, sometimes witli a dilated tip. Caudal rudimentary (not so in R. litmnclii,

from Asia). No air bladder. Pyloric appendages in considerable numbers.

REGALECUS GLESNE, Ascanius. (Figure 395.)

Spada miir'niu, Imperato.

Ophidium ijliKne, AsCANins, Nya Saiiiinl. Vid. Solsk. Skr. in, 419.

llegalcctis ijlesiic, Ascanu's, Icones Keriim Natiualiiiin, lS0(i, ]il. xi.—LACEi'iiDE, <>2>. cil., ii, 214.

—

Gray, I'roc.

Zool. Soe., 1819, HI.—Gi'NTllHR, Cat. Fish. Brit. Miis., in, 310.

Gymnctrim ijlcsue, CuviER and Valenciennes, ojj. cit., x, 3116.
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Begaleciis rrmipci, BnrNNiciT, loc. cil., 17.SS, 111, |il. M, tigs. 4-5.

GijmnrlrHS remiprs, Schneideh, Io<\ i-it., 4SL'. pi. SS.

Gijmnitriis (iriUii, LiNDROPil, K. Vet. .Vk. Hand., 17MS, 2111, pi. vrii.—.'>iiixkii>i;k, np. fil., 482.

Heijdleciis Crillii, (JC'Ntiier, iip.cii., 311.

f'(7)c)^«r//nrfi«.'*, Walhau.m, Artodi, III, ()17.

(ill much- IIS ijUidius, CuviEK and Valencie.nne.s, Hist. Nat. Puiss., x, .S2."), pi. cc.xcviii.

lieijiilixii-'i yindiiis, GuNTiiEU, Cat. Fi.sb. lirit. Mils., in, .SOX.—(lAXE.STHixr, Fauna Italica. Pcsci, liC— Mcii:eai:

Inc. cit., 55.5.—GiiJEioLi, Elenco, 32.

aymiictrus Hawkenii, Block, Ichth., xii. 171I2. s.-<. 125.

—

IjAckt'Ede, Hist. Nat. I'oiss., iii. 380.

—

Siiaw, Zixd.,

IV, l!i7.

(ijfmiu'tnis Hiiirkiiisii, Schneioer, Blocli Syst. Idith.. ISdl, i:)7.

(ill HUH' Ifus Jsraiiii, Siiaw, Zool., iv, 1!I7.

(iiimiielrtis Iiiiujiradiatiis, Ris.so, Hist. Nat., Ill, lS2(i, 2!Hi.

Gjimnelnis ttdnm, Ci'ViER and Valexcienne.s, op. cil., x, :!i>l. [il. ccxcix.

Iteijalei'us tdiiiii, MoRBAU, Hist. Nat. Poi.ss. France, ,557.

—

(iniLioLl, tiir. cil.

Jietialccii.^ Daiiksii, CuviER and Valenciennes, up. rit., x, 365.

—

Dav, Fishes (ircat Uritain and Ireland, i,

22(1, pi. I.xiv.

CiijmiK'lrus lldiiksii, Trlstram, Pror. Zuiil. Snr., ISKtj, 1 17.

Gymnetnts capiiisis, Cuvier and A'ai.enciennes, up. cit., x, 37t).

—

(iiNriiEU, lot: cil.—Layard, Pi-oe. Zool.

Soc, 1868, 319 (figure).

Body very elongate, its lieigbfc from (int'-twelfth to one twenty- fourtli of it.s lens'tli,

Lengtli of the head contained iioin 1(> to 20 times in the h'ii;;th of the body. Snout

.short, truncated; cleft of mouth vertical, the upper jaw very ])rotriK"tile. Jtiws minute

or absent. Diameter of eye 4 to (5 times in length of hctid. Tlie anterior rays, 8 to l^

in number, form an elevated crest, sometimes in two jiaits, the [losterior rays of this crest

with membranous tips. Bach veiitrtil ray with a lobate membranous tip. Slvin with

numerous bony tubercles. Lateral line phiced low.

Eadiiil formula: I). 275-400; T. 41-14; V. I.

Color, silver gray, witli a few sjiots or streaks of daiker line, most numerous tinteriorly.

It is not certain that there is more tlitin <me species of Itcf/nleciis, although, as the .syn-

onymy which precedes clearly shows, vtirious names lia\e been suggested iu coiincctioii

with the comparatively few individuals which, during the past century and a half, liave

been cai>tuted in tlie North Atlantic. There appears to be considerable ])ossibility of indi-

vidual vtiriation in proportions of height to length, atid in the number of rays in the dorsal

hii, but it is ii, fact well known to iclilhyologists tiitit consttuicy is not to be expected in

forms in -which the number of vertebra-, :ind tin r;i\s has been extended far beyond the nor-

mal a\ciage.

It should also be said that most of the individuals studied have licen in very imperfect

condition, and also that in many instances the observations litive been made by untrained

observers, so that it seems doubtful whether there is really more tlitiu one species to be

assigned to the Atlantic tauna. At till events, Giiuther, Oollett, Liitkeu, and Day agree in

the idea that it is impossible to discriminate between the forms already described, and we

follow their lead in considering them all, for the present, as a single species. It is not

impossible, of course, that, should better material lie obtained, it may be desirable to sepa-

rate the group into more subsiiccies, but until this shall l)e done discrimination leads to

confusion rather than to detinite knowledge.

The fishes belonging to the genus Begnlems are very remiirkable, not only on account

of their pecidiar appearance and structure, but because of their enormous size. They

Imve been known to attain the length of 20 feet, tind it is more than probable that they

grow very much longer, and that mtiny of the creatures popularly ideiititied with the "sea

seriient" are only large individuals of this type. Indeed, it seems quite safe to tissign to

this group all the so-called "seti serpents" which have been described as swimming rapidly

near the sitrface, with a horse-like head raised above the water, suriaountcd byam:ine-like

crest of red or brown.

The individual which came ashore at ITungTy Bay in I'.ermudti in 1800, and which was

about 17 feet long, was described by the people who saw it before its capture :is being

very mnch Itirger, and as having a head of an immense horse with a flaming red mane. Giiu-

11)808—No. 2 34
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Ibi'i' ((!liiilleiigei" Report, xxii, 7^-70) li;i.s in tlic most painstaking ia:iimer brought together

a list of the spiHUiiiens taken ill tiie N'orth Atlantic, as far as they are known to science,

lie mentions 14 known upon the Scandinavian coasts from 1740 to 1852; 1!) on the British

coasts from 17o',» to 18S1; 1 in the Mediterranean (he states, however, that al)ont lialfa-

dozeu specimens have been observed in the Mediterranean); 1 in the Bermudas; 3 at the

Cape of (rood Hope; 1 in the Indian Ocean, and 5 olf the coast of New Zealand.

He calls attention to the fact that of those observed on the British and Scandinavian

coasts -1 were observed in the month of January, 5 in Fel>ruary, 8 in March, 13 in April, 1

in May, 1 in June, 1 in July, 13 in August, 1 in September, and 1 in October. He also calls

attention to the fact that by far the greater x)roportion of their cai>ture, in the Northern

Hemisphere, at least, is in the stormy season.

This agrees with what we know of the capturi^ of TnuUti[)tenis, wliicli likewise seems

to be brought to the surface only by gi'eat commotions of the ocean.

Tlie popular name ai lieynlccus is "oarlish,'' in allusion to the blade-like expansion of

the extremities of the two ventral fins. liegdlevKfi is also called in the books the ''king of

the herrings." Strangely enough, no representative of this genus has been found along the

coast of North America, except once at the llernnidas.

Giinther is of the oi)iuiou that the distribution of this fisii in the dej)ths of the sea is

the same as that of Tniohypterus. The similarity in their geographical distribution is quite

remarkable.

Family STYLOPHORID^E.
(Ordinal ichiduus iloubtl'ul.)

Stijlephorida-, Swainsdn, Nat. Hisi. Fishos, 183!), n, 17.

STYLEPHORUS, Shaw.

Stijhphurm, SllAW, Tnius. Linn. Soc. London, i, IT'Jl.'.lO, plate.

liibband-shaped fish, having the body elongate, and compressed; the dorsals extending

from the head nearly to the end of the tail; the tail teriiuuating in an exeeetlingly long,

cord-like aiipendage, about twice as long as the head. Anal absent. Veutrals absent.

Caudal erected upwards, having its rays connected by a rather firm membrane. Snout

produced; mouth small, toothless; maxillary bones small, short, hidden behind intermax-

illaries. Mandible long, extending far behind the eye. Eyes large, turned forward;

suborbital very large, covering nearly the whole of the cheek and extending backward

behind the eye. Opercles small. Gill ox)eniugs wide; gills 4. Vent premediau. Bran-

chiostegals 4.

STYLEPHORUS CHORDATUS, Shaw. (Fignies ;S!«, 3!)1.)

Stylephorus vhordatut, Shaw, lor. cit.; Zoologist, iv, 87; Nutiiralists' M)S(-cllauy, viii, ]il. (.ci.xxiv.

—

ISlain-

viLLR, Journ I'hys., Lxxxvn, CO pi. i, iig. I.—CuviEK;iud Valenciennes, Hist. iNat. Poiss., x, 381.

—

UusTUER, Cat. Fi.sli. Lint. Mns., iii, 30ft.

Height of body one- filth of total length (without caudal); length of heail one-sixth

Eyes large, close together. Pectorals pointed, erected upwards, about half as long as

head. Dorsal exteudiug nearly to the end of the tail.

Radial formula: D. 110; C. (i; P. 13.

This remarkable form is known from only a single specimen, 11 inches long, with the

caudal api)endage 22 inches in length, which was taken in the Atlantic, between ( "nba

and Martinique, about the year 1790, and is now in the British Museum. It is undoubtedly

an inhabitant of great depths.
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Order HEMIBRANCHII.
Hemibraiirhii, Coi'K, Vr»c. Amcr. Assoc Ailv. S<iiMRi', xx, 1.S72, ICtx.—(Jii.i,, Arr. Fain. Fish., 872, xxxix;

Pioc. Acail. Nat. S<i., Phila., 18.S4, lol.

Pbysoclystou.s, teleocepUalous fishes, luiviiii;- Utr. |>iiaryiii;c:tl hones mid braneliial arches
ill some respects reduceil or delicieiit, and only one. bone connectiii;;- tilt; shoiihler yirdle

witli the skull.

Family MACRORHAMPHOSIDyE.
/ Ceiili-isrhiiii, Uawnhsquk, IiuUcc d' lttiol(>gi;t Sii-iliaii:i, ISW, ;i;;-;;i.

Vcntriscoidei, Bleekhu, Euiuu. Sp. Pi.sciiiin, Aroliipol. Indieo, Is5i1, xxiii.

Voitriscidir., SWAINSOX, Nat. Hist. Fisli, ct.-., ISIfit. ii, 151.—(iiMiiKU, Cat. Fish Brit. Mus., in, 1861, 518.

—

Gill, Arr. Fam. Fishes, 1872, 2.5.—Joudan and (iii.HKur, lUiU. xvi, IJ. S. Nat. Mus., 1882, 387.

Mi(rrorliiim.pIii)siihr, OiLL, Proc. Acad. Nat. Si-.i., Phila., ISSt, li;:!; t'ciitiiry Dictionary, li'iH.').

llemibraiicliiatcs with comi»ressed body, armed with bony jilati^s on belly and aiit<'rioi-

parts of body. Snout loug, tubiforiii. Ventrals abdouiiual, with one spine and seven

rays. Dorsal siiiiious, distinct, median or post median. The lour anterior vertebra; mu(!h

lengthened. The, branehihyals and pharyngeals mostly present, the lourtli superiw

branchihyal and the lirst and tbiiitli superior pharyngeal wanting.

MACRORHAMPHOSUS, Lacepede.

MacnirlKiiiijiliDnKX, IjACEPicnE, Hist. Nat. Poiss., V, \?4i.

CcnlrinciiK, CvviKK, lii-'^ne Animal, ed. I, 1817, ll, 3.")0.—GiiNTiiKi!, (!at. Fish P.rit. Mus., iii, 518.—loRDAN

and GiLBEKT, Proc. U. S. Nat. Mus., V, 1883, .575.

Orthichthiis, (Jill, Proc. Acad. Nat. Sci., Phila., 18(;2, 231.

Ceiitriscids, having the body o])long, .slowly merging into a caudal peduncle. Back

straight; dorsal spines about 7. Three loiigitiidiiial rows of plates on tin; breast.

MACRORHAMPHOSUS SCOLOPA.X, (LiN.N.iais). (Figure 3915).

Centri>:cits Hriihtpnx, laxJ^Els, Syst. Nat., id. XII, 1766, I, 115.—Gi NTllElt, loc. tit.—Vailla.nt, Exp. Sci.

Tiavailloui- d Talisuiaii, 338, pi. xxvii, Fig. 3.

A M<icri>rh((mi>liostis, with very strong second dorsal spine, which is serrated posteriorly,

whose length is three-liftUs to three eighths of the distance Irom the opercle to the caudal;

the height of its body is four-seveuths to three-fifths of the distauce from the operculum to

the base of the caudal. Lateral line 57; transverse line .•57.

Eadial formula: D. V+l-'; A. 2(t.

Color, rose or reddish olive on the back, silvery on the sides and on the belly.

This species is not unusual in the Mediterranean, has been found on the .south coast of

England, and in Mas.sacluisetts Bay. As many as 10 individuals were caught by tlio

French exploring vessels at considerable depths:—olf the coast of Morocco, station XXiil,

at 120 meters; oif that of Soudan, statiim Lxvii, at IM meters; and ou the liauc tl'Arguiu,

stations XO, XOI, and XCII, at UO to 235 meters.

Family AULOSTOMlD>E.

Les Anioslomiihs (part) Latreille, Fam. Nat. llcguc Auiirial, 1825, lil.

Aiilostomatidn- (part) CaNTOK, Cat. Malayan Fishes, 1850, 211.

AulosUimaloidfi, Uleeker, Enuiu. Sp. Pise Arcli. lud., 18.5i1, xxiil.

Juh,,iomUh; (;iLL, Arr. Fam. Fi.sh., 1872, 11; Proc. Aca.l. Nal. Sci.. Phila., 1881, 160.

Ilemibranchiate fishes, with compressed, elongate body, small ctenoid scales, and

continuous lateral line. Head long; mouth small; with .snout elongate, compressed, tubi-

form; lower jaw prominent, with barbel at symphysis. I'remaxdlary not protract lie; max-

illary broad,'trianuular, with a supplemental bone. Teeth mi.mte, in bands on lower jaw

and vomer. Spinous dorsal present, of S to 12 feeble, isolated spines. Sott dorsal and
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anal elongate, similar posteriorly. Caudal rhombic, without fllitbrm rays. Ventrals

subabdomiual, composed of 6 articulated rays. First four vertebra^ elongated. Gill mem-
branes separate, free from the isthmus.

AULOSTOMA, Laeepede.

Aiilostomu, LACitpfeDE, Hist. Nat. Poiss., v, 1803, 537.

—

Gunther, Cat. Fish. Brit. Mus., m, 535.—.ToiiPAN

andOiLBKRT, Bull, xvi, U. S. Nat. Mus., 390.—Gill, Proc. Acid. Nat. Sci., Phila., 1884, 161.

Polnpterichthi/s, Bleeker, Naturk. Tijdsclir. Nederlandsch-Indie, iv, 608.

Aulostomids with body much (omi>ressed, teeth rudimentary, and with s to 12 dorsal

spines. The dorsal and anal oblong, oj)posite and similarj each with from -J3 to 28 rays.

Caudal cuneiform,

AULOSTOMA LONGIPES, Vaillant. (Figure 397.)

Julosloma loiifiipes, Vaillaxt, Exp. Sci. Travailleur et Talisijiau, 310, pi. xxvii, fig. 4.

This species is described by Vaillant fi-ora a very small specimen, five millimeters in

length, in a bad state of preservation from off Morocco in 1,163 meters. It is referred by
him provisioually to the geuns Aiilostoiii>i, und the figure would seem to indicate that his

identification is correct. It may possibly be found to be a young of A. coloratum.

Body elongate, nearly cylindrical ; its height about one-ninth, its thickness one-eleventh

of its length. Length of the head a little more than one-third of total length; snout con-

tained two and one-fourth times in the length of the head. Diameter of the eye apparently

about one-eighth of the length of the head; the interorbital space almost nothing. No
trace of scales is visible upon the .specimen, and the lateral line is only indicated by a

series of i>iguientary spots.

In the place of the dorsal, Vaillant found only a very short fin, jilaced far back; and

an anal exactly similar to it in shape and size. The caudal was mutilated, but appeared

to Vaillant to have had no prolonged median rays. Pectorals moderately long. Ventrals

comjwsed (as nearly as it is possible to determine) of G rays, inserted far back and extend-

ing to the base of the caudal, which is long, being more than one-third of the entire length

of the body.

Eadial formula: U. 5; A. 9+ ; V. 6.

As Vaillant indicates, the oidy obstacle in the way of considering this the young of A.

colorntiim is the position and length of the ventrals, and the fact that A. coloratum has

not been found in the eastern Atlantic.

Order PEDICULATI.

Carpal bones notably elongate, forming a sort of arm, which supports the broad

pectorals. Gill openings reduced to a large or small foramen, situated in or near tlie axils,

more or less posterior to the pectorals. No scales. Ventral fins jugular, if jjresent; first

vertebra united to the cranium by a suture; epiotics united behind supra-occipital; elon-

gate basal pectoral radii reduced in number; no interclaviclcs; post-temporal broad, flat,

simple; superior jiharyngeals two, similar, spatulate, M'ith anterior stem and transverse

blade ; basis of cranium simple. No air duct to the swim bladder. Anterior dorsal reduced

to a few tentacle-like, mostly isolated, spines. {Jordan and Gilbert.)

ANALV.SIS OE families OF PEDICULATI.

I. Gill openings in, behind, or below the lower axils of the pectorals; mouth large, terminal.

A. PseudobranchiiB present; pseudobracliia with two at-tinosts; head Inoad, depressed Lophiid.e

B. Pseudoliraucliiie none; psiMidobracliia with three actinosts.

1. Ventral fins developc<l; pectoral members geniculated, with elongate pseud-

obracliia Antenxariid.e

2. Ventral fins obsolete; pectoral members not geniculate, with moderate psoudobrai-hia.CEKATiiD.B

II. Gill openings in or behind the upper axils; mouth small, usually inferior Onchoobphalid^
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Family LOPHIID^E.
I Lofidi, Rafinesque, Indin' il'Ittiolngia Siciliaiia, l.sil), 1l'.

LopMida', Swainsox, Nat. Hist. Fisli., 18S!», ii, 195.

Lophiida; Bonapartk, Catalogo Metodico, llSKi-TO.

Luiihiidw, Gill, Proc. Av.-M. Nat. Sri. I'hila., 1863, Wl; An-. Kairiilirs nf FIsIm-m, 1X72, •;.—.Iori.an i (in.iiKKT
Bull. XVI, U. S. N. M., 844 (full descri]iti.iiL).

'
' '

Lojihioidei, Bleekek, Tentaineu, ISM, xvi.

Head wide, (lei)r(\s.s<",(l, very large. I'.oily contraefced, conical, tapering rapidly back-
ward fioiu the shoulder.s. Month exceedingly large, terminal, 0|)ening into an euorinous
stomach; upper jaw protractile; ma.xillary without supplementary IxMie; lower Jaw pro-

jecting; both Jaws with very strong, uncfpial, cardiform teeth, some oi' the teeth cauiue-

like, most of them depressible; vomer and palatines usually with stnmg teeth. Gill

openings comparatively hirge, in the Iow(!r axil of the pectorals. I'.sendobranchiai present.

Gill rakers none. Skin mostly smooth, naked, with many deinial Haps about the head.

Spinous dorsal of 3 isolated tentacle-like spines on the head and 3 smaller ones behind,

which form a continuous fin; .second (h)rsal moderate, similar to the anal; jiectoral mem-
bers scarcely geniculated, each with two actinosts and with ehmgate i)seudobracliia;

ventrals jugular, i, .5, widely sei)arated. Pyloric vavv/a present. (Jon1<(ii and (liih<:rt.)

The family Lophiiihe has two genera, Lnphliin and LophiomuH, Gill. The latter is

distinguished by the diminished number of vertebra-, (al)out 19), and has for its type Lophi-

uiiiiiN seti(jerii,s, (W'ahl), (Ull, IVom the coasts (tf Ghina and Japan.'

LOPHIUS, Aitecli.

Luphius, Aktedi, (ieiiera I'isi-iiiiu, (ili.—LlNN.Kiis, Syst. Nat., M. x. ITrill, i, S.K—Ciivikk, IM-sih' .Vuimal, v\\. i,

1817, 308.—GiJNTHER, Cat Fisli, Brit. .Miis., ii, 17S.

Lophiopsin, GuicnENOT.

Lophiid (ishe.s, with head large, snl>circular in front, cranial i)ortiou .scmiewhat elevated,

lower jaw much projecting. Jaws with stout cardiform teeth in L' or .3 alternate series:

vomer dentigerous.

Branchife 3, the first braru-hial arch without lanielhe.

Anterior cephalic spine elongated, tentacular, with tleshy tip. Venlial fins very large,

winglike in young, decreasing with maturity, but always large.

Body naked, hea<l always .spinigerous, espei'ially in the young, and with strong com-

posite spines at angles of cephalic disc.

Vertebne in considerable number (27-31). Lophins has three species: L. insmtoriK.s,

described below, and L. hntJ<iitt.sxa, Spinola, confined to the .Medilcrranean, and distinguished

from all other Lophiids by its shorter second dorsal and its simple lanceolate humeral s|)ine,

and Lophius N^aresii, Guuther, found at a depth of !.".() fathoms noith of New Guinea, llo

fathoms, Philippines, and at th(. Adnuralty Islands.

The Mediterranean i. hiidrf/tissn, Spin<fla, and the form from the China Sea, TMphiomuH

setigertis, will doubtless also be found to have an al)yssal range, since they, like the Atlantic

form, are well adapted to lifi' at great depths.

LOPHIUS PISCATOKIIfS, Uinn.ei's. (FiKin''" 1"". 101) A, B.)

Lophius piscatorius, LiNN.EUS, Systeina Natune, e.I. \, 17.-.8, i, p. l.':!ti.—(iii.i., I'ruc. V. S. .\. M., i, 1878. -'19

(selected .syuoiiymy, 1758-1872 ).-G(>oi.E, Vvur. V. S. N. M., iii, ],. 4t59.-GtlNTi.EH, Challenger Ke-

Ijort, xxil, 49.—Vaillant, Exp. Sei. Travailleur ct, 4'ali.siuaii, 1S88, lilS.

Luphiiis amerU-unus, Storer., Hist. Fisli. Mass., 18(i7, 101, pi. xvill, Ii;;-. 2.

This wellknr)wn fi.rm, which is found lliroiighout the North Atlantic Basin and on the

east ranges south to the Gape of (iood Hope, needs uo description here, except the very

brief dia'gnosis, given by (Jill as fiillows: .\ Lopltliis with a tridentate humeral .spine, 11-12

rays in the dorsal fin, and the mouth behind the hyoid bone immaculate. It occurs on the

west coast of Scandinavia north to latitiule C,>.)^-71°, ami in America as far north as

Gllh Proc. U. S. Nat. Miis., l, p. 552.
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Newfouiidlaiul. Tlie iiiiiseninofMio, Essex Institnte lias aspeciincii about 4 iiiclics in lciij>th,

tak(Mi on the Bnnks oi' NcwfoiindlMnd in lS,'»(),by L. J.Jolinson. This is inoliably the most

northern recorded oeeurrence of the spcu'ies in the western Atlantic, except an nnconlirmed

statement by Pennant of its a])pearance in Hudson's Bay.

It fie(|nents the moderate depths along the coast from Novn Scotia to Virginia and ,\t

greater depth as far south as the Antilles. The Blake obtained it off Barbados at a depth

of 20!) fathoms (station iv), and at 84 fathoms in latitude 23° 13', longitude 89° 10' (station

CCLVII).

The Fink JTairk tr.iwled it at station 826. Another specimen (No. 2(>170), 20 centi-

meters long, containing imnmture ova, was taken at station 894, at a depth of 305 fathoms;

also a large sjiecimen with immature ova (No. 20098), from station 876, ]20 fathoms; and a

smaller one, perhaps two years old (Xo. 20070), from station S7S, 142.i fathoms.

The Albatross obtained young individuids at station 2025 and station 2421.

Giinther has admitted it to the list of abyssal forms on the authority of the observations

of American naturalists. It has since been announced that the Talisniati obtained it at

400 to 700 nii'ters (stations cx, cxi, cxiii a, (ixxiii) about the Azores and Cape Verdes.

Family ANTENNARIID.^.
AntennariUhv, (iii.L, I'roc. Acail. Nat. Sci., I'liiln., 18liH, yi. S!(. — Arrai)};eiiiont, I'amilies of Fishes, 2 (No. 131);

Proc. U. S. N. M., I, 1S7S, pp. 215, 22.3.—,Ini;i>AN it Gii.BHur, P,ull. xvi, V. S. N. M., 81,-i.

Pediculates witii hcail and body more or less compressed. Mouth opening upwards,

vertical or very oblique; jaws with cardiform teeth. Gill openings in or behind the lower

axils of the pectorals small and porclilvc. No ])seuilobriin<'hia'. Skin naked, smooth, or

prickly. Pectoral members distinctly geniculated. I'seudobrachia long, with 3 actinosts.

Ventral fins well developed, jugular, approximated. Spinous dorsal of 1 to 3 .separated

tentacle-like spines; soft dorsal, larger than anal. Pyloric cteca none.

PTEROPHRYNE, Gill.

ri('ro)ihrijn(, (JllJ., Proc. Acad. Nat. Sci. I'hila., xv, ISOo, ill); I'nx-. V. S. Nat. Mus., I, 1.S7S, 21(;.

I'tirnphr]i>undea, GiLl., Proo. U. S. Nat. Miis., I, 1878, 216 (iiaiiic )iio]>os«il ;is an alternate for rteri>i>hrtnii\ if

the latter is too near to I'terophriintis).

Antennariids with skin naked and smooth; c;iudiil jicduncle free; mouth oblique;

dorsal spines com})]etely exserted; soft dorsal nnd anal expanded vertically; pectorals and

wrists slender, and ventrals elongated.

PTEROPHRYNE HISTRIO, (Linnaeus), GiLi,.

LojMux lihlrio, LlNN.nu.s Syst. Nat., ed. xil, 1766, I, 493.

rierophriiiie hislrio, fiii.L, Proc. Acad. Nat. Sci. Pbila., 18G:!. !1(); Proc. r: S. Nat. Mns.. i. 1878. 216 (with full

synonymy).

Antennarius marmoratus.—GOnther, Cat. Fish. IJiit. Mus., in, 187.

A description of this species in its jji-otean manifestations of form and color seems

scarcely necessary here, since its characters are well known to every tyro in ichthyology.

The specimens before us are all apparently of the type referred to by Guntheu under

the variety E. (Cat. Fish. P>rit. Mus., Ill, p. 187), the Antcnnarivs itiarmornfiis of Cuvier

and Valenciennes.

A specimen was obtained by the U. S. Coast Survey steamer lilalr off St. Vincent, in

the West Indies (station in), at a depth of 404 fathoms, and another by the U. S. Fi.sli Com-
nussion steamer Albatross, at the surface, near station 210S. There is, of course, no i>ositive

evidence that the Blake's specimen actually came from the bottom.

ANTENNARIUS, Cuvier.

Anlennar'ius, Ci'VIER, R('i;no Animal, od. I. 1817, II, 310 (wrongly rrcditod to Commorsnn, who -w.asnot hino-

mial).—GiiNTiiKU, Cat. Fish. Brit. Mus., in, 183.—(Jill, Proc. Aca.l. Nat. Sci., I'hila., xv, 1863, 90.

Cheironecten, CuviKR, Rc'<;ne Animal, c<\. 2, 1829, ii, 252, note (Preoccupied in Maniniali)i!;,y, Illiscr, 1811).

Antennariids having body covered with spines generally forked ; caudal peduncle free
;

mouth moderate, oblique
;
pectorals and wrists widened; ventrals short; anal oblong.
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ANTKXXAIMIIS I'l.KIM;! i|'|| niA l,.\HS, Cii.L.

AaiennariiiK jdriiraplilliulmiix. tU\A„ ]'\i,r. Aciul. N:i.l. Sci. I'lrihi., isr;:;. !)2: Proi;. IT. S. Nat. .\fiis., v. l.S8r!,

"ifiti.—JoRliAN :niil (iir.i-.Kiii-, IIiill., \\i. i;. S. \. M.. SIC).

"The anterior dorsal eijuals aboiit ;i tliiid of I lie Icii.utli of I lie caudal fin and lias ;it its

end a laciiiiated or trini;i'd lohe cxtcndin.u upward; liu'. second is moderate, sliulitiy curved,

•lud ratlnn- Ioniser t.liaii tlie first, ami with a. nieinlimne exti-inlins;- nearly to the base of flic

third spine: the latter is free, extends liackward nearly lo liic fin, and aJniost connected
with it by the nieinbrane. The skin is covered with ininiit-e bilnrcatcd s|iiiics.

•'The color is brown, marbled with liji'liter, especially belbrc and behind the dorsals

anil a.l>ove the pectorals; distant black dots arc also scat tcrcd over the body. Three lar,<;e

ocelli or black spots, maryiiied with lii^ht l)rown, m-v on I'acli side: one at tin; middle of the

basal half of the dorsal, a secoud belov.', intermediate between it and the anus, and a third

in tlie middle of the caudal tin. The floor of the muntii bchiiiil the tongue is black, with

whitish-yellow radiatins' lines, while the toii;;ne itself is li;;lit brown, with darker radial iiig-

bands or spots," {Gill.)

This species is probably i)elii.<'ic and not abyssal.

Specimens were obtained by the HldJcc from station nrxLii, in 2:P 1:5' N, laf., S'.i"' Hi' \V.

Ion., at a depth of S4 fathoms, and from station ncxxvft, in 21^ .'M' N. hit., 83"- W \V. Ion.,

at a de])th of 36 fathoms. Also by the Albatross from station 240-1, in 2So 44' N, lat.,

sr.o Ki' W, hm,, at a depth of CO fathoms; from staf ion 240."., in 28o 4.->' NT. hit., S'yO 02' W.
Ion., at a depth of 30 fathoms; and from station 231S, in 24 2.".' 4.V' N. lat., sl^ 40' 4."." W.
Ion., at a depth of 4.~) fathoins.

CHAUNAX, l.owe.

Cliiiuiia.r, Lowe, Tr;iiis. Zoill. Sdc. I.miilDn, in, IsKi. :{:!I1.— I iC x riiicit, Cat. Fi.ili, I'.rit. .Miis.. in. L'dO.—nii.i.,

Proe. U. S. Nat,. Mns., i, 1S7S, 2l'2.

Antennariids with heaii very laruc, depicssed, eiiiioid: inoiith clett, wide, subvert ic;il.

Jaws and palate with bands of small teeth. Spinous dorsal re|aesentcd liy a small rostral

tentacle receivable into jiroove behind it. Soft dorsal moderate, low. Anal short. Ven-

trals present, liranchiie 2i, I'scndobranchia' absent.

ClfAflNAX I'lCTI'S, |,,,ua.;. (j-ininv :!;is.)

Chaiiiinr pirliis, T.oWF., Trans. Zoi'U. Sor. T,onil.. rii. IStil. :;:::». f'l. M (spMiiiicn tioni oil" Ma,ilcira).—fii''.VTHER,

Cat. Fi.sli. I'.rit. Mas., ill, ISOl, 200.— liii.i., I'roc. Aciul. Nat. S.i., I'liila,., ISd:;. Ill) (j;.'mTii- ilia.ijnnsls in

N.ynop.sis of famil.v); Proc. LI. 8. Nat. Miis., i. ISTS. 222.—(i..oi,K, rroc f. S. Nat. Miis., iii. 170.—

.Jordan and Cilueht. J'.ntl. Hi, U. S. Nal. Mas., SKi.—(ii.NTiiKK, t'lialliin,!5er I.Vport, xxii. 1SS7. 5S, PI.

X, Via;. A.—Vaii.i.ant, Kxp. Sci. 'J'ravaillcnr ct 'I'all.snian, ISSS. .'IIS. PI. \xviii, Fii{s. i-ii.—Ai.coCK.

Ann. "and Mag. Nat. Hist., 18«1, :W1.

ChammxfuuhrUilHx, lln.<a5Ni)OR|.-, Sitziin-slMT. (JcsHlscli. Natiirf. Kirini,!,-. 1S7I1, SO (/;,/,• I i,iiilli.-i-.
|

«,..•<, m.-ns

fromtheSeaof.Iapau].—STEiNi.AcnxKii and H.n.Kia.KiN. 1 i,MiKs,'ln-. K. Akad. Wiss. Wini. xiix. 1SS7,

lit4.

Kostral tentacle, short, pedieellab'; inucifcroiis cliaiiiiels. ai)|.caiiiig- as ehainlike rows

of pits. Head, L',; dciith, 5i. Color, oi,an,<;e; sides, roseate: fin-;, s.arlct.

Eadial formula: D. i-U : A. .".: i'. II
;
V. I: <' '

Numerous .specimens have been obtained by the /.'/((Ac, the Fish llan-h: and the Alha-

trons, at depths of l.!(» to 42S fathoms, fr the followin.- stations: lilaLr, IX, ofV Karbados,

2,SS fatUoms, Fish Hawk, sm (No. 2(;02I, Nat. Mus.), 102 fathoms: Alhatross. 2.T,0. 130

fathoms; 2395,347 fathoms; 2300,335 fathoins: 2212, 12S fathoms.

Lowe and .b.hnson both ixot it off M: ira. (iiinfher found it in the r//-f//r/,//.r collec-

tion taken near the Fiji [.slanils (slafioii IT.'.i, ".I.", fathoms.

The Talisman, obtained it at station i.xxv. olf Soudan. Africa, 830 mcter.s, and at sta-

tion I'XIII, A, near the (Jape \erde.s. TOO m.^tcrs. The l„rrsll,,alor dred,-ed it n. the Hay

of IJennal, lat, 20^ 17' .30" N., Ion. SS ' r,\' K., at a, depth of 272 fathoms.

(tiinther has identified tin- (lerinan sperics describ.-d tVoiu the Sea of .lapan as C,

funhfiaiiis as being the same.
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Descriptions and iiicasnrenumts of No. 2(;021 may be foiuid in ( ioode, loc. cif. Altlioii.uli

there is ample material and some of the spucimeus in the National Museum arc very hu-fic,

fuller study seems nnnecessary, since they are undoubtedly Lowe's C. inetnu.

The following color notes were taken by Dr. Beau from afresh si>eciuien taken in trawl,

station 2357, January 22, 1885.

Hack greenish gray, mottled wit li hrown and tinged with rosy, supraocular region witii

golden retlections. Pectorals lemon yellow mingled with rosy; caudal like pectorals.

Sides rosy. Under surface whitish and rosy intermingled. Pupil intense blue. Back with

fine reticulations. Eostral tentacle greeuish gold at base, the fimbriated portion lavender.

Lines of nuicous ])or('s with reddish brown, well distinguished from the remaining colors.

Labial fringes lemon yellow. Iris golden or rather lemon yellow.

The species inflates its abdomen like Tetraodon and has some diflQculty in expelling the

air so as to sink rapidly. The small gill-openings are closed very tightly during inhalation

aud a strong current of water is expelled in expiration.

Family CERATIID.^.

Ceral'Miv, Gill, Proc. Ao:ul. N:it. Sci. I'liila.. 1863, S!l; Air. Fain. Fisli.. 1S72, 2 (NO. 12) ; Proo. IT. S. Nat. Mus.,

I, 1S78, p|). 21(3,227.

Pediculates with head and body compressed. Mouth terminal, more or less oblL(iue.

GilI-oi)euings small, in the lower part of the axils. No psendobranchiie. Spinous dorsal

represented by at least a frontal and superior rostral spine. Pectoral members not genicu-

lated, with short i).seudobrachia and three actiuosts. No ventral tins. All known forms

are uniform blackish in color.

"The 'bathybial sea devils,'" writes (liintlier, '-are degraded forms of Lophiiis : they

de.scend to the greatest depths of the ocean. Tlieir bones are of an extremely light and

thin texture, and frequently other parts of their organization, their integuments, muscles,

and intestines are equally loose in texture when the specimens are brought to the surface.

lu their habits they probably do not ditier in any degree from their surface representative,

Lo2)Muti.

"When the first individuals of this group wen discovered they seemed to be sutti-

ciently distinct from one another to justify generic sejiaration. However, the additioiLS of

recent years exhibit that variation in the shape of the body, head, and mouth, in tiie

specialized dorsal spines, and in the development of dermal scutes, which may be expected

in such grotesquely formed creatures.

"The number of the dorsal spines is always reduced, and at the end of the series of

these species only one spine remains, with a simple, very small lamella at the extremity

(Mehnoct'tus Joh)\xonU, MehinowUis MHfriiiji). In other forms sometimes a second cephalic

spine, sometimes a si)iiie on the baek of the trunk is preserved. The first cephalic spine

always i-etains the oiiginal function of a lure for other marine creatures, but to render it

more eft'ective a special luminous organ is sometimes developed in connection with the

filaments with which its extremity is provided (Vcratias hi.sjtitioxux, Oncinulcn I-JscJirichtii).

So far as it is known at present these complicated tentacles attain to the highest degree

of develoi)nient in Himantolojihus and ^l^^gaoiilchthys. In other species very peculiar dermal

appendages are developed, either accomjianying the spine on the back or replacing it.

They may be paired or form a group of three; are pear shaped, covered with the conimon

skin, and perforated at the top, a- delicate tentacle sometimes issuing from the foramen."'

KEY TO THE OENEKA OF CERATIID^.
I. Moiitli moderate.

A. Hraiu hiic in 2i pairs.

1. Moiith-clet't nearly vortic-al ; skin priekly CcruliiiKr

a. Two ceplnilir sjjinos, no dorsal spine, no lariimles; vomerine teeth Dicki!.\tias

h. One eeidialic and one dor.sal spine, with lateral earuucles; no vomerine teeth Cekatia.s

c. Oue cephalic si)ino, no dorsal spini'; caruncles present.

i. Caruncles remote from soft dorsal Manga lias

ii. Caruucles close to soft dorsal Ckvptopsaras
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•2. Mmith-.loftiu-i.rlyl.<.riz(,iital;skinsmootli; mi,.- ..plialic, and ono i)osteei)liaIic spine. .O.neirodks
3. Mdnth-.-lcftoliliiiiio; twii cephalic, anil no |.Msl,oe.])lialic. spines PAltON-KiuoDKs

B. Hraneirue in i 2 i pairs; body with sca,tl.-,n-d tiilierenlar s<iitill;e ; n» sec-end deisal spine,

IliDKinlvlophintv
1. Hedy and head eonii>ressed, moil til with eleltoldi.ine; iiia.iidil.nhii ai-tieMlation under or hell ind eyes

a. Eyes riidinipiilary.

i. Body oblong-oval; dorsal rays about 11, pectoral alioiit 11! Hi.ma.n inr.upins
ii. Body short-oval; dorsal liii with I rays, and iiectoial with about 17. .CoKVNoi.oi-iirs.

J. liodyand head depressed, month with cleft vertical or inclined I'orwanl ; mandibular articulation
under or in advance of snout.

a. Eyes small ,y,j ].•||^^I,|| iny^
II. Month immense.

A. Month Avith cleft siibverlical. I'ectoral small, premcilian, in advance of dorsal and id' gill opcniii"-.

No second dors.ilspine developed.

1. Brauchia- in 2i pairs )/W«h»c,«««'
0. Gular tentacle not developed.

i. Vomerine teeth jiresent Mi;lanocktu.s
ii. Vomerine teeth absent Liocktl's

h. Gular tentacle present.

i. A single vomerine tooth l.iNiii'iiitvxK

H. Mouth with cleft nearly horizontal. Pectorals broad, postmediaii, under donsiil, and behind gill

opening. Brauchia- in A 2 i i)airs ( tniluplirnniiiii-

1. Dorsal and anal greatly produced.

a. Skin naked; numerous luminous Ii laments on head and body Caulophkyxe

CERATIAS, K coyer.

Ceralian, Kr«>yeii, Naturhist. 'ridsskritft., i, 1X14, ti:fl) [type, t'. HotbiiUi].—(iii.i., I'roc. U. S. Nat. Miis., >,

1878, 217 (limited).

Ceratiids with head and hody inufh coiiiiJit'Siscd ;iud clcviitcd, oI)!(Hig, with ]iiickly skiu

Mouth moderate, witli its (deft nearly vertical; teetli in Jaws ot moderate size, eoiiieal, mov-

able; no teeth ou vomer or paUitines. Hraneliia' 2.i pairs; iirelics unarmed. Siiiiioiis dorsal

I'ediieed to two si)ines, the eephttlie one clonjiate, with simjile capitate extremity, tiie (h)rsiii

one with its basal element e.\serted ; soft dorsal tiiid anal short
;
pectorals \ ery siiorl, broad,

miiltiradiate (with about 20 rays). Pyloric co'ca 2, small. Skeleton soft, Ubrons.

CEKATIAS HOLlHU.l.l, Kncivi:K. ( Figure H!W.)

CiriiHii^ HMliiiUi. KmiYKK, hi<\ cil.—(Iai.makh, Voy. SKaiid., I'oissons, PI. i.\.

This grotestpie and reiimrktibie flsli is only known throuuli thiee si>ecimens. iVom IS t<.

28 inches loug, takeu ort' tlreenland, and another offiSTova Seotia.

Giinther, in the Study of Fishes (p. 472), erroneously stated that it had been found at

the depth of 2,4110 fitthoms in mid-Atlaniic, tmd corrected iiis identitications in the Vital-

leiiiicf Rei)ort (xx.ll, p. "(3); the form to which he referred was Ccrtitids or Miiiicalids iiruiios-

co2)i(ii. The brief diagnosis in dordan's Synojisis is incorrect, ;ind since the original Latin

de.scription of Kriiyer is not etisily accessible, we (piote it in full below, ('erulins HoUioUi

m:iy eontidently be expected to be founil in the abyssal wiiters south of Greenland, aud

probably occurs in the (ricat Athmtic IMiitetiii.'

KUCiYEK's llESI'UirTION OF criliATIAS J l( iriliil.l.I.

Totus ater. Altitudo piscis (|nartam longitndinis jjaitem ferme a'tpians. Caput altius

tinani longuui, I
lotigitudinis pisiis a'(|iniiis. Ocnli minimi, vice.simam longitndinis capitis

partem non snperantes. Kadiiis caititis liber longitudine piscis ad basin pinna- caudalis

'The form described by (Tiiuther under the uame Cmdius lii.iphni-tK.'i. from off liauda Islanils, in the

Molucca Archipelago, at a depth of 3ti() fathoms, resembles in general M<l<iuucelin .l„lni«onii. though slnie-

turally closer to C. Holbiillii. It is mucb shorter ami chunkier, and h.as two dorsal s|pines, the ).osteri(u- of

which is rudimentary, (iiiuther has used in connection with it (in his key to thespeciesi the term Hivcnuios.

no dmibt more with the purpose of preventing others from making his species the basis of a new gcui..- or

subgenus than of himself advocating so limited a generic group, ((iiiuther, Chullaujrr Kcpovt, xxil, 53,

PI. XI, Fig. B.)
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]):iullo Tiuxlo biiivior. Lonyitutlo pinna' caiiil;! lis hi iirc(il;ir:i' dim iilia tdtius piscislong^ltudine

liariini hicvior; lonyitudo ])iniia' pcctoialis viccsiinani t'eiine a'(|naiis l()n<iitn<linis totiiis

)(iscis ])ait('in. Mcnibrana cnnjunjiiMis pinna' dorsalis iiostcrioj'is piinnripK' analis ad liasin

pinna' caudal is ieie extcnsa. Nnnn^iiis lad. pin. dors. 1 + 1 + 1 ; pcct. Ifl; anal. 4; canil. S.

MANCALIAS, Gill.

il<ini<ilUix. (iTi,I., Proc. I'. S. Nat.. Mils., i, 1.S7S, 221 [t,ypi% Ceratiiix iirfinosropiis, Mfl!U.\Yj.—.loIiDAN .'iiid (iii.-

RKi: T, Bull. XVI, U. S. Nat. Muh.. 848.—(ii'.N'mKR, ('hallcngcr Kep., .\.\ii, r>2.

Tnjihliipsaron. Git.l,, Fore.'^t and SI ream. 1883, 284 (Nov. 8).—.Iokdan, Cat. Fi.sh. Norlli AiiiPvira. 188."i, 1.S8.

('cratiids witli (ioiii^att'd iruidv and icctiliuear baclc : niontli moderate; cephalic spine

witli hasal element ex.scrtcd and contiiinons witli tlie distal; i).vl()Tic c(era develojied (2);

mouth witii ('left snhvertical; first dorsal with few rays; liranchia' in 2.^ pairs; branchial

arches unarmed; skin with scattered spiiiigerous scutelLe ; no .second dor.sal spine devel-

ojK'd (as in Ccratias), but with two fleshy claviforni tubercles existing, as in Ceratias;

pectorals with about lO-lo slender rays instead of nearly 20, a« in Cera tins. ((rill.)

M.VNCALIAS ITKANO.SCOPlTm, (Mhukay), (iii.i..

Crrnlias iirnno.impit!:, McRitAV. in Tli<>mson'.s Voyagi" of the Challeuijer, 1878, ii. ()7. Figure 20.

—

(Ji;nther,

Chalinnjier Report, xxii, 04, i)l. XI, Fig. c.

Mancnlian tiyaiioscopiis, (iii.i.. h>c. lil.—Coodk, Proc. U. S. Nat. Mus., iii, 188(1, tHO.

Ccrntias Bolhollii Guntiiki; in i'.rady.s K'eport in ( ^li.illcnger ('o]iepo(la. iss:!, l:>7.

!\F(nicfilins was first taken by H. M. S. (liiillrn<i<r, at a dciith of 2,400 fathoms, in the

Middle Atlantic, between the Canary and Cape Verde Islands. The specimen. .">| inches

long, and indifferently preserved, is in the Mritisb Museum.

The specimen is 00 millimeters in length from the snout to the end of the tail, com-

pressed laterally, and of a uniform black color. The anterior spine of th(^ first dorsal tin is

])roduced into a long filament, ending in a pear-shaped bulb, terminating in a veiy distinct,

semitransparent, whitish sjtot. This spine has its origin on the po.sterior portion of the

head, and when laid back it reaches nearly to the tip of the tail. The second part of the

first dorsal is placed far back on the body, and consists of 2 short, He.shy tubercles, which

lie in a dei)r(^ssion in front of the second dorsal fin. The second dorsal has 3 rays; the anal

is op])osite the second dorsal and has 4 rays; the caudal has 8 rays, the 4 central rays being

much larger than the others, and bifid. The jjectorals are small and luvve 10 very deti(;ate

rays. The gill oiiening is a .slit situated below the pectoral flu. The upper jaw is formed

by the intermaxillaries, and is armed, together with the lowi^r .jaw, with a series of teeth of

moderate size, which can be depressed inward as in LophiuH. The skin is thickly covered

with minute, embedded, conical s]iines. The eyes are very small and are placed liigh u]) on

the middh; of the head.

The i>resenee of a fish of this grouj) at so great a depth is of special interest. From
its structure, and from the analogy of its nearest allies, there seems to be no reasonable

doubt that it lives on th<^ bottom. It is the habit of many of the family to lie hidden in the

mud, with the long dor.sal filament anil its terminal soft expansion exposed. It has been

imagined that the expansion is used as a bait to allure its prey, but it seems more likely

that it is a sense organ, intended to give notice of their approach.

MANCAMAS SHITFELDTII, Gill. (Figure 401.)

Typhlopmras Sliiifcldti, Gill, Forest and Stream, New York, Nov. 8, 1883, 281.—.Iduhax. Cat. Fish. North

America, 188."i, 138.

Ceratias Shufehlli, GCntuku, Ch.illi^ngcr Kejiort, \xii, .".4.

The s])(^<'imens of Maiicrihns obtained in the Westein .Vtlaiitic are two in number.

A single specimen, No. 20150, 8,5 miliimeters long, was taken October 2, ISSO, at sta-

tion No. 80.3, at a dei)tli of 372 fathoms. (Coode, I'roc. V. S. Nat. Mus., ill, 410.)

The tyjw of Tjiphinpsaras ShtifchHii (No. 3.3.552, U. S. Nat. Mus.), has the maxilla one-

third the length from the gill opening to the caudal base: the intermaxilla is contained .3^
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times ill this lengtb. Tiiis Ibriu is iiiaro, slender than that fi},'urcd hy CiinfliiT, and has fivo

rays in the dorsal, and ai)parciitly fifteen in fh(> ijpcforal.

There are no vumerines. Tlie interniaxi Mary and iiiandihlti are ariiied with a narrow
hand of depressible teeth of various leni;ths. Tiie skin li:is a tine granular ai)itcaraiice

and is everywhere e.overcd with minnte i>iie,kles. Tlic median (h>nn;il (i^^lncI(^ referreil to

in the description of this species has been torn ofT. The <!aruncles are only L' in number
and situated as in Mfniridias iiranoacnpiin. as lignred in tjie ('halleiiii-er Fishes. TIk^ length

of the dorsal spine, without tiie joint bearing tiie pear-shaped appendage, equals tlie dis-

tance from the gill oi)ening to the root of the tail; the joint be:iring the appendage is

two-lifths of this distance. T'he length of th{>. specimen at prc^sent is about 2;,; inch(>s. In

M((})ci(liiifi iirrnKisropns (L'(>1.">!)) tln^ lirst dors;il, witliont the juint beniing the appendage,

contains the distance from tlie gill (ipening to f lie root of the tail 1 \ times. The joint con-

taining the a]tpendage is one-half as long as fh(( distance fioin the, gill opening to the root

of the tail. The dermal iMrinn-les ai-e distant IVoni the dorsal a spaeee(|ual to one-sixth of

thedistance from the gill opening to the root ol' the, tail. In Ti/jilihiiisdi-ns SInifeliJtii t])e

caruncles are placed at a, distance from the (hn-sal a space contained U times in (he dis-

tance from the gill opening to the loot of the tail.

In the specimens described by Goode and Beau as MoHcnUuH uranoseopus (No. 2r>l.")9),

the hMigtli 3| inches, the length of the maxilla is one-third the hmgth from the gill opening

to the root of the tail, and tln^ intcrniaxilla 3i times in the sanu^ distance. The teeth in the

iaws are depressible, in narrow bands, and of unecjual size. The vomer is toothless.

There are two small carnnch^s not far from th(^ front of the dorsal fin, and instead of

being placed opi)osite each other, according to the usual arrangement, one is placed

behind the other. The skin is covered with minute grannies or impilhe, each one sur-

mounted by a slender prickle, as in Tt/iihlopstiras.

The pectoral of this individual contains 15 rays. The pectorals of T. Shiifrhltii are

imjierfect.

In the note published by Dr. (ioodc in Troeeediiigs n. S. Nat. i\Iiis., vol. in. 1881,

469, the length of this specimen is stated to be 185 millimeters, which is a misi)iint for 85

millimeters.

CRYPTOPSARAS, Gill.

CniptnpsarnK, OiLL, Forest and Stream, Nov. S, 1,S.S.3, 284.

Ceratiines with shortened trunk, longitudinally convex bat-k, small but consi)icuous

eyes, concealed basal joint of the anterior spine and elongated terminal joint, a large inter-

mediate globular, and a. pair of snbpednnculated hiteial dorsal ai)pcndages near (he front

of the dorsal fin, and well developeil pectorals of about 15 rays, {(lill.)

Giinther's Crrntmfi (wnnculatus vi:\^ obtained by the VhaUoxjir frojii a depth of ."US

fathoms, at station i;.;2, south of Yeddo, in Japan, the single si.eciin<-ii being 1.^ inches

long.

CKYPTOPSAWA.S CDIJKSII, Cii.i.. (Fii;. 4(1L>.)

Cruplopmra^ Cowrsii, Gll.l., Forest, a n.l Strei.in, Nov. S, 1S8H, L'S4.-.Ioki.an, ^::.t. Fish. N. A. lS,sr,, 139.-

[(iCiNTHEii, Cliallenscr Report, xxil, .">.]

Cirntim caruuciihituii, GiiNTirEr:, op. cH., ."w, pi. XI, lif;. 1).

The basal joint of the rndlike spine is almost entirely conc.-aled and procumbent, and

tiie distal joint alone free, reaching ba.'kward to (be dorsal tubercle; the bulb is ).yrifonii,

and surmounted by a long whitish (ilament: the d.nsal and anal have each 4 spines, the

caudal S (the 4 middle dichotomous), and the pectorals each about 15 r.ays. The species

w:is named after the eminent ornithologist Dr. Hlliott Cones, {(hll.)

A specimen of Cryptop.aras (('a(. Xo. 3;;55S. U.S. Nat. Mas.) was obtained, by the

AlhatroHS, from station 2101, in 38° 18' 30" N. lat., (i8o 21' W. Ion., at a depth ol 1080

fathoms.
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NOTES ON THE TYPE SPECIMEN.

Tlie typo of Cryjilopsaras CoKesii, at present is only '>^> millimeters long, the candal being

imperfect. The length without caudal is 30 millimeters and contains the greatest height

2J times. The bulb ou the dorsal spine when laid backward can be made to reach the

dermal caruncles ou the bat^k. The length of the n]i]ier jaw is about one-fourth of the

leugth without caudal. The gill oi)eniug is nearly midway between the front of the head

and the root of the tail. The mouth is placed vertically. The intermaxillaiy teeth occupy

about the entire length of the bone. The mandibulary teeth are very unequal in size. At
the symphysis of the mandible there is a pair of minute spines closely connected at the

base and slightly separated at the extremity.

Specimen No. 394S."} is 58 millimeters long; 47 ndllimeters to base of caudal. The
greatest height is contained in the length without caudal 2% times. The gill opening is a

little nearer to the end of the caudal than to the front of the head. The distal portion of

the dorsal spine is about one-half the length without caudal. The median dei'mal caruncle

is very nuich larger than the two lateral ones.

The skin is covered with minute granides of uniform size. The pectoral contains 16

rays; its length is about one-flftli the leugth of the head. The length of the upper jaw is

about one-lifth of the total without caudal. The i)air of sijines at the symphysis of the

mandible is replaced by a very small knob. The teeth in the intermaxillary are all very

small, diminishing in nttmber toM'ards the symphysis; they are apparently uniserial.

On each side of the head of the vomer there are two or three depressible teeth; the

palatines seem to be wanting.

We have seen something like traces of similar teeth ou the vomer of Maiicalias Shnfeldtii,

but owing to the condition of the specimen can not be certain about this character.

ONEIRODES, Lutken.

Oneirodes, LtlTKEN, Overs, over d. K. Dauske Vld. Selsk. Forhaudl, 1871, 56-74 (type, O. Eschrichtii,

Liitkeu).

—

Gill, Proc. II. S. N. M., i, 228.

—

Gunther, Challenger Report, xxii, p. 55.

Onirodes, Jordan and Gii.bkut, Bull, xvi, IT. S. N. M., p. 848.

Ceratiids with very large head and body, comi)ressed, oval, short, and naked: mouth
moderate, with cleft nearly horizontal and mandibular articulation behind eyes; teeth

depressible, unequal in size in the jaws, vomer dentigenous, branchial arches unarmed;
branchi* in 2^ pairs; jtyloric ca-ca none; first dorsal spine cephalic, with a iJiocumbent,

subcutaneous basal element and a bulbous termiuatiou, siumonnted by slender tilainents

in several transverse rows; second about midway from rostral spine to the soft dorsal fin;

soft dorsal and anal fins short; ventrals none.

ONEIRODES ESCHRICHTII, Lutken.

Oneirodes Esckriihtii, LiJTKEN, Overs, over d. K. Dauske, Vid. Selsk. Forhaudl., 1871, ^ip. 56-74, ves. fr. 9-18,

pi. II.—GtJNTHER, Challenger Report, xxii. 56.

—

Gill, loc. eit.

Onirodes Jiaehric.hti, Jordan, loc. cit.

The only representative of this species is a specimen 8 inches long, taken off

Greenland before 1871.

The original descri])tion by Liitkeu is appended:
Oneirodcx tJfichrichtii.—Genus et species nova e familia Loplilo'iileorum {Ilidihdfrachoruni);

uec non e tribu Lophioideorum apodum nudorum corjnis breve, crassum, mediocriter com-

pressum. t'aput maximum, tetragonum, froute declivi, profuude excavato; rictus oris

mediocris, horizontalis; oculi miuuti, absconditi; dentes mediocres, graciles, elongati,

conici, subincurvi, mobilis in maxillis, in vomere et in pharynge supra; in pallato luilli.

Apertura braiu-hialis sat magna, infra insertionom i)innarum ]iectoralium; jiseuditbranchije

operculares ludhe; arcus bianchialis primus branchiis destitutus; branchiorum paria 2i,

cute arcum brauchiale quarttim cum osse hyiiopharyngeali conjugente; radii brauchiostigi

utrinque sex. Pinnaj ventrales nulhu (pectorales iguotie). Radius frontalis cum osse
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inteispinali horizoiitali subeiitaneo articulafns, hand inoiiil ah apit-e rostri insertiis, siimin
frontaleiii loiisitiuliiie liaiul .siiperaiis, clava-lbiinis; caput clava- coiuprcssuni, tentacula
plum niiuuta gcreus; radius dorsalis (secuudus) .sumiiio dorso iniposiUis, conicus, dcpressus,
flaccidus, frontalem lonsitudiue superat. Pinna dorsalis vera et analis l.revcs, caudali
apitroximata', scd distiiicta-; caudalis iiie(li<Hiis, liaud cloiigata. Pinnaruiu funiuila ladio-
ruiu: ]). 1 + 1 + 0, P. \^ o, A. 4, C. 8; ladii luolles, cartila.iiiiici, hand articulati, cauchilcs
mediauaj rpiatuor soli fissi. Scpiama- iiulhf ; cutis niulis, mollis, iii<;ei- tottiiu corpus oblcgit.
Vesica uotatoria ct ajipeudicis p.vlorica' nulla-; ossa scclite .nollia, scmisponj-iosa ut iu
piscibus attiiiibus, spiuis biuis frontalibus ft luandibularibus exccptis nidlibi in tubercula
vel spiuas prodeuutia.

DIMKNSloXES SPF.CIMIXIS HKSCKir I 1.

Mm.
LoDgitudo corporis totiiis ab apioe rostri usque ad pstremitatcm iiiniiir <'!iudalis 205
Lougitudo corporis totius ah apice rostri usque ad orisiucm pinnai caudalis 160
Altitude maxima jOg
Lougitudo capitis iuter spiuas froutales 45

si mis (uis gj
Lougitudo maxillaiuui 54
SpiniB frontales ab apice rostri distant 55

a sinubus oris 52
Apertunr liranchialis altitude 30
Radii froutalis lougitudo 3g

dorsalis 50

Pinua? caudalis 45

PARONEIRODES, AleOck. (Figure 401.)

Parnneirodes, Alcock, Aun. aud Mag. Nat. Mist., l.S'JO, 11, 20(;.

Ceratiid.s closely allied to Oncirodes, with ovoid, flaccid body. Mouth moderately

large, with cleft obliquely ascending. A narrow band (?) of .small teeth in eacli Jaw and

on vomer. Branchia- in 2i pairs. Eye rudimentary, buried deeply lieneath a patch of

transparent skin. Dorsal s|)ines 2, chivate, close together, and near interorbital area.

No postcephalic dorsal spine. Soft dorsal and anal short and very far back, almost conliuent

with caudal. Peduncles short and pointed. Ventrals none.

A single .specimen, Paroiicinxloi glomcro.sns, Alcock {lor. cit.. i»l. IX, fig. (i), represented

by a specimen 1^^ inches long taken by the Investigator in the Bay of Bengal, station 103,

1,200 fathoms, on a .soft bottom ol'blue nnnl.

HIMANTOLOPHUS, Reiuhardl.

Himantolophus, REiNn,\RDT, K. Danske Vidensk. Selsk., Nat. og Math. Ath., I, nikkc, v, vii, 1837, 74.—

LiJTKEN, K. Dausko Videusk, Selsk. Skrift., ISSO, 8J0,—Gill, Troc U. S. N. M., i, 1878, 2l'7, L'28.—

Jordan- and Gilbi-rt, Bull, xvi, U. S. Nat. Mus., 8411.

Ceratiids with oblong-oval body, somewhat compressed, and large head, likewise com-

pressed; mouth moderate, with oblicpui cleft and projecting mandible; mandibular artic-

ulation under or behind eye; teeth in several series in the.jaws, unequal, rasp-like, depressi-

ble; pahite toothless; branchial arches with dentigerons tubercles; gills in f-2A pairs;

spinous dorsal a single tentacle, with numerous long lilainents at its extremity, and with a

procumbent, subcutaneous basal element; soft d(n-sal moderately short (with about 9

rays); anal short. Ventrals none. Pectoral moderately broad (with about 12 rays). Skin

thick with round prickly scutes, sparsely distributed.

HIMANTOLOPHUS GRCENLANDICIIS, Rkixii.vri.t. (Fig. 405.)

Himantolophus firmiUndicm, Reinhardt, K. Dausko rid. Sclsk. Nat. og. Math. Ath. I, ra'kke v, 7. 74,

1837.—LfiTKEN, Inr. cit., 1880, 320, jil. 11, fig. .-).—Gill, lor. nil., ,Iori>ax, loc. cil.

The body is oblong oval; its height about two fifths of its total length. The dor.-^al

flu has about 9 rays aud the pectoral about 12. The single cephalic ray representing tlie

first dorsal fin is provided with about eleven tentacles.
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This sijecies has never been Cully described, the only existing example being an imper-

fect tine, 23 inches long, obtained ott' the coast of Greenland about 1837.

CORYNOLOPHUS, Gill.

CoryiiolophuK, Gll.i., Vioc. II. S. Nat Mus., i, 1878, 1'l'T; v, 1889, Ojl.—(Li-lKEN, Vi<li;iisk. Medd I'ra ik'ii Natur-

hist. Formi., t'oiuiiliageu, 1879-'80, (J7, 68.)

Ceratiids resembling Himanfolophits but having the body short-oval; dorsal with .j rays;

pectoral with about 7.

Dr. Gill, replying to certain strictures as to the validity of this genns, made by Liitken,

states that the distinction alleged to exist between Himantolophus and (Joiynolophii.s are

very marked, and ([uite sullicient to justify two genera. He forcibly remarks that there is

no reason except the nuKjularity and (jrcatiws.s, of the (liXJ'ennmti spcvijivd, for doubting the

correctness of Iteinliardt's observations.

COKYNOLOPIIUS KEINIIAKH'ITI, (Lutken), (Jill.

IliMantolophna Ri'mhardiu, LuTKEN, K. Dausk. Vicluiisk. Selsk., 1880, 809, pis. i, ii, li^s- 1-4.—Gi'NTUEU,

JoitUAN, loc. cit.

('orijuolophiis RciiihaiiHii, Gill, i'roc. V. S. Nat. Jliis., i, 1878. 227; v, 1883, ri.">l.

The body is short oval, its height three-fourths its length. The dorsal lin lias .Trays,

the pectoral 17. The cephalic ray is provided with about 8 tentacles. The body armed

with prickly scales, sparingly distributed.

A single specimen, 14 inches long, is known from the coast of Greenland.

.^GEONICHTHYS, Clarke.

JEtjcoHichthijs, t^LAUKE, Trans. New Zcalaiul Institute, x, 1878, 245.—Gill, Proc. U. S. Nat. Mus., i, 1878, 227.

Ceratiids with body and head depressed, month with the cleft vertical, or inclined for-

ward, and mandibular articulation under, or in advance of snout. {GUI.)

This is a foiin closely allied to Himnutolophus, aiul excelling it in grotesqueness. It

is represented by a single species, A. Appelii,<JVMke {h>c. cit., p. 245, pi. vi), obtaineil in

the deep sea off New Zealand. Giinther gives interesting details about the head of the

cephalic spine, whicli is phosphorescent and a. lure for other abyssal animals. (See Chal-

lenger lleport, xxii, PI). 51, 52.)

MELANOCETUS, Gunther.

Melanocctm, GrNTliEU, Pror, Zoiil. Soc. Jjotidcm lsi)4,:i01 (type, .1/. Jolinsouii, GCntiiei!) GhalU-nscr Iv'i'port,

XXII, 5(5.—Gill, loc. cil.

('eratiids with naked skin; with very large mouth, having a. snbvertical cleft; witii no

second dorsal sjiine; with branchial arches unarmed and bianchial in 2A pairs.

MELANOCETUS JOHNSONlI, GrNTiiKi;. ( Fi-uic 10(i.

)

Mclunoci-lu» Jolinsouii, GuNTUEK, Pioc. Zoiil. Soc. London, 18t;i, :iOI, \<\. 25.—Study of Fishes, 1880, 473, tig.

211 ; Challenger Kejiort, xxii, 57.

—

Gill, loc. cit.

.\ single si>ecimen, 3.8 inches long, is known. It was obtained by Mr. .Tohnson at

IMadeira, and had, it is said, a iScopelim li inches long and 1 inch high, rolled up in a ball

in its stomach.

"This singular lish," says (iiintiier, "is distinguished by a greater disproportion of the

various iiarts of its body than is found in the other genera of the family to which itbehnigs.

Tiie head is of tetrahedral form and is the most extensive part of the whole animal. The

gape is enormous, and, although the lower jaw is vertical when the mouth is closed, it can

be moved downwards at more than a right angle. The lateral extensibility of the mcmth

is not less than the vertical, so that the prey which can be received within the cavity of

the mouth actually may exceed the size of the fish itself. This enormous head is followed

by a very small trunk and tail, tlio length of both being less than the depth of the head.

As the trunk would not offer suflicient room for an addomiual cavity corresponding in size
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to the piiT^wallownl, tliisciivily issiispciMlcd as ;i laif;(- sa.- Inmi (lie l.nviT i.arl. (.fdie
body, aud tluats in tlic water. The upper and lower jaws are armed witl. a series oft.'etli,
which are very uneciual in lenjitli, some being very Ion- .•tilers small, all an^ very slender]
aud eau be depressed lowaid (he inside, of the nionlh. Tliis peculiarity of (he teeth may
be observed in the io/'/""«, in the pikc^, and nnmerons other lapacionslisli with long slench-r
tei'th. The vomer is armed with a, transverse series of single (eeth, and extends at-rossthe
whole width of the roof of the mouth; tlie imlaiines and pterygoid teeth are situated at
some distance behind the vomer, and form two bundles irreguhir in form. The i)haiynx
aud .esophagus are, as might be expecte.l, very wide. Th.' .'ye is situated high up on the
side of the head; it is very small, covered by, l)ut apptiaring (lir.ingh, tiie siiin. There are
no nasal openings. The opennilar pieces are reduce.l (o styliform rudim.Mds; (here are 5
branchiostegals. Only the thre.' inner bran.'Iiial arches bear short branchial lamella;,

which are disjios.'.l in a (hnible series oti the two middle .)nes, and in a single one on the
inuermost arch. The gill opening itself is a slit .)f moderate, width, below and l)ehin.l the
pectoral fin. The upper surface of the head is cnu^ave, an. I ia tim middle .if its anterior
p.ntion tliere is situated the single filament lo which the anterior dorsal (in is reduced;
this tilament is more than half as high as the head, aud dilat.td into a small himella at its

extremity. The second dorsal tin occupies the back of the tail, and is c,omp.)sed of 14

sim])lerays, none of which are as high as the fm is h)ng. The caudal tin is .pnt.', free fr.)m

the dmsal and anal, and com])(ised .)f 8 very soft rays, which are, biOd at the end, and
form a couvex posterior margin. Anal tin very short, composed of 4 rays tndy, which are

opposed to the ])osterior .lorsal rays. The base of the pect.iral (in is tlesliy and enveloii.'d

in skin, as in other ]'c(Jici(h(ti. It is .'ompos.'.l of IS simph; an.l feebl.' I'ays. V^'niral ibis

noue. Vent situated imme.liately beliin.l (he ab.lominal sa.\ The whole lish, even the

inside .)f the mouth of the abdomiual sai- and .if (he stoma.'h, is of a, uniform l)la.k.

T.)tal leugth (mouth .closed), .i.S inches; length .if intermaxillary aud of mandible, 1.4

inches.'

LIOCETUS, Gunther.

iii(«:/«s [siibgf'iius], Gi'NTnici;, <'halli'ii,mT li'.'iiort, xxil, 1SS7, 57. ['l'.V]if, Mehdn/cclns Miintiyi, (iiinlljci-.]

The sul)genus X/oc'c^^.v of (iiinthei' differs from Mclanocchix .liielly in the absence of

vomerine teeth.

LIOCETUS MU(;1;AYI, c;. nthku. (Fignm 107.)

MehiiKicclKs hisphiosHi, OiiNinEK., Study of Fi.slies, ISSO, ,173. (Naiim only.)

Mdanvcetus {LiocHus) Aimrui/i, Oi'ntmkr Challenger Ifeporr, xxn, tSS7, i)I. xi, fig. a.

Extremely similar to Mcluiiocrtiia Johnmnii, but, singularly, there is n.) (race of vo-

meriue teeth, whilst there is no .listinctiou betwecm the two species as regards the den-

titi.)U of the jaws. The iiosterior angle of the man.lible projects m.ire an.l Ibiuis a

salient point. The luouth is comparatively less wide, aiul the maxillary considerably shorter,

being about tw.)-fiftlis of the total length, without caudal, whilst it is rather more thau one-

half iu the Madeiran species. Eye rudimentary. One cephalic spine, whi.h is shorter than

the maxillary. The last d.irsal ray is c.mnected i)y a short and delicaie mend)ran(( wi(h

the caudal fin; most of the caudal rays arc; bifid, the longest shorter than the maxillary,

Tectoral fin as nmch developed as in Mchtnix-ctas .loliiisonii.

Entirely black.
T.im:^.

Total kugtU "
Louutli of iiiaiidible ^*

Longtli of maxillary ''

Leugth of caudal fin l"^

Eadial formula: D. 1-13; A. 4; 0. 1); P. U.—Oiinthcr.

A young specimen, 44 lines iu length, was takeu by 11. M. 8. Chalkm/cr iu the mid-

' GCntukr, Proc. Zo.il. Soc, 18GL



496 DEEP-SEA FISHES OP THE ATLANTIC BASIN.

Atlantic, at tLe depth of 1,850 fatlionis (station lOtI); another ot 13 Hnes at the depth of

2,450 fathoms (station 348).

LINOPHRYNE, Collett.

Linophrijtie, Oot.i.ktt, I'roc. Zoill. S<ic. London, 1886, 138.

—

Gunther, Challenger Report, xxii, 57.

''LiiKijihrjinc,''' says Giiiither, •' differs from McJiinocctiis in ])ossessing a hinji' tentacle

at the throat." CoUett's original descrii)tion is as follo\ys:

Head enormous; the body slender, compressed, month oblique. Spinous dorsal

reduced to a single cephalic tentncle, the basal part of which is erect, not procumbent.
Teeth in the jaws on the vomer and the upper pharyngeals. Gill openings exceedingly
naiTOW, situated a little below the root of the pectoral. Sdft dorsal aiid anal very short;

ventrals none. Abdominal cavity forming a sac, susjiended from the trunk. Skiu smooth;
a long tentacle on the throat.

LINOPHEYNE LUCIFER, Collett. (Figure 408.)

Linophryne Itidfer, Collett, Proc. Zoiil. Soc. London, 1886, 138, jd. xv.

—

Gunther, Challenger Report

XXII, Tu.

A spinous projection above each orbit. Cejjhalic tentacle black, with a large ovato

bulb, the upper half of which is white; gular tentacle much larger, terminating in two

tongue-like appendages, which are furnished on the upper edge with a row of round, white

papillae.

Radial formula: D. 1/3; A. 2; C. 9; P. 14-15.

Collett tells the history of its capture as follows:

A single sjieciinen, with a total length of 4!) millimeters, was caught by Capt. P.

Andresen in May, 1877, floating in the sea (about 36° N. hit., 20° W. Ion.), 3 degrees north-

west of Madeira, and was iiresentcil to the museum of the Christiauia University. During
several years it remained unnoticed in the private house of the late director of the Christi-

auia museum, Prof. Esmark, but alter his death it was returned to the museum (December,

Mr. Andresen, who is now residing iu Christiauia, reports to me that on the day men-
tioned he was on a voyage 1o the West Indies. He was capturing turtle in his boat; there
was a heavy swell, but the water was smooth. After a time he caught sight of tliis little

black fish, which lay on the surface quite alive, but almost motionless, which was not sur-

prising when it was discovered that it had just swallowed a fish longei' than itself. It did

not lie on its side, but was apparently unable to swim away. By getting the bailer under
it he lifted it out with ease, and iu order to keep it fresh he gave up his search for turtle

and rowed to the ship, where it was placed in spirits for preservation.

CAULOPHRYNE, Goode and Bean, n. g.

Head large, compressed. ]\Iout,h with the cleft nearly horizontal. Body short, much
comi)ressed. Spintms dorsal reduced to a single cephalic tentacle, which is supported on a

short ])rocumbent base. Teeth of unequal size ia the intermaxillary and the mandible.

Vomer, palatines, and upper pharyngeals toothed. Gill openings narrow, horizontal slits

])laced below and iu front of the root of the pectorals. Branchiie iu ^-2-.J pairs. Branchial

arches armed with dentigerous tubercles. Skiu naked. Numerous luminous filaments on

head and body. Soft dorsal and anal many rayed; the rays greatly produced. Caudal

long, tapering. Ventrals none. Pectorals very broad, sessile, postmedian, under dorsal fin,

with numerous rays. Pyloric ai>pendages reduced to one small rudiment. Air bladder

absent,

CAULOPHRYNE JORDANI, Goope and Bean, n. s. (Figure 109.)

The height of the body is nearly one-half of the total length without caudal, the greatest

height occurring just behind the head. The cephalic ai^pendage has a pale tuft at its tip.

The length of the distal portion of the appendage equals one-third of the total length with-

out the caudal. The tuft is somewhat mutilated, but it shows no evidence of a laminated
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Structure. The basal portion of the cephalic, Mi)i)eu(lage is about twice as long as the very
small eye. The maxillary is a very slemhu', narrow bone, extending about as far backward
as the intennaxiUary. Tlie iutermaxilhiry is siigiitly protractile and lias about 10 teeth
on each side, several of which arc; nearly twice as large as the rest ; its lengtli is two-li(ths

of the total without caudal. The mandible is as loTig as the head without the snout; it has
S teeth <in each side, the anterior pair and several other ])airs along the shaft of tiie

boue being greatly enlarged. A (lair of enlarged teeth on tin; head of tin", vomer; several
similar teeth on the palatines. Iljiper i)haryngeals armed with several strong teetli. The
eye very small, inconspicuous; its distance from the tip of the snout ecpnils nearly one-third

its distance from the origin of the soft dorsal. Intestine sliortcr than length without caudal.

The soft dorsal has 10 rays, all of which, (\\;cept the last lour, are greatly produced;
the second, tliird, and fourtii rays, are the longest; tliey ar(! nearly twice as long as the
body. The anal consists of 14 rays, all of which, excei)t tlie last three, are mucli produced.
The tin is not quite perfect, yet its anterior rays are longer than the body. The caudal
contains S rays, of which the four inner ones are divided, while the rest are simple. The
niiddle rays are as long as tlie distance from the tip of the lower jaw to the base of the

pectoral. The pectoral is comparatively sliort and contains Hi simjjle articulated rays,

the longest of which is about one-half as long as the head.

About 9 luminous tilaments on <^ach sidcof the head, 7 more between the nape and
the dorsal, and about 12 on tlu', sides. The tilaments are nearly twice as long as the eye.

Head and liody black; caudal cephalic tuft, and most of the tin-rays pale.

The type of the species is number 3!l2Cr), taken by the steamer Albatross, JSepteinbcr

19, 1SS7, in N. lat. 39° 27', W. Ion. 71° 15', 1270 fathoms.

Family ONCHOCEPHALID^^.
MaltlKVoidci, Gill, Proc. Acad. Nat. Sil. I'bila., 1863,89 (diaguosis).

Mallhamdw, Gill, Arrangement Families of Fishes, 187L', 2 (No. 10); I'roc. U. S. N. M., i, 1878, 215-219 (diag-

nosis) p. 231 (key to subfamilies and genera); v, 1883, 555 (witli elalxirato synonymy).

Mallhidw, Jordan and Gilbekt, Bull. 16, U. S. Nat. Mus... 841) (diagnosis and key).

Onchocc]tli(tlid(V, GiLL, MS.

Pediculates with very broad and depressed Iicad, willi snout more or less elevated,

with trunk short and slender. Mouth not large, .subtermiual or inferior, tlie lower jaw

included; teeth villiform or cardiforni. Gill openings very small above and behind the

axils of the pectoral tins. Body and head covered with bony tubercles or spines. Spinous

dorsal reduced to a small rostral tentacle, which is retractile into a cavity under a pronu-

nent i)rocess on forehead; in one genus the rostral tentacle is obsolete; soft dorsal and anal

snuill and short; ventrals well develo])ed; pectoral well developed,its base strongly angled,

with long pseudobracliia and ;! actinosts. liranchiostegals .5; no i)seudobrancLiaj.

KEY TO rilE SUBFAMILIES AND GENEKA.

I. Body with disk cordiform and caudal iiortion stdiit.

A. Frontal regiou elevated, and snout more or h'ss produeed or iitti^nnated forwards OnchoccphaVniO!

1. Orhits lateral, teeth on vomer and jialatines.

a Gills 2A « OxciiocKi'ilAH'S

h Gills 2 MAl.Tiiorsis (See Appendix.)

II. Body with disk subeireular or expanded Ijaekwards ami .andal portion slender; frontal region depressed,

and snout rounded and olituse in front Ualieittwiiia-

A. Palate edentulous; rostral teutaele developed; carpus cxserted lioni common membrane.

1. Disk subeireular; gills 2J pairs.

a. Mouth eleft wide, subvertieal. Priekles strong Halikct.ea

6. Mouth small, terminal. Priekles feeble IIaukutki.LA

2. Disk subtriangular ; month small
;
gills 2 pairs DlBKA.vcill-S

B. P,alate deutigerons ; dorsal li u obscdeti^ ; rostral tentacle present Hai.iomktl's

C. Palate and vomer deutigerons ; dorsal present ; no rostral tentacle IlALiEfTlcuTUVS

198(J8—No. 2 32
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ONCHOCEPHALUS, (Fischer), Gill.

Ogcorei'hnhtK, FisciiEU, Zoojiimsiu, 1)^13, 78.

Onchoetpkulm, Gill, M.S.

Matthc, CuviEU, Kogne Animal, Ist eel., 1817, ii, 311.

—

Guntiier, Cat. Fish Brit. Mus., in, 200.

—

Jokd.\n and

Gilbert, Bull, xvi, U. S. N. M., 8.50.

Maltlieicls with head very large, much depressed, subtriaugnlar; cranial portions ele-

vated, with orbits lateral. Mouth protractile, siibrostral, horizontal; jaws convex; villiform

teeth on jaws, vomer, and palatines. Branchiae 2^, the anterior arch without lamelhe. Soft

dorsal fin very low. Pectorals large, placed horizontally. Ectoderm armed with osseous

tubercles. Air bladder and pyloric cieca wanting. Habitat: Western Atlantic from Brazil

to Cape Cod and eastward to IJermudas.

This genus includes two species; one, M. r<i<li<it(i, occuring in deep waters oft' the coast

of North America; the other, the polymorphic M. vespertilio, from Brazil to Cape Cod,

and perhaps still farther northward. It has been found at 95 fathoms.

ONCHOCEPHALUS RADIATUS,( Mitchill), Goode ami Be.\n.

Lophitis radiafns, Mitchill, Amor. Monthly Majjazinc, ii. 1818, 326. (Specimen from tlie Straits of Bahama)

Mcdthe radiala, .loKDAN, Prue. U. S. Nat. Mus., \-ii. 14-1. (Eel grass .about Key West).

Malthe cubifroiii, Richardson, Fauna Boreali-Amerieana, Fishes, 103, pi. 96.

—

Gunther, Cat. Fish. Brit.

Mus., Ill, 203.—GooDK, Proc. U. S. Nat. Mus., ii, 109 (St. Augustine?).

Malthea nastita, Auctokum.

This species, first described by Mitchill from the straits of Bahama, was also described

by Eichardson from a specimen presented to him by Audubon, jirofessedly from Labrador,

but more probably belonging to the South Carolina collection transmitted at the same time.

Eichardson's type, now in the British Museum, was carefully studied by Dr. Bean, whose

measurements are appended.

Jordan is of the opinion that this species is a form of M. vespertilio, a conclusion which

does not seem untenable when we consider the immense variation of individuals which has

forced even the conservative Giiuther to bring together as identical the forms described by

Ouvier and Valenciennes as Malthea longirostris, M. nasuta, M, notata, M. angusta, and 31.

truncata.

Giinther was doubtless influenced by the supposed difference of locality to leave M,

radiata in a separate species.

Appended are measurements of the typical example and of an individual of nearly

equal size from Pensacola, Florida. The species is not uncommon on the east coast of Flor-

ida, but has only once been recorded from Labrador. The type wa.s presented to Sir John

Eichard son by Audubon, who may have been misinformed as to its origin.

In the Pensacola example, No. 31908, the dorsal surface of the body is dark gray, with

numerous small, roundish black spots having a whitish origin. The under surface is light

gray. The largest body .spots are one-fourth as long as the eye. The upijer side of the

pectorals have spots similar to those of the body, but more elongate and irregular. The
cheeks are spotted like the sides of the body. The tubercles are largest and most numerous

along the dorsal surface of the body. The caudal peduncle is thick and heavy. The nasal

tentacle is trilobate at the tip. The posterior nostril is more than twice as large as the

anterior, which has a rudimentary tube. The teeth are in villiform bands on the vomer,

palatines, and in the jaws. The vent is behind the middle of tlie length to caudal base.

Upon examination of the measurement table it will be apparent that the actual ditter-

enccs between the two examples are so slight as to remove all doubt concerning their

specific identity.
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MEA.SI'KEMENTS.

4'J9

Current number of spi

Locality Labrador.

Lenfftb to origin of middle rau-
dal rays

Body:
Height at ventrals
Least height of tail

Length ot caudal peduncle.
Head:

Greatest length
Height of rostral groove. . .

.

Width of ro.^tral groove. ...

Greatest width
Wi<Ub of interorbital area .

Length of snout, including
tubercle

Lengtli of nasal tubercle...
AVidth of nasal tubercle
Length ot nia-viliary

Lengt h of mandible
Distance between anterior

orbital angles
Diameter of eye

Dorsal

:

Distance from snout

Milli-
meters.

40
1.")

55

76
f.

»i
9b
IS

5

15"

13

n-
14

lOUtlis

cd'

length.

31908.
Pensacola, Yin

Milli-

meters.

lOOths
of

length.

9
34

47
3.7
5

G(l

8

3

2.8
2.8
9
8

10.5
8.7

35
15

5fi

80

7

7

94

12

G

U
4j
14'

15

tl6

13

20. 5

8.8
32

40.8
4

4

3.5
2.5

9.3
7.3

t'urrent number cd" specimen .

Locality Lab

Mini-
meters.

1.
I

31908.
•adur.

j
Pensacida, Fl:i.

lOOths
Id'

length.

Dors.al— Continueil.
Length of base ! 7

Height at second r;iy 10 ( ?)

Anal

:

Distance from sniiut
Leiigtli of base
Long(!st ray

Caudal

:

Length of middle rays . ..

Lengt 1 1 of external rays .

.

Pectoral

;

Distance from snout
Length

Ventral

:

Distance from snout
Length |ca. 30
Distance of veni froiusiiou

Dorsal
Anal
Pectoral
Ventral

133

20

39
32

94

32

56

.82. n
4.3

[2. 5

24

20

58

20

:m.k
18. (i

Milli.

meters.
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HALIEUTELLA, Goode and Bean.

llaUeuleUa, CJoonn and Bean, Proc. Biol. Soc. Washington, ii, 1882, 88.

Body maltheit'orm, subcirciilar, depressed, its width equal to its lougtli; covered with

flaccid, inflatable .skiu. Spines feeble and less numerous than in HalieuUea. Head merged
in body; toreliead witli a transverse bony ridge; no perceptible supraoral cavity; no ten-

tacle. Mouth small, terminal; lower Jaw slightly curved forward. Teeth in the jaws
minute, cardiform; not discernible on palate, though possibly present. Carpus broad,

slightly exserted. Pectoral fins remote from tail, obli(|ue]y placed, with membranes sub-

vertical. Branchial aperture posterior to carjius, upon the disk, and not remote from its

margin. Gills 2 J. Teeth on palate. Dorsal flu 5-rayed, inserted at junction of disk with

caudal peduncle. Anal flu 1-rayed, originating at root of caudal i)eduncle.

IIALIEUTELLA LAPPA, Go<)I>k and Bean. (Figures 412, A, B.)

Ifalioitella lappa, Goode and Bean, loc. cit.

Disk subcircular, more than two-thirds as long as the body. Body covered Avith a

loose, flaccid, inflatable skin, which so obscures its proportions that it is impossible to de-

termine its exact height, but it is not nearly so much depressed as in the related genera.

When the body is inflated the lieight and length of the disk ai'e nearly equal.

Spines rather feeble ; about 10 between snout and dorsal fin. About G strong spines, with

conical bases and stellular tips on the outer margin of the disk on each side, the anterior

of them being opposite tlie eye. In front of these spines on the discal margin, and between

them and the snout, are several small, simple spines, pointing backward. Belly armed

with spines similar to those on the back, but weaker. A stellate spine upon the tip of the

snout, with two weaker, simple spines on each side. Nasal openings nudway between eye

and tip of snout. Mouth small, upon the margin of the disk. The upper jaw is shorter than

the diameter of the eye. Teeth as described in the generic diagnosis. Dorsal flu inserted

at posterior limit of disk, with flve simple, articulated rays, its longest ray one-ttfth as long-

as the disk. Anal flu with four simple, articulated rays, inserted directly beneath the

fourth ray of the dorsal ; its second, and longest, ray one-fourth as long as the disk. Caudal

twice as long as anal, and slightly longer than caudal peduncle, with nine simple, articu-

lated rays. Carpus inserted at ai distance from the snout equal to twice the length of the

longest pectoral ray, which is slightly greater than the distance of jiosterior margin of

carpus, at its junction with disk, from vent. Number of pectoral rays, 15. Ventral in-

serted at a point equidistant from the snout and the origin of the anal; length of its longest

ray (the fourth) equal to one-half the distance of tlie anal flu from the snout.

Itadial formuhi: D. 5; A. 4; C. 9; P. 15; V. .5.

Color, yellowish white.

A single specimen, 1^ inches long, was dredged by the U. S. Fish Commission steamer

Fish Hawlc at station 1151, N. lat. 39° 58' 30", W. Ion. 70° 37', in a depth of 125 fathoms,

DIBRANCHUS, Peters.

Dibrniichus, Peteus, Mouatsberiolite, Kiinig. Akad. Wiss., Berlin, 1875-'76, 736, (type, 7). «(/«H/i(Hs, Peters).

—

Gill. Prop. IJ. S. Nat. Mus., i, 231.

Halkuttva, (part) Goode, Proc. U. S. Nat. Mus., in, 467.^JoiiDAN andGiLnuRT, Hnll. xvi,ll. S. Nat. Mus., 851.

Maltheids with head merged in body, very large, much depressed, forming a broadly

ovate disk, with nuirgiu prolonged laterally to a greater extent than in the allied genera.

Cranial portion of disk not elevated. Interorbital area low, narrow, with orbits partly

superior. Supra-oral cavity large, protected above by transverse bony ridge.

Mouth terminal, horizontal, wide; lower jaw convex, teeth in cardiform bands upon
jaws; vomer and palatines edentulous.

BrauchiiB 2, the first and fourth arches without lamellne, the fourth arch inconspicu-

ous. Branchial apertures small, anterior to pectoral and ui)on disk.
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Teufcicle represeiititis first .lorsal liii retractile, with dilated trilobate tip. Soft dorsal
liii seven-rayed, inserted posterior to discal inargin.

Anal fin behind dr>rsal. Pectorals median, carpus narrow, sli-htly exserted, horiy.on-
tally placed.

Bctodenn covered with numerous and strong stellular spines, above and below; the
spines being partiimhirly strong and three-pointed at the margins of the disk. Tongue, air
bladder, and pyloric apixMulages wanting.

DIBRANCHUS ATLANTICUS, I'etehs. (Figure 113.)

]r,hn(nchi(x (itlaiilicii^, Peters, Mon.atsburi.-htc, Krmiglich ProMssiscUeu Akadciiiii', Wissenscliaften, Horlin,
1875 (7(j) 73G), Coll. of H. M. 8. (fa:cllc, coast of W. Al'iica, lat. 1(P 12' !)" N; lou. 17^ 25' 'y' W; d.^i.tli,

360 fills.); jilato with 5 figs.—GilN'THRit, Cliallcug«r R.'p., .xxii, 59.—V.ui,i,axt, Travailleur, 1888, 313.
ffnlieiita'tt seiitirosa, GoODK, Proco.'ilings U. 8. Nat. Mus., iii (sig. 2iJ, Jan. 31, 1881), 67. (Coll. of U. .S. F.

C, 1880, off Newport, K. I., ileptlis 225 ami 238 fms.),—Jorimn ami Cilbekt, Bull, xvi, U. S. Nat.
Mus., 851.

A species of TUbniiirhus with orbicular disk, nearly as wide as long; its length about
half that of the body ; its lateral outline prokmged on each side, and terminating in a strong
spine, armed at the tip with a group of irregularly arranged acicular spiuelets. Body cov-

ered above with numerous stout, conical spines with stellular bases. These are largest

upon the trunk, where they are approximately arranged in about four irregular longitudinal

rows upon each side of tiie dorsal fin. Closely set rows of these stout spines mark the outer

margin of the disk, and tliere is also a cluster of five to seven upon each carpal peduncle.

Outside of these marginal spines, npon each side, is an irregular marginal row of fl\e de-

pi'essed, knife-like spines, each tipped with a crown of three acircular spinelcts. On the

anterior margin of the disk the two rows coalesce to a greater or less extent and form a

bristling array of closely set spines, some pointing dorsally, some laterally, souic \entrally.

There are two kinds of spines upon the dorsal surface, in addition to the large ones already

described ; some large,somewiiat remote from each other, conical, stellular ; others, mmdimore
numerous and tilling the interspaces, jiricklelike, stellular. Belly armed with nunu!rou.s

closely set spines of a similar kind. Hnoiit somewhat projecting, armed with three many-

tipped spines. A spiue-armed ridge in front of the eyes, over the top of the snout. In this

4 sj)ines are conspicuous, one in front of each eye, and between these a larger pair, in front

of the supraorbital ridgc^s. From these last-mentioned spines extend siiiue-armcd ridges

along the upper margins of each orbit. Under the snout is a cavity (horizontal diameter

J that of orbit) containing a barbel, pedicelled, with thick, club-shaped, trilobate tip. On
each side of this cavity are the nasal openings, wliii'h are as in ITaliculirhthys.

The width of the mouth is equal to the distance betweeu the centers of the pupils of

the eyes.

The diameter of the orbit is contained as follows in other dimensions of the body: lu

total length, 9J; in distance from snout to dorsal, 0; same to anal, 7; the base of ventrals,

3; to angle between pectorals and trunk, r,i; to gill opening, o; in greatest width of disk,

5i; of trunk, 4. Width of interorbital area in diameter of orbit, |.

Dorsal tin with (i or 7 rays, the longest (.id) li times diameter of orbit, and <> times in

total length. Anal fin inserted entirely behind dorsal, with -1 rays, the longest (3d) about

as long as longest in dorsal tin. Ventral tins inserted nearly under middle of disk, a little

nearer to vent than to mandibular symphysis, with one rudimentary and five well developed

rays, increasing in length posteriorly, the last and longest fi.^ times in total. Distance

between ventral (n-igins, 7i in total length.

Pectorals with peduncles slightly exserted, bases incbideil in common membraue, com-

posed of 13 to 15 rays, the longest (3d or 4th) 4^ in total.

Caudal flu rounded, consisting of 9 rays, all bitid or ti idd except the two external

ones; length of middle ray, about half that of trunk and exceeding that of the pectoral,

being contained 4;^ times in total length.



J02 DEEP-SEA FISHES OF THE ATLANTIC BASIN.

St(wn;icli ojis'-sliiiped, intestines somewhat longer than body. Liver very widi^ and large.

Odlor, unifonii reddisli, gray above, slightly lighter below.

Uadial lormula: I). G-' ; A. i; G. 9; P. 13-15; V. I, 5; B. 0. Gills 2.

MEASUREMENTS.

Current number of specimen.
Locality

2C175.
Station 895.

llilli. lOOtbs of
meters. len<];tli.

Extreme louKtli
Lenslii to base of middle caudal rays
Jiody

:

(Ireatest width of disk
LeD;;lh ofili.sk {snout to lateral spine)
Len;;tii ofilisk (snout to an;^b^ of pectoral)
J.east lu-i;;lit of tail

Leug^ii of body (outside of disk)
Head;

Greatest lengtb (to branchial opening)
Width of iuterorbit al area
Length ot'snout
Width of mouth
Length of maxillary
Length of mandible
Diameter of orbit

Dorsal

:

Distance from snout
Length of base
Greatest height
Length of lostral barbel

Anal:
Distance from snout
Length of ijase

Height at longest ray
Caudal : Length of middle rays
Pectoral

:

Distance of elbow from snout
Length

Ventral:
Distance of free portion from snout
Length

Dorsal
Anal
Caudal
Pectoral
Ventral

140
118 100

SO
47
47
6
40

4
16
9
10
8

60
»
11
2

65
5
14
13

52
24

36
12
6
4
8

13-15
5

The Challenger obtained 4 specimens off the west coast of Africa (Lat. 10=" 12' N., Ion.

17° 25' W.) at a depth of 360 fathoms. The Talisman dredged it off the Cape Yerdes

(station OXii) in 405 meters. The American specimens were obtained from the following

localities:

The Blale secnred specimens of this species from the following localities: Off Barba-

dos at a deiith of 73 fathoms; off tlie Grenadines at a depth of 104 fathoms and at station

CLXXix, in 280 42' N. lat., 8So 40' W. Ion., at a depth of 321 fathoms. Also the Albatross

from station 2608, in 34° 32' N. lat., 76o 12' W. Ion., at a depth of 22 fathoms ; Cat. No. 35448,

U. S. N. M., from station 21S3, in 39° 57' 45" N. lat., 70° 56' 30" W, Ion., at a depth of 195

fathoms; Cat. No, 35683, TJ. S. N. M., from station 2246, in 39° 56' 45" N. lat., 70° 20' 30"

W. Ion., at a depth of 122 fathoms; Cat. No. 35403, U. S. N. M., from station 2180, in 39° 29'

60" N. lat., 71° 49' 30" W. Ion., at a depth of 523 fathoms; Cat. No. 32810, IT. S. N. M., from

station 2014, in 3Go 41' 05" N. lat., 74o 38' 55" W. Ion., at a depth of 373 f\ithoins; Cat. No.

35564, U. S. N. M., from station 2212, 39o 59' 30" N. lat., 70^ 30' 45" W. Ion., at a depth of

428 tathoms; Cat. No. 35698, U. S. N. M., from station 2262, in 39^54' 45" N, lat., 69° 29' 45"

W. Ion., at a depth of 250 tathom.?; Cat. No. 35482, IT. S. N. M., from station 2186, in 39° 52'

15" N., lat., 70O 55' 30" W. Ion., at a depth of 353 fathoms; Cat. No. 35684, U. S. N. M., from

station 2262, in 39° 54' 45" N. lat., 69^ 29' 45" W. Ion., at a depth of 250 fathoms; Cat. No.

33515, TT. S. N. M., from station 2092, in m^ 58' 25" N. lat., 71° 00' .'iO" W. Ion., at a depth

of 197 fathoms; from station 2376, in 29^ 03' 15" N. lat., 88-3 16' W. Ion., at a depth of 324

fathoms; from station 2396, in 28° 34' N. lat., 86° 48' W. Ion., at a depth of 335 fathoms;

fi-om station 2232, in 38° 37' 30" N. lat., 73° 11' W. Ion., at a depth of 243 fathoms; from
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station 2530, in 39o 50' ]5" N. lat., 70o 47' ;',(»" W. I,,,,., at a (l..ptli of 157 fathoms; from
station 2028, in 39° 57' 50" N. lat., 70o 32' AV. Ion., at a depth of 200 fathoms; from station
2025, in 40° 02' N. lat., 70° 27' W. l<,n., at a depth of 230 fatlioms; from station 2027. in 39°
58' 25" N. lat., 70° 37' W. Ion., at a dcptli of JOS fathoms; fiom station 2125, in 11° 13' ^T.

lat., 09° 09' 30" W. Ion., at a depth of 2(18 fathoms; from station 2204, in 37^ 07' 50" K hit.

740 34' 20" \V. Ion., at a depth of 107 fathoms; from station 2395, in 28° 30' 15" N. lat., 80°
50' W. Ion., at a depth of 347 fiithoms; from station 2398, in 28^ 45' X., lat. 80° 26' W.'lon.,
at a depth of 227 fathoms; from station 2394, in 28° 38' 30" N., lat. 87"^ 02' W. Ion., at a
depth of 420 fathoms; from station 2025, in 40° 02' N. lat., 70"^ 27' W. Ion., at a depth of
239 fathoms; fi-oni station 2397, ia28o 42' jST. lat., 8O0 ;',0' AV. Ion., at a(le])th of 280 fathoms;
and from station 2390, in 28^ 34' N. lat., 80" 48' W. Ion., at a depth of 335 fathoms.

Specimens were also obtained Ijy the _F/.v/i Hawk from tlie followin<;- localities: Cat.

No. 20733, U. S. K M., li-om station 898, in 37o 24' N. lat., 74° 1 7' W. Ion., at a depth of 300
fathoms; Cat. No. 28784, TJ. S. N. M., from station 939, in 39° 53' N. lat., 09° 50' 30", W. Ion.,

at a depth of 204 fathoms; Cat. No. 20088, U. S. N. i\r., from station 879, in ,39o 49' 30" N.

lat., 700 54' W. Ion., at a depth of 225 tatli(nns; Cat. No. 28727, U. S. N. M., fi-om station 925,

in 390 55' N. lat., 70-3 47' W. Ion., at a depth of 229 fathoms ; Cat. No. 28830, U. S. N. M., from
station 951, in 39° 57' N. lat., 70-3 31' 30" W. Ion., at a depth of 225 fathoms ; Cat. No. 28795,

U. S. N. M., from station 945, in 39° 58' N. lat., 7m3' W. Ion., at a depth of 207 fathoms;

Cat. No. 29051, U. S. N. M., from station 1045, in 38^ 35' N. lat., 73'= 13' AV. Ion., at a depth

of 312 fathoms; Cat. No. 26175, U. S. N. M., from station 895, in 39o 50' 30" N. lat., 70° 59'

45" W. Ion., at a depth of 238 fathoms; Cat. No. 20071, U. S. N. M., from station 1019, in 38o

28' N. lat., 730 22' W. Ion., at a depth of 435 fathoms; Cat. No. 28907, V. S. N. M., from

.station 1025, in 39^ 49' N. lat., 71° 25' W. Ion., at a depth of 210 fatlunns; Cat. No.

31881, U. S. N. M., from station 1 154, in 39° 55' 31" N. hit., 70° .39' \V. Ion., at a depth of 193

fathoms; Cat. No. 31705, U. H. N. M., from station 1140, in 39° 34' N. lat., 71° 56' W. Ion., at

a depth of 374 fathoms; Cat. No. 31701, U. S. N. M., from station 1142, in 39° 32' N. lat., 72°

00' W. Ion., at a depth of 322 fathoms; Cat. No. 28898, U. S. N. M., from station 997, in 39°

42' N. lat., 71° 32' W. Ion., at a depth of 335 fiithoms; Cat. No. 28801, U. S. N. M., from

Station 940, in 39° 55' 30" N. lat., 71^ 14' W. Ion., ata depth of 247 fathoms; Cat. No. 28737,

U. S. N. M., from station 924, in 39° 57' 30" N. lat., 70° 46' W. Ion., at a depth of 164 fath-

oms; Cat. No. 31744, U. S. N. M., from station 1138, in 39^ 39' N. lat., 71^ 54' W. Ion., at a

depth of 108 fathoms; and live specimens fnnn station 894, in 393 53' N. lat., 70^ 58' 30"

W. Icm., at a deptU of 305 fathoms. A single specimen was also captured off Block Island

in 1880.

HALICMETUS, Alcock.

Halicmefim, Alcock, Ann. .and Mag. Nut. Hist., .Tnly, IX'.n. 27.

Head and anterior part of body very broad and depresseil. Front with a transverse

bony bridge and a subrostral cavity lodging a Me.shy tentacle. Cleft of month horizontal.

Yilliibrm teeth in jaws and palatines. Gill-openings small, foramina sitnated sujieriorly in

the axilhe; two gills; no pseudobranchiie. Head and body witli close-set granitbrm asi)er-

ities and large grannlar tubercles. No dorsal fin whatever. Anal flu very short. Pyloric;

appendages and air-bladder absent. Alcock.

This genns is represented by the single species, Ilnl icmciiot rtihcr, Alcock (1. c.,])l. viii.

Figs. 1, 1(T, U), obtained by the " Investigator,"' in lhi> Bay of Bengal, at Station 115, in

188-220 fathoms. Two specimens.

HALIEUTICHTHYS, Poey.

nalie.uiiclMm (Poky^.TxITX., Proc. Acad. Nut. S.d. Fhila., IStiS, .-^0 (type, ITalia.lUhlhys r,iiculaU»,, Pooy).-

GiLL., Proc. V. S. Nat. Mas., 232.-JORDAX ami Gilbkrt, Hull. 1(!. V. S. Nat. JIiis.. 8.-.I.

Maltheids with head merged in body, very large, much depressed, anteri<,rly cordiform;

cranial portion not elevated; interorbital area low and very nariow. orbits partly siip.Mior.

iMonth terminal, horizontal, protractile jaws eqnal, lower jaw nearly semicircular; vil-

liform teeth upon jaws, vomer, and palatines.
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T>raiK;liirR two and oiicbalf, tlio first arcli withoiit lainclla'. Branchial aiicrtures

ant('rii)r to jx'ctoral, npon disk.

Siiperoral cavity small, containing a tentacle (reim'sciiting aborted lirst dorsal), wiiicli

is very retractile.'

Soft dorsal fm, few rayed, inserted at jnnction of disk with trunk. Anal tin few rayed.

Pectorals large, carpus slender, not cxserted, horizontally iilaced. ( 'audal roumlcd.

Ectoderm sjjaringly armed above with stellate tubercles, the posterior of which upon

the disk mark the contour of the skeleton. Under surface smooth.

Air bladder and pyloric cieca absent, intestine short, stomacli siphon-shaped,

s])ermaries bilobate, liver on left side of body.

lIAl.TKl'TICTITTrVR ACULEATUS, (Mitcmii.t.), OoonE. (Figures JU A, B.)

LopMun andcaliix, MriX'iiii.i., .Xinerkan Monthly Magazine, ii, 1818, 325 (specimen from Straits of B.aliama).

Halieulwhlhiis ariileatus, GOOUK, Troe. U. S. Nat. Mas., il, 1879, 109 (ealling attention to Mitehill's deserip-

tion), Tii, 467.—Jordan anil Gilbep.t, Bull, xvi, U. S. Nat. Mns., 851.—Goode and Bean, ihid, :B3

(speeimen from Key West).

—

Gill, Proc. U. S. Nat. Mas., v, 55G.

TIalitiitichtltysrcHciihilKs, Poey, MS.—Gill, Proc. Acad. Nat. Sci. I'hila., 1863, 91 (specimen frcni Cnba).

A species of llolicxticlithi/s, with cordiform disc, which is about as wide as long, its

length more than twotliirds that of the body. Body covered above with stout conical

spines witb stellular bases, largest upon the trunk, upon which they are arranged in about

two irregular longitudinal rows on each side of the. dorsal; upon the disc they are jdaced

above the principal bones of the skeleton, most abundant u^jou its cranial portion. A single

row of stout spines, usually three-pointed, marks the outer margin of the disc, a particularly

large one at eai-h outer angle. Body entirely smooth below. Snout very short, obtuse.

Bridge over the rostral canity covered in front with a three-pointed spine, having on each

side a simple spine. Short, stout, simple spines, uj)on each supraorbital margin, thefrontof

which is immediately above and behind the cavity containing the nostrils. The vertex

bears several similar si)ines. ^lany spines closely placed upon the humeral area. Numer-

ous short tentacles upon the margin of the disc and on the sides of the trunk. The supra-

oral cavity is elliptical, small (horizontal diameter two-sevenths diameter of orbit), contain-

ing a well-developed, club-shaped, very perceptilile tentacle. The width of the opening of

the anterior nostril, which is in a short tube, is one-half that of the posterior nostril, which

is not tubular. Tlui width of the mouth is nuu'li less than the distance between the pupils

and is e<iual to the diameter of the orbit.

The diameter of the orbit is contained 8J times in distance from snout to base of caudal,

6 times in distance from snout to origin of soft dorsal, (>i times in distance to origin of anal,

3 times in distance to base of ventrals, and times in distance to angle between pectorals

and trunk, 4rJ times in distance from snout to gill opening, in greatest width of disc, and

nearly 2 in that of trunk. Width of interor bital area two-tifths diameter of orbit.

Dorsal tin with 4 or 5 rays, the longest (1st) equal to diameter of orbit. Anal fin in-

serted under third lay of the dorsal, with 4 rays, the third or longest, very slightly longer

than the longest dorsal ray.

Ventral fins inserted neaily under the middle of the disc, Mith one rudimentary and

5 dorsal rays, iiu-reasing in length ])osteriorly, the last and longest contained 5 times iu

total length; distances between origins of ventrals (U iu total length.

Pectorals with peduncles entirely included in common membrane, with blades far

back, horizontal, lying close to trunk, comjwsed of Hi rays, the middle or longest 3% in total

length.

Caudal fin, rounded, composed of 9 rays, the external rays, one above and two below,

simple, the others bilid; length of iniddh; ray equal to that of trunk (measured from junc-

tion of pectorals to base of caudal rays) and slightly exceeding the longest pectoral ray.

Length of intestine contained 1§ times in total length.

' Tlio rostral tentacle iu SaUeutichthys is by no means obsolete, thongh it is said to be by all w ho have

discussed the genus.
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Radial foriuula: I). 4-5; A. 4; ('.!!; I'. 10: V. i, 5; P>. G; (iills L*i.

Color: Body covered above with reticulations of brown, (he sieueral lin(> varying- tVoni

ligiit yellowish ji'ray to grayish brown, the markinss beinj; darker upon darker specimens.
I'ectorals and caudal tins with al)0ut three dark liars; the terminal bars in yonns very
black. Body beneath, milky wlnte.

Specimens of this species were obtained by tin; Jllahi from station CCLIX, in 2i° i'.V N.
lat., S32 25' W. Ion., at a depth of til lathoms; and from station (Via), otf (iranada, West
Indies, at a depth of 92 fathoms. Also by the Albatrosn from station 2290, in :'>~>^ 23' IST. lat.,

750 24' 30" W. Ion., at a dei)th of 93 fathoms; from stations 2121-2, between KC^ .".T' id" N.

hit., (iio 42' 40" W. Ion., and 10^ 37' N. lat., 61^ 44' 22" W. Ion., at a deptli of from 31 to

34 lathoms; from station 2311, in 32^ 55' N. lat., 77° 54' W. Ion., at a depth of 79 fivthorns;

from station 2318, in 24° 25' 45" N. la,t.,8ia 40' 4.5" VV. Ion., at a dei.th of 45 fathoms; from

station 2388, in 29= 24' 30" N. lat., 88" 01' \V. Ion., at a dejith of :',r, fathoms; from station

2302, in 22° OS' 30" N. lat., 80° 53' 3(t" W. Ion., at a depth of 25 fathoms; from statioii 2404,

in 28^ 44' K lat., 85° 10' W. Ion., at a depth of 00 fathoms; from station 2405, in 28^ 45' N.

lat., 85'3 02' W. Ion., at a depth of 30 fathoms; from station 2407, in 28^ 47' 30" N. lat., 84°

37' W. Ion., at a depth of 24 fathoms; from station 2409, in 27° 04' N. lat., 83o 21' 15" W.
Ion., at a depth of 20 fathoms; fnmi station 2411, in 26° 33' 30" N. lat., 83° 1.5' 30" W.lon.,

atadeptii of 30fathoms; from station 2417, in SS"^ 18' 30" N. lat., 77^ 07' W. Ion., at a

deptli of 95 fathoms.
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ADDITIONS AND CORRECTIONS.
Page 3: lluder Mi/xine australifi. Add to syuoiiyniy:

Myxine aiistralis, Gi'NTiiElt, Clialk-iigcr Keport, vi, 1880, 23.

Page 0: For the Key to the Squali, substitute tlie followiug, by Dr. Ciill:

KEY TO 11 IE 1)EKP-8EA FAMILIES OF ANARTHROUS SQUALI.

I. Anal fin lacking; vertebrip toctospontlylic.

A. No spiuts in front, of dorsal fins SCYMNORnixiD^aE

B. Each dorsal fin preceded hy a spine SI'InacidjB

II. Anal fin present; verfcebni' asterospondylic.

A. Dorsal fins two, without antecedent spines, the first above or behind the ventrals.. .ScYi.uoitmxiD.E

B. Dorsal fins two, without spines, the first in .advance of venfrals; camlal criisrentic, with a Iceel on

each side of its stem
;
gill openings euorinous CEToituiNlD.E

Page 7: Sci/nviKx lichia. Viuciguerra obtaiued three examples in the. Gulf of (ieno.a,

July 26, 1879, at a depth of about (i(»0 meters (Crociere delle Violaute, 121).

PageS: Somnioniis mivroveplialm. Accordingto Giinther, Strom aiul Oollett, >Somiiio,^us

mieroceplKtlns is fouud oft" the coasts of Norway at depths of 150 to .'500 fathoms.

Page 9: ramceidroscylUiim orH((^/(/«, Alcock, III. Zool. luvixiinator, Fishes, PI. vui,

fig. 2.

Page 10: Etmoiricrns spiiui.i: Add to synonymy:

S])tnax aiuineri, Reinhardt, Kon. Dansk. Vid. Selsk. I'orh.. bSLM-27 (1828). p. xvi.

Aceording to Striim, this form occurs off Norway at depths of from 70 to .".OO fathoms

[Kou, Norsk. Vid. Selsk. Skr., 1883, 4.5 1.

Vinciguerra obtaiued twenty-two specimens in the (hilf of (ienoa, at about 000 meters,

July 2(i, 1S79 (Crociere delle Violante, 20).

Strom reports it from 70 to 300 fathoms in Troudhjems Fiord [Norsk. \id. Selsk. Skrilt.,

1884, 41.]

Page 11: After Cenfrosci/IUitm add:

PARACENTROSCYLLIUM. Alcock.

Pamemtroscyllium, Alcock, Ann. and Niag. N.at. Hist., 18Si., N„ve,„ber, :i79; liaihybial Fishes of the Bay of

Bengal, 1890, 5.

Two dorsal fins, each witli a strong spine. No anal fui. .Mouth cre.scentic, with a

direct oblique groove at each angle. Teeth e.iual in both Jaws, miimtc, simple, monocuspid,

straight. No membrananictitans. Gill openings rather wide. Integument smooth.-.l/coc/.-.

Three specimens of the single species, P. omatum. Alcock, loc. cit, were touud in the

Bay of Bengal, "Swatch of No ground," 283 to 40.-. fathoms, by the Inn:, 1
1
gator.

Pao-e 12- CeHtro2)ho)-us. For Centrophorus ijraHulosns read C. uyatHS (Kaanesqae).

Bellotti^dcmonstrates that Aeanniias »i/ai»s (Maf), M. & H. is the young of Centroph-rics

qranulosHs, and states the young and oM are abundant about Nu-e.
^ '
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The s<iu(tli(x iiyatun of Eafiiiesqiie was deseribort from Sicily, where tlie fisliernien of

Palermo call it. tlie T^yatu; Cenfropliorus ui/nlii.s sbotiUl then be the name of this species.

A specimen was taken by Vinciguerra in the Gulf of Genoa, July, 1879, at a depth of

GOO meters (Urociere delle Violaute, 1883, 18).

Ccntropliorun foUacem^ Giinther (Challenger Eeport, xxii, 5, PI. ii, fig. a) was from

station 232, off' Inosima, Japan, at a deptla of 245 fathoms.

C. nqHamidosus, Giinther {loc. cit., PI. ii, fig. b) was from the same locality as the

preceding.

Page 14: VenlrosrymnuR crclolcpls. A female containing five ftrtuses was taken at Nice

in 1883 by the Gal Brothers, and is now iu the museum at Florence (Bellotti, Appunti all'

Opera del Dottor Emilio Moreau, Milan, 1891, 113; Moreau, Hist. Nat. Poiss., France,

Supjd. 9). Another was taken a few days before.

These captures show that this shark is an inhabitant of the Mediterranean. It will

l)robably be found abundant in 200 to 600 fathoms, especially in the western part of this sea.

Page 10: Scylliorhinus retifer. Add to synonymy:

Scylliorhiniis retifer, Jordan and Gilbert, Bull, xvi, U. S. Nat. Mu8., 869.

Sci/lliorhiiius hispidus (Alcock) [Ann. and Mag. Nat. Hist., August, 1891, 21] was obtained

by the Tmesth/ator in the Andaman Sea, station 11.5, 188 to 222 fathoms.

ScyUiorliiniis canescciis (Giinther) [Challenger Report, X\ii, PI. i, fig. a] was obtained

by the Challenger at station 310, off the southwest coast of South America in 400 fathoms.

IScylUorhiinis hifspidus {Scyllium hispidum) Alcock, 111. Zool. Investigator^ Fishes, PI.

VIII, fig. 3.

Page 18: Pseudotriaeis microdon. This species was first made known by Cajjello from

a single specimen obtained at Setubal in 18(J7. None have since been recorded from

Portugal (Peixesde Portugal, 1880, 44).

Page 20: Pristiiirus melanostomun, Vinciguerra obtained sixty-six specimens, nearly

all females, in the Gulf of Genoa, July 26, 1879, at a depth of about 600 meters (Crociere

delle Violaute, 18). The Rev. W. Spottswood Green obtained a young specimen at a depth

of 150 tathoms off the southwest coast of Ireland in July, 1889 (Giinther, Ann. and Mag.

Nat. Hist., Dec., 1889, 415).

Page 24: Chlamydoselaclms angmneun. Collett has recently announced the very sur-

prising fact of the occurrence of this form at Madeira, where the Prince of Monaco obtained

a young female, 610 millimeters long, in March, 1889, thus bringing this strange family and

genus into the Atlantic, (Collett, Bull. Soc. Zool. France, 1890, 219).

Raia ixotrachys (Challenger Report, xxii, 7, PI. in) was from Challenger station 235,

south of Japan, in 365 fathoms.

Page 25: Raia lintea, Friea. Collett reports that several individuals were taken at

Ja?deren's Rev, at about 100 fathoms depth, and that its northern limit is about N. lat. 59°

(Christ. Vid. Selsk. Forh., 1882, No. 29, 4).

Raia mamillidens, Alcock (Ann. and Mag. Nat. Hist., November, 1889, 380; 111. Zool.

Investigator, FishcA, PI. viii, fig. 1). was taken by the Inrestigator iu the Gulf of Manaar,

N. lat. CO 29', E. Ion. 79° 34', at a depth of 597 fathoms.

Raia radiata. Collett reports this species along the entire Icngtli of the Norwegian

coast to the Russian boundary, and that it is numerous in the fiords of Finmark. Its

northern limit is the northwest coast of Spitzbergen, N. lat. 80°. The greatest (lei>th at

whi(-h it has been found is 450 fathoms (Collett, Christ. Vid. Selsk. Forh., 1882, No. 29, 3).

Page 27 : Raia circularis. Collett reports that this species is found on the coast of

Norway at depths of 100 to 300 fathoms, and that its northern limit is about N. lat. 59°

(Christ. Vid. Selsk. Forh., 1882, No. 29, 4).

Raia senta, Garman, (Proc. U. S. Nat. Mus., viii, 1885, p. 43), was taken on Le Have

Banks, and is doul)(less hemibathybial in its distribution.

Raia alqutica, Gilbert and Thoburn (ISull. U. S. Fish Com., 1894), was taken in 81

fathoms, south of Uualaska,, and is also doubtless hemibathybial.
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Kain /mr/rHm, Gilbert (I'ror. IJ. S. Nat. Mus., lSi)l, p. S,!!)), wa.s taken in tin. Santa
Barbara Cliainiel in 822 fatlionis.

Kaia abi/ssicola, Gilbert and Tlioburn (P.ull. U. S. Vhh Com.. ISiU), was taken otf (Jiieeii
Charlotte Islands, P.ritisU Ooliinibia, at a dei.tli of 1,5,S8 faf bonis.

Page 28: JOita hi/pn-horm. Tlic Norwegian Nortb Sea Expedition of J87S took a speci-
men 1.5 miles northwest of Hpitzbergen in 450 fatlioms (Collett, Christ. Vi.l Sel^k iv
1878, 8).

'
'

Page 29: Ii<(i<i fiilloiiirn. Collett reports this species Ironi numerous localities between
J^dereu's Eev and Trondlijem's Fiord, at adepth of 80 to b5(> fathoms. Its nortberii limit
is ISr. lat. 63"^ 45' (Christ. Vid. Helsk. l^irli., 1882, No. 29, 4).

Page 30: Rala indro.sinisix. (Jollett reports that siiu(^ the discovery of this species at
Trondhjem's Fiord, in 188(»-'SI,it has been Irajuently observed in the same locality at
depths of 100 to 300 fathoms. Its northern limit is N. lat. (i3o 45' (Christ. \'i(l. S(!lsk. Forli.

1882, No. 29. 4).

• •'

Page 30: R/uk Ixiti.s. Collett rc])orts that this species is common along the entire coast
of Norway and the fiords of Finmark, and that it descends to a depth of 2(K) fathoms. Its

northern limit is N. lat. 71"^ (Christ. Yid. .Selsk. Forh., 1882, No. 29, 4).

Page 30: Rdia romcr. Collett re[)orts that many examples were taken at .bederen's

Bev, Bergen and Trondhjem Fiord, and that it is rare elsewhere iu Norwegian waters. It

is fonnd iu depths of 100 to 150 fathoms, and deeper. Its northern limit is N. lat. 03045'

(Christ. Vid. Selsk. Forh., 1882, No. 29, 4).

Family TRYGONIDyE.
lUioLoriirs, M. A II.

Vrolophus knianu-s, Giinther (Challenger Iveport, Vi, 37; xxii, 12), was from ChiiUiniiir

station 192, off the J\i Islands, in 140 fathoms.

Urolophus Goodfl,,lonvXN and I)Oll:man (Proc. 1'. S. Nat. Mus., 1889, p. 1.51), taken in

Magdalen Bay at a depth of 33 fathoms, is probably hemibathybial.

Page 31 : CMinivra ministro.su. Add to synonyniy:

Valllant, Exp. Sci. Trav. ct Tal., 80. PI. iv, H;;-. 2.

Cliimarti medittrruneus. Kisso, Hist. Nat. Eur. Meriil.. in, IML'IJ, \i. OS.

Si)e<'imens of this species were also taken by the TraraiUcur at station T.xxxvi, od" the

coast of Soudan, in SOO meters; station xov, on the Banc d'Arguin, in 1,230 meters; and

statiou cxxvii, off the Azores, in 1,257 meters.

Yinciguerra obtained a sjiecimeii, ,Inly 2<i, 1.S79, iu the (iulf of Genoa, at a depth of

600 meters (Crociere dclle Yiolante, 1883, 23).

Cai)elIo has obtained several specimens in the markets of Lisbon (Peixes de Portugal,

1880, 43).

The Bev. Mr. (J reeii obtained an egg capsnle off tin- southwest coast of lr<4and at a

depth of 315 fathoms (Giinther, Ann. and j\Iag. Nat. Hist., Dec. 1889, 415).

The discovery of this cap.sule confirms Dr. Giinther in his opinion that those ]>ievioiisly

figured did not belong to Vhtma-m, but lo Callorhynvlnis. It is to be lioped that Dr. Yail-

hint will publish a statement of the character of the fragments found by him iu the Gulf

of (rascony and their likeness to the one so well figured by Dr. Giinther.

Chimcera affinix. A single spe<Mmeii has been taken by the fishermen of Setubal,

Portugal (Peixes de Portugal, 1880, 43).

Page 3(3: AlepofeithaUtx /y(Vo/(-r, Alcock. A good figure is given in •• Illiistraiious of

the Zoology of 11. M. S. rnrentlf/ator," Part 1, i'l. iv, lig. 2, Calcutta, 1892.

Alepoccphalus Rhin/ordii, Alcock (Ann. and Mag. Nat. Hist., November, 1892, 357), is a

species describe<l from a single male si)eciinen, about 14 inches long, obtained by the

Investigator at station 12S, in the Gulf of Manaar.. at a, depth of 902 fathoms.
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AlepocephaluH cdentulns, Alcock {loc. cit., 358, PI. xviii, fig. 2), was described from a

single s])eciiuen, an iinmatnre male, nearly 3 inclies long, obtained by the Investigator at

station 133, in the Bay of Bengal, at a depth of 47.") fathoms.

For the second section of the genus, including Alepocephalus Bairdii, Jordan and

Evermann propose the generic name MitchilliiKt.

Page 37: Alcpocephalus tenehrosus, Gilbert (I'roc. U. S. Nat. Mus., 1801, p. 510), was

taken by the Albatrons in 359 to 822 fathoms, in the Santa Barbara (3hannel, California.

Page 40: Batliytroctts s<iu((iii(>sh.s, Alaock. A good figure is given in " Illustrations of

the Zoology of H. M. S. Iiivc.stiijator,''^ Part i, PI. V, fig. 1, Calcutta, 1892.

Page 41 : Ilathytroctcs.

Page 43 : Bathi/trocics niicrolepis, described by (Tiinther from the Atlantic, was reported

by Alcock from the Indian Ocean. It should be noted, however, that the specimen studied

by him was, as he himself says, "very badly mutilated and not unequivocally identifiable"

(Ann. and Mag. Nat. Hist., December, 1889, 453).

Page 45: Ifdreetes erimelas, Alcock. A good figure is given in "Illustrations of the

Zoology of H. M. S. Inrestifjator," Part i, PI. iv, fig. 1, Calcutta, 1892.

Page 40: Xeiiodermichfhys iioihilosus. Add to syuonymy:

Giiuther, Challenger Report, vi, Shore Fishes, 1880, 63.

Page 50: Anlastomatomorpha phosjihorops, Alcovk. A good figure is given in "Illus-

trations of the Zoology of n. M. S, Investigator,^ Part i, PI. V, fig. 2, Calcutta, 1892.

Page 52: Argentina sialis Gilbert, (Proc. U. S. N. INI., 1890, p. 56) was obtained by the

Alb<(tross at station 3077, coast of California, iu 58 iathoms.

Aftav Argentina add:

LEUROGLOSSUS, Gilbert.

Lcuroglossux, Gilbert, Proc. V. S. Nat. Mus., 1800, xiii, 57.

Ventrals nearly under middle of dorsal. Mandible with a few weak teeth or none.

Premaxillaries toothless. A row of stronger teeth on vomer and front of palatines.

Tongue toothless. Pyloric co'ca 9.

Api>earance of Argentina, but the snout shorter, the maxillary reaching front of eye,

and the tongue toothless.

This genus is represented by the single species, L. stilbiits, of which two specimens

were obtained at Albatross stations 2997 and 2998, ott' Lower California, in 221 and 40

fathoms.

Pag(! 53 : Nansenia is a generic name proposed by Jordan and Evermann for il/. groen-

landicuin.

Bafliylagus pacijk-ns, Gilbert. Two specimens were taken by the Albatross off the

coast of Washington, at stations 3071 and 3074, in 085 and 877 fathoms (Proc. U. S. N. M.,

XIII, 1890, 55).

Page 58: Bathysaurus fero.r. To the synonymy add:

Bathiisaurm obluslrostii$,\Aii,\^\-s-r, Exj). Sol. Trav. et Tal., 136, 386, PI. x, lig. 2, PI. xiv, fig. 3.

Page 59 : Harpodon squamosiis, Alcock, is fully described in the "Annals and Magazine

of Natural History," August, 1891, p. 128.

Balliysaurus obtnsirostris, Yaillant (Exi^. Sci. Trarailleur and Talisman), is supposed

by him to be closely allied to B, mollis described by Giiuther, from the Pacific, basing his

oijinion upon the i)resence of an adipose dorsal fin in />'. mollis and its absence in B. ferox.

It is not impossible, however, that the supposed absence of this fm in the latter may be

due to the mutilation of the few specimens in existence.

Page 00: Chloriiphfliiibniis chalybciiis. Examples of this species were oljtaincd by the

Fish Hawk iu the following localities: Cat. No. 20092, U. S. N. M., from statious 870, 877,

and 878, ofi' Block Island, at a depth of 126 fathoms; Cat. No. 28995, U. S. N. M., from

station 104:5, in N. lat. 383 39', W. Ion, 73'^ 11', at a depth of 130 fathoms; Cat. No, 28976,

U. S, \, :\r„ from station 10;!S, in X, lat, 39° .58', W. Ion. 70= 0(i', at a depth of 14() Iathoms;

and (.'at . No. 31044, U. S. N, M., from station 1108, in N. lat. 40" 02', \V. h)n. 70^ 37' 30", at a
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depth of 101 fathoms. The Albdiros.s also obtained spoiniueiis as follows: <Jat. No. 43829,

U. S. N. M., from station 241i0, in X. lat. 37° 03' 20", W. lou. 74^ 31' 40", at a depth of 104

fathoms; Cat. Xo. 43830, U. S. N. M,, from station 2424, in N. lat. .W 41' 37", ^^'. Ion.

740 42' 15", at a depth of 8.T fathoms; Cat. No. 43a-51, U. S. N. M., from station 2425, in N.

lat. 36° 20' 24", W. Ion. 74° 4(i' 30", at a depth of llO fathoms; Cat. Nos. 43833 and 43834,

U S. N. M., from station 2.53G,in N. lat. 39-' 50' \:,", W. Ion. 70- 47' 30", at a depth of l.JT

ta'thoms: and Cat. Xo. 43835, U. S. X. M., from station 2537, in N. lat. .'.O'^ 50' 45", W. Ion.

70° 50' 30", a depth of 15<> fathoms.

Page 01: Chloroplithalmux grncilix, (Uinther (Ann. and Ma^. Xat. Hist.. 1878, 11, 182;

Challenger Report, xxii, 194). Three specimens, 9A inches long, were obtained by the

Ghallewicr at station 300, in the middle of the 8onth Atlantic, in 1,375 fathoms; and a single

specimen, 4 inches long, at station 3;;5, otl' Juan Fernandez, in 1.425 fathoms. {
Gilnther, I. c.)

C/i/orojj/tt/<«?»^'^«<-'''«'V/e>^Alcock(Journ.AsiaticSocietyof Bengal, LXiii, Part II, Xo. 2,

p. 19, PI. VI, fig. 5), near C. prodiictus, was found in the Bay of Bengal, station 152, 145 to

250 fathoms. ^. ,
, , ,0,,

Page 64: Bathypterok Gmtherii, Alcock (Ann. and Mag. Xat. Hist., Deccmher, 1nS<»,

450) was taken by the Tnresti()ator in the Andaman Sea, 7i miles east of North Cinque

Island at a depth of 490 fathiims. Another specimen was obtained in the Bay of Bengal,

Investigator station 112, in 501 fathoms (Ann. and Mag. Nat. Hist., August, 1891, 129).

A good figure is given in '• Hlustrations of the Zoology of H. M. «. Invv.stujator,' I art i,

PI vii, tig. 0, Calcutta, 1892.
.

Bathypterois in.mlanm, Alcock (Ann. and Mag. Xat. Hist., November, 1892, ooO), is a

species described by Alcock from two adult females, ^ inches kn.g, w.th gravid ovar.es

obtained by the Inrestinatnr, at station 121, in the Laccad.ve bea, at a depth ot 1,140

""

'pa-e 66: Additional localities of Bathypteroix lougipes. V. S. X. M. Xo. 31804, lat.

N 39009' Ion W 720 01', Fish Hank, taken Septembers, 1882, in 291 tathoms; statu...

1143 U S N M No 35.i;i5, 36- 05' 30" X., 69° 51' 45" W., station 2225, steamer Albatross,

''''^^^^^::::-:^":::^'o«.^ <-... .„a .... .... >.,.., *,--;.-»;
917. Ill 7ool iHveJioator Fishes. PI. ix, fig. 3). This spec.es, t.'on. the hay ot be..ga

,
.s

^;e^;trby^:;;lty specimens take., by the /...^^^^

coast, at a depth of 98 to 102 tatho,..s. It is apparently somewhat s.n..la. to M. nm,(,e>,

hilt Ins n lo.ioer anal fin and a smaller eye. o-c-

^e 72 1 r^o,,^«. opulinrnn was obtained t^o.n the tbllowb.g loeal.t.es: Station 2oN,

TT /t^ J X- i-^^S -^90 OS' 30" N 720 17' W.. 542 latl.n.ns, Albatross, September 19,

I880; ^^1^-^.31 XO. 3 H 3b
^^_^;^^ ^ ^^^l ^ ,„,, i«, 1886; statio..

s^:NS.'i38o:c39'i^t4^'>i^w.,,j^^
43804

08' 30

740 03

46

2522

44503

No. 4-

surface by use of electric light).
steamer \lb„lross, In the same general

A few other specimens were obta.ned b> th. ^^^^ ,

loeaUty and by the use of electric ?*^'-;; ^;^:;;^;;?^ 1;;;:';... Scientist. Xove...ber.

Page 78: Myctophum m/-/or»<e««e, L.gu.m. n
M.rtophum boops of Kicb-

1889, p. 124), is thought by Jordan a..d Lver.uann to .
c sf.iblt

ardsou {Scopelm boops, Glinther).
scoi)eluii,29, from Davis Straits, isplacedby

Scopelus arcticus, Liitkeu, spolia atlaut.ca, scoptiu.i,

them in this genus.
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Page 7!): Mi/ctopliiim Toicnutindi, Eigeumann, is pronounced by .lordan and E\ernuuui

to be closely allied to Lampamjctus olatus, thougb a distinct species.

Page 80: Ltutipnuyctus Warnmigii was fonnd by Professor Warming in lat. 32° 0' N.,

Ion. 3!)= 28' W.
Page 82: Xotoscopehis. Tills genus was first described by Eisso under the name

m<ti-rosio»i(i, wliicli being virtually i)reoccupied in entomology in tlie form Mamtstomiis, we
unhesitatingly reject.

Page 83: The Macrostoma (Dujitstidms of Risso (Hist. Nat. Eur. Merit., ii, 448), although

doubtless of this genus, can not, in our Judgment, be identified at present with any si)ecics.

j\'otosv<)peh(>! (juercinux. This species is very close. to the >Scopi'li(s- clongatu.s of Giglioli

and Kafaelle, which can not be far away from that of Costa. We are disposed to believe

with Bellotti (Atti 8oc. Ital. Soc. Nat., Milan, 1892, 32; Note al Manuale-d' Ittiologia.Francese

del ])()tt. Kinilio Moreau, 1(5) that the Scopeliis pscudocrocodiliis ot"S\i>Yei\n (Hist. Nat. Poiss.

France, Supp., 1891, 84; Manuel d'Ichthyologie Fran(;aise, 1895, i)H'>) is identical with Costa's

S. ('Ion<iaii(s.

Page 88: Collcttia iiortunw. Jordan and Everniann decide that Myctophum iiocfiii-iiioii,

Poey (Memorias, Hist. Nat. Cuba, ii, 42(5), probably belongs to tlie genus CoJlettui.

I'age89: Mi/ctophum crenulare. Jordan and Everniann (Proc. U. S. N. M., 1880, 274),

from otf Santa Barbara, is now placed by Jordan in the genus Tarlefonbeania.

Biaphus engraidis, Gilnther. Two specimens, identified by Alcock with this species,

were taken by the Investigator in the Bay of Bengal at station 115, in 188 to 220 fathoms

(Ann. and Mag. Nat. Hist., August, 1891, 129). Jordan and p]vermann refer Scopeltts

cwruleus, Klunzinger, to the genus Diaphu^, and make Myctophum frotorulus, (lilbert

(Proc. U. S. N. M., 1890, 52), from Albatross, station 3072, 584 fathoms, off Washington, a

synonym of Dinphus theta.

Page 91: Rliiiioscopclus rarus was found byLiitken's corresponilents iu the Atlantic in

the following localities: (1) Lat. 20^ N., Ion. 48O-50o W.; (2)lat. 34° 50' S., Ion., 4° 30' W.;
(3) lat. 370 40' S , Ion. 12° E.

; (4) lat. 33° N. ( ?)

Sroprliis antiin-ticus, Giinther, is figured in Challenger Keport, xxii, PI. Li, Fig. ]). It

is perhaps a Ixhbioseopelus.

Page 92: Scopelus pyrsoholus, Alcock (Scopelus pyrsobolus, Alcock, Ann. and Mag.

Nat. Hist., September, 1890, 218, PI. viii, fig. 3, outline). This form was obtaineil by the

Investigator ott' the Madras coast at a depth of 690-920 fathoms. It is impossible to tell to

what generic or snbgeneric group it belongs, the most important characters having been

obliterated before it was studied, but it would seem to resemble in a general way Lioiipadenu.

Page 93: Neoscopeliis macrolepidotus. Add to synonymy:

Viiilliint, Exp. Sci. Trav. et Tal., ll!l, PI. ix, iigs. 2, 2a, 2b.

According to President Jordan, Stenobraclniis of Eigenmaiiii is a synonym of Nanno-

brack ium,thoi\g,h having the dorsal ending over the third or fourth anal ray, and jS. leucop-

sarnm is a NannobracMum as well as N. mexicanum, Gilbert (Proc. C S. Nat. Mus., 1890,

51), from off' the coast of southern California, and X regale, Gilbert (Proc. IT. S. Nat.

Mus., 1891, 541), from the Santa Barbara Channel, California.

Scopelengys frisij*, Alcock (Hi. Zool. Investigator, Fishes,- PI. vii, fig. 7, Calcutta, 1892)

is not a member of the Myctoplridcc, but apparently has affinities with the Aulopida'.

Page 94: Myctophum leucopsaram, Eigeumann (Proc. Cal. Acad. Sci., 1890, 5), taken oft'

Point Loma, Lower California, iu stomachs of 8el)astodes, is pronounced by Jordan, who has

seen this tyi^e, to belong to Nannohrachium. Other species of this genus are that described

by Gilbert under the name Myctophum nannochir, from Albatross station 3072, oW the coast

of Washington, and since found at various points, from the Santa Barbara Islands to Alaska,

Myctophum me.iicanum, (Jilbert (Proc. U. S. N. M., 1890, 51), from Albatross stations 3008,

3009, oft' Lower ('alifornia, and M. regale, Gilbert, from the Albatross collections in Santa

Barbara Channel in OOO to 820 fathoms.

Pag'e95: The following new arrangement of .l/r(«(o/o(/(/(c will be proposed by Jordan

and Evermaun in their new Manual of the Fishes of North America.
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a. Gill rakers very short; dorsal fiu on binder half of body.
b. Dorsal fin well forward, its last ray inserted nearly over the first of anal; luminous spots over and

behind anal forming a nearly continuous series.

c. Luminous spots appearing as impressions on the skin, not placed <,n l)lack globular bodies- anal
rays 25 to 30; double row of spots behind pectorals ceasing at ventrals Mai-hoi icrs

cc. Luminous spots occurring as "convex pearls, each sitting on a l>l,ack gl,)bular body-" anal rays
about U; double row of spots behind pectorals reaching aual ViNciGUEURiA.'nevv -cnn's

bb. Dorsal fin farther back, nearly opposite aual, its (irst ray nearly over the front of anal; luminous
spots over and behind anal gathered in r, clusters of 2 to 4 each, the spots on a black back-
ground; star-shaped pigment spots along lateral line: anal rays about 21.

VAl.K.\tiENNEi,n:s, new genus.

VINCIGUERRIA, Jordan & Evermann.

This genus is close to MaHrolieii.s, from wbicli it difVers, according to Liitkeii, cliiefly

iu the cliaracter of its lumiuous spots which are pearl like and placed on bhmk globular
bodies. Anal short, of lirays. (Named for Dr. Decio Vinciguerra, director of the Acquario
Eoinauo, and oue of the most active and scholarly of the naturalists of Italy.)

VINCIGIIEKRIA ATTENUATA (Cocco) .Jordan & Evermanu.

Maiifolkiis attenuatuH, Cocco, Lett. su. Salmon., 33, 1838, coast of Italy; GiiNTiiEi!, Cat., v, 390, 1861;
LfTKKN, .^polia Atlantica, 271, 1892.

Scojwlits tinon-i, Cuvier & Valenciennes, Hist. Nat. I'oiss., xxii, 440, 184!); after Cocco.

Head 3f ; depth 6. 1). 12; A. 14. Last ray of dorsal just behiud vertical from origiu

of anal. Luminous spots slightly prominent, '-appearing as convex pearl.s, each sitting ou
a black globular body;" 12 to 14 i>airs of spots between frout of aual and base of caudal;

upper row from gill opening to veutrals with 12, 11 between ventrals and anal; from tip of

isthmus to anal, 7+16+10=33 spots. Length 2 inches. Open Atlantic, west to the

Bahamas; in deej) water. (Liitken, etc.)

VALEXCIENXELU'S, .Jordan A Evermann.

This genus is close to Maurolicu.s but with the dorsal fin farther back, opposite anal, its

first ray nearly over front of anal. Photophores above aiuil gathered in about five (-lusters,

each ou a black background; anal fiu long. Deep sea. (Named for Achille ^'alencienues,

the associate of Cuvier, author of the greater part of the " Histoire Naturelle des Poissons,"

a noble work which is the foundation of modern ichthyology.)

VALENCIENXELLU.S TKIPUNCTULATUS (Esmark) .lordau & Evermanu.

MauroUcus tripunciidatiis, Esmauk, Chrisfiania Vid. Selsk., Eorh.. 488, 1870, Mailagascar; LiiTKEK, Spolia

Atlantica, Scopeliui, 49, 1892.

Head 3!|; depth 33. D. or 10; A. about 24. launinous spots arranged in and placed

ou black bodies, 10 pairs in the lower row from pectorals to ventrals; ."> between ventrals

and anal; o black areas between vent and caudal about equidistant, and each one with 2 or

4 small luminous spots set close together (tlic first ."> with 3 each, the fourth with 2, ami the

last with 4); 1 spot ou preopercle, 4 near shoulder girdle; ."» in an upper row behiud pecto-

ral; head and region along lateral line with a row of about 10 black pigment spots, some of

them star-shaped, with many radiations, these largest posteriorly; large and small ones

interspersed. First ray of dorsal slightly before first of anal. Two specimens known, one

from Madagascar and oue from Denmark Straits, between Greeulaiul and Iceland.

For Opisthopfortits soleatus see figures and description in Vaillant. We have -seen the

specimen, but it is incomprehensible to us.

Page 96: Chauliotlus. Insert C. J/rtco«Hi. P.ean (Proc. U. S. N. M., xiii, 1890, 44),

described from a single specimen, obtained at Albatro.su station 2S60, ott' Cape St. James,

Queen Charlotte Islands, at a depth of 876 fathoms.

G. Schnekleri (= C. Sloani) was said by Kisso to have been taken in moycmus projondeurs

off Nice, but its Mediterranean habitat is probably in iu)t less than .".OO fathoms. The type

of the species, originally described by Mark Catcsby, the Virginia naturalist, under the

name of Vipera marina, was obtained at (iibraltar.

19S6S—JSo. 2 33
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Piigei)!): Cyelothonc mierodon. Bxaiuples of this species were taken by the BhiL-o ii

the following localities: Station cxxxix, off Caya de Moa, in 1,554 fathoms; station cxLiv,

ott' Barbadoes, in 237 fathoms; station CL, off Martinique, in 470 fathoms; station CLiv, off'

Santa Cruz, in 580 fathoms; stati:)n CLVI, off Montserrat, in 88 fathoms; station CLViil, off

Martiniciue, in 565 fathoms; station CLix, off" Dominica, in 333 fathoms; station CLXXXix,

in K lat. 24© 30', W. Ion. S4o 05', in 9~>~> fathoms; stations ccxx and CCLXV in the same

locality; station ccxii, off Oorysfort Eeef, in 320 fathoms; and station ccxix, in N. lat. 24'^

33', W. Ion. 84° 05', at a. depth of 1)08 fathoms.

The Fish Hnick obtained si)ecimens as follows: From station 953, in N. lat. 39° 52' 30",

W. Ion. 70° 17' 30", at a depth of 724 fathoms; station 954, in N. lat. 39° 53' 00", W. Ion.

70° IS' 30", at a depth of 651 fathoms; station 994, iu N. lat. 39° 40', W. Ion. 71° 30', at a

depth of 308 fathoms; station 997, in N. lat. 39° 42', W. Ion. 71° 32', at a depth of 335

fathoms; station 998, in if. lat. 39° 43', W. Ion. 71° 32', at a depth of 302 fathoms; and

station 1096, oft' Martha's Vineyard.

Specimens were secured hy Wxq Albatross in the following localities: Station 2001, iu

N. lat. 370 46' 30", W. Ion. 74'^ 00' 00", at a depth of 519 fathoms; station 2034, in N. lat.

390 27' 10", W. Ion. 090 56' 20", at a depth of 1,346 tathoms; station 2035, in N. lat. 39° 26'

10", W. Ion. 70° 02' 37", at a depth of 1,362 fathomu ; station 2036, in N. lat. 38° 52' 40",

W. Ion. 69° 24' 40", at a depth of 1,735 fathoms; station 2040, in JST. lat. 38° 35' 13", W. Ion.

680 16' 00", at a deptli of 2,220 fathoms; station 2044, in IS". lat. 40° 00' 30", W. Ion. 08° 37' 20",

at a depth of 1,007 fathoms; station 2045, in N. lat. 40° 04' 20", W. Ion. 68° 43' 50", at a depth

of 373 tathoms; station 2047, in N. lat. 40^ 02' 30", W. Ion. 68° 48' 40", at a depth of 389

fiithoms; station 20S3, in N. hit. 40° 26' 40", W. Ion. 67° 05' 15", at a depth of 959 fathoms;

station 2095, iu N". lat. 39^ 29' 00", W. Ion. 70° 58' 40", at a depth of 1,342 fiithoms; station

2097, in N. lat. 37° 56' 20", W. Ion. 70° 57' 30", at a depth of 1,917 fathoms; station 2098, iu

N. lat. 370 40' 30", W. Ion. 70^ 37' 30", at a depth of 2,221 fathoms; station 2103, iu N. lat.

380 47' 20", W. Ion. 72° 37' 00", at a depth of 1,091 fathoms; station 2106, iu N. lat. 37° 41'

20", W. Ion. 730 03' 20", at a depth of 1,497 fathoms; station 2116, iu N. lat. 35° 45' 23",

W. Ion. 740 31' 25", at a depth of 888 fathoms; station 2117, iu N. lat. 15° 24' 40", W. lou.

63° 31' 30", at a depth of 083 fathoms; station 2118, in N. lat. 13° 32' 40", W. Ion. 62° 54'

00", at a depth of 090 fathoms; station 2190, in N". lat. 39° 40' 00", W. Ion. 70° 20' 15", at a

depth of 1,180 fathoms; station 2209, in N. lat. 39° 34' 45", W, Ion. 71° 31' 30", at a depth

of 1,080 fathoms; station 2223, in N. lat. 37'= 48' 30", W. Ion. 09-' 43' 30", at a depth of 2,516

fathoms; station 2220, iu IST. lat. 37° 00' 00", W. Ion. 71° 54' 00", at a depth of 2,045 fathoms;

station 2352, iu N. lat. 22° 35' 00", W. Ion. 84° 23' 00", at a depth of 463 fathoms; station

2382, in N. lat. 28° 19' 45", W. h)n. 88° 01' 30", at a depth of 1,255 fathoms; station 2427, in

N. lat. 420 46' 00", W. Ion. 51' 00' 00", at a depth of 523 fathoms ; station 2534, iu K lat. 40°

01' 00", W. lou. 67° 29' 15", at a depth of 1,234 fathoms; station 2550, in N. lat. .39o 44' 30",

W. Ion. 70° 30' 45", at a depth of 1,081 fathoms; station 2553, in if. lat. 39° 48' 00", W. Ion.

70° 36' 00", at a depth of 551 fathoms; station 2562, in N. lat. 39° 15' 30", W. Ion. 71°

25' 00", at a depth of 1,434 fathoms; station 2565, in X. lat. 38° 19' 20", W. Ion. 69'= 02'

30", at a depth of 2,009 fathoms; station 2568, in Is^. lat. 39° 15' 00", W. Ion. 68° 08' 00", at

a depth of 1,781 fathoms; and statiou 2571, in N. lat. 40° 09' .30", W. Ion. 07° 09' 00", at a

depth of 1,350 fathoms.

MANDUCUS, Goode and Bean, n. g.

Page 104: After Photichtlnjs add: The species described by Johnson under the name
Gonostonm madercnsc (Proc. Zool. Soc, 1890, 458) does not belong to the genus Gonostoma as

limited by us, although apparently a member of the fannly Gonostomidw. Its relations are

most nearly with Photiehthys, having as it does the dorsal flu placed in the middle of the

back over the space between the ventral and the anal. It is, however, distinguislied from

Photichthys by the absence of the adipose flu and scales upon the back, and by the pres-

ence of scales upon the cheek and also by the absence of fangs upon the vomer, and the

preseuce of a double row of teeth iu the auterior portion of the lower jaw.
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Eatber than assign au Atlantic species to a genus only known from the South I'aeitic

it seems justifiable to provisionally form a new genus for its reception, it being in our Judg-
ment safer to overestimate diagnostic characters which are supposed to exist rather than
to undervalue them and withdraw attention from them by tlie op[)osite course.

We therefore propose for this form the generic name Mandnciifi, characterized as fol-

lows: Body oblong, compressed, covered witli scales except upon the top of the head and
upon the ridge of the back, which is rugosely warted; two rows of spots on each side of

the belly close to the ventral line. Head elongate, conical, much coni])ressed, with thin

bones; the cheeks covered with large scales. Opercular bones thin, the month and gill

openings very wide. Under jaw for the most part inclnded, armed with a single row of

sharp conical teeth with small ones between them and a double row of eight smaller, but

similar ones in front. Tpper jaw with a single row of teeth in front similar to those in the

lower jaw, followed on either side by a few very loug teeth with others smaller behind.

Vomer with a few teeth; a row of minute sharp teeth on the palatines, and a row of teeth

on the entopterygoids as well as a small similar patch on the upper side of the tongue. Eye

moderate. Dorsal in the middle of the back over the space between the ventral and the

anal. Pectoral and ventral well developed, the latter mirrow and shorter than the pec-

toral. Anal lower than dorsal with longer base. Lateral line much as iu Gonostoma.

MAXIU'Crs MADEKENSIS (.louxsox).

Diagnosis: A tish ha\-ing tlie body ehtn gate, compressed; its height is included tJi

times in its length without the caudal ; the length of the head ."ii times in the same distance.

The top of the head is scaleless, armed with two low converging ridges which meet in front

of the orbits. Cheeks with large scales; protile rather steei) and snout short. The eye,

which is round, does not reach the profile; its diameter is included about ."> times in the

length of the head, its distance tiom the snout is rather more than its owu diameter, and

from the jaw rather less.

The lateral line begins near the eilge of the opercle, k of f 1»?. height from the outline of

the back, and following gently until it reaches the middle of the height under the dorsal,

it then runs straight to the base of the caudal. Two rows of photophores, which are silvery

or pale steel blue in color, are closely set low down on each side of the belly. The upper

row, on which between CO and 70 spots may be counted, begins at the throat and is con-

tinued to the base of the caudal, and the lower row rans along the isthuuis between the gill

openings and likewise extends to the caudal.

Radial fornuila: D. 11; P. 10; V. 8; A. 33; 0. Ill+lil+ lU.

Scales undetermined.

This species is known from -.i single specimen obtained by John.-^on in the market at

Fnnchal and is now at the British .Aluseum.

Color blackish, with two rows of silvery or i)ale blue spots along (iach side of the belly.

Page 105: Astronenthvs nigcr. Add to synonymy:

GuNTUER, Challenger Report, xxxi, Pt. ii, 3S.

Paae 108: tifomhiH nchulo.sns, Alcock. A good figure is given in " Illustrations of the

Zoology of H. M. S. Livrslujntor" Part i, PI. Vii, fig. 1, Calcutta, 1802.

Page 118 : Caulopus bom,Hs, Gill (Proc. Acad. Nat. Sci. I'hila., 18(52, 128). occurs in the

Northeast Pacific.

Caulopus .crru, tiill (/. c), is known only from a single specimen taken ofl Monterey,

Lower California.
, , , . ., ^, •

Paralepis. In the study of this genus, special attention should be given o the uupor-

tant paper by Cristoforo Bellotti, entitled -I I'aralepidini del M..d,terraneo, .n the At .

della Societa Italiana di Sci. Nat., xx, lasc. 1, 1877; and his remarks m the same joiumal,

XXXIV, 1802, 34^.
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KEY TO THE MEDITERRANEAN SPECIES OF PARALEPIS.

(After ]5<-llotti.)

Rays in fiout dorsal, 10.

Anal rays, 30.

Ventrals in advance of dorsal. Caudal peduncle rather long P. spiiyr.enoidks, Risso.

Veutrals inserteil behind niid<lle of front dorsal. Caudal peduncle very short.

P. CuviKRi, Bonaparte = (P. cokeoonoidks, C. & V.).

Anal rays, 22-3.

Ventr.als slightly in advance of dors.il P. SPEClOSUS, Bellotti.

Ventrals inserted under third ray of front dorsal P. coregonoides, Eisso.

Kays in front dorsal, 13.

Anal rays, 22.

Veutrals in advance of dorsal P. hyalinus, Raf.

(See Bellotti, Atti Soc. It. Sci. Nat., Milan, April 20, 1877, May 30, 1891, M.ay 22, 1892.)

The following account of the genus Arrtozenus, Gill, will occur in Jordan and Ever-

maun's new manual.

ARCTOZENUS, Gill.

Arctozenus, Gill, Proc. Ac. Nat. Sci. Phila., 1864, 188.

Head elongate, conical, the snout attenuate, the jaw.s straight, the lower mostly cov-

ered by the upper; teeth of lower jaw anteriorly slender, recurved, and distant; posteriorly

small, acute, and close together. This genus is closely related to Sudis, from which it differs

mainly in the absence of lang-like teeth. From Paralepis it differs in the position of the

ventral fins, whicli are entirely behind the dorsal. The known species belong to the deep

waters of Arctic America ; long, slender fishes suggesting the Barracuda in outline. («,oxr«-,

northern; f^i-"?, strange.)

a. Teeth comparatively strong; Atlantic species A. uoreams.

aa. Teeth comparatively weak ; Pari fic species A. coruscans.

A. coruscans was described by Jordan and Gilbert, in 1880 (Proc. U. S. N. M., 411), from

off Port Townsend, Wasbiugton.

Page 120: Paralepis intcniicdius, Poey, is referred to Suclis,

Odontostomus atratus, Alcock (Jouru. Asiatic Soc. of Bengal, LXii, Part ii, No. 4, 1883,

p. 14, PI. IX, flg. 4), was obtained from 128 fathoms in the Bay of Bengal.

Page 128: Folyipnits spinosiis. The locality of the specimen assigned by Alcock to this

species was Investigator station 115, and the range of depth was 108 to 220 fathoms—not

240, as stated in the text.

Idiacanthus antrostomus, Gilbert, was obtained by the Albatross in G03 fathoms at

station 2980, off the coast of southern California (Proc. U. S. X. M., xiii,1890, 54).

Page 129: Halosaiiriis parmpinnis, Alcock {Halosaurus parvipinnis, Alcock^ Ann. and

Mag, Nat. Hist., November, 1892, 362).

This species, represented by a single female, about 15 inches long, with gravid ovaries,

taken by the Investigator at station 122, Laccadive Sea, 805 to 880 fathoms, has the scales

of the lateral line but little larger than those of the rest of the body, and probably belongs

to the restricted genus Halosaifrus.

Page 134: Aldrovandia mcdiorostris (Giiuther) [Challenger Eeport, xxii, 239, PI. Lix,

flg. C]. A single specimen, 17i inches long, was obtained by the Challenger at station 207,

west of the Philippine Islands, at a depth of 700 fathoms.

Page 132: Aldrorandia «,^h is (Giiuther, Ann. and Mag. Nat. Hist., 1877, 444; Chal-

lenger Eeport, XXII, 241, PI. Lix, flg. b: Alcock, op. cit., October, 1890, 309) is recorded from

soutb of Japan, 505 fathoms, and the Arabian Sea, 1,000 fathoms.

A. HosJiynii, Alcock, h>c. cit., is closely allied to, if not identical with, the preceding,

and was obtained from 1,000 fathoms in the Arabian Sea. A good figure is given in "Illus-

trations of the Zoology of H. M. S. Investigator,-' Part i, PI. vii, flg. 3, Calcutta, 1892.

Aldrovandia anguilliformis {Eolosaurm anguilliformis, Alcock, Ann. and Mag. Nat.

Hist., December, 1889, 453) was obtained by the Investigator in the Gulf of Manaar at a

depth of 675 fathoms.



APPENDIX. 517

Page 134:: Aldrovamlia mcdioro.strls (Giintlier) was obtained in 1,S!»4 l)y tlie Inrestvjaior
at station 150 in the Laccadive Sea, in 71!) fathoms (Alcock, Journ. Asiatic Society of Heiiffal,

LXiii. Part II, Xo. 2. p. I'L*).

Page 13G: Ralosnurlchlhi/s carinicawla, Alcock. A good figure is given in " fllustra

tionsof the Zoology of H. 'SI. S. [npesticjator;^ Part I, PI. vii. flgs. 2, 2a, Calcutta, 1892.
Page l.'?8: Confiermitra-jKi loiujianida. In addition to th(> locality cited, the rnvfutif/nlor

obtained this form at station 120, in the Bay of Bengal, at a depth of 240 to 27(> fathoms.
Alcock states that Congcrmunriia loiiflicauda "seems to be characteristic of the Bay of

Bengal between 200 and .300 fathoms"' (Ann. and JNIag. Xat. TTist.. November, 1S02, 3(12).

A good figure is given in "Illustrations of the Zoology of* II. M. S. Inrestii/ator" Part
I, PI. VII, flg. 5, Calcutta, 1892.

Congermurwna nasica, Alcock (Journ. Asiatic Soc. of Bengal. Lxm, Part ir. 1893, ]>. l.T;

111. Zool. Invest'Kjator, Fislies, PI. ix, fig. 2, 1894).

Coru/ermura'na mustelkvpx [Congcrmurmia muHtelicipH, Alcock, Journ. Asiatic Soc. of

Bengal, lxiii. Part Ii, No. 2, 1894, p. 19, PI. vii, fig. 5) occurs in the Bay of Bengal,

station 112, in Ifi.j to 2.10 fathoms.

Comjermura'na Hiiualiceps, Alcock (Journ. Asiatic Soc. of Bengal, Part ii, No. 4, 1883),

a species allied to G. megastoma, was obtained in the I>ay of Bengal in 128 fathoms, as was

also G. nasica, Alcock.

LepiocephaJus vulgaris. jNIany individuals were taken by A'inciguerra in the Gulf of

Genoa, July 20, 1879, at a depth of about GOO meters (Crociere delle Yiolante, 120).

Uroconger ricinici, Alcock. Alcock identifies with tliis species a large female, 2.">

inches long, with gravid ovaries, taken by the luvcutigatur at station 132, in the P.ay of

Bengal, at a depth of 475 fathoms (.Vnn. and Mag. Nat. Hist., November, 1S92, 303).

Page 139: Goloconger raniceps, Alcock. Alcock states that this species seems to be

characteristic of the Bay of Bengal between 200 and 400 fathoms, occurring in almost every

haul (Ann. and Mag. Nat. Hist., November, 1892. 304).

A good figure is given in ''Illustrations of the Zoology of II. .M. S. Inrextigator,"' Part

I, PI. VII, fig. 4, Calcutta, 1892.

Promyllantnr purpurcus, Alcock. A good figure is given in •' Illustrations of the

Zoology of H. M. S. Investigator,'' Part I, PI. VI, lig. 2, Calcutta, 1892.

Page 143: Synaphohranchiis pinnatm. Add to synonymy:

GvNTHER, Challenger Report, VI, Shore Fishes, 1880, d'S.

Page 145 : Size of Histiohranchm iiifeniali.s. Type, .•!3279. ISi inc'hes or 470 millimeters

long; 44.324, station 2()<i9, Albatross. 11 J inches or 280 millimeters; 382(1.-), station 2727,

^//;«iro.s-.s, 31^ inches or 800 millimeters.

Page 140: Sauromimvneso.v vorax. Alcock. A good figure is given in •• Illustrations of

the Zoology of H. M. S. Investigator;' Part i, PI. VI, fig. 3, Calcutta, 1892.

Xenomystax trucidens. Alcock (Journ. Asiatic Society of Bengal, LXiii. Part ir.. No. 2,

p. 20), found by the Investigator in the Laccadive Sea, station 150. 719 fathoms, is closely

allied to X. atrarius, Gilbert.

Page 149 : Nettastoma melanuriim. A single individual was taken by Vinciguerra with

long lines in the Gulf of (i.Mioa, July 20, 1879, at a depth of about 000 meters (Crociere

delle Yiolante, 121).

Page 150: Gavialiceps microps, Ah-ock i Ann. and Mag. Xat. Hist.. November 1892,304),

gives additional notes upon two specimens. 13 and 15 inches long, obtained by the Invcsti-

(lator in the Laccadive Sea, station 120, 1,370 fathoms, and in the Gulf of .Manaar, station

128, 102 fathoms. He suggests that this species is perhaps identical with that described

by Yaillant under the name yemirhtbys infans; in other words, the species discussed by

us under the name of Serrivomer liirhardii (see p. 155). This opinion is, of course, simply

by way of suggestion. r, , i

The form referred bv Wood-Mason t.. the genus Gavialiceps, under the name G twnwla,

is referred by Alcock to the g.-nus Nettastoma. After a study of numerous sexually imma-

ture males and femah-s, nearly 2 feet in leug.h, an<l several young ones. Iron. TnvcsUgator
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.station 120, B;iy of Bengal, 120 to 76 fathoms, Alcock states that the species was originally

described from immature individuals, and was included with (JaviaUccjys microps in a new
genus. The investigation of full-grown individuals shows that this species has no i)lace in

the genus Gavialice^Js, which is a true Nemichthyine form without hus, but that it ought to

be ranked with Xettufitoma (Alcock, Ann. and Mag. Nat. Hist., 1891, 136).

Page 15S: Incest i<iatfir, Goode, new genus. A genus of Nemielilliyichv apparently

allied to the Spiairomcrinw and to the genus Scrrirumer, the jaws being moderate and

the length of the snout little more than half that of the head. "The gill openings, which
arc wide, are separated from one another only by a thin fold of the skin,'' as in tS2>inirom-

erina: "Small recurved asperities in crowded bands form the dentitions of the Jaws and
vomer." A long series of stout, sharp, close-set spines like those of Notacantkus occupying

the middle third of the dorsal fin. Pores of lateral line arranged in quincunces. Type,

Inrestiijiitor amiithonolus (Alcock). (Journ. Asiatic Society of Bengal, i.xiii, Part ii, No.

2, p. 22), which was found by the Invesfiyafor in the Bay of Bengal, station 165,.in 475

fathoms.

Page 151): Eurypharynx pelecaiioides. Three specimens were taken by the French

Expedition off the coast of Morocco, in depths of 1,0.")0, 1,400, and 2,300 meters.

Page 160: ThjKommd hitci'plinlKfi, Alcock. A good figure is given in "Illustrations of

the Zoology of 11. M. S. Inrcstiyaltir," Part I, PI. VI, tig. 1, Calcutta, 1802.

Page 167: Second paragraph. Eisso said "neuf rayons," which makes the whole

occurrence still more incomprehensible.

Page 176: Biry.r npU-iideitH. Add to synonymy:

GiJNTHER, Challenger Report, vi, Shore Fishes, 3.

Bery.r decadactylits. A stray specimen was taken at Nice in July, 1885, and is now
in Giglioli's collection in Florence. This would indicate that this sjiecies is becoming a

member of the deep-sea fauna of the Mediterranean.

Page 17S: rkcfromus {t') microps {Mclamphai's microiin, Giiiithcr, Oliallenger Eeport,

XXII, 26) was obtained by the Challenger at station 14(i, between the Oape of Good Hope
and Kerguelen Island, at a depth of 1,375 fathoms.

Page 179: Tleclromus crisiiceps {= Mclaniphdl'n criaticcps, Gilbert). A specimen, •S

inches long, was obtained from Albatross station 3075, off the coast of Oregon and Wash-
ington, at a depth of 859 fathoms (Proc. U. S. N. M., xiii, 1890, 60).

PlertroniH.s Ingnbris (= Mclaniphars hipiibris, Gilbert) was obtained by the Albatross at

station 292.>, off southern California, at a depth of 832 fathoms. It is evidentlj' a Plectro-

mus rather than Melamphalis, having the dorsal overlapping the anal, and having three

spines in tlie dorsal (Gilbert, Proc. U. S. N. M., xiii, 1890, 60).

Page 189: Trachlchthys Traillii, Hutton (Ann. and Mag. Nat. Hist., 1875, xvi, 315;

Trans. New Zeal. Inst., viii, 212.—Arthur, Trans. New Zeal. Inst., 1885, xvii, 162, PI. xiv,

fig. 2.—Giinther, Challenger Keport, xxii, 23). A specimen, 7i inches long, was found

dead and floating on the surface of tlie water near Stewart Island; a second of the same

length was caught in Otago Harbor, September 6, 1884; and a third smaller one since that

date.

Trachichthys fernandezianus, Giinther (Challenger Eeport, xxii, 23). Two specimens,

preserved in a dry state, were contained in the series of Chilean tish presented by the

Chilean Government to the British Museum. They were stated to have been captured at

Juan Fernandez, and are 5 inches long.

Trachichthys ' :cl-soniensis (Castelnaii), Macleay
(
Trachichthys aiisfralis, Castelnau, Proc.

Linn. Soc. N. S. W., 1879, ill, 364. 2'rachichthys jachsonioisis, Macleay, op. cit. v, 511,

—

Giinther, Challenger Eeport, xxii, 22). A single specimen, 5i inches long, was found in

Port Jackson on the 19th of September, 1S77.

Trachichthys atistralis, Shaw (Nat. Misc., 378.—Giinther, Cat. Fish. Brit. ]\lus., i, 10;

Challenger Eeport, xxii, 22). "Besides the dry typical specimen," says Giinther, "I have

seen only one other, 2 inches long, which also is stated to have come from Australia."
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Trachichthys intermedins, Hector (Trans. New Zeal. Inst., Yii, M:,, I'l. xi. Ii<v. KS.\.—
Giiiitlier, Clialleuger Jieiwrt, xxii. 24). Two spcciiiiciis were collc'cted l.y the Challenger
Expedition—one 3.', inches long, on tlie east coast oi' Xew Zealand, at station 100, in 275
fathoms.

The specimen described by Dr. Hector was only 2.7 inches lon.n, and was obtained oil'

Cape Farewell in 400 fathoms.

noplostetlms mediterranrus. The ran^e of this s].ecies, not liitherlo known north of
Madeira, has been extended to the coast of (Ireat IJritain by the liev. Mr. (Ireen, who
obtained a specimen in the snn\mer of ISSII olf the southwest coast of Ireland (Giinther,

Ann. and Mag. IS'at. Hist., December, ISS!), 417).

The laiige of this form in the Mediterranean seems to be limited on the east by Malta
(diilia, Tentam., lehth. .Melitens., ISfil, 22). Ft was recorded by (iiiichenot and IJonrgeot

from Algeria, and is also known from the (rulf of Naples (Costa) and the C.ulf of Palermo
(D(ederlein), who records it also from Messina, where it is called "liulicaru.''

Its range in the western Atlantic is from 11^ 43' to .'}!)" 50' X. lat.; in the eastern

Atlantic from 36° to oO^.

A specimen was taken in the Bay of Bengal at Tnres1i{/<it(n- station 1(!2, at a depth of

145 to 250 fathoms.—Alcock, Journ. Asiatic 8oc. of Uengal, Lxiii, Tart ir, No. 2, 1S04, p. 2.

We are disposed to recognize the Hophstcthus jttpoiiicuH of Uilg(!ndorf as a distinct

species, until the differences recorded by Hilgendorf and (iiinther can be studied from a

larger series of specimens.

Pagel!t5: Jordan and Kvermann propose the new generic WAma Escolar iuv TInirsi-

tops viulaceiis, Bean. They also are of the opinion that Thyrsitex niger, Poey (enumerated

Pise, Cubens, 1875, p. 74), is of the same species. Since this was described from a fragment,

we have not taken it into consideration in our studies.

Page 201: Jordan and Kvermann refer our Di/rotii.s i><(rripiiniin to rromrthichtliys,

though with some doubt as to the proi)riety of so doing.

Prometliichfhys lientialensis (Alcock, Tliyrsilcs bcii(jt(lrn.sis, .b/urn. Asiatic Soc. of Bcn.yal,

LXIII, Part II, Xo. 2, 1894, p. 3), a species allied to /'. pnimetheoides, Bleeker, was obtained by

the Investigator at station 102, in the Bay of Bengal, 145 to 250 fatiioms.

Page 203: Lepidopii.s Insifdiiiciis, SUmy {L. canddius), occurs, says Capello, in great

abundance off the coast of Portugal, where it is taken in the open sea in March and April

(Peixes de Portugal, 1880, 16).

The specific identity of the tish tound at St. Lucas by Xantiis is .so (hmbtful that wo

prefer to refer to it as L. A'antnsi, new specilic name.

Page 208: Trichiurus Icptiiriis, the I'ei.rc csiMda lomo, is veiy abundant off the coast of

Portugal, where it is taken with the deep-sea lines used for sharks (Capello, Peixes de

Portugal, 1880, 10).

Page 221 : Dirvlmiis argeuteiis is referred to by Taillant, pp. 18 and 45, under the name

Gyrinomenc nummnlaris, he having at flrst sui)i.osed his species to belong to a new genus

and species.

After 2>*vfw(rt a<ld:

STEINEGERfA, Jorvlan and Evermann.

Slemeqerm, .TouoAN .,..,1 I.'.vkRM vxx, Proc. U. S. Nat . M ns.. l-^.^ti. If.7. (Typo, >\ ruhc.reu..)

A genus allied to, and possibly belonging to, the tamily Bramidw, having the body

ovate, considerablv compressed, closely covered with membranous scales, which are closely

imbricate.], and with a distinct median keel. Clelt of month very oblhpie, the lower jaw

Strongly projerting. Xo distinct lateral line. Dorsal and anal tins somewhat elongate, the

former with eleven, the latter with two spines. Caudal lunaf, with short and slender

peduncle. Ventrals thoracic, not depressible, with one spine and hve rays.

Jaws with siu-le bands of small cardiform teeth, those in front largest, especially

in the lower jaw.
'

Teeth in viliiform bands on the palatines, but absent from the vomer.

Premaxillaries protractile; preopercle without angle, with ascending limb linely serrulate,

and with a few coarser teeth about the angle. Vent well l>ehind ventrals.
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This genus, dedicated by Jordan and Evermaun to Dr. Leonbard Htejncger, curator of

reptiles in the TJ. S. National Museum, is, according to Jordan and Everinann, closely

allied to (framinivolepis and Psene.i, and is placed by them provisionally in the family

Brconkhv, although its relations are not definitely determined.

Having been found in the stomack of a Red Snapper, which inhabits considerable

depths, it is provisionally placed among deep-sea fishes. The fact of its never having been

found in the surface faunas of the Gulf of Mexico gives additional reason for supposing

that it is an inhabitant of the deep regions.

STEINEGERIA RUBESCENS, Joidau mul Evcrmann.

Steinegeria ruhesceiif, .Tordax and Evekmann, Proc. U. S. Nat. Mus., 1886,467.

Body ovate, considerably compressed, the greatest thickness a little less than half length

of head. Anterior of profile from tip of snout to base of dorsal nearly straight. Outline

of belly prominent, the axis of body being rather nearer dorsal than ventral outline. Breast

and belly not carinate.

The head is but little longer than deep, its upper surface flattish, the bones not very

firm; its length contained 2§ times ia the total length (3^ with caudal); the deptli twice

(2.\ with caudal). Interorbital space nearly flat, with two ridges, about as broad as eye,

which is 3^ in head. I'reorbital very narrow, somewhat cavernous, its edge sharply den-

tate; snout short, o in head.

Mouth very oblique, the lower jaw strongly projecting, the broad maxillary reaching

to below middle of eye, its length half that of the head. Each jaw with a band of small

cardiform teeth, those in front largest, especially in the lower jaw, but all of them small.

A band of viiliform teeth on each palatine bone, but none on the vomer; preniaxillaries

protractile. Lower jaw with conspicuous pores

Preopercle forming a nearly even curve, without distinct angle. Ascending limb of

preopercle very finely serrulate, with some four or five coarser teeth about the angle. Other

opercular bones very thin, with entire edges. Cheeks, opercles, maxillary, and top of head

closely covered with scales similar to those on rest of body, but a little smaller.

Gill-rakers rather short and wide apart, S or developed on the lower part of the arch,

the longest about one-third length of eye.

Body closely covered with membranous scales which are closely imbricated, deeper than

long, each with a distinct median keel besides which are some smaller radiating ridges,

especially on the scales of the sides of the body. These ridges on the scales give the body

a rough appearance, although they are not spingerous. The keels on the scales form con-

tinuous ridges, giving the whole body a striated appearance. Scales largest on middle of

sides, becoming smaller on back and on belly. No distinct lateral line. Fins with few

scales or none.

Dorsal spines very slender and flexible, some of them ending in filaments (all more or

less mutilated in typical example). Soft rays separated trom spines by a deep notch

extending nearly to base of fin. Soft dorsal elevated, the longest rays about 1^ in head.

Caudal lunate, its peduncle very short and slender. Anal fin high, its spines short and

slender, the longest ray IJ in head. No free anal spines. Ventrals inserted before pec

torals, their length H i" head. Tentrals not depressible into a fissure of the abdomen.

Pectorals li in head. Vent well behind ventrals.

Color in life salmon red, rather bright and nearly uniform, darker on back, silvery

under the chin. Fins all salmon, with black areas toward base on both dorsals and anal.

Ventrals largely black. Lining of opercles pale.

Radial formula: D. XI-1, 18; A. II, 20; V. 1, 5. Scales ca. 50-26.

A single specimen (Cat. No,*37991, TT. S. N. JI.), 5 inches in length, in fair condition,

was found by Dr. Jordan in the stomach of a Red Snapper at Pensacola, Fla.

Page 220 : Notneiis Gronovii. Add to synonymy

:

Gi'NTiiF.R, Challeugcr Report, vi. Shore Fishes, 1880, it.
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Batkyseriola cyanea. This form, characterized by Alcock as a Caraiigid with the general

aspect of Guhicvps, was taken at station 120 of the Inrentigator, in the Bay of Bengal, at a

depth of 240 to 270 fathoms (Aleock. Ann. and Ma-i'. Xat. Hist., July. 1801. 2;?).

Page 222: Luvariis iininriaUs. See the remarks of Bellotti on Astrodermus elegans

{Cat. Soc. Nat. Sci. Nap., May 30, 1S91).

Page 220: Caprox apcr, Linnseus. The fact that the Imbitat of this species is constantly

in rather deep water is made more evident l)y the capture of a si)ecimen otf the southwest

coast of Ireland at a depth of 180 fathoms, confirming the observations of the French

explorers, who found it at from 30 to 175 fathoms off the coasts of France. Spain, and

Morocco. Giiuther is of the opinion that the stragglers which have been found from time

to time in considerable nund)ers along the coast of Kngland came from deep water in the

adjoining region (Giinther, Ann. and Mag. Nat. Hist., >;oveml)er, 1889, 417).

Page 230: Under Chilodipteruhi' add:

MELANOSTOMA, Doderlein.

Melanostoma, DoDERi-Eix, Deiikschrift Iv. Akad. Wiss. Wien, xi.vni. 1883, r<.

Body elongate, oval in cross section. Seven gill-rakers. A small row of fine, closely-

set villiform teeth in the jaws, on the vomer and palatines; <m either side, in advance, a

canine tooth in the intermaxillary: a row of canines in the upper jaw, along the inner-side

of the dentary. Preopercadum finely toothed, operculum with two spines. Two dorsal fins,

the first with nine flexible rays, the second not so high. Scales large, thin, and cycloid;

head covered with scales, which are almost entirely hidden under the skin.

A sincrle species, M.japonicum. Dcederlein (hw. cit., i>l. i, fig. 2), was obtained at <u)nsid-

erable dep'ths off Tokio, Japan. This species is generally iuclud.'d in the list ot deep-sea

forms, and is provisionally assigned to the family ChUodiptervUv.

Pa«e "30- Cancel the reference to Parascomhrops in the key to the ChiUnhpteridw.

Page 232; EpUjonm telescopus occurs at great depths along the coast of Portugal, where

it is rare (Capello, Peixes de Portugal, 1880, 5).

Page 235 :Acroj;o;»r/. Add to its synonymy 7Vm,srow/;;op.v, Aleock (seeCoodeand Bean,

^"t:i:S^is rlllyin of .ic.,... ami ZV,,.......,. ;..«<..«. hlen.ical with

Acropoma phUijlpincn.- (see p. 235). Aleock, Journal Asiatic So.-.ety ot Bengal, lxmi,

^"'I:^poI::'^iippLs. ,= rara.co.l>,ops pellucidus, Aleock) is fbund in the Bay of

''"^fi::237'"S!t;;:S;;:.n...,..>W, Alcock, m. Zool. /«....«..., Fishes pi. x^ eg.

^:^:;^:ideL (GUbert). This species was
;:b^-"-^^'^^''V''^;n8.;;^^^f

•'^"'

California at station.2996. in 112 fathoms (Cilbert, Proc. U. b. N. M., xiii, 1800, 61).

^^Z:CeJ:%mert, TUe AWa.o.. obtained numenms ^I'-J--
-t t^ ^Pe-- 1-

station 2990, off southern Califor.nia, at a depth ot 112 fathoms (Odbeit, I loc. I
.
S. N. M.,

XIII, 1890, 62).

Page 237: Under Centroprhtis, add:

CEXTROPRIi^TIS AXXn.AKIS. Gi xtmeu.

Ce„U;.prisns a,.„..lan., GfKTUK.. Challenger K.,.o.-. ., Part v,, Shove Fishes, G. PI
., «.. C.

Margin of the preoperculum roumled, ^vit-.jt sf^"^ .;;-_;;t t e -.^ ;;P-i.u.

with 3 spines.
R^^^^lf

^'

-J^^j^Z^t ^ 'i om ^Jlllb^
saddle-shaped spot on the back ot the ii uiik. an(i »

buco, in 30 to 350 fathoms {(liinthcr).
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After Anthias, add

:

BATHYANTHIAS, Gunther.

Bathyanthiaa, GCNxriEU, Challenger Report, vi, 6

"Form of the body similar to that ot.Anthias. One dorsal flu with 9 spines; anal witli

3 ; caudal truncated. Teeth in villiform bands, in the jaws, on the vomer and palatine bones,

without canines. Tongue smooth. Preoperculum liuely serrated, without projection. Scales

of moderate size, very finely ciliated. Branchiostegals seven" [Giinther, loc. cif.).

A single species, Bathynnthiafi roseus (CTiintlier, loc. cit., VI. T, fig. b), was obtained by

the ChaUcwjer at station IL'li, off Pernambueo, in 30 to 350 fathoms.

SYNAGROPS, Gunther.

Melastoma, Doderi.ein, Denkschr. d. k. Akad. d. Wiss. Wien, xi.vm, 1883, 5.

Si/nagrops, Gi'NTHer, Challenger Report, xxii. 1()2.

Shape of tlie body rather elongate. Upper side of the head with muciferons cavities.

Preoperculum finely denticulated, operculum with two points. Two dorsal fins, the first

with 9 slender spines, the second rather short. A narrow band of villiform teeth in the

jaws, on the vomer and palatine bones, with the addition of a pair of canine teeth in the

upper jaw, and a series of similar teeth in the lower. Scales large, thin, and cycloid. Air

bladder present. Pyloric appendages in small number (six to seven). Pharynx and

peritoneal cavity black (Giinther, loc. cit.).

The ty])e of this genus, Synaf/rops japonicus (Doderlein), Giinther, was taken ott' Tokio

from " very great depths."

Page 239: Under Pn.stipomatidw add:

PROPOMA, Giinther.

Propoma, Gunther, Challenger Report, vi, 39; xxii, 15.

"This genus is closely allied to Hetcrognnthodon, but differs from it in having 9 dorsal

spines only, in lacking the canine teeth in the upper jaw, and in having considerably smaller

scales on the back" [Giintlur, loc. cit.).

Propoma roseum, Giinther (loc. cit.). This species was obtained by the ChnUenyer off' the

Ki Islands, at station 192, at a depth of 129 fathoms.

I'ulyjirion, according to Capello, is found along the entire coast of Portugal, and belongs

to the open deep sea (Peixes de Portugal, Lisbon, 1880, 5).

Pagje 241: Friacanthun catalufa. Add to synonymy:

Priacanthiis macrophlhxlmus, GiNTHER, Challenger Report, vi, Shore Fishes, 1880, 9.

Under synonymy of Polymixia, insert Dinemus, Poey.

Poh/mixia nohilis was taken by the Inrciiti(iator at station 115 in the Arafnra Sea, 188

to 220 fathoms (Alcock, Ann. and Mag. Xat. Hist., 1891, 22.i}.

Page 215:

Scorpmm percoiihs, Solander (= <S'. harathri, FTector, Trans. N. Z. Inst., Yii, 1875,

245, PI. X; Ann. and Mag. Nat. Hist., xv, 1875, 80=6'. percoides, Gi'NTHER, Challenger

Report, XXII, 17).

Has been found off South Australia, Tasnmnia, and New Zealand (Hector) down to the

depth of 000 fathoms; at Twofold Bay, 120 fathoms, and ofi' the Fijis, Cliallengcr station

117, in 215 fathoms (Giinther).

Page 24C: 8corp(vnn scrofa ohesa. Vinciguerra obtained a specimen in 1879, 20 miles

northeast of Malta, at a deptli of 170 meters, and others nearer the shore at 80 meters. The
individual taken at tlie greatest d('i)tli differed from the otliers, resembling Hisso's >Scor2)(vna

?«^e((, which he suggested was probably an inliabitant of considerable depths (Croeieredelle

Violaute,lS83,50).

Steindachiier suggests that the Scorpd'iiii ocellnta of Lowe, described from Madeira, is

the young of IScorpwna lutea.

Page 248: Ilelicolenun. The range of this genus should be stated as Mediterranean

and North Atlantic.
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rag(5 249: Helkolenns dKctylopterns. (Jollott records the presence of this speeies
along the entire coast of Xorway as far noith as Tronisoe and Fiimiark. and states tliat

off Stavanger and Bergoii it is lound at depths of 100 to 200 fatlioms. An individual of
220 millimeters from Trondlijein's Fiord is in the imiseum at Troiidhjem (Cliristiania

Vidensk. Selsk. Forhandl., 1S7!), No. 1, !); Norses Fiske, l!l, 22t)).

-It was added to the British fauna in 1880 by the Rev; Jlr. Green, who took several
specimens from the southwest coast of England in L>.")0 fathoms (diinther. Ann. ami Mag.
Nat. Hist., Dec, 1889, 417). This completes the chain of localities from the .Mediterranean,

lat. 36° N. to Lit. G."i-r)9^ N.

The disposition of the Mediterranean zoologists seems to l)e to regard this form as
idejitical with the Sebasies imperitdiH of Cuvier and Valenciennes: See the admirable com-
pilation of Diiderlein (^lanuale Ittiologica del ]\leditenaneo, 1889-1891, p. 272).

The localities of s])ecimens obtained by the .\iiieiican exploring vessels were not
mentioned in the text. They are as follows: Two specimens (Cat. No. 32108, IT. S. N. M.)

obtained by Capt. J. W. Collins from 40^ 02' N. lat., 7P 02' W. Ion., and an individual

(Cat. No. 321G7, U. S. N. M.) also secured by Capt. Collins from the same locality. The Fish

Ilaivk obtained examples (Cat. No. 31002, U. S. N. M.) from station 1098, in 393 53' jq^, j^f.,

090 43' W. Ion., at a deitth of lot; fathoms; Cat. No. 3Hi03, U. S. N. M., from station 1097,

in 393 .-.4' N. lat., G9o 44' W. Ion., at a depth of 158 fathoms, and Cat. No. 31007, V. S. N. .M.,

from station 1092, in 39= 58' N. lat., 09° 42' W. Ion., at a depth of 2t)2 fathoms.

Page 252: roHthius sierra {=Sebnstoj)Uis .nerra, Gilbert, Proc. U. S. N. M., Xiu, 1890,

82). Four specimens were obtained from Alhutronr stations 2990 and .'iOll, ofl' southern

California, in 112 and 71 fathoms.

Seba.stcs he.vancma (Giinther, ('hallenger Peport, vr, 40, Pi. xvii, tig. b; xxii, 18),

described from off the Ki Islands, Challenger station 192, at a (lci)th of 140 fathoms, and

subsequently reported by Alcock from the Arafura Sea, Incestiiiator station 118, at a depth

of 108 to 220 fathoms (Ann. and Mag. Nat. Hist., July, 1891,23), appears to belong more

nearly to the genus Pontinns than to any other, having, as it does, 12 dorsal .spine.s, anal III,

5, head scaly above as well as on checks and opercles, j>ectorals not i)rocurreut, pectoral

rays simple, suborbital Keel with a few strong si)ines.

Page 253: Pontinns Kiililii: Add to synonymy:

Sehasies l^uhlii, GrsTnEK, Challciigfr Pa'iiort. vi. Shore Fishes, :i.

Page2.")9: Under ,'<cb<(Kics:

S. hexanema, Giinther (Challenger lieport, Vi, It); xxii, 18), was taken olf the Ki

Islands, Challemjcr station 192, in 100 fatlioms.

SehasMobns macrochir. Giinther (Challenger Pepoit, he. cit.), was taken by the Chal-

lenger off Nishima, Japan, in 355 fatlioms, as well as in siiallower water.

Page 202: Schastichfhi/s (:') uculntUH (C. & V.). This si)ecies, the Svhastes oculatiis of

Giinther, the Scbasfes owiiatns of Cuvier in the illustrated edition of the Regne Animal,

was obtained bv the Challenfjer at stations .'.OO and 307. near .Magellan Strait, in 147 and

345 fathoms. Giinther states that the speci(>s lives at certain times or localities nimd.

nearer the surface, and is not uncommon along the Antarctic coasts of South America

(Challenger Report, xxii, 18).

The following species of Sebastichfhy.s have been found otf the Pacili.' coast of N.n-th

Amei'ica beyond the 500- foot line:

8. Goodci, Eigenmann (Proc. Acad. Sci. Cal., m, Mar. 21, 1890; Notes Iron, the ban

Diego Bioh.gical Laboratory, iii. 12; Gill.ert, Proc. T. S. N. .M., xiii, 1890, 75). Three

specimens obtained by the Albatross nt station 2949, otf southern California, m 1.... tatlumis

S. alutus. (Albert" (he. cif., 70). A specimen from Albatross station 2940, at a depth ot

150 fathoms, off .southern California.
. ^cn te

S.rupestris, Gilbert (he. cif., 75). Five specimens from Albatross station _940, off

southern California, in 150 fathom.s.

.S. zaeentrus, ( i ilbert (lor. cit., 77). Three specimens were taken tiom . 1
Ibatross stations

2893 and 2940, otl southern Calilornia. in 1 15 and 150 fathoms.
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8. saxicola, Gilbert {loc. cif., 78). Numerous specimens, in deep water, 44 to 15.5

fathoms, off the coast of southern California.

S. diploproa, Gilbert {loc. cit., 79). Numerous specimens from Alhafross station 2935,

off the coast of sonthcrn California, in 124 fathoms.

S. aurora, Gilbert {loc. cit., 80). Several specimens from off the coast of southern

California, stations 2948 and 2960 of the Albatross, in 260 and 267 fathoms.

S. intronifier, Gilbert {loc. cit., 81). Two specimens from Albatross station 2948, off the

coast of southern California, in 266 fathoms.

S. sinensis, Gilbert {loc. cit., 81). Two specimens from Albatross station 3015, off"

.southern California, in 145 fathoms.

Page 265: Lioscorpius lonf/iecps, Giinther (see 111. Zool. Investif/ator, Fishes, PI. ix, fig.

3), was first described from the Ki Islands, Challem/cr station 192, at a depth of 129 fathoms,

and was subsequently identified by Alcock ( Ann. and Mag. Nat. Hist., August, 1891, 23) from

a specimen taken at Investiiintor station 115, in the Andaman Sea, at a depth of 188 to 220

fathoms. After Lioscorpius insert:

Family SYNANCEID^E.
MINOUS, Cuv. and Val.

Minous, CfviKR and Yai.enciennes, Hist. Nat. Poiss., iv, 420; Giinther, Cat. Fish. Brit. Mus., Ii, 148.

CorythohntuK, Cantor, Cat. Malayan Fishes, 45.

A genus found in the Eastern seas and represented by four species, one from the

Indian Ocean, Borneo, and China, one from Japan, and one from Celebes, besides the

hemibathybial forms from the Bay of Bengal mentioned below.

Minous inermis, Alcock (Journ. A.siatic Soc. of Bengal, 1889, lviii, Part ii, p. 299, PL
xxir, fig. 4.—Ann. and Mag. Nat. Hist., 6th ser., x, pp. 207-214, Sept., 1892; Lxiii, Part ii,

No. 2, 1894, p. 2), has been found in the Bay of Bengal in depths of from 70 to 150"fatlioms.

Its curious sj-mbiosis with a species of hydroid polyp, Stylactis miiioi, has been described

by Alcock, and is referred to in another part of this work.

Page 266: Cottus bathybii, Giinther, Challenger Beport, xxii, 62, PI. x, Fig. C. A sin-

gle specimen, 2i inches long, was obtained by the Challenger at station 235, south of Yeddo,
Japan, in 565 fathoms.

"It may appear matter for surprise," says Giinther, "to find a species of Cottus at so

great a deptli as 500 fathoms, and at first sight it did not seem to me improbable that

the .specimen accidentally entered the mouth of the dredge whilst it was near the surface.

However, on further consideration these doubts disappeared, as it is not very likely that a

fish living habitually at the bottom, as a Cottus must do, should be found floating far from

land; moreover the muciferous system is developed to an extraordinary degree, much more
so than in the littoral species of the genus."

A .species very nearly related to C. bathybii was obtained by the Albatross in the depths

off the Alaskan coast. It has not yet been described.

Page 266: Icelus. Two species of this genus were added to the deep-sea fiiuna by
Bean, from the explorations of the Albatross in the waters of Alaska, both from off' Trinity

Islands, as follows :

I. scutiger. Bean (Proc. U. S. N. M., xiii, 1890, 41). Three specimens from station 2853.

I. euryops. Bean {loc. cit., 41). Three specimens from the same locality.

Page 268: Artediellus uneinaftis. Collett gives a general discussion of the distribution

of this species on the coast of Norway, showing its range to be from 20 to 200 fathoms

(Medd. om Norges Fiske, 1879-1883, 55).

TTndcr Icelrnus:

IceUnus filamentosus, Gilbert (Proc. U. S. N. M., xiii, 1890, 85). Sevcr.il specimens

were obtained from Albatross stations 2893 and 2959, oft" southern California, in 145 and
55 fathoms.
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I. fenuix, Gilbert {loc. rit., 80). Nnnierons specimens were taken off the coast of
soutbeni California, at Allxitnm stations liS!l3, L'!t40, 2!).")!l, l>!)77. and 2!»S3, in 4.j to 150
fathoms.

I. fimbriatus, C.ilbert {toe. ci7., 87). Several specimens from Alhalnm stations 2893
and 2975, off southern California, in 145 and M fathoms.

/. oenlntus, GmK'vt (loe. cU., SI). One si>ecinicii from Mlmtro.ss station 29;?5, off the
coast of southern California, in 124 fathoms.

rage 269: Triylops Piiu/clii. Collett rei)orts this species from tiie Xorwe^iian coast
from Yaranger Fiord to Christiansand, at depths of 20 to 150 fathoms (Christ. Yid. Selsk.
Forh. 187S, Xo. 4, 7). Liitkeu has reported it from the Fiinie Islands.

FrioniiiUm macellus, Bean (Proc. U. S. N. I\r., vr, ]>. 355. Jan. 12. 1884) described from
Carter Bay, British Columbia, is near to Trifilops, and may ])()ssibly enter the deeper zones.

Page 270: CottiincuJit.s microp.i. Add to the synonymy:

CoHunciilus iiiermii, Vaillant, Exp. Sci. Tnnaillcui ct Talisman, Poissoiis, 1888. p. 3(iri, PI. xxviii. fig. 2.

Collett records a considerable number of specimens.off the Norwegian coast at depths
of 100 to 200 fathoms (Medd. om Xorges Fiske, 1S79-18S.3, .5;3).

Page 270: Cottunculus TJiomsonii. The type specimen was obtained by the Kniyht
Errant in the Faroe Channel, stat^ion 4, August 10, 1880, at a dei)th of 3.S5 fathoms.

Page 271: After Cottuncnlnn [wsavt:

PSYCHROLUTES, GLiiUher.

Psi/c/ico?Mies, GC'NTiiER, Cat. Fish. IJrit. iliis., in, ISIil, 516 (t,vpe, Psuchroltilers jmraduxii^. (liintlior).

Body tadpole-shaped, tapering, with loose, imlced, movable skin. Head large,

depressed, snout obtuse, interorbital s])ace broad, concave, smooth. Jaws with villiform

teeth in bands on vomer, palatines toothless, (iill-membranes united to isthmus. Cills in

3i pairs, with no slil behind the fourth. Branchiostegals 7. Fins continent, the spinous

dorsal composed of short, tlexible spines, embedded in the skin; soft dorsal short, with its

rays close together; anal low; caudal distinct; pectorals long, with broad, procurrent bases.

Yentrals I, 3, rather long, approximate, distinct, with base adnate to body.

Fsychrolutes zchra, Bean (Proc. U. S. X. M., xiu, 1890, 43). Many individuals

obtained by the Albatross at station 2848, between Unga and Xagai islands, at a depth of

110 fathoms.

P. paradoxus, the type of this genus, a member of the Alaskan fauna, doubtless also

secured below the hundred-fathom line.

MaUcocottuH zonnrus, Bean, is described in Proc. TJ. S. N. M., Xiii, 1890. 43.

Page 279: Paruliparis ro.meciis, Gilbert (Proc. IT. S. X. M., xui, 1S'.I0-1893). A
specimen was taken from Albatross station 2919, off the coast of southern California, in 984

fathoms.

Page 283: Ba1hijrt<ioHus niyripimns, Gilbert (Proc. U. S. X. M.. xiri, 1890, 89). Many

specimens were obtaiued from Albatross station 3073, off the coast of Oregon and ^Yash-

ington, in 477 fathoms.

Xenochiras triacanthns, Gilbert (Proc. IT. S. X. M.. xiii, 1889-1891 ). Several specimens

were obtaiued at Albatross stations.2893, 2973, and 3059, oil the coast of California. Wash-

ington, and Oregon, in 145, 08, and 77 fathoms.

X.pentacaHthiis, (iilbert (loo. fit., 91). Several specimens from AII}atross station 307(i,

off the coast of Oregon and Washington, in 178 fathoms.

X. latifrons, Gilbert {loc. eit., 92). Xumerous specimens were taken at Albatnm sta-

tions 2898, 2935, 29 tS, 2972, 2973, and 3059, along the coasts of Californni, Oregon, and

Washington, in 01 to 158 fathoms.

Page 289: Fami\yNotothcniid(v.—XotoiheniamKops, (iiinther (Challenger K'cport, Vi,

16, PI. VIII, Fig. D.; xxii, 208). Several specimens of tbis species, from l.\ to (! inches in

length, were taken by the rhaUewicr off Kerguelen Island, in 120 fathoms.
^ _

Notothenia lomjipcs, Stciiidachner (Sitzungsber. Akad. Wi.ss. \\ len. LXXII. -0. fig. ,.-

Giinther, Challenger Beport, vi, 21). Specimens identitied by Giinthcr with this species
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were, obtained by the Challenger at station 300, in the Messier Channel, at a deptli of 345
iiithoms; also at station 312, in Port Famine, at a depth of 10 to 15 iathoms, and at station

313, off (Jape Virj>ins, in 55 fathoms.

Page 2,)0: Jli/psirometes ijobioldcs. The lish described nnder the name JUUhypercis

pinti/rhpivh Its by Dr. Aloock, in the Journal of the Asiatic Society of Bengal, LXii, Part ii

No. I, 181).), }). 11, PI. IX, flg. 1, resembles IIijpKicomele.i, Goode. It is from 12S fatlioms in

the J;>ay of bengal. Dr. Alcouk states that Bulhypercis is identical witli liemhrops of

Steindachner(Sitzangsber. Aliad. Wiss. Wien, lxxiv. Part i, p. 211).

Page 201: Chuiiipsodoii rnni.r. A specimen of this si)ecies was also taken by the

L'linlU'Htjcr outside Xai-es Harbor, Admiralty Islands, in 152 fathoms (Gilnther, (jhal

lenger Eepurt, vi, Shore.Fishes, 50).

Page 292: Chiaxmodon nujer. Capcllo records the capture of ai single individual at

great depth off the coastof Portugal in I87.S. (Peixes de Portugal, ISSO, 32.)

The only known specimen of Fscudiscopelus scriplns was taken by Capt. A. F. Andrea
at the entrance to the Old Bahama Channel.

Page 2!tl: Uraiio.sropus Kuiaiius, Giinther (Clnillenger lleport, Vi, Shore Fishes, 43, I'l.

XIX, Fig. A; XXII, 4!)). Specimens, from 7 to 10 incl)es long, wei'e obtained by the Challenger

at station 192, off the Ki Islands, in 129 fathoms, and at station 188, in the Arafura Sea, in

28 fathoms.

Uranoscopiis crassiceps, 111. Zool. Investigator, Fishes, .PI. x, flg. 4.

Page 295: GoMus eometcs, Alcock. The depth at which this species is found is 98 to

102 fathoms.

Page 290: Callionymus. Yinciguerra obtained two small examples of the specimen

identitied by him with C. maculatus, Eafinesque, 20 miles northeast of Malta, at a depth of

170 meters {Crociere delle Violaute, 1883, G9).

Page 303: Lycodes- hrcripes, Bean (Proc. U. S. N. M. Xiii, 1890, 38). Many specimens

were obtained by the Albatross at station 2848, between ITngaand Nagai islands, at a depth
of 110 fatlioms.

LYCODES MACROPS, Giiuther.

Lycodes macrops, Gcntheu, Cballenner Kepovt, i, Part vi, Shore Fishes, 21, PI. xi, Fig. B.

—

Vaill.vnt, Exp.

Sci. Trav. ct, Till., 300, PI. xxvi, figs. 2, 2a, 2b, 2c, 2d.

The length of the head is a little more than that of the trunk and a little less than one-

fifth of the total. Eyes large, two-sevenths of the length of the head, and longer than the

snout, which is broad, with the uj^per Jaw overlapping the lower; teeth in bands of moderate

width, subequal in size; a small patch of teeth on the vomer, and a few teeth anteriorly on

the palatine bones. More or less shallow grooves along the infraorbital and the mandible.

Gill-opening of moderate width. The dorsal commences above the posterior portion of the

pectoral; length of the pectoral one-half of that of the head; each ventral reduced to a short

simple filament. Yellowish, with nine broad, dark-brown bands across the upper half of the

fish, separated from one another by very narrow interspaces of the ground color. The cross-

bars are lighter in the center, subocellated, and extend on to the dorsal flu. A brown band
runs from the snout through the eye to the end of the operculum; throat and abdomen
blackish

(
G ii nth er )

.

A single specimen, 5 inches long, was taken by the Challenger at station 309, Straits of

Magellan, in 40 to 140 fathoms (Giinther).

Page 309 : To the synonymy of Lycenchelys .add

:

Lycodophis, Vaillant, Esji. Sci. Trav. et. Tal., 311. (Type, L. albus, Vaillant.)

Lycenchelys albus (Vaillant), Goode and Beau {Lycodes albus, Vaillant, Exp. Sci. Trav.

et. Tal., 309, PI. xxvi, flg. 1). This species is, as suggested by Vaillant, evidently closely

allied to Lycoiles mnra'na, hnt it appears to be somewhat thicker, and is, furthermore, found

at a much greater de^ith and much farther to the southward. The description of V^iillant

is as follows:
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Body veryoloiigatc, i(s liciglit nearly equal to its tliic,kiie,ss,un(l scarcely one seveiiti'L-iilli

of its len.sitli; lengtli of head oue-eii-litli length of the body. Uead Hattened, enveloped

iu mucous skin; snout rounded; its length one third that of the head. .Mouth small, lips

thick, fringed; the upper jaw fastened far beyond tlie lower one, though the thickness of

the integument does not allow us to deterniine tlu' i)oint where the maxillary terminates.

Teeth very nearly conical, jiointing backward, in both Jaws; teelh alsouimn the vomer and

palatines. A single nostril is distinguishable, tubular, and placed far forward on the

border of the lip, so that at lirst sight it might be mistaken for one of the mucous openings,

of which there are about six on the upper jaw, and four or five iu each branch of the lower

jaw. Eye superior, scarcely visible even in the fresh specimen, being hiilden under the

skill; diameter scarcely one-ninth of the length of the head and onelhird thatof the ninz/.le

ecpia'ling the width of the interorbital space. The branchial opening is very large, though

the branchiostegal membrane does not adhere to the isthmus but l)y a very slight attach-

ment. The skin of the head is naked.

The vent is found a little in advance of a. point which is two-sevenths of the distance

from the tip of the snout to the tip of the tail. Scales, reseiubling ^)al(^ spots, are very .lis-

tiuct ou the posterior part of the body, and in the forward part of the body they may be

seen clearly ou the ventral portion of the animal after it has been kept m alci.lml. A lateral

line, scarcely distinguishable, is anterh.rly nearly iu the middle of the height, but poste-

riorly descends close to the ventral line.
, , „ , „ ,,

Dorsals placed far back, commeTieing at the end of the anterior fourth ol the length; the

origin of the anal still farther back. These flns are low, exactly similar, coalescing with

the caudal. Pectoral large, enveloped iu a thick integument; its extremity does not reach

to the-vertical from the origin of the d.nsal. The ventrals are represented
«;^'-^ ^^«^

ray apparently, although it is probable that, in reality, there are several united ,n the same

""^S:::;::tr-condition, white, sUghtly bluish; with the head and the dorsal and

vent^^ines close to the base of the corresponding tins, a ^^^^^

^^^l^:^^\;^^'^''^
dark • pectorals, ventrals, and the margin of the vertu'al hns, sepia bro^^ n

;

n is bluish.

Two speci.nens were obtained by the French explorers in the North Atlantic at station

133, iu ;3,!)75 meters.
.r q i^ M xiii 18'K) 104). A single specimen, 12

iu 857 fathoms.

Page 313: Before Lijcodoiifsis insert:

APRODON, Gilbert.

Aprodon, Gilbert, Proc. U. S. N. M., xui, 1S90, lOO.

Diifering t^om Ly.o.l.s only in ^"tition the^et ^^e^ig
j.
- * - -

series ou the palatines, but none on the vomer. The genus

Lycodes and Lycodoims
r«,-f^-;rt»a (/oc ci7., 107), described from six speci-

Represented by a single species,
^;/;^', ;;'! J^y'^^, ,„ ,t of southern California,

mens obtained from Alhatnm stations JDJa and -Jib, oil tuc

iu 339 and 300 fathoms.
,t a m Ar vnr ISOO lor,). A single .specimen was

Lycodopsis pa^u,, Gilbert (Proc. IT. S. ^. M "^''^^^^^.^^^^^^ ;„ co3 fathoms.

takeulrom .l/^«/ro.. station 2080, otf the -^^ "
^^^^^^i^^

"
b..,Hu Museum, said

Lycodop^ispacifieus, (U.llett, was described ^'^'\^^^^' ,,,ter.

to have come.from Japan. There is no evidence that it w as liom deep

After Lycodoiysis insert:

BOTHROCARA, Bean.

Bothrocara, Bean, Proc. U. ^^. N. ?.!., xin, 18TO, SS.

toothless. ^Veak teeth in

This genus resembles Mayneu, but the vomer and u c e to^^^^^^_^^^^^^__^^
.^^, ^^^^^^.,^^_

the iawsiu narrow bauds, ^he lower jaw .s ai>nc^^^^^
^^^^^^_ ^,^^.^.^

Brauchiostegals, six. Gill-membranes narrowlN attached
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aloiis' the jiiws and extemling back to the opercle, Scales about as in Maynea, not evident

ou anterior part of the body in my specimens. Ventrals wanting. No pyloric cieca. Intes-

tine short. Vent at the end of tlie first third of length. Dorsal beginning over base of

pectoral, continuous with anal, the rays high (Bean).

This genus is represented by a single species, B. molli.'i, obtained at Albatross station

2860, off Cape St. James, Queen Charlotte Islands, at a depth of 87G fathoms.

MAYNEA.

Two species of this genus were described by Bean from the explorations of the Alba-

tross in the Pacific, as follows:

M. pusilla, Bean (Proc. TJ. S. N. M., xiii, 1890, 39), obtained at station 2848, in 110

fathoms.

71/. brunnea, Bean [loc. c(7., 39), obtained at station 2839, off Sau Clemente Island, south-

ern California, at a depth of 414 fathoms.

Before Melanostigma insert

:

LYCODAPUS, Gilbert.

Lij(0(1aptis, Gilbert, Proc. U. S. N. M., xiii, 1890, 107.

Body naked. Ventrals wanting. Vertical fins united around the tail. Gill-openings

wide, continued forward under the throat; the gill-membranes anteriorly narrowly united,

loosely joined to the isthmus by a fold of lax skin. Branchiostegals, six. No pseudo-

brancliite. Gills, four; a wide slit behind inner arch. Gill-rakers developed. Teeth pres-

ent in jaws and on vomer and palatines, none of thenj enlarged. Vent remote from the

throat.

Ilepresented by several specimens from Albatross stations 2980, 3010, and 3072, off the

coast of southern California, Washington, and Oregon, 610 to 1,005 fathoms.

Page 317: Grammnnus. The genus appears to have two opercular spines rather than

one, the lower being almost rudimentary in 0. (iter but more continuous in 0. ar)iiatiis.

Oligopus ater. See notes by Bellotti ou dentition, habits, etc., of Pteridium atruni ( Atti.

Soc. Ital. Sci. Nat., April 29, 1888, May 30, 1891. OUf/opiis armatm {
— Pteridium armatum,

DiJderlein) is a name based upon a single specimen in the Palermo Museum. The distinc-

tive characters proposed by Doderlein for this form are the presence of two distinct opercu-

lar spines (the lower one being almost rudimentary in P. atrum); the disposition of teeth

upon the palatines; the different form of the anterior appendix of the swimming badder,

and the dark spots on the body, which are more conspicuous than in P. atrum (Doderlein,

Descriz. zoolog.-zootom, di una novella specie di pesci dei mari di Sicilia. Palermo, ISSG,

con fig.).

Page.318: Saccogaster maculatus, Alcock. In addition to the specimens mentioned in

the text, an adult male over 3i inches long was obtained by the Investigator in the Bay of

Bengal, station 120, at a depth of 240 to 276 fathoms. It was upon this specimen that

Alcock made the important studies described by him in the "Proceedings of the Zoological

Society," April 7, 1891, entitled "On a Viviparous Bathybial Fish from the Bay ot Bengal."

The species is figured by Alcock (Ann. and Mag. Nat. Hist., July, 1891, PI. vii, fig. 3).

Cafa'ti/.r rubrirostris, Gilbert (Proc. U. S. N. M., xiii, 1890, 111). Four specimens were

obtained from Albatross stations 2909, 2936, and 2925, off the southern coast of California,

in 205 to 359 fathoms.

Page 319: Diplacanthopoma hrachi/soma. Add to synonymy:

Sirembo muramolepis, Vaillant, Expo<l. JSci. Trav. et Tal., 273, PI. x.viii, figs. 4, 4;i. Many specimeus were

obtained off Soudan.

The name D. Alcoclii is proposed for the Andaman form, identified by Alcock with i>.

brachysoma.

Page 322 : Bassozetus glutinosus. A good figure is given in " Illustrations of the Zoology

of U. M. S. Investigator," Part i, PI. i, fig. 3, Calcutta, 1892. An examination of the figure

confirms the opinion that this species belongs to the genus Bassozctus, as understood by us.
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Tage 323: Ha^s.sozctux iwnUi was obtained by the ChaUciujcr in tlie mid- Atlantic

(station 104), lat. 2° 25' N., Ion. 20o 1' W., at tlic depth of 2,o0(» fatlioms.

Page 324: Gljipiopliidium aryenteiim, Ah'ock. A good figure is given in "Illustrations

of the Zoology of H. il. S. InmHtifjntor,'" Part i, PI. ii, fig. 3, Calcutta, 1892.

GhjptopMMum macropun, Alcock (Journ. Asiatic Society of Bengal, LXiii. Part ii. No.

2, p. 8, PI. VI, fig. 3), closely allied to 0. mdcynpns, was taken by the Tnrestigtitor at station

1(52, in the Bay of Bengal, 115 to 250 fathoms.

Page 325: Dermatorm trichiurus, Alcock. A good figure is given in " Illustrations of

the Zoology of H. M. S. lurcsfinufor:'' Part t, PI. i, Fig. i, Calcutta. 1802.

To the synonymy of XeobythUcs add I'yrnocmspcdum, Alcock.

Weobythiies squamipinnis, Alcock ( = Pycnocraspedum nqumnipinniH), occurs in the P>ay of

Bengal, in 115 to 250 fathoms.

Keobythitespterotns. Alcock, 111. Zool. Investiyator, Fishes, IM. xi, fig. 1.

NeohytUtes steatiticus, Alcock (Journ. Asiatic Soc. of Bengal, lxii. Part ii. No. 1. 1893,

p. 12, PI. IX, fig. 3), was obtained from 128 fathoms in the Bay of Bengal.

Page 326 : XeobythUes mucrops, Giinther, is rei)orted by Alcock from the Bay of Bengal,

Investigator station 115, 180 to 220 fathoms, twenty specimens varying in length from 4 to

U inches having been taken in this locality in 1889 (Alcock, Ann. and Mag. Nat. Hist.,

1891, July 30). The Tnvestiyator also obtained it in the Andaman Sea in 265 to 271 (not 71

as stated in text) fathoms.

Page 328: Bassoqiyas Gillii. The type specimen is 18^ inches long.

Bassoqigas grandis, Giinther, is represented by a single specimen obtained by the Chal-

lenger at station 237, south of Yeddo, near Yokohama, Japan, at a depth of 1,875 tathoms.

Bassogigas ptvrotus, Alcock, was obtained by the Inrestigator at a depth of 1,000

fathoms, at station 104, in the Laccadive Sea (Alcock, Ann. and Mag. Nat. Hist., October,

1800 297) also at station 117, in the Andaman Sea, 1,748 fathoms (Alcock, Ann. and Mag.

Nat 'llist July 1891 .30). The specimen obtained at the last station was noteworthy from

the fact that its'pectoral fin-rays were very prolonged, reaching to the tenth anal ray, while

in the female the pectoral fin rays reached to the first anal ray.

Bassoyiyas .teUiferoides (= NeobythUes steUifcroides, Gilbert Proc IJ. S. N. M., xiil,

1890, 112). Many specimens were obtained from Albatros. station 2996, oil the coast of

southern California, in 112 fathoms.
. , ,

• „,hu
Page 333: Cancel Pycnocraspedim, which, according to Alcock, .s synonymous ^Mth

Neobythite., Goode and Bean.-Journ. Asiatic Society of Bengal Lxm, ^-^ H'
^";

^'
•'; •

Paoe 337: Several small specimens of l>irrokncn,uIt,Jd,s, Alcock, were oltanedbv the

Inr^^ior at station 120 in the Bay of Bengal, at a depth of :Mn ^ 2, .
athoms; a so

others of both sexes at station 130 of the same vessel >n ^e Bay of Bengal, m .81 to -.8

fathoms (Alcock, Ann. and Mag. Nat. Hist., Noyonber •^•>-. • f
)•

T„,estiaator- Part
A oood flsure is -iven in '^ Illustrations of the Zoology ot 11. M. S. hn est gator 1 ait

I Pi:^^^!'"a"t^;^ 1892. An examination of this figure confirms our op.nmn that the

inns Paradierol.,. of Ah.ck is P-i-b; •..-'lent
^^^^^^^^{^^^ „ ,,, . Annals

Page 338: Bicrolene mgncaiulis. Thi^, specu ^ s tu u.c
. :>

a„„ Ma.».i„e„f Sa.„ra,
^^'>;^lf^^;:^l^ZJ;.:.oU.e, .11. Z,.,„. /.„.„>,..,

Dicrolenc nigncaiidis—not muni,nt»> {a.^'-"^'^)^

Fishes, PI II, fig. 4
paradicrolenc 111. Zool. Inrestigator, Fishes, PI. Xt, fig. 1.

Bierolene mult,fihs, -^l'^"^^^' ^ "' 77'"
,

,' [„,estiqator\n the Laccadive Sea, station

Dicrolene Vailhmtl, Alcock, was taken b.M h.
.

/ n i estigaun

105, 740 fathoms. , ,

.

rr::ir::r;"«S:"--«--- - - - -'
-

length, in the Bay of Bengal, at station n-,

Hist., July, 1891, 29).

19868—No. 2 34
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Page o40: MoHomitopHH nifiripinnis, Alcixk, 111. /ool. Inrcst'ujutor, Fishes, IM. xi, lig. 3.

Page .544: Under Lampronramtmis add:

L.\MIM;0(iKAMMi:S I'WAdll.IS, Ai.c.xK.

l.iimitriKiniinmu'i frayUis, Alcock, Amu. ;uul Miiy. N:it. Hist.., Nov., 1892, 34X.

A new .si>ecies, rc])reseutecl by a single male specimen, 10 inches long, obtained by the

Invextigator at station 133, in the Bay of Bengal, at a depth of G78 fathoms. Alcock snggests

that it is possible that this specimen may be the male of L. nhjef, described from three

female specimens ]>reviously studied, although data are not siitlicient to determine the fact.

Lamprogrammus nigcr, Alcock. A good tigure is given in "Illustrations of the Zoology

of H. M. S. Investigator,^^ Part i, PI. i, lig. 1, Calcutta, 1802.

Page 345; Ophidium murainolepis, (Jiinther (Challenger Eeport, vi, 4(i, PI. xx. Fig. A;

XXII, 208). Specimens were obtained by the Challenger ofl' the Ki Islands, at station 102,

iu 120 or 140 fathoms.

Leptophldinm. Four species of this genus were described by Gilbert from the Alhatross

explorations on the coast of southern California, as follows:

L. pardale, Gilbert (Proc. U. S. N. M., xiii, 1800, 108). A single specimen, station 3014,

in 20 fathoms.

L. microUpis, Gilbert (loc. vit., 100). Several specimens from Albatro-sn stations 3015

and 3016, iu 145 and 76 fathoms.

L. stigmatistinin, Gilbert {lov. cit., 100). A single specimen from Albatross station

2996, iu 112 fathoms.

L. emmelas, Gilbert (loc. cit., 110). Many specimens from Albatross stations 3007 and

3008, in 362 and 306 fathoms.

Page 340: Ateleopus indicus, Alcock. A good tigure is giveu in "Illustrations of the

Zoology of H. M. S. Investigator," Part i, PI. ii, tig. 2, Calcutta, 1892.

Page 354: Mcrlangus vulgaris occurs in 00 fathoms iu the Clyde Sea area (Linn. Soc.

Jouru. Zool., XX, 446).

Melanogrammus milcfinns is fouud at 00 fathoms in the same region.

Page 355: Qadiculus argcntcus. Note the extended discussions by Bellotti iu the Atti

Soc. Ital. Sci. Nat., Milan, January 26, 1879. He identifies specimens obtaiued by him from

the Gulf of Naples with the types of Q. argenteus, collected by Guicheuot iu Algiers.

Micromesistim poutassoii. Viuciguerra obtaiued two specimens iu the Gulf of Genoa,

July 26, 1879, at a depth of about 600 meters (Crociere dclle Violante, 86).

Page 357 : Pliycis blcnn ioidvs (Briinnich ), Schneider. A specimen was taken by the Rev.

Mr. Green off the southwest coast of Ireland at a depth of 150 fathoms (Giinther, Ann.
and Mag. Nat. Hist., November, 1880, 417). This observation couuects similar ones on the

coast'of Scandinavia and oft' Spain and Portugal. Viuciguerra obtaiued about thirty exam-

ples of this species in the Gulf of Genoa, July 16, 1879, at a depth of about <i00 meters, and
in June of the same year a considerable number of others, at a depth of 90 meters iu the

same region.

Page 365: Physiculus. Gilbert has described two species of this genus from the Alba-

tross explorations off the southern coast of California, as follows:

P. rastrelliger, Gilbert (Proc. U. S. N. M., xili, 1890, 113). Many specimens from sta-

tions 3045 and 2987, in 184 aud 171 fathoms.

P. nematopus, Gilbert [loc. cit., 114). Many specimens from stations 2907,3011, 3015,

and 3016, in 71 to 221 fathoms.

P. roseus, Alcock (Ann. aud Mag. Nat. Hist., July, 1891, 28), is represented by a single

specimen, 7 inches in length, obtained by the Inrestigator in the Bay of Bengal, at station

115, iu 188 to 220 fathoms. It has the short dorsal nearest to that of P. peregrinus, and the

short anal nearest to that of P. fulvus.

Page 365: Physiculus argyropastus, Alcock (Jouru. Asiatic Society of Bengal, 1893,

LXii, PI. II, 180, PI. IX, fig. 2; 1804, Lxiii, Part ii, No. 2, p. 7), was obtained by the Investi-

gator in the Bay of Bengal at 162 and 170 fathoms. Alcock, at the reference last cited,

gives a table of characters separating the two Indian Ocean species.
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Page 366: PhyslcKlu.^ DtiJicinlii. Add to synonymy:

(GuNTHEU, ChalleDger Report, vi, Slioro Fishes, 63.)

The species was obtained by the Challenger off Inosinia, Japan, in .'545 fatlioins.

Giglioli added this species to the fauna of the Mediterranean, August 4, 1879, a speci-
meu having then been taken at Nice (Nature, Jaiuiary 1, 1880, 202). It is probably more or
less abundant below the thousand-foot line.

Page 369: Mora medUerraiiea. Vinciguerra obtained about one hundred six'ciiiieiis

in the Gulf of Genoa, July 16, 1871). at a depth of about 600 meters (Crociere delle Vio-

lante, 88).

Page 370: Lcpidion Inoaima; Giiuther (TTaloporphi/nis lepidhm. (xiinther, Chall. Rep.,

VI, 63, Haloporphyrm iiiosltna;, Giiuther, op. cif., xxii, 92).

This species was found by the ChaUcnffer ofl'Muosima, Jai)au, in 34.'"» fathoms.

Lejndion Rissoi. A single specimen of this species was obtained by Vinciguerra, July

16, 1879, in tlie Gulf of Genoa, at a depth of 600 meters ((h-ociere delle Yiolante, 90).

Page 372: Depth of Lepidion ensiferus, 600 fathoms.

Salilofa australis, Giiuther {Halojwrphyriis australix, (xiinther, Ann. and Mag. Nat.

Hist., 1878, II, 19.— Salilota austnilis, Giinther, Challenger Keport, xxii, 95, PI. xvii,

Fig. B). Two specimens of this species were obtained at Puerto ]*>ueno, on January 9,

1876. Specimens were also secured by the Challenger Exj)edition at station 316, ofl' Cape
Virgins, Patagonia, in 55 fathoms; and at station 314, between Capo Virgins and Falkland

Islands, in 70 fathoms. It is included by Dr. Palacky in his lists of deep-sea fishes, and

judging from its appearance is likely to be found at greater depths than 70 fathoms.

Antimora microlepis, Bean (Proc. U. S. N. M., xiii, 1890, 38). Two specimens were

taken by the Alhatrosn from station 2860, off Cajje St. James, (Jueeu Charlotte Islands, in

876 fathoms.

Page 376 : Halargyreus fohnsonii. Add to synonymy

:

GttNTHER, Challenger Report, vi. Shore Fishes, 1880, 26.

Page 383: Onos ReinhardUi. Add to synonymy:

GOnther, Challenger Report, xxxi, 20, PI. iii. Fig. F.

RMnonemus cimhrius occurs in 30 to 100 fathoms in the Clyde Sea area (Linn. Soc.

Journal, sx, 446).

Page 388: Bregmaccros MeClellandii, Thompson, was obtained by Alcock in 1893 in 128

fathoms in the Bay of Bengal, aiul is believed by him to be identical with the immature

specimens previously obtained (Journ. Asiatic Society of IJengal, Lxii, Part ii, 1883, p. 12).

Page 390: Macrurim ncmiquiiieniwkUus is referred to by I'alatky (Die Verbreitung der

Fische, Prag, 1891, 24) under the name sesquicimaiatus.

Macrurus lophofes, Alcocik, III. Zool. Invest iipUor, Kishes, PI. m, tig. 1.

Macriirus Investigatoris, Alcock, 111. Zool. lurentigaior, Fishes, PI. ill, tig. 4.

Macrurus Petersoni, Alcock, 111. Zool. InvcHiigalor, Fishes, PI. in, tig. 5.

Macrurus Ro.skynU, Alcock, 111. Zool. Imesfigator, Fishes, PI. ix, lig. 4.

Macrurus macrolophus, Alcock, 111. Zool. Inresligntor, Fishes, PI. xii, lig. 1.

Macrurus semiquincuneiatus, Alcock, 111. Zool. Incestigator, Fishes, PI. xii, lig, 2.

Macrurus Ee.iiii, Alcock, 111. Zool. Investigator, Fishes, PI. xil, fig. 3.

Macrurus Wood-Masoni, Alcock, 111. Zool. Investigator, Fishes, PI. Xiii, tig. 1.

Macrurus hispidus, Alcock, 111. Zool. Investigator, Fishes, I'l. xiii. lig. 2.

Macrurus brevirostris, Alcock, 111. Zool. Investigator, Fishes, PI. xiii, lig. 3.
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II.

THE INDIAN Sl'EC^IES OF CtELORHYNCHUS ANU MACKUKUh.

]. Kky ti) TiiK Indian Species of the Suisgenus Cceloruynchus.

1. Scales of the body witli not more than five spmy
ridges; sis rows of scales between the after

limit of the first dorsal fin and the lateral line;

body with numerous cross-bands Hacrnrns
{Calorlninvhiis) quadriciialatus.

Scales of the body with usually eight spiuy ridges;

four rows of scales between tlie after limit of

the first ilorsal fin and the lateral line; color

uniforui dark stone-gray Macrurus
{Calorhjiiichus) JIubellisjrinia.

Scales of the body with parallel spiny ridges, the spinature of the middle one of whi<h is by far the

strongest; pyloric c.^ca twelve in mimber 3- Macriirm {Calorhnnchiis) paralMus, Gtlir.

Scales of the body with distinctly radiating spiny

ridges, all of which are uniform in size and spina-

ture
;
pyloric cseca about forty in number.

•J. Key niE Indian Species oe the SriiGENU.s Macrurus.

Six branchiostegals
[seven to nine rays

in the ventral fin].

Second spine of the first

dorsal fin remarkal>ly
prolonged, more than
twice the length of the
head ; eight rays in the

ventral fin.

No greatly prolonged
spine in the dorsal fin

;

seven to nine rays in

the ventral fiu.

II. Seven branchioste-
gals [eight to twelve
rays in the ventral
tin].

i. Scales small, with five or sis well-spaced parallel

rows of spiuelets.jT/acrifrHs (Macrurus) lupholcs.

ii. Scales largo, with about seventeen oblique
crowded rows of spinelets Macnintx

{Macrurus) macroJoph us.

a. Seven rays in the ven-

Scales with rows of
spinelets all of which
are of uniform small
size; greatest height ^

of the body much
exceeding that of the

tail.

Usually eight rays in the

ventral fin ; scales with
spinelets which may be
in rows or not, but are

never densely packed.

tral lin; .snout blunt,
not longer than the
eje Macrurus

( Macrurus) Rexii'i.

b. Eight rays in the ven-
tral fin ; «nout sharp,
longer than the eye.
Macrmus (Macrurus)

JVood-Masoni.

Scales with rows of spinelets of which those in
the middle row are conspicuously larger than
the others; body not aliruptly delimited from
the tail; nine rays in the ventral Hn.. Macrurus

(Macrurus) Soski/uii.

Mouth very large; snout remarkably shallow;
barbel considerably longer than the eye ; spine-

lets of the scales without any arrangement ; a
p.atch of enlarged cycloid scales behind the first

dorsal fin ; cheeks, opercles, and belly burnished
silver ; ventrals eight-rayed Macrurus

(Macrurus) J'etersoni.

Mouth very small ; snout deep; barbel not half

as long as the eye; spinelets of the scales

arranged in definite rows; opercles and belly

black; ventrals eight-rayed Macrurus
(Macrurus) Investigatoris.

Ten rays in the ventral fin; scales with densely packed spinelets which show
no arrangement in rows; suout quite peculiar in being vertically truncated

with an abruptly prominent median tubercle, its length without the tubercle

being not much'more than half that of the eye Macrurus
(Macrurus) brerirostris.

! a. Head large, its length
about one- fifth of the
total

;
gill-openings

extremely wide, the
membranes being
united only quite in

front; ventrals
(eleven ox) twelve
rayed Macrurus
(Macrurus) polylejns.

Head singularly
small, its 1 e n g t h
about one-eighth the

total; gill-iipeuiugs

of the usual width,
the meuibraues being
broadly united ; ven-
trals with twelve
rays Macrurus

(Macrurus) pumiUceps.

ii Body of the Jisual tapering form; spinelets of the

scales in densely crowded rows, tdteen in num-

ber, besides short rows in between; ventrals

(eleven or) twelve rayed Macrurus
(Macrurus) scmiquincunoiatus.

Usually twelve rays in

the ventral fiu ; scales

with rows of spinelets

which may be either

close-set or open.

Tail lash-like and fili-

form : spinelets of the
scales in d e fi u i t e <

^^

short rows, eight or

nine in number.
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Page 391: Crlorhi/iichus pumilicepn, Al(Hu;k (Joiirii. Asiatic Society of Bengal, Lxin,
Part II, No. '2, 1894, p. 11), a form evidently dose to M. .iderorhi/nchus, was found by the
Im-estifjator at station 150 in the Laccadive Sea at 71!l fathoms dcptli.

Page 3!)7: 6Vtoi%/H//.«A- (/(/y(4r(:('//.v?«<«s (Alcock), 111. Zool. //u!es%«/o/-, Fishes. PI iii

fig. 1.

('alorliynelimjiahdlhphiis, Aleock (Journ. Asiatic Society of IJengal, LXiii, I'art n, Xo.
2, p. i»), was found by the Inn-ntuiator at station 15i>, Laccadive Sea, 719 lathonis.

Cu-lorhynchus ailnnticuH. The Prince of Monaco obtained a specimen at Fuiiclial,

Madeira, in 1SS9.

Page 400: CoelorhynrhHS japonicm, Schlegel. This species was taken by the Challenger
off luosima, Japan, in 345 fathoms (Giiuther, Challenger Report, vi. Shore Fishes, 1880, 63).

If the species called .1/. japonicus by Vaillant should prove to be distinct from our
31. occa, it should be remembered that Vaillant has mentioned it under the name M. affini.s

(Exp. Sci. Travailleuret Talisman, I'oissons, 1S88, p. 51.)

Macrtirus lopliotvs, Alcock. An examination of this figure suggests the idea that this

species belongs to the genus Goryphwnoldes, rather than to Macrurus, the mouth being
terminal rather than inferior.

Page 403: Gorypha-noide.s siilmtits. Cancel the description. This species i.s fully

described on page 410 in connection with the genus Trachonums.

Page 406: Mysfaconnrus hrk-rolcpix, Alcock, 111. Zool. Investigator^ Fishes, PI. ill, fig. 3.

Page 414: A(hl the following new species described in a paper entitled "Di una nuova
specie di Macruride appartenente alia fauna abissale del Mediterraneo," Zoologischer Anzei-

(jer, XVI. No. 428, 11 Sept., 1893, p 342.

UHALINIIRA MEDITERRANEA, Gigmoli. (Figure 345A.)

Only t\70 specimens known, preserved in the central collection of Italian vertebrata in

the Koyal Zoological Museum, Florence; ichthyological catalogues Xos. 2016, 2017. They
were both collected by me during the first deep-sea exploration of the Mediterranean by

the Italian man of-war steamer WushingtonoK the west coast of the island of Sardinia with

the trawl, at station x (lat. 41° 23' 48" X., Ion. 7° 8' 54" E., depth 2,904 meters) and station

XI (lat, 41° 18' 42" N., Ion. 6° 54' 2" E., dei)th 2,805 meters), on the 10th of August, 1881.

They have hitherto been mentioned with doubt as referable to Coryphcvnoidcn serratm

(Lowe), a species insufficiently described, of which the type specimen is lost, none having

been found since to fit the incomplete diagnosis given by Lowe (Proc. Zool. Soc. London,

1843, 91).

These two specimens are very similar and apparently adult; both appear to be males,

but the genital organs are immature. They are botli almost denuded of scales. These are

evidently very deciduous, smooth, very slightly tinted longitudinally, cycloid; rather large;

some show slightly flue radiating striae. When ft-esh the color of these two specimens was

a light pink or tiesh color, the head and belly strongly tinted with violaceous black ; the latter

on account of the intense black peritoneal lining of the visceral cavity, the former owing to

the deep black of the inside of the mouth and branchial chambers; the branciiiostegal mem-

branes are also deep black. Fins coh)rless. Length of the first specimen, 215 millimeters;

of the second, 235 millimeters. The greatest height of the body is from the ventrals to the

first dorsal; it is less than the length of the head, and .'ontained about 5A times in the

total length. That of the head being contained about 4| in the total. The eye is small, its

transverse diameter being contained about li in the length of the snout; the width of the

interorbital area above is equal to the length of the snout. The fore part of the body

between the eyes and the first dorsal is remarkably gibbous.

The snout is broad, truncate, not much produced, tricuspidate; three ridges running

along its wide upper surface, median one gibbous; the subocular ridges are less marked,

and the suborbital one is not joined to the angle of the preoperculum.

Mouth large, lateral, subterminal; interinaxillary heterodont with outer series ot

strong widely set teeth and an inner villilorm band; mandibulary teeth uniserial, large.
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liOwer jaw slightly shorter. No teeth ou vomer and palatines. Tongue vohiminous,

smooth, with a band of singular spheroidal papilhe down its middle. Cleft of the mouth
extending to vertical of hind margin of eye. No pores. Branchial apertures wide; small

pseudobranchiiv. Gill-rakers spiny, stout, in double series on the anterior arch. Branchi-

ostegal membraues free from the isthnuis.

Barbel slender, longer than the transverse diameter of the eye. Preoperculum w ith

hinder margin nearly straight, rounded below and very slightly crenulated.

The first dorsal fin commences exactly above the insertion of the pectorals; its first

spine is very short, the second ray very robust, longest, regularly serrated in its front up
to its extremity, which is prolonged in a filament; its length is equal to the distance of

the dorsal from the eye. The second dorsal commences above the sixth anal ray; its rays

are very low, especially in the first third of its length. The anal commences immediately

behind the anal apertui'c, it is at least five times as high as the second dorsal, it gradually

becomes lower toward the end of the caudal I'cgion, where it is nearly sube(iual to the end

of the second dorsal, but always higher. I can make out in my specimens a caudal, con-

tinuous with the dorsal and anal, but distinguished by its longer rays. The pectorals are

in a bad condition in both specimens, but the upper ray appears to be slightly elongated.

The ventrals are inserted below the pectorals, but distinctly in advance; their outer ray

is filamentous, stouter, and greatly prolonged, reaching to the twentieth anal ray.

Radial formula: I D. ^; II D. 110 circa; A. 120 circa; C. 3; P. 20; V.
j^^;

Br. YI.

I may add that I have taken extra care in making out the radial formula, which is not

an easy undertaking in fishes of this sort. Except the second dorsal and anal in whitih

the given number of the rays is approximated, I am quite certain about the rest.

ChdJinio-a mediterraiiea is evidently allied to C. simula, Goode and Bean, and to C.

leptolepis (Giinth.), but has a shorter and more carinate snout than either. In this it

approaches more C. feniandeziana (Giinth.), whilst its ventrals with a larger number of rays

bring it near V. Miirrayi (Giinth.). But it is withal sufliciently ditterent to warrant its

specific distinction. I have to thank my friend. Prof. G. Brown Goode, for having specially

called my attention as to the better determination of these two specimens, which I had left

up to the present under the name (with query) of Coryphfvnoicirs scrratus (Lowe),* a species

which must be canceled from the "Systema Piscium."

I had been hitherto under the impression that Krohnius filamentosits, Cocco, might be

the larval form of the fish I have now named Chnlinura mediterraiiea; but a careful exam-

ination has now shown me that that singular larval form, evidently a Macrurid, although

possessing the shape and some of the indications of characters pertaining to Ch<iUiiiira,hiifi

a smooth second ray in its first dorsal. The doubt must yet remain, for I do not tliink it

likely that it should prove to be the larva of my Hymenocephalns itaUcus.

Henby H. Giglioli.

Royal Zoological Museum, Florence, June 20, 1893.

Page 417 : Trachyrhynchm longirostris, Gilnther {Macrtirus longirostris, Giinther, Ann.

and Mag. Nat. Hist., 1878, ii, 23; Trachyrkynchun longirostris, Giinther, Challenger Report,

XXII, 153, PI. XLi, Fig. B). Two specimens, 20 inches long, were obtained by the Challenger

at station 169, northeast of New Zealand, in 700 fathoms.

Traehyrliynrlius scobriis. Capello has observed several specimens in the markets of

Lisbon and at Setnbal (Peixes de Portugal, 1880, 32).

Page 418 : Macruronus Novce-zelandicf. Add to synonymy

:

GOnther, Challenger Report, vi, Shore Fishes, 1880, 22.

*NoTE.—Enrico H. Giglioli, La scoperta di una fauna abissale nel Mediterraneo. Kelazioue prelii.iinare

(Atti d<:l ni, Couj^resso Geografico internazionale, Vol. i, p. 366, estr. p. 39). Koma, 1881. Id. ibid.. Vol. ii,

p. 195 (estr., p. 33). Koma, 1883.—Id. Kecherches relatives a la Faune sous-marine de la M€diterraue6

(Ann. Sc. Nat. Zool., xiii, 20», art. 9). Paris, 18S2.—Id. in "Nature'' xxiv, p. 381, London, 1881.—p;. H.

Uiglioli, and A. Issel, Pelagoa, p. 227. Genova. 1884.
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MALACOCEPHALUS SIFI5L.F.VIS. (Vaillant.)

Coryph<,noid,,< iequalh, Vaillant, Kxp. .S,i. Trnvaill.Mii- .-t Talisman, 18W, ,,. *>", (part), PI. mx, tigs. 2
2a-c.

' ' ->

CorjiphirnoiiJcs Kiiblu-fis, A'aii.i.ant, oji. cit... p. 3,S().

Vnillaut (p. 225) describes at length, under the name <Joryphtnioides wqxiaUa. fishes
taken off the coast of Morocco and tlie OajM; Verdes, which lie subsequently (p. ;5.S0) says
are more closely allied to Malacocephaltis Iwvis, (itlir., and for which he projioses the nauit!
Goryphwnoides .suhlwrix.

Page 4H0: Bathiifiadux furnacem, Alcock (Journ. Asiatic Society of Bengal, Lxiii, Part
II, No. 2, 1894, ]). U), was obtained by the fnrcslifidfor at station 150, off the Maldives, in

719 fathoms.

Page 426: Lepidopxetta wrt.rM/rt,to,(liinther, was taken by "the Challenger in the Antarctic
station 345A, off Prince Kdward Island. ;)10 fatlioms ((;iialleii"er Peport, vi, IS PI xxx
flg.C).

CHASCANOPSETTA, Alcock.

Chasranojm'lta, Alcock. Journ. Asiatic So('iety of P.cngal, LXiii, Part ir, No. 2, p. 14, 1894.

C. luguhrk, Alcock (/. c, PI. vi, fig. 4), was obtained by the hit-eatif/ator in the Hay of
Bengal, station 162, 145 to 250 fathoms.

PCECILOPSETTA, Glhr.

I', maeulosa, Alcock (Journ. Asiatic Society of Bengal, lxiii, Part ii, No. 2, p. Hi, PI.

VII, fig. 1), was obtained by the Invest k/dtor iu the Bay of Bengal, station 1(12, 145 to 250

fathoms, and P. praiouiia {I.e., ]). 17, PI. vii, fig. 3) at station 151. off Ooloiiibo. in 142 to 400

fathoms.

Page 439: After LepidnrhoiiiliKs megnstoma add:

t.Kl'IOol.'HoMBU.S BOSCH (Kisso).

rieuronecles Boscii, RL'iSO, Ichth. Ni^e, ol9, PI. \n, tig. ''•'i.— B<.)NapaI!TE, Faun. Ital. Pcsoc.

—

C.wkstrini,

Arch. Zo.il., I, 19, tav. ii, tig. 2.

IIip2>og!ossus Boscii, Ci'viEit, Ri-gne Animal.

—

Rls.so, Kur. Merid., lU, 24t).

Itliomhiis Boscii, C'uviEH, Rigne Animal, 2d cd., .341.

—

GOnthku, Ann. .and Mag. Nat. Hist., Dec, I«89, 4I!I.

The height of the body is two-fifths of the total length (without caudal), the length of

the head nearly one-third; scales rather small, with the posterior margin ciliated, truncated

or rounded, covering nearly the whole head, the interorbital space and maxillary included;

iuterorbital space extremely narrow; the diameter of the eye is one-third the length of the

head. Lateral line with a sub semicircular curve above the pectoral fin. Lower jaw prom-

inent; maxillary nearly one-half the length of the head. The teeth in the jaws form nar-

row bands; vomerine teeth iu small number (two or three), implanted .somewhat behind the

front margin of the vomer. The lower eye a little in advance of the upper. The dorsal

tin terminates at a distance from the caudal, which is somewhat less than the dei)th of the

free portion of the tail; its longest rays are at the commencement of the posterior third of

the fin, where they are two fifths of the length of the head, and rather shorter than the

pectoral. No spine before the anal. Body very light colored, without sjiots; two large

rounded deep black spots occupy the posterior ijortioii of the dorsal and anal fins {Giinther).

Radial formula: D. 80-81; A. (;3-«5; L. hit. 85.

This species was added to the British fanna by the discovery in 1889 of several speci-

mens off the southwest coast of Ireland at 150 to 315 fathoms, the largest being 14 inches

in length, the smallest about half that size.

"This species," writes Dr. Giinther. '-originally discovered in the Mediterranean, was,

probably owing to the small size or condition of the specimens, inaccurately described and

figured by Risso, Bonaparte, and ('anestrini. The scales were represents nmch too large,

and the notes on the dentition were vague. Hence it was referred by myself to the genus

Arnoglosxus at a time when no sjiecimens were available for examination (Fish, IV,41(;), but
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there was sutticieiit evidence of its being a very distinct si)ecics from any of tlie flat tislies

known to inhabit the Eritisli Seas. Nevertheless, we lind it in the 'Fishes of Great liritaiii

by F. Day (who seems to have followed Giglioli) relegated to the synonymy of Rhombus'
mctiastoma, an error which, in 1SS3, was corrected by Vinciguerra, and in 18S7 by Kolamba-
tovic, both of whom clearly pointed out the distinctive characters of these two species.''

" Rhombus Boscii may be recognized at the first glance by its enormous eyes, which are

much larger than iu RhoiiiJtits megastoma, as maybe seen from the following measurements:

Total length..

Length of head

Length of osseous orbit

Lengtli of snout

K. megastoma. K. Boscii.

TAiteti.

U
15

Lilies,

170

46

13

11

"Rhombus megastoma never has the large black spots on the dorsal and anal fins which
are so conspicuous a feature iu R. Boscii, although they may also disappear in specimens of

the latter species if they have been allowed to get stale before they are placed in spirits"

{(riinther).

This species was added to the British fauna by the discovery iu 1889 by the Eev. Mr.

Green, of several specimens off the southwest coast of Ireland, at l.JO and 315 fathoms

(Giinther, Ann. and Mag. Nat. Hist., December, 1889, 418).

Arnoylossus Grohmauni, Bonaiiarte (Plcurottectcs Grohmanni, Vaillant, Exp. Sci. Trav.

et Tal., 188). The French explorers obtained si>ecimeus of this well-known Mediterranean

form oft' the coast of Morocco iu 112 and 120 meters, off Spain in 106 meters, off Soudan
in 102 to 175 meters, and about the Cajie Verde Islands in 75 to 90 meters.

Page 457 : After Microchirus variegatus add

:

SOLEA GKEENI, Giinther.

Solea Greeni, GtrNTHKit, Aun. and Mag. Nat. Hist., December, 1889, 419.

This species is very elongate, its greatest width being one-third of the total length

(without caudal); the length of the head is coutained five and a half times iu the total

length. The shape of the head resembles very much that of the common sole. The eyes

are of medium size, about as long as the snout and one-fifth of the length of the head; the

width of the iiiterorbital space equals the vertical diameter of tlie eye. None of the nos-

trils dilated, that in front of the lower eye being prolonged into a short tube; the vertical

fins are rather low and covered with scales. The right pectoral very small, about as long

as the eye; the left pectoral is reduced to a minute ray. The veiitrals, also, are small, but

the extremities of their middle rays e.Kteud backwards to the anal fin. The dorsal and
anal terminate immediately iu front of the caudal. S(;ales of both sides ctenoid, more so

on the colored than on the blind side. Coloration uniform gray {Giinther).

Eadial formula: D. 81 ; A. Cm; P. dextr. 5; P. sin. 1; L. hit. 144.

This species is distinguished by characters which bring it near to *S'o,'tY( rulgaris as well

as to Solea variegata. From the former it is separated by the rudimentary structure of its

pectoral fins, from the latter by the number of its fin rays, by its much smaller scales, and

by its coloration. Uufortuuately only one specimen was obtained, off the southwest coast

of Ireland, nearly 6 inches long, at a depth of 150 fathoms. It is in a perfect state of

l>reservation {Giinther.)

Solea timbralites, Alcock (Journ. Asiatic Soc. of Bengal, LXiii, Part ii, No. 2, p. 17,

PL VII, fig. 3), was obtained by the Investigator in the Bay of Bengal, stations 169 and 170,

91 to 107 fathoms.

Page 458: Aphoristia septemstriata, Alcock. A good figure is given in "Illustrations

of the Zoology of H. M. S, Investigator,''^ Part i, PI. ii, fig. 1, Calcutta, 1892.
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Aphorisfia frifasriafa, Alco.^k /. c, p. 18, 1>1. vii, li-. 4), was found at station 102, 145 to
250 tathoins, and station 104, 195 to 210 faiboins, in the P.ay of iJen-al.

Page4(i2: Trif/la (juniordm occurs in SO to 90 fatl.onis in the Clyde Sea area {Linn
Soc. Jour. Zool., XX, 440).

Page 463: Tritjla mriUone. Vincignerra identified with Lepidotru/la aspera specimens
obtained by hini in the Gulf of Genoa at a depth of 90 jneters.

Page 470: Peristedion Miuraiji, Giinther. Alcock records the capture of a single spec-
imen identified by him with this species, obtained by the Investu,,itor at station 115, in the
Bay of Bengal, at a depth of 18.S to 'J20 fathoms.

P. cataphmctufi (L.) Guv., is said by Ptisso to occur in deep water olf Xice.
Page 471: Peristedion RirerH-Andersoni, Alcock {=Peristethm RiversAndersoni,

Alcock, Journ. Asiatic Soc. of Bengal, Lxiii, Part Ti, No. 2, 1894, p. 7, PI. vr, figs. 2, 2a, 2b)
was taken by the Inre.stiijator at station 151, oft' Colombo, in 142 to 150 fathoms.

Page 485: Lophins miitilux, Alcock (Journ. Asiatic Soc. of Bengal, LXii, Part ir, No. 4,

1883, p. 11; 111. Zool. Tnvestiijafor, Fishes, PI. ix, fig. 2), is from 128 fathoms in thc^ P.ay of

Bengal. We propose the generic name Lophiodcs for this type of Lophiida', having the
second portion of the spinous dorsal obsolescent.

Lophius luguhrh, Alcock {op. cit., lxiii, Part ii, No. 2, 1894, p. 4), closely all-ied to the
preceding, was found by the Investigator at station 151, off Colombo, in 142 to 400 fathoms.

It likewise is a Lophlodex.

Page 499: Onchoccplialus'rcspertilio. Add to synonymy:

Malthc vespertiUo, Gunther, Challenger Report, vi, Shore Fishes, 1880, 7.

MALTHOPSIS, Alcock. (Figuro 411.)

MidthopHis, Ai.cocK, Aim. and Mag. Nat. Hist., July, 1891, :.'(!.

A genus resembling Onckocephalus {=Malthe), but having only two gills (m each side

instead of two and a half, represented by the single species, ]i[(tltliopxi.s lutcus (Alcock, lor.

cit., PL Yiii, tig. 2), of which ten specimens were taken by the Investigator at station 115, in

the Andaman Sea, at a depth of 188 to 220 fathoms.

Page 499 : Ealieutivit nigra, Alcock (Ann. and :Mag. Xat. Hist., July. 1891, 24), was taken

by the Investigator at station 115, in the Audaman Sea, at a depth of 188 to 220 fathoms,

and is so close to M. nxrinea that Alcock considers it possible, though hardly probable, that

it may be its young.

Haliiutmi fipongiosa, Gilbert (Pro<-. U. S. N. M., xiii, 1890, 124). Numerous specimens

were obtained from Albatross station 2992, oft' the California islands, at a depth of 400

fathoms.

Page 499: lla.lieuta-a fumosa, Alcock (Journ. Asiatic Soc. of Bengal, lxiii. Part ii.

No. 2, 1894, p. 5), is a new species found by the Investigator in the Bay of Bengal, station

102, 145 to 250 fathoms. It would appear to belong to a distinct subgenus or genus.

Page 501 : Dibranchus nasutus, Alcock (Ann. and .^lag. Nat. Hist., July, 1891, 24, PI.

VII, fig. 1), was obtained by the Investigator in the Andaman Sea, at station 115, in 188 to

220 fathoms.

Dibranchus micropns, Alcock (lor. rif., 25, PI. Vii, fig. 2), was obtained by the Investigator

at station 120, in the Bay of Bengal, at a depth of 240 to 270 fathoms. Another specimen

was obtained from Investigator station 128, in the (iulf of Manaar, at a depth of 902

fethoms (Alcock, Ann. and Mag. Nat. Hist.. November, 1892, 348).
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INoTF,.— 'I'lir most imptirt^iiit i-nrnn- rH Mi- ill lieavv r;ii-i' tyl'i^l

Alcoekia

.

rostrata

AldroTandia
atiinis

anguilliformis

Goodei

gracilis (fig. 15F)

Hoakynii
macrocliira {figs. 155, 155A) .

inediorostris

pallida (flg. 158).

rage.

2S9

9

Arantbai)hriti3

grandisquamis

Af^anthias

nyatus

Acantlioderma Temminckii

Acantbidiuiu
calceus

pusillum

Acantholepis siUi-s

Acanthouotum (Scyllium)

AcantboDotus uasus

Acanthoima
armatus (fig. 236 A)

AcantbiiTbinua centrina

Acentrolopbus

Acropoma
pellucida

pbilippinense

Acropomida'

Acrot id:i-'

Acrotus
Willoughbyi (fig. 225)

Actinocbir

major

tunicata

jEgeonicbtbys
Appellii

yElbopniia

efl'ulgens (fig. 103)

lucida (flg. 102)

metopoclampa (fig. 101)

Agonida*

Agouinie

Agomis
decagonas
monopterygius

spinosissimus ^^
329

132

Altipocj^plialils

.

507

196

10

14

10

51

20

164

:t»(i

336

15

213

3:!5,521

521

235, 521

234

216

217

217

277

277

494

494

S6

S7.88

87

. SB, 88

2S2

282

282

282

283

282

phalacnis (fig- 156) ^

rostrata (flg. 154)

.

Alepidosaurus

Alepisaxiridai

Alepisaurus
ji^.sculapiu3

altivelis

azureus

borealis

frioi (fig. 142)

.

Al,i...r,pl,ali(U.-

516

.516

133

134

516

133

516, 517

I3:i

134

:12

iir.

115

116

117

lis

117

117

117

3.->

•Vgasrtizii (fig. 45) .

IJairdii (fig. 47).

1

Aleposomus

I'ago.

35

37

88

.icolor.:.:
36,509

ISIanlordii
36,509

^b.ntulna 36,.5I0

38

87

»«

510

47
". 47

..'. 48
.' 848

843

iiiger (fig. 42)

prodllctiKS (tig. 46).

nwtratns(Hg.41)..

ti-nebroMus

(Jopei (flg. 51)

sin'i.alia (flg. !)8)

Alexeterioti

I'aifaiti (fig. 300)

Alyaia

loric-ata

Amitra

lipariua(flg.252)

AmmopIeuroiiM
lactt^ua

Anaoantbini

Anarrbiciiadiihi'

Anarrtiicbaa

denticulatiia

I'asciatus

karrak

latifrons (tig. 271)

Ifopardus

leplnrua
'

lupus (flg. 269)

minor (fig. 270)

orion talis

pantberiiiiis
""

Ancylopsftta dilecta
'

' ^^
Auomalopida-

Auoraalopa
palpebratua

Anomalopterus
pingui.s (tig. 54)

A uoplagonua
AuoiJoga.xter

tomutua (fig. 203)

Autoim.ariida'

Auti'iniariiia

pUMiruplitbalraua

.\ntliias

acpiiloiiaria

9U

277

278

462

4«2

852

298

2»n

301

•299

301

301

SOI

299

£98

801

299

301

ilit-galnps
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Page.

Aphaiiopus carbo (tig. 216) 207

minor 207

Aphoristia 45S

faaciata (fig. 374) 458

Diomedeana (fig. 378) 460

Gilt'sii ^ 458

inarginata (fig. 376) 459

nebulosa (fig. 3T5) 458

pigra (fig. 377) 460

pdsilla (fig. 379) 461

septemstriata 458, 536

trifasciata 537

Wooti-Masoni 458

Apbritis 288

gobio 289

Aphyonus - 341

gelatinnsus 342

mollis (fig. 299)... a42

ApUirus simplex 196

Aprion 239

Corteziana '''-7

macrophthalmus (tig. 314) 239

Aprodon 527

Arcbagonus decagomis 282

Arctozeuus 119, 516

borealis 516

coruscans 516

Arelia 462

Carpent^ri 462

Argentina '>1

acantburus 127

aculeatus 127

Alcocki 126

Cuvieri 52

decagon 52

elongata 52

bebridica 52

leuroglussiis 509

lioglossa 52

sialis 510

ailu3(fig. 61) 62

spbyra-na 61

striata (fig. 62) 62

ayrteusinm 52

Tarrellii 52

ArgentiuidfB 51

Argyropelecua 125

D'Urvillii 137

hemigymnus (fig. 147) 126

Olfersii (fig. 148) 126

Arnoglosswa 527

Gruhmann i 536

Artcdiellus 267

imcinatus (fig. 255) 267,524

AhcIIus 369

canariensis 309

Aspidophoroides 283

monopterygina (fig. 260) 283

A .spidopborus 283

malarmoidea 282

monoptcrygius 283

Astrodermaplumbeum 222

Astrodermus 222

corypbasnoides 222

elegans 222,521

Valencicmiesi 222

Aatronesthes 105

gemmifer (fig. 124) 105

uiger (fig. 123) 105, 515

Ricbardsoni (fig. 125) 106

Astronestbidas 105

AtftU^opodidas 348

AteleopQS * 348

indicus 319. 530

japonicus 319

Atimostoma 220

Aulastomatomorpha 50

Aulastomatoraorpha pbosphoropu (fig. 55).

Aulopus

Agassizii

Aulopidso

A ulostoma

ooloratiiiii

longipes (tig. 397)

Aiilostomatida}

Aulostomidje

Auaon ia

Cocksii

Cavieri

Avocettiua

iiifans

Kichardii

Aylopon

Baratb rodemua

manatinus (fig. 297)

Karatbrouiif

bicolor (fig. 298)

Baaaogigas

Page.

.'ill, 510

60

60

60

484

484

4S4

483

483

22

222

222

153

153

155

237

331

332

340

341

328

Gillii (fig. 291) 328,529

grandis., 529

pterotua 529

stelliferoides 529

Bassozetus 321

catena (fig. 286) 323

compresaua 322

glutinosus 322,528

normalis (fig. 287) , 322

tasuia 323,529

Batbopbilua Ill

nigerrimua (fig. 136) 11

Batliyagouua 283

nigripinnis 283, 525

Batbyantbias 522

roseua 522

Batbyclupea 190

argentea (fig. 415) 190

Hoskynii 190

Batbyclupeidae 190

Batbydraco 289

antarcticus (fig. in text) 289

Batbygadua 420

arcuatua 421

cavernosus 408

cottoides -120

diapar 423

favosus (fig. 352) 420

iurvescens 535

longLfilis 422

macrops 423

multifilia 42(»

melanobrancbus 424

Batbylaco 67

nigricans (fig. 69) 67

Bathylagidai - 63

Batbylagua 63

antjircticiia 53

atlauticua 64

Benedicti (fig. 64) 53

euryops (fig. 63) 66

pacificua 53,510

Batbymyzon, snbgeniis 5

Batliynectes 321

comproaaua 322

339

321

323

322

322

328

333

322

128

129

026

laticeps

Batbyonus

catena

(ompressus ..

gliitinosua . .

.

mnra?nolepis .

pectoralia

taenia

Batbyophis

ferox

Batbypercis
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Vaije

Hathypercitt platyrhyiu;hus 52ti
'

Hathypteroida; 64
Batbypterois : 04

dubiiis (fig. 74) fH

GiintLeri 64,511

insulannn 64, 511

longicautla 64

longifilis (U

longipea (fig. 7G) H«, fill

quadrifilis (fig. 75) (».'>

Bathysaurus .j8

Agassizii r)8

ferox (figs. 6j, 66) 58, 510

mollis 59.510

oUtusiriistris 510

Bathy seldistes ... '24H

albescens 248

Batbyseriolu 220

cyanea '220,521

Batbytbrissa 51

dorsalis 51 I

Batbytbrissidse '>0
\

Batbytroctes 40
)

jequatoris (fig. 50) 44

attritus 45

antilliinira (fig. 49) 44

bomoptems 44

macrolepis (fig. 44) 41

melauncepbalus 411

microb'pis 42,510

rostratns 41

squaiuosus 4*^j 51^

st«miaa 40,510

294

294

343
344

151

151

526

327

BatracbidjR

Batrarbus pornaissimus

Bellot t ia

apoda

Belnuopsis.'

Leucbtenbergii

Beutlrops

Bentbocometes

mnrsnolepis

robustus(fig.288) »27

Beutbodesmus
atlanticus (fig. 215)

eloiigatus (fig. iu text)

Bentbosauridjc

BcDtbosanrus

grallafur (fig.73)

Bentboaeiua

arcticiuu

Colletti

glacialis

Giintberi

Mulleri (fig. 85)

Berycidaj

Beryx
borealia
, , ^ , 175,518
decadactylns '

^
170,518

298

204

205

206

62

62

62

76

78

78

76

76

76

174

175

175

splendena (fig. 197)

Blenuiopa

Ascanii

Bogmarus
Aristotelis

islaiidicns

Koiiajiartia

pedaliota (tig. 120) -

Bothrueara

mollis

Brauhyopsis decagouus

Brania

Agassizii

BrL'Voort ii

japonica

lougipinnis

priDcepfl

Rascbi

298

477

479

479

102

102

528

52S

282

210

211

211

211

211

211

2U

Page.
Brania 8uu».sarii 211
Brain idn- ^iq
Brogmaccros jgjj

atlanticus (fig.331) 888,531
Macrlellaudii 388

Breguiacerotidic S88
Brepbostoma 234

Carpentcri 234

BroHmitMilus S85
iinborbis 3s5

BrosmiuH 385
brosme (fig. 329) 385
flavesceus 385

Brotulidai SI4

Buglossus 457

varit'gat u.s 457

Bytliit.^s 316
fusciis 316

Callionyiiiida' 295

CaUioiiymua 296

earebares 296

i^alauropomus 296

festivus 296

bimaut'jpborus (figs. 268, 268A. B) 296

kaiauus - 296

lyra 296

macnlatus 526

pbaton 296

('allopt)lum 388

Callorbyucbus 32

antart:ticu.s(tig. :i6) SS

Campylodon Fabricii 16*

Caproida^ 228

( apros —*''

aper(fig5l5) 229,521

Capropbonus -29

aurora 229

Carangidie 1*^

Carcbarias '

Carcharodon Rnndeletii *>

Careliparis 274

Carelopb us ^98

Ascanii 298

Careproctus ® *

^
gclatinosns -*•»

rauula, (figs. 251,251A, B) 275

Reinbardti 275

spectrum 275

major -"
•77

nucropus -' *

Catableniella

bracbycb ir ^
Catatyx «'

Messicri (fig. ill test)... 31»

rubrinwtiis 528

Caul..K-:'is If*
longMeus (tigs. -204, 204A) 18..

496
Caiilopliryne "^

s«tosns(fig.409) *»*

Caulopliryninffl
"

Ca"l"I""» ,,- .,[
horeali.s ""•^'^

scrru
••"

»29
<^''"""=' •

SSO

«ubaniiiila ^
Ceiitritleniiiclithys

^ ^
liicoriiift - ^'

iiucinatus -"'

„ . , .,., Js;i
^'••" ""'"'"

4ffl
Ceutriscua

soolopax
9

Centrma
osynotus J'

Salviani

^^llpecllla
^^^

Ceiitrolopliua
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Ct-ntrolophim tiritaiiiiirus

Page.

213

2U
poiniiiluB (fig. 222) 214

CViiti<»jiIionLs r 9' 12

ciilceuH H
(uulolepie 14

cTi'pidatcr 13

crepulalbus 14

Puinorilii 13

foliaceus 508

ttraimlosTiM (fig. 11) 12,507

lusit aniens 12

squaiuoaus 12

squamulosus 508

uyatua - 507

Ceiitroinistia 237

annularis oil

luvestigatoris 237,521

iiiacrophtbiihnua 239

plcurospilus 237

<,'outn»8cyllium 9, H
Fabricii (tig. 7) 11

granulatuiu 11

Centroscyniiius 0, 14

i:celolel»i8 (fig. 13) 14, 508

obacuruf* 15

Curatiida' ^SS

Ceratoscopelus SI

maderensia (fig. 91) 82

Ceratias ^89

bispinosus 189

i:arunculatua ^91

Holbolli (fig. 309) 489

Shufeldtii 490

urauoseopua 490

Cetomimidas 68

Cetomimus 68

Gillii (fig. 78) H9

Storeri (fig. 79) 69

Ci-tnnurua ^H
ciaaaiceps. 411

globiceps (fig. 344) 411

Cetorhinid* 21,507

Cetorhinua 21

lilaiuvillei - 22

Gunneri 22

niaximna (fig. 17) 21

Cb^nicbthyida- 289
( 'ha?nop8etta 436

Chalinura 411

brevibarbis 413

fernandeziauus 412, 526

hiapida 412

liocephala 412

leptolepia
-' 414,526

mediterranea 533

Murrayi 412, 526

occidentalis 413

aerrula 412

Simula (fig. 345) 412, 526

Cbami>aodon 291

Torax 291, 526

Chaacauopsetta 535

lugiibria 535

ChanliodoDtida) 96

Chauliodus 96

Fieldii 105

Macounii 513

Ricbardaonii 106

Scbneideri 97, 513

setinotus 97

Sloanii(fig. 115) 96,513

Chaunax 487

limbriatua 487

pictu8(fig3. 398A,B) 487

(^biasmodon 291

niger (figa. 264, 264A) 292, 526

V»gv.

Cbiaauiodontidiu 291

Cbiaaniodus 291

uiger 202

Chib)dipteridif 230

Cbiina-ra 30

abbreviata 31

affinia (figa. 32-35) 31,509

CoUiei 32

monstro.sa (fig. 31) 3i. 509

Cbinncrida- 31

Chirolopbua 298

Artcauii 298

Chlamydoseladiid* 22

Chlaniydoselachiis 22

anguineus (fig. 22) 22,508

Chlopaia 1 50

bicolor 150

rijnMhjrialia 150

CliloropbUialmua 60

Agaaaizii (fig. 70) 60

chalybeiua (fig. 71) 60, 510

corniger 511

grauilia 511

iiigripinuia 61

truculentua (tig. 72) 61

productus 62, 511

(.'broniisi 244

roseuH 244

Cljryaotosua 223

Citharicbtbya.,.. 442

araraaca 448

arctifrona (fig.366A,B) 442

dinoceroa 447

niicrosti>niu.s 446

pa^tulns (fig. 373) 448

spilopterua (fig. 370) 447

unicornis (fig. 369A, B) 444

ventralis .' 440

Coocia 95

ovata 9^

Cocciina 95

Ctelorbyncbua 397,53!

affiuis 533

atlanticna 397,533

australis 402

i-aribba*ua (fig. 338) 401

carminatua (figa. 336, 353, 354) 398

cu?lorbyncbue 397

fasciatua 402

fiabellispinis 532,533

jai>ouioua 400,533

occa (figa. :f32, 333, 337) 400, 533

parallelua 532

puroilicepa 533

(juadrJcristatu a 532, 533

( Collet t ia 83

nocturna 512

KaHneaquei (fig. 100) 83

(Joloconger 1 39

ranicepa 1 39, 517

Concboguatbus 140

Grimaldii 140

Con<5cPcia
"^

borealia 76

CongermuTJEna 138

flava (fig. 159) 138

guttulata 138

iongicauda 138,517

lucgaatonia 517

niualeliceps 517

nasica 517

squaliccps 517

Congrida- '^7

Conocara 39

niacroptera (fig. 43) 39

McPonaldi (fig. 48) 39

Corynobtpliua '494
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Coryuulopliiis KiMiiliunllii (li;i;.4();{).

(-uiypha-uuliii

Cfnyph;vua

194

20»
hil)purna (figs. 219, 220. 22()A,B) 209. 210

Cui".vi>lm'iioi(lc.s ^y.> 525

*'<!"'"li« 392.535
oarapiniis (fig. :«<)) 404
Hlicanda 409

j:i«:'« 416

h-I)tol.i)is 414
"iisutiis 390

riii>estris 402
serrat us :{02, 534

subla-vis 535

sulcatiis (wrongly inrlu<le<l, «(•/ under
Tracbonunis). 533

villosua 409

Col I ilia- 265
Cottdiiculu.'^ '2ln9

iiiicropa (tigs. 257, 261A,]i) 2Bfl,525

Thomsoun (figa.258,262A,C) 270,525

tnrviis 270

Cullius hiithyliii 524

biconiis 267

un<-iiiatus 267

Crauiomi 462

Crius 214

Cuhiceps 220

Crj'ptopsaraa 491

Couesii (fig.402.) 491

Cyclopsetta 450
liiubriata (fig. 368) 457

Cycloptericlitbys 272

Cyclopteridir? 272

Cyclopterus 272

gelatinoaus 275

liparifl 277

apinosus 272

< 'y « lothone 99

Cyclotbone bathy pliila (fig. 118) 100

elongata (fig. 119) 101

gracilis 101

hisca 99

microdoii (fig. 1 14) 99, 514

quadrioculatnm 100

Cyema 154

a tnini (fig. 176) 154

< "ynogbissiis Carpenteri 462

Cyttopsis 226

roacus 227

Cy t t«M 225

abltreA'iatiis 225

aiistralis 225

bololepia (fig. 233) 225

roaeus 227

DasyHOopelus 91

asper (fig. 106) 91,93

spinoans 92

sxibasper 92

Di'lotb \ ris 452

]>elUKi(lus 452

iKrichlbyid;!? 101

Derich thys Iti 1

serpeutinua (figa. 169, 169A, B) 161

Dentex 340

macrophthalmua -40

Dermatonis 324

inelanoitephalua 325

tricbiurus 325, 529

Dialitbura <**

opaliiut (fig. 88) * S

l)iaua "2
semilunata --2

Diaiiidic --^

Diaphua ^^

coeruleua •^"-

engraulis **'*• ^*"-

Pi»g-.

512

?9,5I2

5(H»

500
537

537

488, 4SO

Dirrolene .

Hiaphn.s prolix-nlus

th<'ta(tig.93)

I>ibi;mrbliM

:itlantirii8 (figs.413A, II)

iiiiciopus

iiasutua

DiifialiaH

bispinosua luo

337,523
inln.iiigra (figs. 29. 207A, B) 33H
nmltifilis

,
goy row

nigriL-andis

Vaitlantii

Dicruiuita

Agassizii (fig. 285)

mctriostonia

microplitbabiia
€^.»^^

OTicernrephala 30

1

^''^'"'*^"^ \'".'".'.'.'."'.
^u^

antiatiia

parvTpinuia (fig. 212)
I>iin-itiiis

\"mnistus

Diplacunthopoma

Alcocldi

338, 529

338, 529

319

31 !l

320

200

201

522

243

318

52s
liracbyaonia 319 528

Biploplios ' '

'j^j^

pacificus .,u

tamia (fig. 126) iq^
Diretmid* oji
Direlmiis ott

argenteus (fig. 237) £ 1 1 , 519
"^"s '212

Discus .

211
Dysomma •««

buceplmlus 160,518
Uysommoifsia tan

muciparus i^q
Ecbfhis i^ij

parhyrbynchua 147
Efb iuorbiuidiP g
Kcbiuuiiiinua

^j

obysUS g
apinoana (fig. 9) g

E(;hio.slorua 10*1^

barbatuni (fig. 130) 109
margaritji (fig. 131) 109

Klasmnbraiu'Uii, class 5
EhiHtoTiia iiiucropbt lialnia 239

Electrona 9]

Kissoi (fig. 107) 01
Euchelyopua cimbriaa 3gg

cimbricua 339

Epidesmua niaLMilatus 477

Epigouua 282
ti'leseoims 232,521
occidt'ulalirt (fig. 236) 233

Epinnnla i os
inagistralis(fig. 211) iJ)s

Erettiioi)horua 37 7

Kleinonborgi 377

Eseolav 519

violaceua 519

KtrnoptcruM 10

Fabricii 11

grauuliisiia 10

Hilliamia 10

iiiger (tig. 10) 6, 10,5(»7

pusillus (figs. 5, 6) 10

apiiiax 7, 10,507

Etropus 44H

rimo.'*iis (figs. 360, 361) 450

Enmicrot reimis 272

spiitosua (fig. 250) 272

EiipiotomiiTua '"•

Eiiry pbaryngida- l'»'^

Eurypharyux I»^
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Page.

EiiryiiliJirynx pelecauoidea (fig. 176) 159,518

Knstomius '^*

obftcunis (fig. 135) in
Evoxymetopon ^0^

ticniatiis (fig. 214) 204

Gailiculns '*'^*

argeuteus 355* 530

Gadopsis ator
3^*^

GacUis arge.iit<ms 355

poutassou 530

Galons melastomus 20

Gaateropelecus acantburns ^^

cror.odilua
"^

Humboldtii 73

microstoma 53

Gastrostomus 1^9

Kairdii (figs. 181, 182) 159

(iavialiceps 1^**

microps 156, 517

Ucniola 156,517

(Tempylus -**'

coluber 203

serpens (fig in text) 202

Genypterua 345

omostigma 345

Gigliolia 16**

Moseleyi (figs. 187, 193) 169

(UoMsamia 231

pandionis (fig. 231) 281

Glyptucephalus 430

acadiauus -iSO

cynoglossua (fig. 356A. B) 430

elongatua -130

saxicola 430

GlyptophiUiiiin 324

argeiiteum 324,529

micropUH 529

Gnathopbis 13S

Gobiidro 295

Gobiiis 295

cometes 295, 526

Losueurii 295

Gimiodus 8

spinoana 8

Omiiisonia iirgentiuum 51

Gonoatuma 97

acantbri rus 98

brevidens (fig. 117) 98

denudatum (fig. 116) 98

elongatum 101

luaderense 510,515

niicrodon 99

ovatua 95

Gonostomidaj 97

Grammatostoiniaa 110

dcntatus (fig. 133) 110

GraniraicolepididEe 218

Grammicolepia 218

bracbiusciUus (fig. 221) 218

Grammonus 317, 528

ater 317,528

Gymnclia 313

pictus 313

viridia 313

Gymnotridai 480

Gymnetrus 480

arctic us 479

Cei)edianus 477

f;Iadi«8 481

gbiMiie 4S0

Grillii 481

Hawkeiisii 481

ropandus 480

Gynmogaater arcticus 479

Qyninolycodes 281

Edwardaii (fig. 254) 281

G yrinoinene 211

Page.

Gyriiiomcno niimimularis 519

Halargyroiia - 375

brevipes (fig. 325) 875

Jobnsonii 375,531

Hiilicinettia 503
ruber 503

Jobnsonii 525

HaliiHitaa 499,537

roccinea (fig. 410) 500, 537

fuiuoaa 537

nigra 537

sentiroaa 501

apongiosa 537

stellata (fig. 403) 499
Halieutella 500

lappa (fig. 412A, B) 500
Halieuticbtbys 503

aculeatus (fig.4:4A,B) 504
reticulatua 504

Haloporpbyrus 370

auatralia 531

ensil'erus 371

eques :!7i

Giintheri 370

inosim^ '.

531

lepidton 370, 531

rostratus 375

viola 327

Habjsaurichtbys Igfl

carinicauda 136, 517

HaloaauridiB 130
Haloaaurus (v. Aldrovandia) 129

affinis 130

nuguilliformia 516

Goodei 133

Giintberi 131

gracilis 134

Johuaonianua (fig. 15:1) 131
Oweni (fig. 152) , 130
maorocbira 133

pallida 135

parvipinnis 516

pbalacrus - 134

rostratua 132

Harpodou 59
niacrocbir (fig. 60) 59

microdon 59

squamosua 59, 510

Harriotta 32
Raleigbana (figs. 37-40).. 32

Hectoria 238

Heliaates roseus 244

Helicoleniis 248, 522

dactyloptf^rua (fig. 244) 249, 523

maderensia (fig. 244) 250
Heiuibranrbii, order 4S3
Heinirhonibus fimbriatua 451

paetulus 448

Hephtbocara 344
simum (fig. 301) 344

Heptancbus cinereus 6

Heptatrenia cirrbatum 3

Heterognathodon 517

Heternsoniata 426

Hilgendortia 280
membranacea 280

H iiuantolopbus 493

grcpulandicna 493

Hipj>o;;b)ssoidt-s 438

dentatus 438

lini.audoidea 438

plateasoidca (fig. 367) 438

Hippogloasua 434

aiuericanus 434

Boscii 527

piuguia 435

vulgaris (fig. 363) 484
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HiatinliiuiM liiis

rag.-.

14:*

lialliybius
1^5

iuti-nmlis {tiu. 165) i^r, 5J7
H(»i>Iohniiiila

jjjl,

armata 340
H0pl08t(;tllUS

IjijC)

atlaiiticns IgQ
jaiioiiirus 51^
meditenaneusflig. 208) I-Sft,5]9

Hojduiiiiis .

diomedianus (tig. 163)

IIydtol;tgiis

CoUit'i

H,vuieuocei>halus

ruveraosiia (fig. 341).

craasiceps

dispar

globieeps

Goodei (fig. ri40)

Ju'ttTolcpis
,

italiius

Ifnigiharliia
,

.ongifilis -

H_vi>pi«rii&
,

uiessim^iiHis

HjperchoristinsTanneri
,

Hyperoartia

HyperoUita

HyphalouL'dru.s

chalybeiu3 ,

Hypoclydouia

!)ellu (tig. 237)

HypsiciiTui'lcs

14A

32

32

406

408

411

423

411

407

406

4oe,r):i4

406

422

148

149

109

3

236

236

200
gobioidea {figs. 263, 263A, B) 290,526

229

379

380

268

5i4

525

525

268

525

260

267

524

267

267

267

524

95

95

216
I

216
I

215
j

216 I

12s
I

12s

516
I

12.S
!

129
j

141

141
I

141 !

51S
I

r.is ,

66

66

61

6

yy7.5:i4

153

153

153

153

HypsiDotus rubesctns .

Hypsirbynchua

hepaticua

leelinus

filamentosu.s

fimbriatua

« "culatiis

qiiadriseriatuB

tenuis

Icolua

bicornis

enryops

fiirciger

bamatua

unc-inatus

scutiger

Ichthyococcus

ovatus (tig. 113) ..

IcicUthy .s

Lockingtonii (tig. 226).

Icosteus

enigmaticua (tig. 227)

Idiacantbid£B

Idiacautbua

antrostomus

fasciola

feros (fig. 151)

Ilyophidit;

llyopMs

brunneu3 (fig. 162)

Investigator

acantbonotua

IpDOpida- ,

IpTiops

Alurrayi (figs. 67, 68)

Isistius

Krohuius filamentosiis

Labichtbys

carinatus (fig. 171) - .

.

elongutiis (fig. 172)

iiifans (tigs. 173.174)..

La-nu>rgus

borealia

19868—No. -2 35

l.a-niargim brevipinna
7

rostratiiH
,;

Lasmoneiua .,„rt

barbatuhi (fig. 315), 3,;o

molaminmi (tig. 316) ;{(;;(

robust um .j^j.,

Yarrellii ggo
'•^"'T'^^'J'*"^' -1."""!!

85
py rsobola 512
Hpeculigera (fig. 99) gg

LariipaiiyctuH -0

«'''tus 79,92,512
lionajjartii

j(y

co?ruU-us . .? si
crocodihis -r^ ^g
<ieiumellarii gy^ gy
Genuiiifer ^q^ gg
Giintberi • 79 90
lacerta Hl,B9
respleiidena go

8;t

Warmingii 80.512
Laiupridiiho 222
Lampria ^33

luna o»>3

laata 223
regias o>2n

Lamprogrammua 344,530
Iragilis 530

niger(fig. 302) 344,530
LampuguH 209
Latebrus 235

oculatus 235
Lai ilidai 284

Leiodon echiuatum g
Lemnisoma t byrsitoides 202

Lepidion 370
enaiferns 371 ,531

eques a7

1

tlaveacena 370

Giintberi 370
iuoaimse 531

Kiasoi (fig. 323) 370,531

Lepidolein-id;L' 389

Lepidoleprus 417

ou'lorhyncbus 397

siilerorbyiu-bus 392

tracbyrliyncbus 417

Lcpidupida- 202

Lepidopuy 208
.aiidat us (tig. 213) 203, 51

9

hisit aniens 519

tenuis 514

Xantusi 619

Lepidnscuna 417

tiachyrhyucbus 417

LcpidottOiiiida- 389

Lepidopsetta nianilata 5:{5

Lepidotrijila aspera 537

LepidorUouibus 439

Boscii 535

im'gaatoiua 439,535

Lei>idotri;iIa aaptra 46:i

I.cptiigoiius decagiinurt 282

Li-ptocepbaliibi; 1 37

Lcptucepbalus 512

vulgaris 517

Leptoderma 48

macrop.H (fig. 50) 49

heptojibidium 345,524

cerviiium (fig. 306) 846

i-miiu^l:us 530

marmot alum (lig. 308) 347

microlfpis 5;*0

pard;Uo 530

prot undoruui 347

stiguiat ist iiun ( fig. 307) 530

LoptoiUynchua ^^^
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l.i'litorhvin-hua LfMichteubergii 15'J
|

r^epturus ^^^
j

argonteua 208
j

Lenroglossus ^^^

stilbius 509

Lenrynnis ^^^

Limauda *-*

Beanii {fig.355A,D) 428

ferruginea *27

niicrostonia ^27

vulgaris 427

Linophryne ^^**

lucifer{fig.408) 496

Liocetus • '*-»5

Mnrrayi (fig. 407) 495

Lionnrus ^^^

filicauda (fig. 342) 409

liolepis » 409

microlepis 409

Liost'orpiuB 265

lougiceps 265, 524

Liparidida3 273

Liparis 274

barbatus 274

bathybii 279

Ekstromi 274

Fabricii 27G.277

gelatinosus 275

lineatus 274

liparis 274

major 277

micropus 277

ranala 275

Reinhardti 275

stellatus 274

tunicata 277

vulgaris 274

Lipogenyidtc 172

Lipogeuys 172

Gillii (figs. 190. 196A, B) 173

Lopbiid.'e 485

Lopbiodes 537

mutilDS 537

Ingabris 537

Lopbiomus 485

setigerus 485

LopMopeia 485

Lopbias 485

americanus 485

budegassa 485

mutilu8 537

Naresii 485

piscatoriua (figs. 400, 400A,B) 485

Lopbolatilus 284

cbamaeleonticeps (fig. 265) 284

Lopbotes 349

Capellei (fig. 390) 351

Cepedianua (fig. 389) 349

cristatus 350

Lopbotidic 349

Lotella 368

maiillaris (fig. 321) 368

Lncifer 112

albipiunis 112

Lumpus spinosus 272

Lut.iauida> 239

Luvaridie 221

Luvarus 222

imperialis (fig. 230) 222,521

Lycenohelys 309

albus 527

murasna 309, 527

paxillus (figs. 279, 279A, 282) 3U
porifer 527

VerriUii(fig8. 277,277A) 309

Lycodapus 628

fipr asfcr 528

Lycodes 303,522

Lycodos albus 521

brevipes 526

Esmarkii (tig. 272) 303

frigidus (fig. 274) 305

gracilis 305

macrops 52(1

mucosus (figs. 275, 283A, B) 306

muricna 309

pallidus 306

paxillus 311

pasilloides 311

perspicillus (figs. 278,278A) 305,307

retirulatus (figs. 273,281A:B) 305

Rossi 305

Saraii 307

seminudas 307

VabUi 303

VerrilUi 304

zoarchufl (figs. 276, 276A, 283C) 30H

Lycodonus 312

mirabilis (fig. 280) 312

Lycodopbis 521

albus 521

Lycodopsis 313

pacificna 528

paxillus 527

LyconidfB 425

Lyconus *25

pinnatus 425

Macdonaldia 171

rofltrata (figs. 189, 195A, B) 171

MacrorbampbosidsE 483

Macrorhampbosus 483

scolopax (fig.396) 483

Maorostoma (= Notoscopelus) 512

angustidens 512

Macruridse 389

Macruronua 418

uovje-zelandiae (fig. 350) 418,534

Macruroplus 390

Macrurua (all specific names in tbe family are included)

.

390

Eequalis 392

affinis 416,533

altipiunis 402

arcuatus 421

argentea 419

armatus 416

asper 390,407

atlanticns 397

australis 402

Bairdii (fig. 335) 393

berglas (fig. 334) 391

brcvibarbis 41 :i

l.revirostris 390,531,532

carapiuus 404

carinatus 391

canninatus 398

carribbfeus 401

cavernosus 408

((clorbyncbua 397

cottoides 420

craasiceps 411

den t ioulatup 414

dispar 423

Fabricii 391,399

fasciatua 402

favosus 420

fernandezianus 412

tlabt'lliapinis 532

filicauda 409

furvesceua 535

gigas 416

globicepa 411

Goodei 407

beterolepis 406. 533

Hextii 390,531
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I

Macriu'us hispidUiJ 412,531,532

holotracliiiS 390

Hoakynii ;{90, 5:n, 532

Investigatoris 390, 531, 532

italicus 4(j6

japonicus
, 400, 525

Isevis 406, 415

leptolepia 412,414

liocepbala 413

liolepis 409

longibarbis 406

longifilis (fig. 319 A) 417,422

longirostris 534

lophotes 390, 532, 538

macrochir 417

macroloplms 390.531,532

niacrops 423

mediterraneu-s 533

melanobranchus 424

microlepia 409

multifilis 420

Murrayi 412,418

mysticetus 397

nasntus 390

norvegica8 402

noviB-zealandiu' 418

occa 400

occidentalis 413

parallelus 397. 532

Petersoni 390, 531, 532

poljlepis 390. 532

pumiliceps 532

quadricristatus 397,532

nidis 390

rupestris 391, 397, 40^

scabrus 417,434

scaphop.sis 397

aclcrorhynclms 391,392

semiquiucuiiciatns 390, 531, 532

seiTatu.s 391, 534

serrnia 412

aerrolatus 390

aesqnicunciatua 531

aim Ilia 412

smiliopborus 392

stelgidol.-pia 391

Stromii 402

subl^via 535

sulcatns 403, 410, 533

trachyrhyncbus 417

villosua 409

Wood-Masoni .391.531,532

zaniaphorns 397

Malaciebtbys - 282

griseus 232

Malacocephalua 414

Ifevia 415,535

occideDtalis 415

sablsvis 535

Malacocottus 271

zonurus 272,525

Malacuaarcua 182

macroatoma (fig. 200B) 1S2

Malacoateidje 113

Malacosteua 1'3

choriatodactylus (fig. 139) 114

niger (fig. 138) 114

indicna ^^4

ilalacichtbya 232

Malthe 498,529

ctibifrons ^^^

nasatus *^°

vesportilio '*^"' *•*'

Malthopsis ^'^^

lufens (fig. 411)
•''5'

Manoalias "*•***

Shufeldti (fig. 401)
****^

Maiii-aliua uraunscnpnB ^Q^^

Maiiducus -|^

maderensis 514

Miirsipobraiichii
j

Slaurolieidai 9o,5l2
Slauroliciis ^5 5)2

attenuaturt 09.512
borealis (fig. Ul) *(«

Poweriic f^Q

tripuuctulatua ^\:i

^^<»y"<'!' 521,522
briinuea 52(1

puailla .-,^6

Melampbffa 177.510
cristiceps 518

lugubris 518

megalops igi

microps 518

myzolepia 178

rolnistns igO

typblnps (fig. 198) 177

crassicepa igo

Mtflaiiocetnia 404

bispinosua 495

Jobnsonii (fig. 606) 494

Murrayi 49.'.

ilelano^rainnius 354

a'glefimis 354,530

ilelanonua 3MI

gracilia (fig. iu text) ;wo

Melanostigma 313

gelatinosnm (fig. 289) 3U
Melanostonia 521

japoiiicura 521

Melaatoma .">21

iferlangna vnlgaria 530

Merluciida- 3S«

Merliicins 386
.'ilbidu.s 380

hilinearia (fig. 330) 380

su]iridiis 3SS

vulgaris 388

Mesopriiiu vorax 239

Metopiaa 177

typlilopa 177

Microrhorua 157

profuudicohis 457

varifgatua 457. 528

Mirrniitbtbya .
234

Cocr«)i 234

Micromosiatins -J^-'.

poutaasou 355

Alicroatonia 53

argenteum 53

grnmlandiciira 53

mioroatnmnm 53

rot uudatnm (fig. 59) 53

MicvoaWiuid;i> 53

Minoua '^-4

iuermia •*24

Mitchillinn Sin

Bainlii 8.S, r.lO

^rixoiiiis
•*^"

laticpps (flg. 296A) 3Sfl

Mabia »»»

jjrncilis ^-^^

Molva **5

abyssornm ^'^^

byrkolango •***'*

.iongata
''"'•

vulgaris (fig. 317)
•''"

Mohella "f
Monolone **"

atriuiaDa (tigs. .ISS, 359) <5.'>

spssilioauila (figs. 357A B) •"'-

.Mi.iiouiitopus 840, oiO

nigripinnis 340,530
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I'a^e.

Monnmitra 277

liparina ( tit^ 252) 277

Mma 869

mcditerrauea (fig. 322) 369,531

Mo8eleya 417

longitilis (fig. 347) 417

Motella 381

argeiitata 383

caudacnta 384

cinibrica 384

cimbricus 384

eusis 381

inaci'oiihthalma 382

niediterranea 382

Reinhardtii 383

tricirrata 383

MuriL'uesocida! 145

Miirtenopbis saga 149

Myctophidaj 70

Myctopliiim 70

affini 72

Ri-cticum 511

Hsperum 92

Benoiti (fig. 83) 74

boops 73, 511

californiense 611

coruscans 89,511

i-renularo 512

geiuellarii (fig.87) 80

glaciale 7 4, 76

Humboldti (fig. 82) 73

Hygomii 75

leucopsaruni 89

nocturnum 512

opalinum 7 2, 81. 511

pheugodes 73

protoculna 512

pterotns 88, 90, 511

punctatum (tig.80) 71,88,90

remiger ( fig. 84) 75

Reinhardtii 74

TowBsendi 512

Myraa 147

pachyrbynchus (fig. 167) 148

Mystaconurus 406

beterolepis 406, 533

italicus 406

longibarbis 406

Myxine 2

australis (fig. 2) 3,508

glntinosa (fig. 1) 2

Mysiuidje 2

Kannobracbium 98

leucopsarum 512

MacDonaldi (fig. 110) 94

mexicanum 512

nigrum 94

regale 512

Narcetes 45

eremila^ 45.610

Nausenia 510

groenlardicnm 510

Navarcbus 220

NealotuB 198

tripes 199

Nematonums 416

affinis 416

armatus 416

gigaa (fig.346) 416
Nematouus 333

pectoralis (fig. 295) 333

Uematops 427

Neinicbthyidiu 161

JCemichthys 151

infans 153, 155, 517

Eichardi 155

scolopaceus (fig. 170) 152

Tagc.

Nemohrauia 243

Webbii Ii43

NeobytbiteM 325, .529

crassus 327

(lillii (fig. 289) 325

grandis 329

raacrops 326, 529

marginatus (fig. 290) 326

<H;ellaUis 325

ptt^rotus 328, 529

robustua 327

aqiiamipinuia 529

steatiticxis 529

Htelliforoidea 328,529

Neuliparis 274

Neoacopelas 92

macrolepidotus (figs. 108, 109) 93,512

Neostoma 99

bathypbilum 1 OO

qiiadrioculatam 100

Nediarcbiis 197

nasutUH (fig. in text) 197

Nettaatomidse 148

Nettastoma 148

brevirostris 149

melanurum 1 49, 51

7

parviceps 148

proboscidcum 150

procerum 149

teeniola 517

Nomeidui 219

Nomeus 219

Gronovii (figs. 227, 515) 220,520

Mauri tii 220

Notacautbidie 162

Notacaiitbas 163

analis (figs. 184, 191A, B) 165

Bonapartii (tig. 185) 166

Cbemnitzii 164

mediterraneus 166

naaus (fig. 183) 164

pbasganorua (fig. 188) 167

Rissoanue - 170

sexspinis (figs. 192A, B) 163

laceuta 170

Notldauus griseus 6

Notoscopelus 82, 512

bra«hycbir 82

caataneus (fig. 95) 84

caudiapiiioaus (fig. 96) 84

margaritiferus (fig. 98) 84

quercinus (fig. 97) 83,512

i-esplendens (fig. 94) 82,83

Kotosema 487

dilecta (figs. 362, 365A, B) 437

Notothenia 520

loDgipes 525

mizopa 525

"Nototbeniidie 525

Nyctopbus 71

Bonapartii 86

Gemellarii 80, 86

metopoclampas 86

Rafinesquii 88

Odontostomidfe 121

Odontoatomus 121

atratus 516

hyalinus (fig. 145) 121

Oligopua 317,522

armatns 528

ater 528

niger 317

Omuaudis 122

Lowii (fig. 150) 122

OncliooepbalidiB 497

Oncbocephalus 498, 529

radiatua 498
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Onchocephalns vespertilio 499^ 5;j7

Oneirodes 430
Esclirichtu (fig. 403) 490

Onus or Onus 3H|

biscayensis 382
Carpeiiteri :{S:t

cirubriiis 384

ensis (fig. 327) :18

1

gnttatns 381

luacroiiiitbalnius liH'l

iiiediterranens 381

pacificus 38

1

Reinhardli i :tHI , 53

1

riifus 381

triinrratua 3s;t

Opbicbthyidie I4«

Ophidiida- ;J4ii

Opliidiura 345

mura-nolepis 530

profuudoruni 347

Opbiognatbus 157

anipullaceiia 157

Opistboproctiis 95

soleatua ( fig. 1 12) 95

Opostomias 110

niicripiina (fig. 132) 110

Optonnrus 414

denticulatiia 414

Oreosoma '227

atlaiitieum (fig. in test) '2'2H

(h-thU-btbyM 483

( Jtophidiiiiii ;t45

oiuostigina (fig. 305) :J45

Oxycfphas 417

ccelorbyncbua 397

scabrus 417

Oxymaerurus 307

Oxynotus 9, IS

centrina (fig. 21) 16

Pacbystomias Ill

microdon (fig. 134) Ill

Paraceutroscyllium 9. 507

ornat urn 507

Paradiorolene 337, 529

multifilis 337

nigricaudi.s 338

YaiJlantii 338

Paradoxifbtby.s 170

Garibaldianiia 170

I'aralepididse — 1 1!^

Paralepis 11**, 515

borealis (fig. 143) 11»

coregonoides (fig.l43A) 119,51fi

coruscans - H^

CuTi.Ti 118,516

byalinus -''l**

intennedius 120, 5Hi

speciosus 1^^' ^1*^

spbyra-noidea 119,516

Paraliohthya *•(''

biiops ^'*6

Hectori.s ^36

oblongiis '*'>fi

(K'ellatns *^^'

Paraliparis •''''

batbybii -'*

Copei (fig. 253) '-71*

liparinus "^^

membranaceua -^"

roaaceus ''-^

I'arainaeruriis *'"

I'aront'irodea
*"**

glomerosus (fig. 404)
*"**

Parasoombropa 231,521

pellucidua 231, 52j

Ponopiis
''

McDcuialdi (Jig. 293) -S'*"

Pago.
T'ercopbida"! i>^jj

Peristedi idai ^ jq
Peristtulion i-ataphract n.s r,;j7

gra(;iIo (lig. 387) 473
imberbo 470
longispatha (fig. 3H6) 470
iiiicruiu-nia .j7^

miuiatum (figs. 385, 385A, li) 470
Murray! r^-^-

plafyreplialuui (iiga. 388A, B) 474
KivtiraAndersoni 537

truuoatuiii 47,';

PeriatoUiuii
.|(;.j

liurhynchua 470

mollucceust) 470

Murniyi 47^

Kiver.s-.\adt'r8oui r,37

IN'trumyzon americanvis 4

Bairdii 4

marinus (fig. 4) 4

Petroniyzontida:i 4

Phieuodua in:,

Pliaropteryx xc/j

Plioticbtbys 104, 510

argenteus (fig. 122) 104

IMiotomsctea 112
gracilia (fig. 137) 1| 2

Plioto.Htnmiaa 114

Guernei (fig. 140) II.">

Pliycis 356

albidus 357

americanns 359

bleiinioidea 357, 53U

Cbeateri (fig. 313) 3iiO

chu-sa (fig. 311) 3.VJ

Cirratus (fig. 310) S.VS

De Kay i 359

furcatus 357

gadoidea 357

Gmelini 357

limbatua 3'>t>

mediterraueus U5*i

phycis 3.'i6

punrtatus 357

regali-=i 3.'.7

regiiis (fig. 309) :t5

7

tenuia (fig. 312) XVJ

tinea 3'>"

Yarrtdlii 362

Phy.si.-iiliis :t65,524

argynipaatua 530

bacchua 365

barbatua 365

breviuscubis 36.')

Dalwigkii »««. -''^tl

fulvua (fig. 319) att«. -'24

japonicua 366

Kaupi (fig. 318) !l«fi

nematopaa 530

palmat iia 365

poregriuna 'ICfi* 521

rosena "'^1

rison<loil()]iliiH I'*

cru.'ntifpr (fig. 166) M7
ra.stndliger 530

Plagusia lactea - •**>-

Plagyodus ^*

ftTDS ^''

Platophrya ^**

mdiularis "^H
•Vttl

Platy III Ills vorax -~

Plafvsomati.hlbys
*^'*

bi])poglos8(>idi'a (fig. 364) 4:l."»

piny nis *'*''

Plutylnu'trs *_;

apud (fig. 53)
*'•

lis
i'locl ronius * *

"
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Page.

Plcctromua Beanii (tig.202) 179

crassiccpa (fig.200A) 180.

cristic*'i)8 518

lugubris 518

megalops 181

luicropa 518

myzolepis 178

robustiis 180

suborbitalis (fig. 201) 179

Pleuronectes megastoma 439

Pleuroiiectida' 126

Beanii 428

Boscii 527

cynoglossus 435

Grohmamii 528

Pleurothyris 125

Piidiithecus 282

deeagomis (fig. 259) 282

Pcecilopsetta 535

luaculosa * 535

prolonga 535

PolyacautUonolinas 162

Polyacanthonotus 170

Eissoanns (figs. 188, 197A, B) 1 70

Polyipnua 128

spinosus (fig. 149) 128,510

Polymixia 243,522

Japouica 243

Lowei 243

nobilis (fig. 241) 243,517

Polymisiidii; 242

Polyiirion 28S.522

americanum(flg.238) 2SS

cerainra 238

oxygeneios 238

prognathus 238

Polyptericbtliys 484

Polyproaopus 21

Pomacentrida) 243

l'i>matomiclitliys 234

constanciae 234

Pomatmniis 232

Cnvieri 232

telescopns 232

telescopinua 232

Pomatopsetta 438

Pompilus 213

Ponerodou 293

yastator 293

Pontimis 252,518
Bibronii 253

canariensis 255

Eathbuni (fig. 245) 552

fllifer 254

liesanema 518

Kublii 253,523

longispinis (fig.247) 258

macrolepis (fig. 246) 257

siprra 252, 523

Poriilithys 294

porosissimiiB (flg. 267) 294
Porogadtis 334

gracilis 331

miles (fig. 292) 334

uudns 330

rostratus 329

subarmatua 330

Poromit ra 182

oapito (Hg. 200) 183

I'riacaiithida) 241

I'riaranthns 241

arcnatns 241

catalufa 841,522

iiiacropbtlialmus 241

Prion istins macellns 525

PrioiiiMles 521

a>qniden8 521

Page.

Prlonotns 463

alatus (fig. 382) 407

egretta (fig. 381) 4B.".

railitaris (figs. 380, 384) 464

palmipes 468

Stearnsii 460
trinitatia (figs. 383, 383B) 468

Pristinrua 20

artedi 20

atlanticus (fig. 20) 21

melanostomus 20

melaatomus (fig. 19) 20,508

Proctostegua 222

proctostegus 222

Proraetheus 200

paradoxus 197

Promethiclithya 200

atlanticus (fig. in text) 200

bengaleusis 519

dicrotus (?) 519

prometbeoides 200,51'J

prometbeus 20O

Promyllantor 139

pnrptlreus 139, 517

Pronotograramua eoa 238

Propoma 522

roaeum 522

Psenea 220

maculatus (fig. 229) 221

peUucidus (flg. 228) 220

Paetticbtbya 438

Paeudopbycis 365

Pseudopriacantbua 242

altua (figa. 239,240) 242

Pseudorbombus 436

boops 436

Hectoria 430

ocellatus 43G

Pseiidortcopelus 292

acriptua (flg. 266) 292,520

Pseudotriacis 17

microdon (fig. 18) 18,508

Pseudotriakia 17

Psycbroliitea 526

paradoxus ' 525

zebra 525

PteracUdidse 212

PteracUs 212

carolinua (fig. 218) 212

Pteridium 317

armatnm 528

atrnm 317,528

Pteroidonns 337

qnlnquarina (flg. in text) 337

Pterophryne 486

bistrio 486

P teropbrynoidea 480

Pterotbriasidse, family 50

Pterotbrissus 51

gi38u(fig.52) 51

Pterycombua 210

Ptilicbthyidaj 302

Ptilicbthys 302

Goodei (fig. 304) 302

Pycnocraapedum 833,529

aquamipinne 333, 529

Kaia 24

abyssicola 509

Ackleyi(fig.23) 25

aloutica 508

americana 25

batia 29,509

circularia 27,508

eglantoria 28

fullonica (fig. 25) 29, 508

graiiulata(flg. 30) 29

hyiierliorea (fig. 28) 28, .509
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r.08

is

508

508

!!«. 509

2!)

Eaia isotrachys (Hg. 29)

l-.«vis

liiitea

mainiUidens

nidrosieDsis

ocellata

ornata (fig. 24) ...

.

lihitonia(fis.26)..

ra(liata(fig.27)...

scntii

tra<'hura

vomer

Rai^e, order

Eaiida', family

Regalecida'

Regalecns ^^^

Banksii ""

gladiu-s ^**'

glesne (ttg. 395) •*"•

Grillii..".

maciUatiia

remipes...

telum

Eeinliardtias

Rbiuoiiemus

caudacnta

•26

2 J

508

508

60!)

509

H
n

ciml)riu3 (fig. 328) 3S4, 531

89

90

512

90

•>1,512

843

342

441

527

527, 528

527, 528

67

6S

6S

lOli

196

31S

Rhinoscopolus

Andrea>

antarctiena

Coccoi (fig. 104)

rarua

Rhinosi'ymnus

Rhodichthy.s

regina (fig. 303)

Ehomboidlchthya

Kliombua
Boscil

megastoma

Rondeletia

bicolor (fig. 7")

RoiideletiidjB

Ruvettus

pretiosna (fig. 210)

Saccogaster

maculatus
.U8,s-»

Saccopbaryngidaj
"*

Saccoi»baryus
ampiiUaeens

flagellura (figs. 178, 179, 180)

Salilot a

australis

Saiiroiiehelys

cancrivora

SauromuTienesox
vorax

Sanrus kaianiis

Scbedopb ibipsis

spiiiosus (fig. 416)

Scbedopbihis
mednsopbagus (fig. 223)

Scianectes

lopboptera '

macroptbalmiia (fig. 371)

S*'on:brid!P

S<'onibropida3

Scoinlirops

(;hilodipteroidt'3

oculatu3

Scopeleugeuya 93 51S
tristis

Sc()i)eb^gadu3

codes (fig. 109)

Sropilosaurus

Si-oiielus

.aflinis

alutus

l.iJ

157

if>;

353

531

150

l.iO

146

146,517

57

216

216

214
•214

440

440

440

192

2S.1

•2»h

235

235

93

1S2

182

»4

79

Page.

>pebm Audrea> 90

aiitarcticns 512

arctitMis 76, 78

a.sper 91, 92

aaperum 92

l.albo 121

ilelioiti 7-4

lieuoistii 74

Bouapartii 80, 82

boop.s 73,511

boreali.a 96

bracbyeliir 82

califiirniense 511

cauiuiuuus 71,72

castaiieus ^
caudiapinoana ®*

Coreo 0*

Coccoi ^^

cn:Tulen3 81,512

Collettii 7«,78

coru.scans **^

trenulare 89. 512

croeodilu.s 79.83

eftulgens ^^

elongatns 82, 8.3, .512

engrauli.s 89,512

frontelucida °'

Gemelbaiii *"

gemmifer ^
glacialia '"

gracilia

Giintbcri
'''•'J^

TTeideri "

HuHlti •-»*

Humboldti 7;t,74,9e

HygoiuU '
**

Kroyer ^
lacerta ^^

loucopsarum *

loricata

lueida
^^

MacdonaUli

inaerolepidotus **' ''^"

82
uiadiTenrtis

&i
iiiarsantiterua

^
, 86

iiietopocliimpum

iiietopoclainpTis

tiiesicaiius

MiUleri '*'j^

nsnnacUir
01

'""™'"
512

"'"•.'"•"'
72,.511

"l'^''"'™ 95
ovatns

phengoiles
^^^

protoculis
J,/*

"*''"'!7-
::;:;;::;::'7i,73;*74

puuctatus

pacudocrocodilua
'

W^"!"'''"'
: 83,512

'I'"™"'"'':.- .... 88
lUhucsqueii

^^^^j^
lania

j^^
''•«*••••.:

74
Reinbardi 11 _.

icmigcr
^^

rcsplendcli s

K'*""''.
;;;;; gs

spcculigcra ^
spinostis gj gj
""•••^l'^'' _"".'.

513
Ti-norci «
'«"""

;;;;;;;; 8»,5i2
tlicta 512
To\viiseudi

gQ
uneoclampU!* „-

Veranyi
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Page.

Sropclua Warmingii SO, 512

SiorpH-nji 245

Agassizii (fig. 243) 247

cristulata (lig, 242) 246

dactyloptera 249

lutea 522

ocellata 522

percoides '>22

Hcrofaoliesa 245.522

Scorpa^nidiP 244

Scylliorhinidai I.».'i07

Scvlliftrhimis H»

acantlionotiim 20

Arteui 20

nniinlaium 20

caTn-scens 50ft

liispitlus 508

nielastomiis 20

profuiulorum (fig. 16) 17

retifer (figs. 14, 15) 16, 60S

Scyllium 16

Srymiiodoii 11

riugens (fig. 12) 11

Scyiiiiinrhinid;^, family 6,507

Scymiiin'hinus. *>, 7

bnrealis 8

hrevipinna 7

glacJalis 8

Gunneri 8

lichia(fig.4) 6,7,507

luicropterns 8

Soha,steft 251»

dactylopterns 249

hexanoma 249, 523

imperialis 523

macrocliir 523

marinus (fig. 248) 260

marinus Wviparus 261

Norvegicxis 260

S.'Unstichthys 262,518

alntus 523

aurora 524

diploproa 524

Goodei 523

introniger 524

ocellatus 523

oculatus 523

nipestris 523

sasicola 524

sinensis 524

zacentrus 523

Seba-stodes 1,262

ncflatus 518

occulatus 518

paiicispinis 262

Sebiiatolobui* 261

macrochir 262,518

Sphnstoloplus 252

dactylopterns 249

Kuhlii 253

sierra 523

Sclache 21

maxima 6, 22

rostrata 22

Selacbli, snbclasa 5

Sclacbns maxiniiis 22

Serranida' 237

Serrivomer 155

P.e:niii (fig. 175) 165

Riehardii 155, 517

SetiirclK^a - 262

GiiBtberi 263

fid,iicn8is 263

pamaatus (fig. 249) 264

Slgmops atigniaticus 101

Silua Aacanii 52

Simoucbelyida) 1 'I'*

Pago.

Simeuchelys 130

parasiticus (fig. 161) 139

Sirembo 340
Giintheri 339

metriostoma 320

microphtbalma 320

niura>nolepis 528

uigripiuuis .140

omieroct'pbalus 321

Solea 456

Greeui 536

Mangelii 457

})rofundioola 457

umbralites 536

variegata 457, 527

vulgaris 457, 527

Soleidaj 466

Somniosus 7

borealis 7

brevipinna 7

microcepbalu.s (fig. 8) 7, 507

rostratiis 8

Spinacidai 6, 9, 507

Spinivomer 1 55

Goodei 155

Squali 6

Squalidas 9

Squalus 9

anathrous 508

annulatus 20

borealis 7

brucus 9

carcharias 7

centrina 15

elephaa 21

liohia 7

maximua 21

norvegicius 8

norvegianiis 8

spinosus 8

uyatus 507

Steindachneria 419

argentea (fig. 351) 410

Steinegeria 510

rubescena 510

Stenobrachiua 512

leucopeartim 512

Stephanoberycidse 1 86

St«pbanobery3: 186

Gillii (tig. 206) 1«7

Monai (fig. 205) 186

Sternoptycbidse 12S

Sternoptychides 127

amabilis 128

Rferno])tyx 123

diaphana (fig. 146, 146A, B) 124

Hermann! 124

SticbiPidiP 298

Stomias 107

affim8(fig.l29) 108

barbatua 108

boa (fig. 128) 108

elongal us - 108

ferox(fig. 127) 107

Fieldii 105

nebulosus 108. 515

Stomodcn 386

bilinearis 386

Strinsia 380

tinea (fig. 326) 380

S tromateida; 213

Stylephorida) 482

Styli^]ih()rus 482

chordatua (figa. 393, 394) 482

Sudis 120

borealis Hi'

hyalina {lig. 144) 121



ALPUABETICAL INDEX. 503

Piigi'.

Sudis ringens 118, 121

Synasrops ;,oo

japonicus 5-j2

Synapbobr:iurlii<la* 142
Syiiapliobr.'iiH'hns . m

aftiiiis n:i

iKithybins 145

brt'vidorsalis 144

iu tVrnalis ] i:.

Ivaupi j 14:j

piunatns (fig. KU) 143,517

Syiiapteretiniis fii

Syno(loiiti(bc .*»(»

Synodus Mi

saiirus rt*

Ta-nlosonii, order 475

Tatisinnnia 41

a-qviatoris (tig. 50) 44

antillarum (tig. 49) 44

Taractt-s '^\0

Tarlrtonb.-ania 89

L-rcnular.' 83. 512

lenna (tig. 105) 89

Taiiniiopliidinra 3!Stt

Hextii (Ug. 29iir.( :t37

Teraticbtbys ITl)

Tetragonuritla' 2'20

TelragoDiinis i!29

f :nvieri (tig. 417) i:tO

Tetraueiiiato])us !t25

Tliaiiriiastotomias 115

atrox (fig. 141) 115

Tby I is 452

pflUicidus 452

Tbyrsites 194

atun 19*

bf'Dgalensis 519

niger ^19

'I'bytsitops I®'*

lepidopoides 1 9**

violaceiis (tig. 200) 1 !»o, 519

Tracbelocirrus --'^

Tracbicbtbyida- 1^'

Tracbicbthys '^^

australis 518

Darwinii (fig. 207) 188

Fernaudezianus ^^^

intermediu.s ^19

Jactsoniensis ^^^

Japonicus 1^**

speciosus 1"

Traillii ^^^

Tracbonnrus ****^ ^-^

8uloatus (fig. 343) *".*• • >"^ ''•**

villosus
*"'

Tra<-hy})terida"
***'

Trachvpterus **'

arcticus (fig. :i92) ^ ' '*

boguiarus *
'

^

Bonellii
•*'*•*

Co.st^Te ^l^
cristatns *

'
'*

MX <J8
grypburus **^

iri3(fig.391)
*'*

4ift
liopterus

rt'pandus
_

Riippelii
•*

'
**

^ . , 478
Spinola^

477
t^nia

iraclivptenis
''

479
vogniarua

417
Trarbyrliyufluis

^

lon-iirostris
'^'*

Trarliyrhytirbus Murray! 4lS
arabrus (figa. 349, 527) 417,534

t racliyrhyuchds 417

Trichiurida' »08
Tricbiurus 208

argentcus 208

bij.t unis (fig. 217) 20S, 519

Triilinpselta 440

veiitralis (fig. 372) 440
'J'rigla 463

aspera 463

ravillono 463, 537

cuculus 463

gumardua 537

bemiatirta 463

leptacanlha 4&4

l.^Ta 463

piui 463

apiloptera 463

Triglida- 462

Triglops 268

Pingelii ( fig. 256) 269, 525

pli-u rost ictus 269

'L'ri Inhururt 237

Trygouida- r>09

Typblonus »40

nasus 340

TypIilopsaraH 490

Uraleptns 367

Maraldi (fig. 320) 367

Uranoscopida- 293

TTranoscopus 294

crasaicops 294. 526

kaianus 52G

Tlrocongcr 188

le]iturus 138

Ticinus(fig, 160) 138,517

t'rolopbus 509

kaianus 509

Gomb-i 509

^':lI•ncicuell^a 'J 1

3

tripuuctnlatus 5i:i

Viindellius 203

Venofica 1^®

prolKhscidea l-iO

procera(fig.l68) 149

Vorilus 239

sordidu8(tig.232) 240

Viuciguerria '»1'*

attenuata 513

Xi'iio'liirus 283,520

latifrona 525

pcnlacantbus 283,525

triacai'.tbiis 283,525

Wnodcrniichthya ^^

nodulosua (fig. 57) 46, 510

Xeuouiyatax *•**

atrariua M*
trucidons 517

Xystrcury i*
^^

YHrrella
'**^

Elackforditfig.l2I) lOS

Zauotacantbus ^'^

Zci.la-
*

Zrnopsis "
conchifer ^^

(.ctdlatua (fig. in text! 224
229

Zcusapor "*^

gultulatU8 ^^

luua ^^

loseua "
Ziphotbeca "

"
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