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PEEFACE.

Dr. GtTNTHEB observes, " This volume concludes the Catalogue of

Fishes, Most of the Collections whence the specimens therein de-

scribed have been obtained are mentioned in the preceding volumes,

so that I have to refer to the following only :

—

" 1. Typical specimens of East-Indian Mursenoids, Lophobranchs,

Plectognaths, and Plagiostomes described by Dr. Bleeker.

" 2. Several collections from the Seychelle Islands made by

Lieut.-Col. Playfair, Swinburne "Ward, Esq., and Prof. E. Perceval

"Wright.

" 3. Several collections made at St. Helena by J. C. Melliss, Esq.

" 4. Several collections of freshwater and marine species from

Algiers, made by Lieut.-Col. Playfair, H.M. Consul-General at

Algiers.

" 5. Typical specimens of the Sharks from the coast of Portugal,

described and presented by Dr. B. du Bocage, Director of the Lisbon

Museum.

" 6. A Collection of Marine Fishes from Tasmania. Pur-

chased.

" 7. Several desiderata, presented by Prof. Kolliker.

" At the conclusion of this work I think it right to add a few

remarks on the extent of our ichthyological knowledge generally,

and on the present state of the Collection in the British Museum

especially.

" It is of some interest to learn how many species of Fishes are



known to exist. In the attempt to give an estimate I can onlj

approach the truth, as in numerous cases it is impossible to deciae

from imperfect accounts whether an author has described a distinct

species or one previously known. Again, the views of ichthyologists

on species diverge so much that one will give a number several

times as great as another*. I consider a species to be well

established only when it is founded on characters which, from

an examination of numerous examples, are found to be perma-

nent, not subject to gradiud variation, and not dependent on

season, sex, or age—or which are known to be so from the ex-

amination of allied forms. A character of this kind is in general

constantly accompanied by another, which would appear to be

insignificant by itself. By this principle I have been guided

throughout the work, and in naming the species of the Collection

of the Museum ; and this should be borne in mind in comparing

the numbers of species given by me with the estimates prepared

by other natiu'alists.

" In the present work 6843 species are regarded as well esta-

blished and described, whilst 1682 others are doubtful and re-

feiTed to by name only. Assuming, then, that about one half of the

latter will be ultimately admitted into the system, and that, since

the publication of the volumes of this work, about 1000 species have

been described elsewhere, we may put the total number offishes knoivn

at present as about 9000.

•' At the respective dates of the preparation of the eight volumes

of the present work 4219 species were available for autoptical exa-

mination. To these were afterwards added 958 species which were

received too late for insertion ; so that the Collection of the British

* " Prof. Agassiz states, in iSilliui. Anier. Jom-n. 1854, xvii. p. 360, that he

knows at least 20 North-American specips of Lcpidosfetis ; I can distinguish

three or four only. In Prof. Kaup's ' Catalogue of Apodal Fishes ' the two

European Eels admitted by me are split into 20 species. Prof. Dumeril, finally,

has published the names of some 80 Sturgeons distinguished by him ^Jvouv.

Arch. Mus. d'Hist. Nat. iii. 1867) ; I cannot recognize more than twenty. Such

nominal species rarely survive their author ; but, before they are merged again

in the synonymy, they are the cause of much unnecessary trouble, and, being

founded on slight individual peculiarities, tliey are frequently mistaken, rarely

recognized."



Mitseum contains at the present tune altO(jether b\ll species, rehire-

sented hy 29,275 examples*.

" Rich as this Collection is in the possession of rare and fre-

quently unique types, and however well merited its claim to take the

first rank among ichthj'ological collections, it must be admitted that,

containing not two-thirds of the known species, and on an average

scarcely six examples of each species, it is capable of considerable

enlargement and improvement. A species to which no particular in-

terest is attached ought to be represented by at least three specimens,

as a certain number of examples are necessary to fix specific charac-

ters. But there are a number of other fishes which cannot be per-

fectly understood without a much greater number of examples.

Such are those which undergo with age changes so considerable

that the stages of development liave been described as different

genera, or those which exhibit most extraordinary sexual differences,

or are so subject to variation as to have given rise to the creation

of numerous nominal species, or those which have a wide geogra-

phical distribution. Take, for instance, the Herring. Numerous as

the specimens are in the Collection, they only exemplify the various

stages of growth of the Herring of the south coast of England and

of the Firth of Forth ; they offer evidence as regards the truth or

imperfection of the accounts left to us by Yarrell and Parnell ; they

indicate that the Herring attains somewhere (probably in the north)

to the size of a large Mackerel (15 inches), whilst it exists in a de-

generated condition in the Baltic ; they also give us the means of

showing the identity of the English Herring with that of North-

Eastern America. But there are no specimens exemplifying the

various kinds distinguished by professional herring-fishers, none

to show the extent of its distribution towards the north or south,

* "The species and examples are distributed among the eight volumes thus:

—

S|)ecimens Species

Vol. enumerated. since uflded. in Brit. Mus. since added.

1.(1859) 2508 177J 475 211

11.(1860) 3178 1269 531 198

111.(1861) .... 2625 iOol 5:i6 133

IV. (1862) 2877 1119 651 174

V. (1864) 1811 535 492 151

VI. 1,1866) 2173 278 268 34

VII. (1868) 3328 283 583 .57

VIII. (1870) 4461 683 0"



none from the North Pacific or from the Arctic regions of either

hemisphere, where we know that a Herring exists equally useful

and perhaps identical with the European species. Thus, for the

illustration of a single species, we may require a hundred speci-

mens ; and not one of them will be superfluous. Again, we know,

at present, that at least some 140 different species of Sharks exist,

a group of fishes which has always claimed a full share of attention

in a seafaring nation, the oil and fins of which form a valuable

article of trade, which, finally, from a scientific point of view, are

those of all living fishes in which the palaeontologist takes the

greatest interest. Yet, with the imperfect state of aU collections of

Sharks and Eays, our knowledge of them remains equally incom-

plete. Being compelled to limit, in most cases, our examinations to

the foetus or to examples not far removed from that stage, or to parts

of old individuals which can be determined in a general manner only,

we cannot foUow the changes which their dentition undergoes with

age ; and the palaeontologist, who chiefly depends on this character, is

unable to connect and interpret his fragmentary materials satisfac-

torily, unless supplied by the zoologist with the information which

is accessible to the latter only. This information cannot be obtained

without a collection requiring much space. Some Sharks exceed a

length of 30 feet ; and it is no exaggeration to ascribe an average

length of 5 feet to each of the 140 species known.

" After having pointed out imperfections of the collection as

they are apparent with regard to the present state of science, I have

to urge the necessity of keeping pace with the rapid progress of

ichthyology resulting from the efforts in other countries. Since the

period marked by the publication of the Ichthyology of the ' Beagle,'

' Erebus and Terror,' ' Sulphur,' and ' Samarang,' the National Col-

lection has been left entii'ely to its own resources, and has been

dependent on the booty of private collectors. One of the chief

sources, the navy, which assisted Sir J. Eichardson in bringing

together the magnificent collection at Haslar Hospital, now trans-

ferred to the British Museum, has failed entirely * since the great

* "With the exception of the Magellan -Straits Expedition, to which Dr. Cun-
ningham was attac'hed as naturalist. This gentleman made considerable col-

lections, part of which were deposited in the British Museum. The number of

specimens of fishes obtained from this source is 78."



English ichthyologist withdrew from active life. Meanwhile the

expeditions fitted out by Austria and Prussia, each accompanied by

a staff of naturalists, brought large collections of fishes to the Berlin

and Vienna Museums ; in St. Petersburg collections made in North-

eastern Asia are accumulating ; Dr. Bleeker, who has made us

acquainted with the astonishing variety of fishes in the East-Indian

archipelago, could not have succeeded so well without the cordial

cooperation of the officials residing in the various islands ; Messrs.

Godeffroy, wealthy merchants of Hamburgh, have founded, merely

by the assistance of the captains of their own. ships and of two or

three collectors, a private museiim which supplies now annually

other public collections with a great number of rare or quite new

forms from the various parts of the Pacific ; in the United States

each exploring expedition was and still is accompanied hj naturalist

collectors, employed solely for the benefit of public museums ; and,

finally. Prof. Agassiz himself has explored the ichthyology of the

River Amazons, and returned with a booty the richness of which is

great, though not yet exactly defined.

" Thus there cannot be any doubt with regard to the activity put

forth in the field of ichthj-ology ; and it is a fact that the foremost

men in science have devoted a great jiroportion of their researches

to this branch,—and justly so. No other class of vertebrates offers

a similar gradation of development of the most important systems

and organs, rendering its systematic arrangement one of the most

difficult problems of zoology. Infinite are those modifications of

organs which may be brought into connexion with the variations of

their mode of life and with the widely different physical conditions

under which fishes live. There is no fresh water, no sea, no part of

the sea which is not inhabited by fishes, some kinds being restricted

to an insignificant pool, whilst others roam over the whole extent

of the various oceans, or are organized to exist under the pressure

of great depths, the same species living in the Atlantic, North

Pacific, and Antarctic. The freshwater forms being limited to the

river- or lake-systems which they inhabit, and being less exposed to

the disturbances aftectiug the terrestrial animals, are singularly

adapted for the elucidation of the original geographical distribu-

tion of the animals of the present creation. No other class of the

vertebrates is of equal importance to the geologist and palaionto-



logist, the materials for coiupariug the li\ing with past creations

being so numerous and diversified that we cannot help thinking

that the question of the relations of the various epochs to one

another will he solved in the field of ichthyology. Although fishes

are mostly hidden by the element in which they live, so that the

knife of the anatomist generally first reveals new facts connected

with their life, we have suificient evidence to show that the pheno-

mena of life are more varied in their different groups than in any

of the higher Veiiebrata, and that their study will form a solid basis

for the solution of those general biological questions which, perhaps

rather prematurely, agitate the minds of many zoologists.

" An interest in Ichtliyology is generally diffused in England

;

but its study is much neglected. Nor could it be otherwise. Where

is it taught ? Of the teachers of zoologj' in the numerous German,

Scandinavian, Russian, Italian, and Portuguese universities, there

is scarcely one who has not been an author in Ichthyology ; and

consequently he takes care that this branch shaU not be neglected in

his course of lectures. In Paris there exists a separate chair for

Ichthyology and Herpetology. In the United States Ichthyology is

taught by the autlior of the ' Recherches sur les Poissons Fossiles

'

and his pupils. In England I have met with many struggling hard

to obtain ichthyological knowledge, with not one who was assisted

in it by a teacher.

" Of course this state of things is in immediate connexion with the

defective system of scientific education ; but it must appear very

anomalous indeed when we consider that the public of the mother

country, as well as of the colonies, have the liveliest interest in ich-

thyology, as is proved by the daily requests for information, some-

times accompanied by collections made at considerable personal

sacrifice, expressly with the object of difiusiug scientific knowledge

and of increasing the resources derived from this class of animals.

" Finally, it may be asked in what way ichthyology has been ad-

vanced by the publication of the present work ? In the first place,

then, the entire collection in the British Museum has been named,

arranged, and described, so that, with the assistance of the Cata-

logue, every species and every individual specimen may be as easily

found as a book in a well-arranged library, and has been rendered

accessible to students and foreign visitors. Nearly 800 species have



been regarded as new, many of them types of distinct genera.

But it would have been a work rather of lo(;al interest if it had

been confined to the objects in the British Museum ; besides, to

determine species satisfactorily, a general study of all the allied

species is necessary. Therefore its scope was extended to de-

scribing also those species which at present are not represented in

the British Museum. In this form (that of a Handbook con-

taining descriptions of, or references to, all the species known) it

promised to be particularly useful to the student of ichthyology, the

traveller, and collector. The last general works were that of Lace-

pede and Schneider's edition of Bloch, pubHshed at the beginning of

this century, and containing between 1400 and 1500 species, of

which about 1100 are still recognized. The great work by Cuvier

and Valenciennes remained incomplete.

" The species and genera have been criticallj- examined; and I

have come to the conclusion, after the study of long series of exam-

ples, or after autoptical comparison of typical specimens, that it

was necessary to eliminate from the system a great number of

species, as well as genera, established on insufficient grounds.

Zoological science is never advanced by general works compiled

mechanically and without critical discernment. In the descrip-

tions, I have been satisfied with giving the most important cha-

racters, without entering into a complete account of the organi-

zation, as this necessarily would have been, for the most part,

merely a reproduction of the labours of others ; these, however,

are conscientiously referred to. But whenever I thought an ob-

servation made by me new and original I have added it. I have

paid ])articular attention to the foimation of more natural families,

in which endeavour I have laid greater stress upon the structure of

the vertical fins and of the skeleton as family characters than my
predecessors. Still thinking that the subclasses propi sed by Miiller

are most expressive of the fundamental differences in the organiza-

tion of fishes, I found myself compelled, on the other hand, to

abandon the order of Pharyngognaths, on establishing which he had

bestowed so much labour.

" I am well aware of the many imperfections of this work ; many
have been already corrected by others ; but if it should form the

basis for the future development of a collection at present unrivalled



—if it should assist my fellow labourers and enlist others—if it

should contribiite to the advancement of truth, T shall not repent

having devoted the best years of my life to its execution. During

all this time I have had the great advantage of the assistance and

experience of Mr. Edward Gerrard, to whom is due the excellent

state in which I found the collection, and who has relieved me from

the work connected with its registration and preservation. If cir-

cumstances permit, the numerous recent additions to the collection

and to the literature generally, with a general Index, will be em-

bodied in a supplementary volume. It may also be hoped that the

illustrations alluded to in the first volume will soon be added."

JOHN EDWARD GRAY.

British Museum,
May 20, 1870.



SYSTEMATIC INDEX

Subclass I. TELEOSTEI
(continued).

Order IV. PHYSOSTOMI
(continued).

Fam. 26. Gymnotid.?:.
Page

1. Sternarchus, Cuv 2

«. Stmmarchus.
1. albifrons, L 2
2. brasiliensis, Rnhrdt 3
3. uattereri, Steindachner .

.

3
4. schotti, Steindachner ... 3
5. bonapartii, Custeln 3

/3. Rhamphosternarchus.
(5. oxyrhynchus, M. 8,-T.. . 4
7. macrostoma, Gtlir 4
8. mormyrus, Sfcindachtier 4

2. Rhamphichthys, 31. ^- T. . . 4

a. Ii]ttunp]iichthl/s.

1. rostratus, L 5
2. blochii, Kaup 5
3. pantheriuus, Casteln. ... 5

^. Urachyrhamphiclit/ii/.s.

4. artedii, Kaup fi

5. iniilleri, A7/«/?

0. bre^nrostris, iitcinduc/iner 6
3. Stemopygus, ili. c*j- T. 7

1. carapus, i 7

2. vire.^cen.^. T'«/ 7

3. axillaris, GVAr 8
4. troscholii, Kaup 8

a?quilabiatus, Humboldt 7
4. Carapus, Jt/. (^- jT. 8

1. fa.sciatus, Pali. 9
5. Gymnotus, Cuv 10

1. electricus, L 10

Fam. 27. Symbhanchid^.

First Group. Am p h i p n o i n a.

1. Aniphipnou,s, Miill. 13
1. cuchia, Ham. li 13

Second Group.
Symbranchina.

Page
2. Monopteru.s, Lacep 14

1. javanen.sis, Lacep 14
3. Symbrauchus, Bl 15

1. inarmoratus, Bl 15, 515
2. bengalensis, M'CM.. . . IC.

3. caligans, Cant 17

Third Group.
Chilobranchina.

4. Chilobranchus, Rich 17
1. dorsalis, Rich 18

Fam. 28. Mur^enid^.

MUR^NID^ PLATYSCHISTiE.

First Group. Nemichthyin.*.
1. Nemichtliys, Rich 21

1. scolopacea, Rich 21

Second Group.
Saccopharyngin a.

2. Saccopbarvnx, 3Iitch 22
1. flagelluni, Mitch 22

Third Group.
SynAPHOBH.A.N CHINA.

3. Synaphobranchus, Johns. . . 22
1. pinnatus, Gronov 23

Fourth Group. Anguillina.
4. Anguilla, Cuv 23

1. mauritiana, Benn 25
2. labiata, IHrs 26
3. fidjieusis, Gthr 20
4. beugaleusis, Gray .... 27
5. reinhardtii, Steindachner 27
0. macrophthahua, Rtrs. . . 28
7. mossambica, Pfrs 28
8. vidgaris, Fieni 29
9. bostouieusis, Zes 31

10. texana, Kaup 32
li. Litirostris, Risso 32



SYSTEMATIC INDEX.

Page

12. auclilaiidii, liiih '6'-i

V?,. delalaiidii, Kdup ^3

14. aneitensis, (ithr 34

15. auiboineiisis, Ptrs 34
1(3. iiiegastoma, Kaup .... 34

17. Jdeneri, Kaup 35

18. bicolor, M-Cli'U. 35

19. vire.scens, Ptrs 35

I'O. sidat, Blkr 36

inalabarica, Kaup .... 36
21. australis, Rich 36

22. amblodon, Gthr 37

23. dussuinierii, Kaup .... 37
eiuy.'itonia, Heel;. S; Kner 23

serpentina, Les 23

avitotis, Rich 23

clathrata. Rich 23
fasciata, Kaup 23
macrops, Kaup 23

angustidens, Kaup .... 23
euryla'nia, Kaup 23

halmaherensi^<, Blkr. . . 23

cantori, Kaup 23
maorocephala, Rapp ... 23

marmorata, Q. et O. . . 24
otaheiten.si.'*, Kaup 24
capensis, Kaup 24

5. Conger, Kaup 37

1. marginatum, Vul 38
2. vulgaris. Cuv 39

esculentus, Pocy 39
3. multidens, Castein 40
4. macrops, Gthr 40

Eclielus caudolimbatu;5,

Popy 40
orbignyamis, Val 37
fasciatu.«, Rich 37

rube.scen^, Rauzani .... 37

G. Congroniurfena, Kaup 40

1. b.ilearica. Dela Roche. . 41

auali.a, Povij 41

2. pimctu.?. Jen 41

3. anago, Schleii 42

4. mellissii, (r'thr 42
5. habenata, Rieji 42

neoguinaicus, Blhr 43
Mvrophisbt»terognathu.=i,

'im-r 43
6. mystax, De la Roche . . 43

myriastei', Brevoort .... 40
7. Uroconger, Kaup 43

1. leptniii.s. Rich 44

Fiftb Group.
IIeterocongrix.v.

S. Ileteroconger. Blkr 44
1. polyzona, Blkr 44



SV8TEMATIC INl)i;X.

•
Pai?e

IJ. pauciporus, Puey (Jo

12. puncticops, Kau2) .... 60
1.'?. hyala, U. B 60
14. pallens, Rich 61
15. brockmeyeii, Blkr 61
16. rhytidoderniatoides,^//;?-. 62
17. rhytidoderma, Bl];r. . . 63
18. maclellandi, B/kr 63
19. marginatus, Ptrs 64
20. crocodilinu.s, Benn 64

Achirophichthys typus,Br. 65
21. cirrochilus, Bl'kr 65
22. serpens, L 65
23. regiu.'!, llu/i 66
24. ornati!3.^imiis, Kaup .... 67
25. havannensis, Bl. Schii. 67
26. versicolor, liich 68
27. ocellalus, Lcs 68
28. ater, Ptrs 68
29. bouapartii, Kaiip .... 69
30. cephalozona, Blkr 69
31. apicalis, Be/i» 70
32. grandoculis. Cant 71
33. berusteinii, Blkr 71
34. singapiirensis, Blkr. . . 71
35. niacrochir, Blkr 72
30. liispanus, Bcllotti 72
37. remicaudiis, Kaup .... 73
38. brasilicnsis, Kaap .... 73
39. urolophus, ScJileg 73
40. polyophthalmua, Blkr. 73
41. altipinuis, Kaup 74
42. calamus, Gthr 74
43. chinoiisis, Kaup 75
44. tapeinopterus, Btkr. . . 75
45. chilopogoii, Blkr 76
46. playfairii, Gthr 76
47. pacitici, Gthr 76
48. boro, H.B 77
49. caiicri^-orus. Bich 78
50. hoevenii, Blkr 79
51. hypseloptenis, Blkr. . . 79
52. semiciuctus, liich 80
53. dromicus, Gthr 80
04. colubrimi.-i, Boddaert . . 81
05. maculosus, Cuv 81
56. breviceps. Rich 82
57. pardalis, Val 82
58. quinciiiiciatus, Gthr. . . 83
69. acuminatua, Gronov. . . 83
60. iniberbis, De la Roche . . 84
61. anceps, Cant 84
62. nioliicconsis, Blkr 85
63. fuscus, Zuictc 85
64. macrodon, Blkr 85
65. polyopbthalmus, Blkr. 80
'>6. kaiipi, Blkr 86

67. bicolor, Kaup 86
68. timorensis, Gthr 86
69. orientalis, M' Clell 87
70. melanotaenia, Blkr 87
71. marmoratus, Blkr 88

guichenoti, Kaup .... 88
72. longipinnis, Kner Sf St. 88
73. tenuis, Gthr 88
74. kirkii, Gthr 89
75. quadratus, Rich 89
76. eajcus, L 89
77. gracili.s, Kaup 90
78. acutirostris, Barnev. . . 90

brachyurus, Puei/ 55
magniiica, Abbott 55
californiensis, Garrett . . 55
rostratus, Bl. 55
eeplialopeltis, Blkr 55

Ninth Group.
Ptyobranchina.

22. Moringua, Gray 90
1. raitaborua, H.B 90
2. lumbricoidea, Rich 91
3. bicolor, Kaup 91
4. javanica, Kaup 92
5. abbreviata, Blkr 92
6. macrocephala, Blkr. . . 92

MUH^NID.E Engyschist.!:.

Tenth Group. Mur.enina.
23. Myroconger, Gthr 93

1. compressus, Gthr 93
24. Murtena, Gthr 93

1. helena, Z 96
2. augusti, Kaup 97
3. melanotis, Kaup 98
4. pavoniua, Rich 98
5. pardalis, JSchley 99
C. lentiginosa, J<n 99
7. nieleagris, ,Shaw 100
8. niiliaris, Kaup IQO
9. flavopicta, Kaup 101

elaborata, I'oci/ 101
10. stellifera. Rich 101

mnrgaritophoriis, Blkr. 101
11. punctata, Bl. Svhii 102
12. conspersa, Poei/ 102
13. ocellata, Ar/as.'S 102
14. dovii, Gthr 103
15. nudivomer, Gthr 104
16. riipppllii, J/^'r7e//. ]04
17. pitelli, Blkr 105
18. reticularis, Bl. 105
19. puuctato-fasciata, Blkr. 106
20. tossellata, Rich ]06



sysTKlIATIC INDKX.

21. r.'uvesii, liich 107

•22. tig-riiia, liupp 108

2;?. timbiiiita, Beiin 108

i>4. microspila, Gflir 109

2o. melanospila, B!kr 109

2(5. polyophthaluiiis,^//.;;-. . . 109

27. undulata, Lacej) 110

hlochu, lilkr. Ill

28. macassarieusis, Blkr. . . Ill

29. formosa, Blkr HI
30. pseudotlivrsoidea, Blkr. 112

31. tile, ^.-B 112

32. thyrsoidea, Huh 113

33. buroeiisis, Blkr 114

34. polyuranodou, -S/Av 114

35. duivenbodii, Blkr 114

36. anatina, Loive 11-5

37. sanctae heleiife, Gthr. . . 115

38. irregularis, Kaup 115

39. picta, AM 116

40. nubila, Bich 117

miilleri, Kaup 117

41. sag-enodeta, Rich 117

42. richardsoui, Blkr 118

43. teuebrosa, Bich 119

44. inarmorea, Val 119

4:0. Havomarginata, Riipp. . . 1 19

46. moringa, Cuv 120

47. vicina, Casleln 121

48. callorhyncha, Gthr 122

49. bepatica, RUpp 122

50. euptera, Gthr 122

51. ciuerascens, i?(V)>^^ 123

52. afra, Bl....^ 123

53. aterrima, Kmip 1 24

54. maciilipinnis, Kmip .... 124

55. miicolor, Dv la Roche . . 125

56. maderensis, Johns 125

57. saiiguiuea, Poei/ 126

58. moluccensis, Blkr 126

59. modesta, Katq) 126

60. sathete, IL B 126

61. scliismatorliyiichiis,i?/Z;/-. 127

62. &cutivostYiB,'Abhott 127

63. macrurus, Blkr 127

64. brummeri, Blkr 128

65. polyodon, Blkr 128

66. zebra, Shaw 128

67. polyzona, i?wA 129

68. nebulosa, AM. 130

69. catenata, Bl 130

70. xanthospila, Blkr 131

71. lecomtii, Kaup 131

72. pelii, Kaup 132

73. fascigula, Ptrs 132

74. amblyodon, Blkr 132

75. rhodochilus, Blkr 132

76. auloptera, De Filippi . . 132

wilaoui, Bl. Schn 93
stellata, Lacep 93
baiiy, Lacep 94
fulva, Risso 94
marmorata, Q.SfG 94
liueata, Less 94
flaveola, Less 94
ceviuo-nigra, Rich 94
blocbii, Kaup 94
micropoecilus, Blkr 94
mauritiana, Kaup 94
nigrolineata, Kaup .... 94
flavimargiuata, Kaup . . 94
cbrvsops, Kaup 94
miiitiocellata, Poey .... 94
erebus, Poei/ 94
appendicidata, Guichen. . 94
porphyreus, Guichen. . . 94
kaupii, Ahhott 94
eurosta, Abbott 94
concolor, Abbott 94
scriptus, Bl. Schn 94
canina, Q.SfG 94
mordax, Ayres 94

25. Gymnooiunieua, Blkr 133

1. tigrina, Less 133

2. marmorata, Lacep 133

3. concolor, Riipp 134

4. fiisca, Ptrs 134
5. vittata. Rich 134

6. bennettii, Gthr 135

26. Encbelycore, Kaup 135

1. nigricans, Bonnat 135

bleekeri, Kaup 136

Leptocepbalus, Gronov. . . 136

Ilyoprorus, A7)7/i7.-e?- 144

Tilurus, KiiUiker 144

Stoniiasunciilus, XflMf). . . . 145

Esuuculus, Kaup 145

Porobronclius, Kaup .... 145

Prymnotliouus, Rich 145

Fam. 29. Pegasid^.
1. Pegasus, L 147

1. draconis, L 147

2. volans, L 148

3. natans, L 148

4. lancifer, Kaup 149

Order V. LOPHOBRANCHII.
Fam. 1. SOLENOSTOMIDJE.
1. Solenostoma, Lacep 151

1. cyanopterum, Blkr 151

2. paradoxum. Pall 152

3. brachyurum. Blkr 152
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4. louisiauae, Gthi- 160
5. schlegelii, Kaup 160
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7. aciculavis, Jen 161
8. fi.5tulatus, Ptrs 161
9. alternaus, Gfhr 162

10. semifasciatus, Gthr 162
11. blainvillianus, Z'yc?. 4'- G. 162
12. affinis, Gthr 168
1.3. rousseaui, Kaup 163
14. abaster, liisso .... 164, 515
15. algeriensis, Plai/f. .... 164
16. aga.ssizii, Michcih 164
17. temminckii, Kaup .... 165
18. dimidiatus, Gill 165
19. pelagicus, Osheck 165
20. modestus, Gthr 166
21. crinitus, Jen 166
22. brevirostris, Riipp 167
2.3. serratus, S'chlei/ 167
24. longirostris, Kaup .... 167
25. intermedins, Kaup .... 168
26. ceylonensis, Gihr 168
27. zanzibarensis, Gfhr 168
28. grayi, Kaup 169
29. tetrophthalmus, Blhr. . . 169
30. albirostris, Kaup 170
31. cvanospihis, B/kr 170
32. margaritifer, Ptrs 171
33. penicillus, Cant 171
34. tapeinosoma, Plkr 172
35. bunnii, Blkr 172
36. spicifer, Jtiipp 172

heptagonus, Blkr 173
37. kaiipi, Blkr 174
38. poeciloliBmus, Ptrs 174
39. conspicillatus, Jen 174
40. martensii, Ptrs 175
41. flavescens, Kaup 175
42. reUii, Blkr 175
4-3. bicoarctatus, Blkr 176
44. b\idi, Blkr 176
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3. lehtbyocampus, Kaup .... 176
1. carce, IL B 176
2. belclieri, Kaup 177
3. scalaiis, Gthr 177
4. lilum, Gthr 178

4. Nannocanipus, Gthr 178
1. subosseus, Gthr 178

5. Urocampus, Gthr ] 79
1. nanus, Gthr 179

6. Doryicbthys, Gthr 170
1. heterosoma, Blkr 180
2. boa] a, Blkr 180
3. deo'khatoides, Blkr 180
4. bilineatus, Kaup 181
5. mento, Blkr 181
6. cuncalus, H. B 181
7. caudatus, Ptrs 182
8. bleekeri. Day 182
9. aiirouitens, Kaup 182

bernsteinii, Blkr 183
10. miliepunctatus, Katip . . 183
11. lineatus, Kaup 183, 515
12. brachyurus, Blkr 184
13. manadensis, Blkr 184
14. pleurostictus, Ptrs 185
15. dumerilii, Kaup 185
16. sculptus, Gthr 185
17. dactylophovu.s, Blkr. . . 186
18. californiensis. Gill .... 186
19. excisus, Kaup 186
20. valenciennii, Kaup .... 187
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deocata, H. B 179
jagorii, Ptrs 179
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1. liaspis, Blkr 188
2. biocellatus, Gthr 188
3. argulus, Itrs 189

8. Stigmatopbora, A'(7!/^ .... 189
1. argus, Pick 189
2. nigi-a, Kaup 190

9. Neropbis, Kaup 190
1. sequoreus, L 191
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3. opbidion, L 192
4. beckelii, Kaup 192
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Order VI. PLECTOGNATHI.
Fam. 1. SCLERODERMI.

First Group. Triacanthina.

1. Triacantbodes, Blkr 208
1. anouialus, Schleg 208

2. HoUardia, I'oey L'09
1. hollardi, Poey 209

3. Triacanthus, Cuv 209
1. bre\irostri3, Schleg 209
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2. biaruleatus, Bl 210
3. .'itrigilifer, Cant 211

Second Group. Bali.stina.

4. Balistts, Ctiv 211
a. Liurus.

1. stellatus, Lacep 212
b. Balistes.

2. maculatus, G7n. . . 213, 516
3. aureolus, liich 215
4. vetula, L 215
5. forcipatus, Gm 216, 516
6. vidua, Jikh 216
7. capriscus, Gm 217
8. niger, Mtmgo Park .... 218
9. uiitis, Beiin 218, 517

10. bursa, i?/. Schn 219
11. conspicillum, Bl. Schn. 220
12. viridescens, Bl. Schn. . . 220
13. ringens,X 221
14. auromarginatus, Benn. . . 221
15. rivulatus, Biipp 222
10. fuscus, Bl. Schn 222
1 7. flavimarginatus,i?Mjo;j.223,517

18. aculeatus, L 223
19. assasi, Forsk 224
20. verrucosus, L 225
21. rectangulus, Bl. Schn. . . 225
22. cincreus, Bonnat 220
23. undulatus, Munqo Park 226
24. oire, Benn. ..." 227

c. JiLelmiichthys.

25. buniva, Lacep 227
d. Erythriidon.

26. erytbrodon, Gthr 228
jacksonianus, Q. Sf G. . . 211
gutturosus, Hulhn-d .... 211
elongatus, Hollard .... 211
lieteracanthus, ^/A:a .. 211
tteniopterus, Poey .... 211
nebulo.sus, Poey 211
caprinus, Vol 211
lima, Be^m 211

). Monacantbus, Cuv 229
a. Mimacanthus.

1. pardalis, Rupp 230
2. scopas, Cuv 232
3. longirostris, Cuv 233
4. cryptodon, Blkr 233
5. curtorbyncbus, Blkr. . . 234
6. prionurus, Blkr 234
7. trossulus, Rich 2-34

8. oculatus, Gthr 235
baueri, Rich 235

9. cbinensis, Bl 236
10. megalurus, Rich 237
1 1

.

occideutalis, Gthr 237
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12. toinentosus, L 2a8
13. 8ulcatus,//ort. 239
14. setifer, Benn 239
15. nematophorus, Gihr. . . 241
16. oblong'us, Schleg 241

17. chcBrocephfilius, Blkr. . . 242
nemurus, Blkr 242

18. melanocephalus, Blkr. . . 242
19. spilosoma, Benn. ...... 243
20. granulosus, While .... 243
21. rudis, Rich 244
22. ayraudi, Q. ^- G 244
23. penicilligerus, Cuv 245
24. hippocrepis, Q. Sf G. .. 246
25. knerii, Steiiidachner .... 246
26. gunuii, Gthr 247
27. macruru.s, Blkr 247
28. convexirostris, Gthr. . . 248
29. multiradiatus, Gthr. . . 248
30. trachylepis, Gthr 248
31. peronii, Ifoll. 249

scaber, Forst 249
32. brownii, Rich 249
33. spilomelanurus, Q. ^f G. 250

b. Alcitteres.

34. heudelotii, Holl. 251
35. monoceros, Osb 251
36. convexifrons, Holl 252
37. scriptus, Osb 252

litiu'osus, Shaw 253
38. personatus, Less 2.53

39. aurantiacus, iMifch 254
40. punctatus, A;/ass 254
41. uasicomis, Schleg 254

pusillus, Rilpp 229
ireyeinuti, Cuv 229
broccus, Mitch 229
maculosus, Rich 229
brevispinosus, Holl 229
freycineti, Holl 229
platifrons, Hull. 229
serrasquaraosus, Holl. . . 229
tricuspis, Holl. 229
dumerilii, Holl 229
nitens, Holl 229
trachvderma, Blkr 229
holbrbokii, Holl 229
cuspicauda, Mitch 229
liueolatus, Rich 229

G. Auacauthu.*, Graij 255
1. baibatu.-5, Gray 255

Third Group. Ostr ac iontina.

7. Ostraciou, Art 255
a. Ostraciun.

1

.

triqueter, L 256
2. trigonus, L 256
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3. bicaudalis, L 257
4. quadricornis, L 257
5. gibbosus, L 258
6. concatenatus, Bl 259
7. eubicus, L 260
8. seb;e, Blkr 261
9. punctatus, Bl. Schn. . . 261

10. renardi, Blkr 262
11. solorensis, Blkr 262
12. ornatus, Holl 262
13. nasus, Bl 263
14. rhinorhynchus, Blkr. . . 263
15. diaphanus, Bl. Snhn. . . 264
16. foriiasini, Bianc 264
17. cornutus, L 265

/3. Aracana.
1. aculeata, Houttuyn .... 266
2. unistriata, Kaiip 266
3. aurita, Shaw 266
4. ornata. Gray 267
5. lenticularis, Rich 268
Ostracion boops, Rich 268

Fam. 2. Gymnodontes.

First Group. Thiodontina.
1. Triodou, Reinw 270

1. bursarius, Reinw 270

Second Group. Tetrodontina.
2. Xenopterus, Bihr 270

1. naritus. Rich 271
2. modestus, Blkr 271

3. Tetrodon, L 271
a. Hemiconiatus.

1. guttifer, Benn 272
j8. Gastrophysiis.

2. lagocephalus, L 273
3. kevigatus, L 274
4. lunaris, Bl. Schn 274
5. sceleratus, Forst 276
6. honckenii, Bl. 276
7. hypselogeuion, Blkr. . . 277
8. oblongu.?, Bl 278
9. ocellatus, Osb 279

10. rubripes, Schley 279
11. hamiltonii, Rich 280
12. veruiicularis, Schley. . . 280
13. stictonotus, Schley 281
14. pardalis, Schley 281
15. politu9, Girard 281

y. Cheilichthys.

16. tcstudineus. L 282
17. heraldi, Gihr 283

auuulatus, Jen 283
18. Ibrmosus, Gthr 283
19. ppengleri, Bl. 284
20. turgidus, Mitch 285
21. ricbei, Frcminv 285
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22. multi.striatus, liic/i 2So
23. psittacuSj £1. Schn 286

8. Liosaccus.

24. cutaneus, Gthr 287
25. pachygaster, M. ^ T. . . 287
26. porphyi'eus, Schleg 287
27. angusticeps, Jen 287

t. Crayraciun.

28. palembangensis, Blhr. . . 288
29. liuras, Mkr 288

(. ChdonodoH.

30. patoca, 11. B 288
31. viridipunctatus, Day . . 289
32. waandersii, Blkr 289

q. Monotretm.
33. cutcutia, 11. B 290

6. Arothron.

34. fahaka, Hasselq 290
35. pustulatus, 3Iurray. . . . 291
36. iiiiinaculatus, Bl. Schn. 291

carduus, Cunt 292
cocliiuensis, Day 292

37. nigvopunctatus, BL Schn. 293
diadeniatus, liupp 293

38. mappa, Less 293
39. stellatus, Bl. Schn 294
40. reticularis, Bl. Schn. . . 296
41. liispidus, Lacq) 297
42. bondarus, Cimt 298
43. erythrotseuia, Blkr 298
44. meleagris, hacep 299
45. fimiamentum, Schleg. . . 299
46. tiuviatilis, H. B 299

I. Anosmius.
47. margaritatus, Eiipp 300
48. papiia, Blkr 301

49. beunetti, Blkr 301
60. janthiiiopteru.?, Blkr. . . 302
51. punctatissiraiis, Gthr. . . 302
52. auiboiiiensis, Blkr 302
53. rostiatua, Bl. 303
64. caiidaciuctus, Rich 303

oruatus, Poey 303
65. caudofasciatus, Gthr. . . 304
56. sanctse lielenfe, Gthr. . . 304
67. striolatns, Q. Sf G 304
58. i-ivulatus, Schley 305
59. valentini, Llkr 305

brunneus, Brevoort .... 271
lineolatus, Poey 271
grammatocephalus, Sehl. 271
cochinchinensis, Steind.

.

271
blochii, Casteln 271

4. Diodon, Gthr 306
1. hystrix, L 306
2. spinnsissimus, Cwr 307
3. maculatus, Gthr 307
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bocagei, Steindachner . . 308
4. maculifer, Kaup 309

5. Chilomycterus, Gthr 309
1. calorii, Bianc 309
2. geonieti'icus, Bl. Schn. .

.

310
3. antennatus, Ctiv 311
4. orbicularis, Bl. 312
5. echinatus, Gronov 312
6. jaculiferus, Cuv 313
7. reticiilatus, L 313
8. tigrinus, Cuv 314
9. affiuis, Gthr 314

6. Dicotylichthys, Kutip .... 314
1. punctulatus, Kaup .... 315

7. Atopomycterus, Blkr 315
1. nychthemerus, Cuv 315

8. TriclKH.liod.iii, Blkr 316
1. pilcsus, Mitch 316

9. Trichoc3cliis, Gthr 316
1. eriuaceus, Gthr 316

Third Group. Molina.
10. Orthagoriscus, Bl. Schn. . . 317

1. mola, Z 317
alexandrini, Ranzani . . 319
analis, Ayres 319

2. lanceolatus, Licnard . . 319
3. truncatus, Retz 320

Subclass II. DIPNOI.

Fam. 1. SiRENOiDEi.

1. Protopterus, Owen 322
1. annectens, Owen 322

2. Lepidosiren, Fitz 322
1. paradoxa, Fitz 323

Ceratodus forsteri, Kreft . . 323

Subclass III. GANOIDEI.

Order I. IIOLOSTEI.

Fam. 1. AiiiiDiE.

1. Amia, Z 325
1. calva, L 325

Fam. 2. Poi.ypterid^.

1. Polypterus, Geofr 326, 517
l.biclnr, Geoff. 326,517

2. Calaiuoichthys, Smith 327
1. calabarieus, Smith .... 328

Fam. 3. Lepidosteid^.

1. Lepidosteus, Lacep 328
1. viridis, Gm 329
2. platystomus, Kirtl. 329

productiis, Cope 330
3. os?eu9, L 330
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Order II. CIIOXDROSTEI.
"^'^

Fain. 1. ACIPENSERID.'E.

1. Acipenser, Artedi .... 333,517
1. ruthenus, L 335
2. glaber, Fitz 335
3. brandtii, Gthr 336,517
4. transmontanus. Rich. . . 336
5. naccarii, Bonap. . . 336, 517
6. brachvrhvnchus, Ai/res . 337
7. nasus,' Heck 337, 517
8. huso, L 338
9. sinensis, Gra;/ 338

10. rubiciindus, Lesueur. . . . 338
11. maculosus, Lesueur .... 339
12. stellatus, rail 340
13. giildenstadtii,i?/-rf<.i^-i2. 340

heckelii,l'(Vc. S^-Heck. 341, 51

7

14. liopeltis, Gthr 341
15. brevirostris, Lesueur . . 341
1 6. mediorostris, Ai/res .... 342
17. stm-io, L 342
18. agassizii, Dum 344
19. acutirostris. At/res .... 344

Isevis, Af/ass 333
8clijT)a, Brandt Sf R. . . 333
dauncus, Gcorgi 333
car}'!, Dum 333

Sutuanii, Dum 333
abryanus, Dum 333

sturioides. Malm 333
schreuckii, Brandt .... 517
bserii, Brandt 517

2. Scaphirhynchii.s, Heck 345
1. cataphractus. Gray .... 345

Fam. 2. Polyodontid^.

1. Pol3'odon, Lacep 346
1. folium, Lncep 346
2. gladius. Martens 347

Subclass IV. CHONDROPTE-
RYGII.

Order I. HOLOCEPHALA.
Fam. 1. Chim.brid^.

1. Chinifera, L 349
1. monstrosa, L.' 349
2. colliei, Bmn 350
3. affinis, Capello 350

2. CallorhTOchus, Gronov. . . 351
1. antarcticua, Lacep 351

Order II. PLAGIOSTOMATA.
First Suborder. Sel.\choidei.

Fam. 1. C.xRCH.ARiiD^.

Group. A. Carchabiix.\.
1. C'archarias, Cuv 357

Page

a. Scoliodon.

1. laticaudus, M. 8,- H. . . 358
2. acutus, Riipp .358

3. diimerilii, Blkr 309
4. walbeehmii, Blkr 359
5. terrse novse. Rich 360

porosus, Poei/ 357
/3. Physodon.

6. miilleri, M. 8f H. 360

y. Aprionodan.

7. breripinna, M. 8f H. .

.

361
8. pimctatus, Mitch 361
9. acutidens, Rilpp 361

d. Hi/2)opri(m.

10. madoti, M. Sf H. 362
11. bre-\-iro.9tris, Poey 362

signatus, Poey 362
12. hemiodon, M. 8f H. 362
13. playfairii, Gthr 362

6. Prionodun.

14. glaucus, L 364
15. munsing, Blkr 365
16. porosus, Ranz 365
\7 . ohacnrMS, Lesueur . . 366,518
18. sorrah, M. S,- H. 367
19. dussumieri, 3L 8f H. .. 367
20. gangeticus, M. 8,- H. .

.

367
leucas, M.SfH. 368

21. amblyi'hynciius, Blkr. . . 368
22. fasciatus, Blkr 368
23. brachyurus, Gthr 369

tiburo, Poey 369
24. raelanopterus, Q. 8f G..

.

369
25. bleekeri, Dum 370
26. albomarginatns, Riipp. .

.

370
27. menison-ah, M. Sf H. . . 371
28. bomeensis, Blkr 371
29. amboinensis, M. ^-H... 372
30. lamia, Risso 372
31. glyphis, .Tf. Sf H. 373
32. limbatus, M. i^- H. 373
33. pleui-otrenia, Blkr 374
34. temminckii, M. Sf H. . . 374
35. oxyrh}aichus, M. ^ H. . 375

zambezensis, Ptrs 363
falciformis, M. Sf H. .

.

363
henlei, Duyn 363
remotus, Dum 363
creruleus, Mitch 363
obtusus, Poey 363
maou, Less 363

2. Hemigaleu.s, Blkr 375
1. microstoma, Blkr 375
2. macrostoma, Blkr 376

3. LcKodon, M. § H. 376
1. macrorhinus, M. 4" -ff- • 376

4. Galeocerdo, M.^-H. 377
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1. arcticus, Fuhcr 377

2. rayneri, McDonald 8,-

Barron 377

3. tigrimis, M. df H. 378

6. Thalassorhinus, M. Sf II. . . 378

1. vulpeciila, M. ^- H. . . . . 378

2. platjThyuchus, Walb. . . 379

6. Galeus," Ciiv 379

1. c&ms,Bonap 379
2. japonicus, M. i^- H. .... 380

Group B. Zygjenina.

7. Zygfena, Cm 380
1. blochii, Cnv 380
2. malleus, Risso 381, 518

3. tudes, Cuv 382

4. tiburo, L 382

5. mokarran, Riipp 383

Group C. MUSTELINA.
8. Trisenodon, Gthr 383

1. obesus, Riipp 383

9. Leptocarcharia3,6-'</ir 384

1. smithii.ilf. ^- H. 384

10. Triads, M. ^- H. 384

1. scyllium, M. i^-

H

384

2. semifasciata, Girard . . 384
benlei, Gill 384

11. Mustelus, Cuv 385

1. Isevis, Ri»so 385
canis, Mitch 386, 518

2. vulgaris, M.^H, 386

3. mauazo, Blkr 387

4. antarcticus, Gthr 387

5. maculatus, Kiier 8,- St. . . 387
dorsalis, Gill 388
califomicus, Gill 385

Fam. 2. Lamnid^.

Group A. Lamnina.
12. Lamna, Cuv 389

1. cornubica, Gw. ..389,518
2. spallanzauii, Bonap. 390, 518
3. glauca, M.^H. 391

13. Carcharodon, M. 8f H 391
1. rondeletii, M. ^ H. 392, 618

14. Odontaspis, Agass 392
1. americanus, Mitch 392
2. ferox, Risso 393

15. Alopecias, M. Sf H. 393
1. vulpes, Gm 39.3,518

Group B. Selachina.

1. Selache, Cuv 394
1. maxima, Gunner . . 394, 518
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Pseudotriacis, Capcllo .... 395
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CATALOGUE

FISHES,

Subclass I. TELEOSTEI.
{CONTINUED.)

Order IV. PHYSOSTOML
{CONTINUED.)

Fam. 26. GYMNOTIDyE.
Gymnotiiii, MiiU.Hi- Tro»(h. Hur. Ichtlujol. iii. p. 18; Rciiihanlt, Vid.

Meddel. natnrh. Foreti. KJobenh. 1852 (1853), p. 135; or in Wic<j)n.

Arch. 1854, p. 107.

Head scalcless ; barbels none. Body elongate,

eel-shaped. Margin of the upper jaw formed in the

middle by the intermaxillaries, and laterally by the

maxillaries. Dorsal fin absent or reduced to an adi-

pose strip ; caudal generally absent, the tail termi-

nating in a point. Anal fin exceedingly long. Ven-
trals none. Extremity of the tapering tail capable

of being reproduced. Vent situated at or a short
VOL. VIII. B
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distance behind the throat. Humeral arch attached

to the skull. llibs well developed. Gill-openings

rather narrow. Air-bladder present, double. Stomach

with a csecal sac and pyloric appendages. Ovaries

with oviducts.

Freshwater fishes from Tropical America.

Si/)i02ysis of the Genera.

A. Body scaly; no electric organ.

I. Caudal fin present.

A rudimentary dorsal fin 1. Steunarciius, p. 2.

II. Tail terminating in a free point.

Teeth none 2. EuAMrnicHTnYS, p. 4.

Both jaws with a patch or band of very small teeth.

3. STEa.NOPYGUS, p. 7.

A series of conical teeth in each jaw ... 4. Carapus, p. 8.

E. Body naked ; an electric organ.

A series of conical teeth in each jaw ... 5. Gymnotus, p. 10.

1. STERNARCHUS.
Sternarchus, sp., Bl. Schn. p. 4'.>7.

Apterouotus, Lacep. ii. p. 2U(S.

Sternarchus, Ciw. Rlgne Anim. ; Mull. ^" Trosch. Hor. Ichflii/ol. in.

p. 15 ; Reinhardt, Videmk. Meddel. naturh. Foren. Kjohenh. 1852

(1853), or Wk'ijm. Arch. 18.54, p. 183.

Tail terminating in a distinct small caudal fin. Teeth small. A
rudimentary dorsal tin is indicated hy an adipose band fitting into

a groove of tlie back of the tail ; it is easily detached so as to appear

as a thong-like appendage, fixed in front. Branchiostegals four.

Brazil and (iuyanas.

The species may be divided into two subgenera :

—

a. Sternauchus. Snout compressed, of moderate knc/fh.

1. Sternarchus albifrons.

Gymuotus albitVons, Z. Sij-d. Nut. i. p. 428; Pall. Spic. Zuol. vii. p, 36,

tab. (3. fig. 1.

Apteronotus passan, Lacep. ii. p. 209, pi. 6. fig. 3 (bad).

Sternarchus albifrons, Bl. iSchn. p. 407, tab. 04 ; (jasteln. An. Amer.
Hud, Poiss. p. 01, pi. 45. fig. 1 ; Kaup, Apod. p. 12(j ; Steindachner,

Sitzijsh. Ak. Wiss. Wien, 1868, Iviii. p. 240.

lacepedii, Casteln. I. c. p. 93, pi. 45. fig. 3.

maximiliani, Casteln. I. c. p. 93, pi. 45. fig. 4.

Snout compressed, of moderate length ; eye small, nearer to the
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end of the snout than to tho gill-opciiing ; the mouth is cleft to

below the orbit ; vent immediately behind tlie vertical from the

orbit. Brown or black, with a white band along the median line

of the upperside of the head, sometimes extending along the back

;

the thin portion of the tail with two white rings. A. 140-162.

Brazil and Surinam.

a. Half-grown. Pard. (A. 151.)

h. Half-grown. Santarem. From Mr. Bates's Collection. (A. 140.)

c. AdiUt. (A. 153.)

2. Sternarchus brasiliensis.

Heinkardt, Vidcnsk. Meddel. naturli. Foren. Kjobenh. 1852 ("1853) ; or

Wiegm. Arch. 1854, p. 182.

Closely allied to St. alhifrons.

Uniform dark brown. Mouth rather short. Eyes very small.

Vent at a short distance behind the eyes. A. 177-185.

Kio das Yelhas.

3. Sternarchus nattereri.

Steindackner, Sitz(j-<hei: Ak. Wist. Wien, 1868, Iviii. p. 251, taf. 2.

fig. 1.

The upper profile of the snout descends in a strong curve from

the ua]ie to the mouth. The length of the snout is rather less than

one-half of that of the postorbital part of the head ; mouth small,

scarcely extending to the minute eye. Vent below the eye. Inter-

maxillary teeth none. The depth of the body is once and a half the

length of the head. Uniform brownish. A. 197. (Steind.)

Barra do Rio Negro.

4. Sternarchus schotti.

StcutditcJmer, I. c. p. 252, taf. 1. figs. 1, 2.

The upper profile of the snout is but little convex ; length of the

snout rather less than one-half of that of the postorbital part of the

head. Mouth small, not extending to the eye. Intermaxillary teeth

forming a double scries. The depth of the body equals the length

of the head. (Steind.)

Barra do Rio Negro.

5. Sternarchus bonapartii.

Castelii. I. c. p. 92, pi. 45. fig. 2 ; Kaup, Apod. p. 12G.

Uniform brownish ; head blackish. Cleft of the mouth very wide,

extending behind the ej-es. Yent before tlie eyes, at a short distance

from the mandibulary sj'mphysis. A. 165.

River Amazons.

Tliia species appears to have l)cen described from a skin.
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/3. PvHAMPHOSTERNARCHUS. Sitoiit i^rodticed into a lowi fuhc.

6. Sternarchus oxyrhynchus.

Mull. S,- TroMdi. Ilor. Ichthiiol. iii. p. IG, taf. 2. figs. I, 2 ; Kaiip, A^wd.

p. 127.

Snout produced into a long tube, slightly arched downwards,

nearly twice as long as the ijostorbital part of the head. Mouth

very small, its length being only twice the diameter of the eye.

Vent below the eyes. Anal fin commencing in advance of the gill-

opening. The depth of the body is half the length of the head.

"Uniform brown. A. 205-215.

Essequibo.

a. Sixteen inches long. British Guyana. Presented by Sir R. Schom-

burgk.

7. Sternarchus macrostoma.

Snout produced into a long, nearly straight -tube, the small eyo

being midway between the root of the pectoral and the extremity

of the snout. Cleft of the mouth wide, more than half the length

of the snout. Mandible with a series of fine teeth on each side.

Vent somewhat behind the vertical from the eye. Anal fin com-

mencing in front of the gill-opening. The greatest depth of tho

body is two-thirds of the length of the head. Scales on the back

and ventral parts very small, those in the middle of the side of

moderate size. Uniform blackish brown, posterior part of the anal

and caudal black with whitish margins. A. 202.

Upper Amazons.

0. Fourteen inches long. Xeberos. From Mr. Eartlett's Collection.

8. Sternarchus mormyriis.

Stiindachncr, 8Hz<i^hcr. Ak. Wiss. Wien, 18G8, Iviii. p. 2.'>3, taf. 1.

fig. 3.

Snout produced into a long tube, -which is bent downwards ; the

very small eye midway between the extremity of the snout and the

root of the pectoral. Mouth very narrow, its cleft scarcely twice as

long as the diameter of the eye. Vent in advance of the eye. A.

210-230. The greatest depth of the body is contained once and

three-fifths in the length of the head.

Upper xVmazons.

a. Adult (tail lost, body 2k inches deep). Peruvian Amazons.

From Mr. Bartlett's Collection.

2. EIIAMPHICHTHYS.
Ehampbichthys, Midi. Sj- Trosch. Hor. lehthi/ol. iii. p. 15.

Caudal fin none. Teeth none. No trace of a dorsal fin. No free

orbital margin.

Brazil and Guyanas.

The species may be divided into two subgenera :

—
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a. Rhamphichthys. Snotif produced into a tube ; vent below or in advance

of the eyes; anal Jin commencing at the throat.

1. Rhamphichthys rostratus.

Seba, iii. tab. 32. fig. 5 (ii. tab. GU. no. 3? V).

Gyiniiotus, sp., Gronov. Zoophi/l. no. 167 ; Mas. Ichth. no. 73.

Gymnotus rostratus, L. ISyd. N<d. i. p. 428 ; Gronov. Si/st. ed. Gray,

p. 22.

longirostratus, Lacep. ii. p. 178.

Rhamphicbthy.s rostratus (part.), Miill. i^- Trosch. Ilor. Ichthyol. iii.

p. 15; Steinddclinvr, Sitzf/'ih. Ak. Wiss. Wien, 18<iS, hiii. p. 256.

scbomburgkii, Kuup, Apod. p. 135, fig. 10 ; !:>tcindachner, I. c.

p. 258.

schneideri, Kaup, Apod. p. 136, fig. 11.

The distance of the centre of the eye from the gill-opening is one-

half or nearly one-half of that from the end of the snout. Scales

very small, only those near the lateral line (which is naked) being

a little larger. Brown ; head, body, and fins with darker, sometimes

ocellated spots.

In full-grown examples (35-37 inches) the vent and urogenital

papilla is placed far in advance of the eyes, whilst in younger indi-

viduals (24-30 inches) it is below or but slightly in advance of the

eyes.

Guyanas.

a, h-c. Fine specimens, 30-34 inches long. Surinam. From Hr.
Kappler's Collection.

d. Adiilt. Surinam. From the Collection of Dr. van Lidth do

Jeude.

e. Half-grown. British Guyana.

2. Rhamphichthys blochii,

Gymnonotus rostratus, Bl. Schn. p. 522, tab. 106 (not L.).

Rhamphichthys reinliardtii, Kaup, Apod. p. 132, tig. 8.

blochii, Kaiip, Apod. p. 133, fig. 9.

The distance of the centre of the eye from the gill-opening is

two-thirds of that from the end of the snout. Scales very small,

only those near the lateral hue being larger ; head, body, and anal

fin with irregular brownish-black spots and dots.

The vent is below the eye in a specimen 19 inches long, some-

what before the eye in one of 2b inches, and considerably in advance

of it in a third of 29 inches.

Brazil.

a. Nineteen inches long. Para. (Xamedi?^. rosfrrt^Msby Dr. Kaup.)

3. Rhamphichthys pantherinus.

Rhampliiclithys niarmoratus, Casfel. Anim. Amer. Sud, Poiss. p. 86,

pi. 46. fig. 2 : Kaup, Apod. p. 132, tig. 7.

pantherinus, Castel. I. c. tig. 3 ; Kaup, Apod. p. 131, fig. 0.



6 (;yMi^OTiDJ<:.

llliampliichtlivs liueatus, Castcl. I. c. p. 87, pi. 47. fij^-. 1 ; Kuup, Jpod.

p. 130, tig. 5.

The eye is not much, more distant from the end of the snout than

from the gill-opeuing. Coloration apparently variable :—1. Head
without markings ; four dark longitudinal sti'ipes on the side (line-

atus). 2. Greater part of the head spotted M'ith black ; back with

three rows of black spots surrounded by white dots ; lower part of

the sides marbled and dotted (paiitherinus). 3. Head and body

marbled with brown (marinoratus).

Araguay. River Ucayale.

This species is distinguished by its comparatively short snout, the

situation of the vent evidently varying as in its congeners.

/3. Bhachyrh.-VMPHICHTHYS. Siuiut not tuhifoi-m ; vent behind the ei/es ;

anal fin conimenciny below the pectorals.

4. Rhamphiclithys artedii.

Seba, iii. tab. 32. fig. 2. •

'

Ilhaniphictliys artedi, Kaup, Apod. p. 128.

Snout more than one-third of the length of the head. Eye small,

nearer to the end of the snout than to the gill-opening. Yellowish

brown, marked witii darker ; fins without markings. Anal fin com-
mencing under the extremity of the pectoral ; vent below the pos-

terior third of the head. A. 220-223. (Kaup.)

llivcr Mona (French Guiana).

5. Rhamphichthys mulleri.

Kaup, Apod. p. 129.

Snout more than one-third of the length of the head. Eye of

moderate size, nearer to the end of the snout than to the gill-open-

ing. Upperside of the head and back uniform black ; lower 2:)art

of the sides of head and body with numerous spots ; fins black, with

brown rays. Anal fin commencing below the extremity of the pec-

toral ; vent below the posterior half of the head. A. 220. {Kaup.)

French Guiana.

0. Rhamphichthys brevircstris.

Stehulachner, Sitze/.iber. Ak. Wiss. Wien, 18G8, hiii. p. 254, taf. 2.

fig. 2.

Snout less than one-third of the length of the head ; eye of mode-
rate size. The depth of the body is a little more than the length

of the head. Mouth very narrow. Body with numerous irregular,

narrow, obli()ue brownish cross bands, (kiieindachner.)

Kio Guapore.
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'3. STERNOPYGUS*.
Sternopyg-us, MiilL <^- Trosr/i. liar. Ichthijol. iii. p. 13.

Ciuflal fin none ; no trace of a dorsal fin. Both jaws with a patch

or band of small \'illiforra teeth ; a patch of minnto teeth on each

side of the palate. Anterior nostrils on the uppcrside of the head.

Snout short or of moderate length ; vent behind the orbit.

Tropical America.

1

.

Sternopygus carapus.

Seha, iii. tab. 32. figs. 3-4.

Gymnotus, sp., Grunoc. Zoophyl. no. 1G8 ; Mus. Ichth. i. p. 29.

no. 72.

Gymnotus carapo, L. Si/st. Nat. i. p. 427 ; Sloch, v. p. 59, tab. 157.

fig. 2 ; Grotior. Si/st. ed. Gr/a/, p. 22.

niacrm-us, Iii. Schn. p. 522.

Carapus macrourus, Cuv. Rcgm An.
Stemopygus macrurus, Mull. ^- Trosck. I. c. p. 14 ; Kaup, Apod.

p. 137 ; Steindachncr, Sitzysher. Ak. Wiss. Wicn, 18G8, Iviii.

p. 259.

Carapus arenatus, Eyd. S,- Soul. Voy. Bonite, Zool. i. p. 210, pi. 8.

fig. 2.

sanguinolentus, Casteln. An. Am. Sud, Poiss. p. 85, pi. 46.

Sternopj'gus marcgravii, Bnnh. Vidensk. Meddel. natiirh. Foren.
Kjohenh. 1852 (1853) ; or Wiegm. Arch. 1854, p. 180.

Orbit with a free cu'cular margin. Eye small, about one-fourth

of the length of the snout. Mouth of moderate width. Uniform
brown or black, a black blotch above the gill-opening ; sometimes
mottled with darker. Young examples sometimes with a yellow

band along the side of the tail.

Tropical America.

(I. Half-grown. Essequibo. Collected by Hr. Ehrhardt.
h, c-d. Adult (24 inches) and young. Surinam. Collected by Hr.

Kappler.

e,f,rj-li. Half-grown and young. Surinam. Erom the Collection of

H. van Lidth de Jeude.

i-h. xVdidt and young : skins. From Gronow's Collection.

/, m~o. Adult and half-grown. Pani.

p. Half-growu. Rio das Velhas, Presented by Prof. Reinhardt.

—

One of the types of St. maregravii,

2. Sternopygus virescens.

Sternarchus virescens, Vaknc. in D'Orh. Voy. Amer. Merid. Poiss.

pi. 13. Hg. 2.

Sternopygus tumifrous, Miill. ^- Trosch. Ilor. Ichthyol. iii. p. 14.

liueatus, Milll. ^- Irosch. I. c. ; Kaup, Ajood. p. 138 ; Stein-
ddchner, I. c. p. 201.

* 1. Gymnotus jvquilabiatus, Humboldt, Observ. Zool. i. p. 46, pi. 10; Kaup,
Apod. p. 142.--Eiver Magdalena, New Granada.
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Sternopvgus microstomus, Reinh. Vidensk. 3Ieddel, naturh. Foren.
KjUbmh. 1852 (1853) ; or Wiegm. Arch. 1854, p. 181.

viresceus, Kmip, Apod. p. 137 ; Steindachner, I. c. p. 260.

Orbit without free eyelid. Eye of moderate size, about one-half
of the length of the snout. Mouth very narrow, the length of the
maxillary being about equal to the diameter of the orbit. Upper
jaw overlapping the lower. Anal fin commencing below the pec-
toral, sometimes below its middle, sometimes nearer to its root.

Brown.
Brazil and Guyanas.

a. Adult (14 inches). Surinam. Collected by Hr. Kappler.
h-c. Half-grown. Lagoa Santa. Presented by Prof. Reinhardt.

—Tj'pical of St. mn-rost07nus.

d-e. Half-grown. Xeberos. Collected by Mr. Edw. Bartlett.

/-//. Adult. River Parana. From the Haslar Collection.

h. Adult. From the Haslar Collection.

/, I-. Half-grown. From the Collection of Dr. van Lidth dc Jeude.

3. Sternopygus axillaris.

Orbit without free eyelid ; its diameter is one-half of the length
of the snout and two-thirds of the width of the interorbital space.

Mouth of moderate width, obliquely directed upwards, with the jaws
even in front when the mouth is closed ; maxiUary twice as long as

orbit. Upper profile of the nape and head nearly straight and hori-

zontal. Vent opposite the posterior rim of the orbit. Pectoral fin

at least as long as the postorbital portion of the head. Anal fin

commencing below the hinder third of the pectoral. The length

of the head is nearly equal to the height of the body, and contained

seven times and a half in the length to the end of the anal. Scales

very small. A large blackish blotch on the commencement of the
lateral line. A. 212.

Para.

a. Fifteen inches long. (Named Campus macrourus, Cuv., by Dr.
Kaup.

)

4. Sternopygus troschelii.

Siornopygr.s virescens, Mi'dl. i^- Tmsch. I. c. p. 14 (not J'almc).
trosclielii, Kaiq), Apod. p. 131» ; Steindachner, I. c. p. 2G0.

Orbit without free eyelid. Eye of moderate size, about two-fifths

of the length of the snout. Mouth of moderate width, the length of

the maxillary being equal to twice the width of the orbit. Lower
jaw longer than the upper. Anal fin commencing below the root of

the pectorals. Coloration imiform. A. 230.

British Guyana.

4. CARAPUS.

Carapus, sp. Cuv. lihjne Anim.
C'arapus, Midi. &, Tnlsch. Ilm: Ichthjol. iii. p. 13.

Caudal fin none ; no trace of a dorsal fin. A series of conical



teeth in each jaw. Anterior nostrUs wide, in the upper Up.
bnout short or of moderate length, depressed. Vent behind the
head.

Tropical America.

1. Carapus fasciatus.

Ca.m^o,Marcgr. Hid. Pise. p. 170; cop. by Willughby, Hist. Pise.
p. llo, tab. (jr 7. ng. 4.

Gymuotus, sp., Scba, iii. tab. 32. fig. 1.

Gymnotus fasciatus, Pall. Sjncil. Zool. vii. p. 35.
albua. Pall. I. c. p. 36 ; Bl. Schn. p. 523.
bracliyurus, £1. taf 157. hg. 1.

putaoi, Lacep. ii. p. 176.
cartipo, PI. Schn. p. 621.

Carapus fasciatus, Cm: Rkjne Anim. ; 311111. ^- Trosch. I. c. p 13 •

Kaup, Apod. p. 139; Steindachwr, Sitzgsher. Ak. Wiss. JFien, 1868,
Iviu. p. 2G1. ' '

brachyurus, Cuv. I. c.

iu|Equilabiatus, Valetic. in d'Orb. Voij. AmSr. Merid. Poiss.
pi. 14 (tail mcorrect).

• albus, Kauj), I.e. p. 140.

Lower jaw projecting beyond the upper. Eye very small. Scales
ot moderate size. Vent below the giU-opening. Anal fin com-mencmg behind the point of the pectoral. Young examples gene-
rally with more or less numerous obUque brown bars, which disap-
pear Avith age or are broken up in spots ; sometimes of a uniform
dark coloration.

This species varies, not only in coloration, but stiU more in the
term of the body and head. The " dorsum canaUculatum " can be
observed in very fat examples, and the notch behind the anterior
nostril IS more distinct in old than in young examples. The number
ot the teeth cannot be used as a specific character, as it varies
trom 6b to 56 m the lower jaw, and from 2G to 40 in the upper.
From Brazil to Guatemala.

a. Half-grown. Brazil. Presented by Lord Stuart.
b. Young. Eiver Capim. Purchased of Mr. Stevens.
c. d-e. Young. Bahia. Collected by Dr. Wucherer.
/. Young. Surinam. From the CoUection of Dr. van Lidth de

Jeude.

g, li, i-L Adult, half-grow, and young. British Guyana.
m-n. Young. Essequibo. CoUected by Hr. Ehrhardt.
0. Adult (17 inches). Berbice.

p. Adult. Trinidad. Purchased of Mr. Cutter.
q-r. AdiUt. Island of Grenada. Purchased of Mr. Higoins
s-U Half-grown. Rio Motagua. Collected by F. Godraan, Esq
u, V, lu-x. Adult, half-grown, and young.

y. Young. Brazil. Presented by Professor Eeinhardt.
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5. GYMNOTUS.

Gymnotiis, sp., of elder authors.

Gj-niuotus, Cuv. Rl'gne Anim.
Electroplioms, Gill, Proc. Ac. Nat. Sc. Philad. 1864, p. 151.

Caudal and dorsal fins absent ; anal extending to the end of the

tail. Scales none. Teeth conical, in a single series, and with a few

other teetli behind it in the middle of each jaw. The mucous mem-
brane of the mouth with numerous lobes. Anterior nostril in a

short tube near the margin of the lip. Eyes exceedingly small.

Vent behind the tkroat. An electric organ along each side of the

lower part of the tail.

Brazil and Guyanas.

1. Gymnotus electricus.

Electric Eel.

Richter, Mem. Acad. Paris, vii. 1729, p. 325.

De la Condamine, Voi/. dans VAtner. Merid. 1748, 4to.

Irujram, Nene Physical. Beluslig. i. 17-50, p. 288 (Torpedo).

Allemand (Gravesand), Verliand. Maatsch. Haarlem, ii. 1755, p. 372,
(Sidder-vis).

Gumilla, Descr. de VOrenoque, iii. p. 186 (Poisson-Trembleur).

GroHuv. Uifc/ezof/etie Verhandel. iii. p. 468, tab. 26. tig. 8 (Beef-aal).

Gymnotus, Gronov. Act. Helvet. iv. 1702, p. 27, tab. 3. figs. 1-3, and
Zooplujl. p. 41. no. 109 ; Seha, iii. tab. 34. fig. 6 ; Mmschenbroek,
Introduct. ad Philos. Nat. Lvjid. Batav. 1702, i. p. 290, and in

Rozier, Journal de Physique, 1770, p. 331 ; Le Roy, Observ. et Mem.
sur la Phys. viii. 1770, p. 331 ; Schillim/, Neue Abhandl. Akad.
Berlin, 1770, p. 08.

Cougeraal, Van der Lett, Verhandl. Maatsch. Haarlem, 1702, p. 87.

Lamproie du Para, La Condamine, Voy. a rAmazone, p. 154.

Fermin, Surinam, p. 59; Bancroft, Nat. Hist, of Guyana, p. 120;
Bajon, Mem. pour servir a I'hist. de Cayenne, 1777, ii. p. 288 ; and
in Rozier, Journ. de Phys. iii. 1774, p. 47.

Prinyle, A Discourse on the Torpedo. Lond. Rov. Soc. 1775, 4to,

pp. 32.

Gymnotus electricus, L. Syst. Nat. i. p. 427 ; Bl. ii. p. 43, taf. 150

;

inilidinson, Philos. Trajis. Ixv. 1775, p. 94; Garden, ibid. p. 102
;

Ilxntcr, ibid. p. .>95, pis. 1-4; Lacep. ii. p. 140, pi. 0. fig. 1 ; Bn/ant,
Trans. Am. Phil. Soc. ii. 1780, p. 100; Flayy, ibid. p. 170; Fahl-
berg, Veteiisk. Ak. ny Handl. 1801, pp. 122-150; Guisan, Bull.

Sc. Soc. Philom. i. 1. 1797, p. 32 ;' Cue. Reyne Anim. ; Geojfroy

St.-Hilairc, Ann. Mus. d'Hid. Nat. i. 1802, pp. 15, with a plate

;

HnndjoJdt, Observat. Zool. i. p. 49 ; Knox, Edinb. Journ. Sc. i. 1824,

p. 90; Bradley, in Charlesworth's May. Nat. Hist. 1838, ii. p. 0(i8
;

Faraday, Philos. Trans. 1839, p. 1 ; Valentin, Neiw Denkschrift.

Allyem. Schweitz. Gesellsch. vi. 1842, with 5 plates; Delia Chiaje,

Nuov. Ann. Sc. Nat. Boloyn. viii. 1847, p. 280; Gronov. Syst. ed.

Grai/, p. 23 ; Kupffer und Keferstein, in Henle und Pfeifer, Zeitschr.

f. rat. Med. ii. 1858, p. 344."

Himboldt, Vermclw ilber die electrischen Fische. Erfurt, 1800, 8vo.
Lanyyuth, Dissertatio de Torpedine recentiorum, yvnere Anyuilla. Wit-

tenburg, 1778, 4to, pp. 38.

Guisan, Comment, de Gymnoto eleetrico. Tubing. I8l9, 4lo, pp. 34.
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Scfimibein, Beohachtutxjen iiher die clcktrischen Wirkungen des Zit-

tcr(t(d(:s. Basul, 1841, 8vo.

Miranda, Esfieriinenti istituti sul Giiimoto ehttrico. Napoli, 1845,

4to, pp. 18.

Pacini, Sulla struttnra del orf/ano dettrico del Gimnoto e di altri pesci

elettrici, mile condizioni elettromotrici di qnesii orf/ani e loro compara-
zione a diverse pile elettriche. Firenze, 1852, 8vo, pp. 85.

Schultze, Zur Kenntniss der electrischen Organe der Fische. IlaUe,

1858, 4to, pp. 35, with two plates. (Abhandl. ntrf. Gesellsch.,

liaUe, vol. iv.)

Head much depressed
; jaws cqiial in length ; cleft of the mouth

not extending to the eye. Blackish above.

Brazil and Guyanas.

a, b, c, d, e,f, g, h-i. Adult, half-grown, and young.

k: Adult: stuffed.
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Fam. 27. SYMBRANCH ID.^.

Symbrancliii, Mi'dler, Abhandl. Ak. Wiss. Berlin, 1846, p. 193.

Body elongate, naked or covered with minute
scales; barbels none. Margin of the upper jaw
formed by the intermaxillaries only, the well-deve-

loped maxillaries lying behind and parallel to them.

Paired fins none. Vertical fins rudimentary, reduced

to more or less distinct cutaneous folds. Vent situated

at a great distance behind the head. Ribs present.

Gill-openings confluent into one slit situated on the

ventral surface. Air-bladder none. Stomach without

caecal sac or pyloric appendages. Ovaries with ovi-

ducts.

Fresh waters and coasts of Tropical America and Asia. Coasts of

Western Australia and Van Diemen's Land.

Si^inopsis of tlie Groiq^s and Genera.

A. Amphipnoina. Vent in the posterior half of the length.

Humeral arch not attached to the skull.

Piilatiiie teeth in a single series ; an accessory breatbing-sac.

1. A)nphiimous, p. 13.

B. Symbeanchina. Vent in the posterior half of the length.

Humeral arch attached to the skull.

Piilatino teeth in a narrow band; gills rudimentary ... 2. Moncqjtcrus, p. 14.

Palatine teeth in a band ; gills well developed 3. Spuhra/ichus, pA5.

C. CniLOBRANCHiNA. Vent in the anterior half of the length.

No teeth on the palate 4. Chilobranchus, p. 17.

Osteohc/ical llemarls.

The following remarks are made on the skeletons of

Vertebra}.

AmpMpnous cuchia 106 + 65
Monopterus javanensis 100 + 88
Si/mhranchus viarmoratus 79 + 57
Si/mhrancJms hengalensis 80 + 53
(Chilobranchus dorsalis) 21 + 52

The skull of the Symbranchida' is distinguished by solid, firmly

imited bones, especially those of the temporal region being much
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expanded, not leaving any noii-ossified space between them. The
skull of M()iioj)ferii'< and Si/mbrnm-Jius is considerably elongate, the

entire branchial apparatus being below the skull. It is much
shorter in Amphipnou^, in which only a part of the branchial appa-
ratus is below the ykull, the remainder being below the first four

vertebrtc. The maxillary and intermaxillary bones run parallel

and are firmlj' attached to each other, the former extending further

backwards, but being toothless. The ethmoid is distinct as a sepa-

rate bono. The orbit is not marked by an osseous ring, its position

being indicated only bj' the foramen for the optic nerve. Palatine

bone extremely broad. The various opercular pieces can be clearly

distinguished. Each half of the humeral arch is composed of three
pieces, the lower (coracoid) being as usual the strongest and longest,

bent forward for the symphysis with its fellow ; the uppermost
(suprascapula) is very small and semicartilaginous in Amphipnous,
continued into a muscle, which is attached to the skull, there being
no osseous connexion between the skull and humeral arch in

this genus. In Sijmbranchus and Monopteras this bone is well
developed, two-pronged, the upper prong being attached to the
occipital.

There is also the greatest similarity of structure in the vertebral
column of the genera named ; the vertebrae are compressed, not
longer than deep. Their superior processes are slender, scarcely as
high as the centre of the vertebra ; no inferior processes ; the lateral

are perfectly horizontal, quite at the lower side of the vertebrae, con-
cave below, the processes of both sides forming together a concavity
like one-half of a bivalve shell. The caudal vertebrae are provided
with superior and inferior processes, which in Si/mbranchus and
Monopterus are dilated, lanceolate, and in Amphipnous styliform. In
all these fish the caudal portion of the vertebral column is much
shorter than the abdominal portion. To each of the transverse
processes a short thin rib is attached.

First Group. AMPHIPNOINA.

1. AMPHIPNOUS.
Amphipnous, Midler.

Pueuniabranchus, 3/' Clellnnd.

Body covered with minute scales longitudinally arranged. Three
branchial arches, with the branchial lamina; mdimentarv, and with
narrow slits between them. X sac for the reception of air com-
municates with the gill-cavity. Gill-membrane nearly entirely
grown to the isthmus. Palatine teeth in a single series.

Bengal.

1. Amphipnous cuchia.

Dondoo Paimi, BunseU, pi. o.5.

I'liibraneh.aportura cuchia, limn. Ihich. Fish. Gang. pp. \Q 3G3
pl.lO. lig. 4.
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Amphipnou3 cuchia, Midler, in Abhandl. Akad. Wiss. Berl. 1839,

p. 1>44 ; Cant. Mai. Fish. p. 338 ; Kaup, Apod. p. 120.

rneuinabranclius sh'iatus, M' Clell. Cale. jmirn. Nat. Hist. v. pp. 192,

219, pi. 13.

leprosus, M'Clcll. I. c. pp. 195, 219.

albiuus, M' Clell. I. c. pp. 196, 219.
__

Anatomy: Taylor in Gleanings of Science, ii. p. 173, and Edinh.

Journ. Sc. v. 1831, p. 33 ; Hyrtt, DenJcschr. Ak. Wiss. Wien, 1858,

xiv. c. tab.

Blackish or whitish, with or without niimcrous dark spots.

Ycrt. 106/G5.

Bengal.

a, h, c. Several adult and half-grown specimens. Calcutta.

d. Adult. ChiUianwallah. From Dr. Cantor's Collection.

e, f, g. Adult. India.

h. Adult: skeleton. Calcutta.

Second Group. SYMBKAl^CHINA.

2. MONOPTERUS.
Monopterus, Laccp.

Fluta, Bl. Schn. p. 565.

Opliicardia, McClelland.

Apterigia, Basilewskij.

Body naked. Three branchial arches with the branchial laminae

rudimentary, and with moderately wide slits between them. No
accessory breathing-sac. Gill-membrane nearly entirely grown to

the isthmus. Palatine teeth small, in a narrow band.

East Indies to Jai)an and Northern China.

1. Monopterus javanensis.

Mm-aena alba, Zuiew, Nov. Act. Ac. Sc. Petropol. vii. 1793, p. 299,

tab. 7. fig. 2.

Monopterus javanensis, Lacep. ii. p. 139; Bleek. Verh. Bat. Gen. xxiii.

M. 0. Java, p. 22 ; or xxv. Srjmhr. p. 59 ; or Atl. Jchtlujol. Miir.

p. 118, pi. 47. fig. 1.

Unibrancliapertura Ijevis, Lacep. v. p. 658, pi. 17. fig. 3.

Monopterus javauicus, Shaw, Zool. iv. p. 33; Cant. Mai. Fish. p. 339,
pi. 5. figs. 6-8 (head) ; Kavp, Apod. p. 123, pi. 5. figs. 6-8.

Synbranclius em-ychasma, Bleek. Terh. Bat. Gen. xxv. 3Iur. p. 60.

Ophicardia pbayriana, 31^ Clell. Calc. Journ. Nat. Hist. v. p. 191, 218,

pi. 12. fig. 1.

Sj-nbranchus Ifevis, M^ Clell. I. c. p. 230.

grammicus, Cant. Ann. 4' May. Nat. Hist. ix. p. 30.

Monopterus liBvis, Richards. Toy. Sidph. Ichth. p. 116.
• cinereus, Richards. I. c. p. 117, pi. 52. figs. 1-6 (not synon.)

;

and Ichth. Chin. p. 315.

Monopterus? vel Synbranchus? xanthog-nathus, Richards. I. c. p. 118,
pi. 52. fig. 7.

Monopterus marmoratus, Richards. Ichth. Chin. p. 315.

Monopterus ? helvolus, Richards. I. c. p. 310.
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Opliicardia xauthogiicatha, Richards. I. c.

Apterigia saccogularis, Basileivsky, Nouv. Mem. Soc. Nat. Mosc. x.

1805, p. 247, tab. 8. fig. 2.

nigromaculata, Baailewshj, I. c. p. 248, tab. 2. fig. 2.

immaculata, Basilcirsky, I. c.

Tail narrow, tapering into a point. Vci't. 100/88.

East-Indian archipelago ; Continent from Siam to Northern

China. Chinese Islands and Japan.

rt. Adult. Batavia. From Dr. Cantor's Collection.

h. Large specimen, 35 inches long. Borneo.

c. Half-grown. Borneo.

d-(i. Half-grown. Sarawak. Presented by the Marquis Doria.

li, i. Half-grown. East-Indian archipelago.

Z-, /. Adult and young. Siam.

m, )i, o-p. Adult and half-grown. Formosa. From Consul Swin-
hoe's Collection.

q. r-s. Half-grown. Chusan. From Dr. Cantor's Collection. Tyjics

of /S'. ijrammicus.

t, u-v. Half-grown and young. China.

IV. Half-grown. Hong Kong. From the Haslar Collection.

X. Adult. Ningpo. Purchasccl^f Mr. Cuming.

y-z. Half-grown. North ChinaV Purchased of Mr. Jamrach.

n, /3, y-l. Adult, half-grown, and young. Japan.

e. Half-grown. Presented by Sir A. Smith.

3. SYMBRANCHUS.
Symbranch us, Bluch

.

UnibraiK-hapertura, Lnce'p.

t)plii.sternoii, AL Clclland.

Tetrabranclius, lileclcer.

Body naked. Four branchial arches with well-developed giUs.

No accessor}' breathing-sac. Gill-membrane free from the isthmus.

Palatine teeth in a band.

Tropical America, East Indies to Australia.

1. Symbranchus mannoratus.

Murrena, sp., Gnmov. Zoophi/l. p. 39. no. 162.

Synbraiielius niarmoratus, Bl. ix. p. 87, tab. 418 ; Bl. 8chn. p. ;'J24

;

Kaiip, Aj)0(I. p. 122.

inimaculatus, Bl. ix. p. 87, tab. 419. fig. 1 ; Bl. Scfai. p. 524,
tab. 103. fig. 1 ; Kaup, Apod. p. 122.

transversalis, Bl. Schn. p. 87.

Unibranchapertm-a manuorata, Lacep. v. p. G58.
immaculata, Lacep. t. p. (i58.

grisea, Lacep. v. p. 6-58.

lineata, Laap. v. p. Go8.

Synbrancluis fuliginosu.s, liatiza/ii, Aor. Comm. Ac. Scknt. Inst.
' Bonon. iv. 1840, p. 7o, tab. 11. fig. 1.
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Mursena lumbricus, Gronov. Si/st. ed. Gfai/, p. 18.

Synbranchus vittatus, Castehi. An. Amer. Sud, p. 84, pi. 44. fig. 3.

Snout short, rounded or obtusely pointed ; eyes small, rather

close to the end of the snout. GiU-opening narrow, not extending

to the side of the ventral surface, generally transverse, arched,

frequently appearing as a longitudinal slit unless stretched out.

Vert. 79/57.

Tropical America.

The varieties of this widely distributed species are numerous,

especially with regard to the width of the snout and head, form of

the gill-opening, width of the palatine band of teeth, and coloration ;

])ut it is evident, from an examination of a long series of examples,

that the differences are not speciiic.

a, b-c, d-e. Adult, half-grown, and young. Bahia. From Dr.

Wucherer's CoUectiou.

f. Adult. Para. Presented by Pt. Graham, Esq.

r/-/i. Adult. Pebas. From Mr. HauxweU's Collection.

{. Young. Chyavetas (Upper Amazons), From Mr. Bartlctt's

Collection.

Jc-m. Half-grown. Pernambuco. Presented by J. P. G. Smith,

Esq. '^

n. Adult. Surinam. From the Collection of Dr. van Lidth de Jcude.

0. Half-grown. Caj^cnne.

p, q, r. Adidt, half-grown, and young. British Guyana.
s-t. Adult and half-grown (in bad state). Berbice.

u. Half-grown. Bogota. Purchased of Mr. Cutter.

V. Adult. Trinidad. Purchased of Mr. Cutter.

w. Adidt. Vera Cruz. Purchased of Mr. Cuming.

.r. Adult. Guatemala. From Mr. Salvin's Collection.

y. Adult. Lake Peten. From Mr. Salvin's Collection.

z. Half-grown, Huamuchal. From Mr. SaMn's Collection.

a. Adult. Rio Chisoy. From the Collection of Messrs. Godman
and Salvin.

/3, y, l-e. Adidt and half-grown. Mexico. From M. Salle's Col-

lection.

i:,. Half-grown. Santa Lucia. Presented by Mr. Smith.

q. Adidt. From the Collection of the Zoological Society.

ti. Several specimens. Boero?? Purchased of Mr, Cuming, Al-

though these examples were received at the same time as

numerous others from Ceylon and Booro, I do not believe that

the statement regarding the habitat is correct.

1. Adult : skeleton, Rio Chisoy, From the Collection of Messrs,

Godman and Salvin.

2. Symbranchus bengalensis.

Opliisternon bengalensis, M'Clell. Calc. Journ. Nat. Hist. v. pp. 197,

200, tab. 11. figs. 1 & 2; Kaiq), Apod. p. 121, tab. 15. fig. 76
(head).

? Opliisternon hepaticus, APClcll. /. r. p. 198, figs. ?> & 4.
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Symbranchus iiumaculatus, MiiUer, AUuindl. Ak. Wus. Berlin, 1839
p. 245 ; Cantor, Mai. Fl,sh. p. P,:>,7 ; L'lcek. Verh. Bat. Gen. xxv'
Mur. p. 57 ; or Nat. Ttjds. Ned. Lid. iii. Borneo, vi. p. 438.

gutturalis, Richards. Voij. Ereb. IS,- Terr. Fish. p. 49, pi 30
figs. 14-17. r J 1

Tetiabianriius microphthalmus, Bleek. Nat. Ti/ds. Ned. Ind. ii. p 69
Synlji-auclms bengalensis, L'leek. Atl. Ichth. Mur. p. 119, pi. 48. %. 1.'

Snout very short, subtruncatc ; eyes small, close to the end of the
Snout. Gill-opening of moderate width, extending to the side, or
nearly so, of the ventral surfaoe. Yert. 80/53.

Bengal. East-Indian archipelago. Dampier's archipelago.

n, b, c, d. Many adult, half-grown, and young specimens. River
Hooghly.

e. Young. Philippine Islands. Purchased of Mr. Cuming.
/. Young. Dampier's arcliipelago. Presented by Sir J. Richard-

son.—Type of ,S'. r/ntturalis.

;/. Adult
:
skeleton. River Hooghly. From the Collection of the

East-India Company.

3. Symbranchus caligans.

Cantor, Mai. Fish. p. 334, pi. 7.

Snout of moderate length, obtusely pointed ; the minute eye is

nearly opposite to the middle of the lip. Gill-opening very wide,
extending up the side to the lateral line.

Pinang.

a. Type of the species. From Dr. Cantor's Collection.

Third Group. CHILOBRANCHINA.

4. CHILOBRANCHUS.
Cheilobranchus, Richards. Voy. Ereb. ^ Terr. Fish. p. 50.

Body naked*, compressed, subcylindrical in front, moderately
elongate. Head small ; snout very obtuse and short ; mouth nar-
row', with the upper jaw slightly protractile ; eye of moderate size.

Teeth in the jaws in a single series ; none oii the palate. Gill-
opening transverse, the gill-membrane not attached to the isthmus

;

hinder edge of the gill-opening vrith a raised lip. Four branchial
arches, no slit behind the fourth ; giUs well developed ; no accessory
breathing-sac. Vent in the anterior half of the total length, M'ith a
minute jjapilla. Vertical fins reduced to a simple cutaneous fold,
without rays. Intestinal tract straight—the stomachal dilatation
being longer than the intestine proper, and provided with a short
coecal appendage near its upi)er end.

Australia and Van Diemen's Land,

* I mil uiuiblu t.i liii'l the iiiiiuilc scales iiientiuiied by Sir. J. Eichai-dsou.

VOL. vm. ,,
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1. CMlobranchus dorsalis.

Cheilobranclius dorsalis, Richards. I. c. pi. 30. figs. 1-5.

aptenodvtum, Richards. I. c. p. 51.

The length of the head is somewhat less than one-half of the

distance between the giU-opening and the vent. Vert. 21/52.

Australia and Van Diemen's Land.

a. Adult. Penguin Island. Presented by Sii' J. Eichardson.

—

Type of CJi. apienodijtiim.

b-c. Fine specimens, 90 millims. long. Van Diemen's Land. Pre-

sented by R. Gunn, Esq.

d-g. Adult and half-grown. North-west Australia. Presented by

Sir J. Richardson.—Types of the species.

h, i. Several examples. Australia.
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Fam. 28. MUR^NID^.
Murrenoidei, Miiller, Ahhandl. Ah. JViss. Beii. 1840, p. 193.

Body elongate, cylindrical or band-shaped, naked
or with rudimentary scales. Vent situated at a great
distance from the head. Ventral fin none. Vertical
fins, if present, confluent, or separated by the project-
ing tip of the tail. Sides of the upper jaw formed by
the tooth-bearing maxillaries, the fore part by the in-
termaxillary, which is more or less coalescent with the
vomer and ethmoid. Humeral arch not attached to
the skull. Stomach with a blind sac ; no pyloric appen-
dages. Organs of reproduction without efferent ducts.

Inhabitants of the freshwaters and seas of the temperate and
tropical regions.

Sjinopsh of the Groups and Gevern,

First Subfamily.

MUR^NIDiE PLATYSCHIST^.
The branchiar openings in the pharynx are wide slits.

I. The tail is CA-cccdingly elongate, the vent being close to the roof of
the pectoral fins. Nostrils of each side close'toqether, in a hollow
in front of the eye A. NEiriCHTHTrNA.

.Taws produced into a long, slender bill 1. Nemichfhys, p. 21.

II. The tail is longer or not much shorter than the trunk. The heart
is situated immediatehj behind the gills.

A. Tail exceedingly long. Muscular system very feebly developed

;

hones very thin. Stomach extremely distensible. ' Gill-open-
ings separate B. Saccophartngixa.

Snout very short
;
gape enormously wide 2. Saccopharynx, u. 22.

B. Gill-openings ventral, tmited into a longitudinal slit. 3Iuscular
and o.iseous .systems well developed. Stomach very di.stensible.

C. SYNArnoBRANCniNA.
Pectoral and vertical fins well dereloped 3. Si/iiajihohranckus, -p.^^i.

C. Muscular and osseous systems ivell developed. (,fill-openin,)s
separated by an interspace *.

* Girard has described as a new genus and species a Mi/rwhiln/s tiarhnm
froni Adair Bay, Oregon (Proc. Ac. Nat. Sc. Pliilad. 18.^>9, p. f)A), referring it to
Kaup's subfamily Myrophina;. However, ho describes, " tlie nostrils approxi-
niaU; the apex of tlic rostrum

; the upper ones very small and placed opposite
tlie mferior ones, which are cons)ncuous and tubular;" so that it is a matter of
uncertainty whether this writer understood the character on which the faiuilv
" Ophimiridce" was founded. ^

c 1'
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a. Nostrils superior or lateral ; tongue free ; end of the tail sur-

rounded by the fin.

a. Pectoral fins present D. Angitillina.

Skin with nidinientarj scales ; teeth in bands ; tlie dorsal fin commences at a

considerable distance from the occiput 4. Anguilla, ^.'lo.

Scaleless. Jaws with an outer series of closely set teeth ; dorsal fin commencing
behind the base of the pectoral ; mouth extending at least to below the middle

of the eye 5- Coyigcr, -^.'31.

Scaleless. Fore part of the skull with large muciferous cavities. Teeth forming

bands ; dorsal fin commencing nearly above tlie gill-opening ; mouth not ex-

tending beyond the middle of the eye 6. Congromurmna, p. 40.

Scaleless. Maxillary teeth biserial, vomerine teeth uniserial ; dorsal fin com-
mencing above the root of the pectoral ; mouth extending slightly beyond the

middle of the eye 7. f/Voww^CT-, p. 43.

/3. Pectorals none E. Hetekocongrina.

Exceedingly elongate ; snout very short 8. Heteroconger, p. 44.

b. Nostrils superior or lateral ; tongue not free ; end of the tail

surrounded hy thefin F. Mur^snesocina.

Pectoral fins
;
jaws with canine teeth in front ; vomer with large, strong teeth.

9. Murancsox, p. 45.

Pectorals none. Posterior nostril superior, above the angle of the orbit.

10. Nettastoma, p. 48.

Pectorals none. Posterior nostril lateral, in front of the orbit.

11. Saurenchelys, p. 48.

Pectoral fins. Teeth of the jaws triserial, the middlg series containing long

canine teeth ; vomer with a series of very small teeth.

12. Oxyconger, p. 48.

Pectoi-al fins. Teeth of the jaws biserial ; vomer with a series of very long

teeth 13. Hophmnis, p. 'i!d.

Pectoral fins. Dorsal and anal fins rudimentary. 14. Neoconger, p. 49.

C. Nostrils labial ; tongue not free ; end of the tail surrounded

bij fJiefiu G. Myrina.

Pectorals well develojoed ; dorsal commencing behind the gill-opening ; teeth in

bands 15. Mgncs, -p. -iQ.

Pectorals well developed ; dorsal commencing far behind the pectorals.

16. jSIyrophis, p. 50.

Pectorals well developed ; dorsal commencing behind the giU-opening ; teeth in

tne jaws biserial 17. Pammgrits, p. 51.

Pectorals nearly invisible. Body short, much compressed.

18. Chilorhiniis, p. 51.

Pectorals none. fJody long, vermiform 19. Murmnkhthys, -p. hi.

d. Nostrils labial ; tongue not free; end of the tail free.

H. Ophichthtina.

Vomerine teeth none 20. Liuranus, p. 54.

Vomerine teeth 21. Ophichthys, p. b^.

III. TJie tail is much shorter than the trunk. The heart is situated

at a great distance behind the gills . . I. Ptyobranchina.

Pectorals none or small ; vertical fins but little developed.

22. Moringua, p. 90.
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Second Subfamily.

MUKENID.E ENGYSCHIST^.
The branchial openings in the pharynx are narrow slits.

K. MUR^NINA.
Peflural and vertical fins well developed 23. Mi/rocovger, -p.^'S.

Pectorals none
;
vertical fins well developed

; posterior nostril a narrow round
foramen 24. iV/w^wa, p. 93.

Fins none, except a rudimentary one round the end of the tail.

25. Gymnomurcena, p. 133.

Pectorals none
; vertical fins well developed

; posterior nostril a long slit.

26. Enchelycore, p. 135.

First Subfamily.

MUR/ENID.E PLATYSCHIST.E.
The branchial openings in the pharynx are wide slits.

First Group. NEMICHTHYINA.
1. NEMICHTHYS.

Nemichthj-s, RkharcU. Voy. Samamnf/, Fish. p. 2-5.

LeptorhjTicus, Loioe, Ann. ^- Mag. Nat. Hist. x. 1852, p. 54 ; Mem.
Ac. St. Potersb. Sav. etrang. vii. 18-54, p. 171.

Belonopsis, Brandt, ibid. p. 174.

Exceedingly elongate, band-shaped; tail tapering into a point.
Vent approximate to the pectorals, but the abdominal cavity ex-
tending far behind the vent. Jaws produced into a long, slender
bill, the upper part being formed by the vomer and intermaxilla-
ries. The inner surface of the bill covered with small tooth-like
asperities. Eye large. The nostrils of each side are close together,
in a hollow before the eye. Gill-openings wide, nearly conHuent.
Pectoral and vertical fins well developed.

Atlantic.

1. Nemichthys scolopacea.

Nemichthys scolopacea, Richards. I. c. pi. 10. figs. 1-3 (young, not
good).

Leptorhyncus leuchtenbergii, Loive, U. cc.

Belonopsis louchteubergii, Brandt, I. c. c. fig.

Dorsal fin commencing immediately behind the occiput, anal
behind the vent.

Atlantic.

a. Young. South Atlantic. Presented by Sir J. Richardson.

—

Type of the species.

h. Thirty-three inches long. Madeira. Purchased.—Head three
inches, greatest depth of the head half an inch.
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Second Group. SACCOPHARYNGINA.

J. SACCOPHARYNX.
Saccopharynx, MitchiU, Ann. Lye, New York, i. 1824, p. 82.

Opliiognat'luis, Harwood, Phil. Trans. 1827, p. 277.

Ucep-sea congers, with the muscular system very feebly deve-

loped, vnih the bones very thin, soft, and wanting in anorganic

matter, connected by a lax, easily torn fibrous tissue.

Head and gape enormous. Snout very short, pointed, flexible,

like an appendage overlapping the gape. [Only one nostril can be

found in front of the small eye *.] Maxillary and mandibulary

bones very thin, slender, arched, armed with one or two series of

long, slender, curved, widely set teeth, their points being directed

inwards
;

palate toothless. Gill-openings wide, at some distance

from the head, at the lower part of the sides
;

gills very narrow, free,

and exposed. Trmik of moderate length. Stomach distensible in

an extraordinary degree. Vent at the end of the trunk. Tail band-

like, exceedingly long, tapering into a very fine filament. Pectoral

small, present. Dorsal and anal fins rudimentary ; the former more

so than the latter, and indicated by a groove bordered by a whitish

line on each side, and commencing at a short distance behind the

head. Now and then a short fine ray is visible towards the end of

the trunk. Anal rays distantly placed, commence behind the vent,

and are visible for some distance.

Temperate parts of the North Atlantic.

1. Saccopharynx flagellum.

Saccopharynx flagellum, MitchiU, I, c.

Opliiogoathus ampullaceus, Harwood, I. c.

Saccopharynx ampullaceus, Johnson, Ann. Jj- Mar/. Nat. Hist. 1862,

x. p. 277.

Uniform deep black.

a. Madeira. Presented by J. Y. Johnson.—Length of head (to the

mandibulary joint) 2| in., of trunk 6 in., of tail 25 in.

b. Young. Presented by Mrs. Philips.

Third Group. SYNAPHOBRANCHINA.
y. SYNAPHOBRANCHUS.

Synaphobranchus, Johnson, Proc. Zool. Soc. 1862, p. 169.

Gill-openings ventral, united into a longitudinal slit between the

pectoral fins, sepai'ate internally. Pectoral and vertical fins well

developed. Nostrils lateral, the anterior subtubular, the posterior

'* This pari oC the head is not in a good state of preservation, and the other
nostril is most probably near tlie end of the snout.
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round, before the lower half of the eye. Cleft of the mouth very
wide ; teeth small. Body scaly. Stomach very distensible.

Madeira. A deoji-sea fish.

1. Synaphobranchus pinnatus.

Murrena, sp., Gronov. Mus. Ichth, ii. p. 11. no. 161.

IMurtena pinnata, Gronov. Syd. ed. Gray, p. 19.

Synaphobranchus kaupii, Johnmti, Proc. Zvol. Soc. 1862, p. 169.

Jaws subequal in length, sometimes the lower, sometimes the
upper the longer. Intermaxillary with an ovate patch of conical

teeth, which are somewhat larger than the others ; maxillary teeth
in a narrow band, those of the inner series being conspicuously the
largest ; mandible with a single series gradually passing into a band
behind. Vomerine teeth uniserial. Eye of moderate size. Tail

twice as long as the body ; vent somewhat in advance of the origin

of the dorsal fin. Uniform brown.
Madeira.

a. Adult. Madeira. Presented by the Rev. R. T. Lowe.
b~c. Adult. Madeira. Presented by J. Y. Johnson, Esq.—Types

of S. Icaupii.

d. Adult. Madeira. Purchased.

Fourth Group. ANGUILLINA.
4. ANGUILLA*.

Murffina, sp., Artedi, Genera, p. 23.

Anguilla, {Thimbery) Ciiv. Reyne Anim.
Mursena, Bleeker, Atl. Ichth. Mur. p. 1.

Small scales arc imbedded in the skin. Upper jaw not projecting

* 1. Anguilla eurystoma, Heck. ^- Kner, Siissuiasserf. p. 32.').—Dalmatia.
2. Murrena serpentina, Lcsucur, Journ. Ac. Naf. Sc. Philad. i. p. 81.—Long

Island, U.S.

3. Anguilla avisotis, Richards. Voy. Sulph. Fish. p. 104, pi. 51. fig. 1.

—

Canton. I hesitate to introduce this as a distinct species into the

system, as it is known from a figure only, and has not been actually
recognized in specimens. The distinctions between the species of eels

are so slight that a mere figure ought not to be made the type of a spe-

cies, unless it is known to have been made mider the eye of an expe-
rienced ichthyologist.

4. clathrata, Richards. Vbi/. Sidph. Ichthyol. p. 104.—Canton.
5. fasciata, Kaup, Apod. p. 48, fig. 37.—Hab. — ?

0. macrops, Kaiip, Apod. p. 49, fig. 38.—Hab. —

?

7. Anguilla angustidens, Kaup, Apod. p. 49, fig. 39.—Hab. — ?

8. euryhema, Kaup, Apod. p. 50, fig. 40.—Hab. — ?

9. Mura^na halmaherensis, Bhek. Ned. Tydschr. Dierk. i. p. 159; or Atl.

Ichthyol. Miircp/i. p. 12, tab. fi. fig. 4.—Halmaheiru.
10. Anguilla cantori, Kaup, Apod. p. 52, fig. 45.—Bombay.
11. Mura?na macrocephala, Rapp, Jahre.'ih. Vcr. Ntrk'. Wilrttcmh. 1849,

p. 142, taf. 2.—Port Natal.
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bej'oud tlie lower. Teeth small, forming bands. Gill-openings

narrow, at the base of the pectoral fins. The dorsal fin commences

at a considerable distance from the occiput.

Cosmopolitan, but not extending into the arctic regions.

An infinite number of species have been described ; but most are so

badly characterized, or founded on individual or so trivial characters,

that the majority of ichthyologists will reject them. For the pre-

sent, I have retained those as species which are distinguished by
such characters that we are enabled to recognize them ; but I am by

no means certain whether really specific value should be attached to

them. The form of the snout, the size of the eyes, the width of the

bands of teeth, &c. ai-e evidently subject to much variation ; and

probably other ichthyologists will still more reduce the number of

species contained in the following synopsis :

—

Synopsis of the Species.

I. IVte dorsalJill commences considerably in advance of the vent.

a. Eye considerably shorter than the snout.

A. The mandibulary band of teeth is longitudinally divided by a groove,

the outer strip containing a series ofsomeichat larger teeth.

1. The length of the head is conspicuously less than the distance

between the commencements of the dorsal and anal fins.

1. mauritiana, p. 25.

2. Tlie length of the head is nearly equal to the distance between
the commencements of the dorsal and anal fins.

The length of the head is one-half of its distance from the anal.

2. labiata, p. 26.

The length of the head is more than one-half of its distance from the anal.

3. Jidjiensis, p. 26.

3. The length of the head is conspicuously more than the dis-

tance between the commencements of the dorsal and anal fins.

Tail considerably longer than body 4. benyalensis, p. 27.

Tail not much longer than body 5. reinhardtii, p. 27.

B. Lateral teeth tmiserial in both jaws. . . 6. macrophthalma, p. 28.

C. Teeth in tian-ow bands ; the mandibulary band without longitudinal

groove.

1. The length of the head is nearly equal to the distance be-

tween the commencements of the dorsal and anal fins.

The length of the head is more than one-half of its distance from the

vent 7. mossambica, p. 28.

The length of the head is less than one-half of its distance from the vent.

8. i-ulgaria, p. 28.

2. The length of the head is conspicuously more than the dis-

tance between the commencements of the dorsal and anal fins.

12. Anguilla mannorata, Quoy ^ Gaim. Voy. Frcyc. Zool. p. 241, pi. 51.

fig. 2.—Waigidu.

I;}. olaheitensis, Kaup, Aale Hamburg. Mus. p. 17, tab. 2. fig. 2.

—

Tahiti.

11. —— capeiisis, Kuiip, I. c. p. 18, tab. 2. fig. 3.—Cape of Good Hope.
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Angle uf the mouth below tlu' eye ; lips rather nan-ow.

9. bodoniensis, p. 31.

Angle of the mouth below the eye ; lips well developed.

10. texana, p. 32.

Angle of the mouth below the hind margin of the eye ; lips thick.

11. latirostris, p. 32.

Angle of the mouth distinctly' behind the eye. 12. aucklandii, p. 33.

D. Teeth vquaUij small, forminr/ broadJiat bands.

1. Tlie vomerine band is scarcely or not broader than the max-
illary band.

The length of the head is less than the distance between the commence-
ments of the dorsal and anal tins ; cleft of the mouth extending behind
the eje 13. ddalandii, p. 33.

The length of the head is more than the distance between the commence-
ments of the dorsal and anal fins ; cleft of the mouth extending far

behind the eye 14. aneitmsis, p. 34.

Angle of the mouth below the hind margin of the eye.

15. amboinensis, p. 34.

2. The vomerine band is much broader than the maxillary band.
16. megastoma, p. 34.

j3. Eye nut shoHer than the snout 17. kieneri, p. 35.

II. The dorsalJin commences above or nearly above the vent.

A. The dorsalJin commences .above or slightly in advance of the vent.

1. Vomerine band of teeth of moderate -n-idth.

a. Vomerine teeth extending about as far back as the maxillary.
Snout short, obtuse ; lips thin ; angle of the mouth below the hind mar-

gin of the eye, which is of moderate size or rather large.

18. bicolor, p. 35.
I^ips well developed ; angle of the mouth below the hind margin of the

eye, which is of moderate size 19. viresceits, p. 35.

Lips thin ; angle of the mouth behind the small eye.

20. "sidat, p. 36.

b. Vomerine band of teeth considerably shorter than the max-
illary band 21. australis, p. 36.

2. Teeth forming exceedingly broad flat bands.

22. aniblodon, p. 37.

B. Origin of the dorsalJin behind the vent. 23. du.ssnmieri, -p. 87

.

I. The dorsalJin cotnmences considerably in advance of the vent.

1. Anguilla mauritiana.

Anguilla mauritiana, Bennett, Proc. Comm. Zool. Soc. 1831, p. 128.
labrosa, Eichards. Voy. Ereb. ^- Terr. Ichth. p. 113.

Muraeua maculata, JJlcck. JVed. 'Tydschr. Dierk. i. p. 237, or Atl. Ich-
thyol. Mnran. p. 9, tab. 1. tig. 2 (not H. B.).— ? manillensis, Bleck. Atl. Ichtltyol. MitiMuran. p. 10, pi. 44. f. 2 :

or Ned. Tydschr. Dierk. 1864, p. 31'.

Anguilla johann;e, Gi'mth. in Fish. Zanz. p. 124.

Munena marmorata, Kner, Novara, Fisch. p. 360.

The length of the head is equal to the distance of the gill-opcning
froui the origin of the dorsal fin, somewhat less than one-half of its

distance from the vent, and less than the distance between the com-
mencements of the dorsal and anal fins. Lips broad and tlcshv.
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The cleft of the mouth extends to, or nearly to, and in old examples

behind, the hiud margin of the eye, which is small. Tail consider-

ably longer than the body. The band of mandibulary teeth divided

by a longitudinal groove. Brown mottled with black, or uniform

blackish.

East-Indian Ocean and archipelago ; Formosa ; Pacific.

n. Type of A. Jahrosa, 36 inches long. South Seas.

h. Fine specimen. Amboyna. Purchased of Mr. Frank.

c. Adult : skin. Almorah. From Capt. Boyd's Collection.

d. Half-grown. Ceylon.

e. Young. Philippine Islands.

f,(l-h. Adult and half-grown. Formosa. From Mr. Swinhoe's

Collection.

i. Type of A. Johaance : stuffed. Island of Johanna. From Lieut.-

Col. Playfair's Collection.

I; I. Half-grown.

I have long hesitated to unite the Murcena manillensis of Blocker

with this species ; but after having examined all our examples, I

came to the conclusion that the relative position of the eye and

angle of the mouth is evidently subject to some variation in this

species ; and especially an example from the Philippine Islands,

which in all other respects agrees most closely with M. manillensis,

has the mouth cleft at least to below the hiud margin of the eye.

The principal character by which this species may be recognized is

the advanced position of the dorsal fin.

2. Anguilla labiata.

Peters, Wief/m. Arch. 18o5, p. 270, and Mossmnb. Flussjische, p. 94,

taf. 17; Gi'mth. in Fish. Zanzibar, p. 124.

The length of the head is nearly equal to the distance of the gill-

opcniug from the origin of the dorsal fin, or one-half of that from

the origin of the anal fiu. Lips broad and fleshy. The cleft of the

mouth extends scarcely behind the eye, which is small. Tail con-

siderably longer than the body. Mandibulary teeth divided into

two strips by a longitudinal groove.

East coast of Africa.

a, b, c-d. Half-grown. Zanzibar. Presented by Lieut.-Col. Play-

fair and Dr. Kirk.

e,f. Half-grown. Port Natal. Purchased of Mr. Thomas Ayrcs.

3. Anguilla fidjiensis.

The length of the head is more than the distance of the gill-

opening from the origin of the dorsal fin, and more than one-half of

that from the origin of the anal fin, equal to the distance between
the origins of the dorsal and anal fins. Lips broad and fleshy. The
cleft of the mouth extejids to below the hind margin of the eye.
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which is rather small. Tail longer than the body. Length of the

pectoral two-fifths of the length of the head. Brown, mottled with

darker.

Feejee Islands.

a. Twenty inches long. Kandavu. From the Godeffroy Museum,
with the name M. mauiHeiisis.

b. Three and a half feet long : stuffed. Nairai. Collected by T. M.
Rayner, Esq.

4. Anguilla bengalensis.

Murjena anguilla, llain. Bucli. Fish. Gan;/. p. 22.

maculata, Ham. Buck. I. c. p. 23 (not Lacep.).

bengalensis, Gray, in Hurdw. III. Ind. Zool.

Anguilla elphinstonei, Si/kes, Tram. Zool. Sue. ii. p. 377, pi. 67. fig. 3.

brevirostiis, M'Clell. C'alc. Juurn. Nat. Hist. v. p. 177, pi. 5. fig. 1.

arracana, M'Clell. I. c. p. 178, pi. 6. fig. 2.

nebidosa, M'Clell. I. c. p. 179, pi. 5. tig. 2 ; Bleek. Verk. Bat. Gen.
XXV. Nalcz. Benr/al, p. 153.

variegata, M' Clell. I. c. p. 179, pi. 9. fig. 7.

marniorata, Kaup, Apod. p. 43, fig. 32 (not Quoy ^- Gaim.).

Very closely allied to A. latirostris. The length of the head is

contained once and one-fourth or once and one-third in the distance

of the gill-opening from the origin of the dorsal fin, and twice, or

very nearly twice, in its distance from the vent. Distance from
the commencements of the dorsal and anal fins rather shorter than
the head. Lips broad and fleshy ; lower jaw prominent. Angle of

the mouth immediately behind the eye, which is small. Tail con-
siderably longer than the body. The band of mandibulary teeth is

longitudinally divided by a groove.

Indian continent.

a, b-d. Adult and half-grown. Kiver Hooghly.

e-f. Half-grown. Madras. Presented by Captain Mitchell.

g. Adult. Nilgherrics. Collected by Surgeon F. Day.
h. Adult : stuffed. India. Purchased of Mr. Warwick.

5. AnguiUa reinhardtii.

? Anguilla reinhai'dtii, 'S^e(«f/«c/(M<'r, Sifzqsber. Ak. Wiss. TFiVw, 1867,
Iv. p. 15.

The length of the head is contained once and one-third in the
distance of the gill-opening from the origin of the dorsal fin, one-
half of its distance from the vent, and conspicuously more than the
distance between the commencements of the dorsal and anal fins.

Snout long, depressed, spatulate ; lips fleshy. The cleft of the mouth
extends to the vertical from, or scarcely beyond, the hind margin of
the eye, which is small. A'omerinc teeth in a band, which is rather
broad anteriorly, being broader in the middle than the maxillary
band, and extending equally far backwards. The mandibulary band
of teeth is longitudinally divided by a narrow groove. Tail not much
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longer than the body. Upper parts greenish, with numerous bhick

spots which disappear with age.

North-eastern Australia.

a. Twenty-seven inches long (tail 14 inches). Hawkesbury Eiver.

Presented by G. Kreift, Esq.

b. Youug. Sydney. Presented by G. Krefft, Esq.

c-d. Several adult and half-grown specimens. Cape York. Collected

by Herr Darnel.

e. Adult : stuffed. Australia. Presented by Sir T. L. Mitchell.

I should not have hesitated to identify these specimens with

An:fuUla reinhanltii, Steindachner, if the author's description did not

differ in one point of importance, viz. he describes the angle of the

mouth as being situated one diameter of the eye behind the hind

margin of the orbit.

6. Anguilla macroplithalma.

Muvasna (Anguilla) niacrophthalmos, Peters, Monutsber. 'Ak. Wiss.

Berl. 1852, p. 684.

Anguilla macroplithalma, Peters, Mossamh. Flussfische, p. 99, taf. 19.

The length of the head is contained once and one-fourth in the

distance of the giU-opening from the origin of the dorsal fin, tAvice and
one-fifth in that from the vent, and is more than the distance be-

tween the commencements of the dorsal and anal fins. Lips mode-
rately developed. The angle of the mouth is below the hinder half

of the eye—which is large, rather more than one-half of the length

of the snout. Lower jaw somewhat longer than the upper. Lateral

teeth uniserial in both jaws. Tail considerably longer than bodv.

{Ptrs.)

Zambezi.

7. Anguilla mossambica.

Tribrauchus anguiUaris, Peters in Miiller, Ganoid, p. 193.

Anguilla mossambica, Peters, Monatsber. Ak. Wiss. Berl. 1852,

p. 684 ; and Mossamb. Flussfische, p. 98, taf. 18. fig. 1.

The length of the head is more than the distance of the gill-

opening from the origin of the dorsal fin, and contained once and two-

thirds in its distance from the vent ; it is nearly equal to the dis-

tance between the commencements of the dorsal and anal fins. Lips

narrow. The cleft of the mouth extends to the vertical from the

hind margin of the eye, which is rather small. Tail considerably

longer than body. Mandible prominent ; maudibulary teeth form-

ing a narrow band without groove. (Ptrs.)

River Molumbo, east of the island of Mossambique.

S. Anguilla vulgaris.

]':el. Aal. Augiulle.

"Eyx^^ys, Aristot. ii. c. l-'i, 15, & 17; iv. c. 8, 11, & 12; v. c. 5; vi. c.

1.3 & 1(J: viii. c. 2: Athen. lib. 7; A£lian, xiv. c. 8: Oppian, Hal.
lib. 1.
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Aiiguilla, Bcllon. Dc Ammt. p. '2{)'>\ Ronih-l. ii. p. 198; Sdlv. fol. G4

;

Willtiijhhy, p. 109, tab. G. 5; Marsil. iv. tab. 1. iig. o.

Muraena, .•^p. no. 1 , Artcd. Gen. p. 24 ; Spec. p. 0(3 ; and Synon. p. 39 ;

Grunov. Zooiihi/l. no. lOG.

anguillii, L. Si/st. i. p. 420; Bl. Fisch. Deutschl. iii. p. 4,
taf. 7o; iy/. Schn. p. 48G ; Lacep. iii. p. 90; 3Ieidinger, tab. 31

;

Jurinc, Poiss. du Lac Lmian, pi. 1 ; Faher, Fisch. Islands, p. 60

;

Pall. Zoogr. Ross.-As. iii. p. 71 ; Gronuv. Si/st. ed. Gray, p. 18

;

Ekstroin, Vet. Akad. Handl. 1831, p. 285 ; Nilss. Skand. Faun. iv.

p. GOl.

Aal, Puntopp. Norg. Nat. Hist. ii. p. 174 ; Strom, Sondtn. i. p. 265.

Eel, Penii. Brit. Zool. iii. p. 126, or edit. 1812, iii. p. 191 ; Dai'ij,

Salmon. Lond. 1829, p. 228 ; Arderon, Phil. Trans, xliv. 1746,

p. 395 ; Widdrinqfon, Ann. Nat. Hist. \\ii. 1842, p. 207.

Rifaud, Vol/. Fgi/p't. pi. 18. tigs. 94 & 9o.

Ang-uilla vulgaris, Tia-t. Brit. Faun. p. 87 ; Fleming, Brit. Anim.
p. 199; G. V. Martens, Hal. ii. 1844, p. 334; Drewsen, in Kroger,
Ntrhist. Tidskr. i. p. 21 ; Costa, Faun. Nap. Pesc. pi. 55 & 59. tig. 1

;

Giinth. Fisch. d. Neckarh, p. 128; Rapp, P'isch. d. Bodeniee's,

p. 38 ; Siebold, Siisswasserf. p. 342 ; Malmgren, Wiegm. Arch. 1864,

p. 303 ; Desmarest, Rev. et Mag. Zool. 1866, p. 161 ; Canestrini,

Arch. Zool. Anat. ^-c. iv. p. 177.

Anguilla canariensis, Valenc. in Webb ^- Berthel. lies Canar. Poiss.

p. 88, pi. 20. fig. 1.

calleusis, Guichenot, Explor. Alger. Poiss. p. Ill, pi. 7. fig. 1.

acutirostris and inediorostris, Risso, Fur. Merid. iii. pp. 198,
l!'9: YarreU, Proc. Zool. Sac. 1831, p. 133; or Zool. Journ. iv.

p. 469 ; or Brit. Fish. 2nd edit. ii. pp. 381 & 399, or 3rd edit. i.

pp. 44, 65; Parnell, Werner. Mem. vii. p. 384; Jeni/ns, Man.
p. 474 ; Selgs-Longch. Faunc Beh/e, p. 225 ; Costa, Faun. Naj).

Pesc. pi. 56 & pi. 59. figs. 4 & 6 ; Couch, Hist. Brit. Fish. iv. p. 306,
pis. 34, 35.

MurtBua oxyrhiua, Ekstrdm, Fisch. lldrko, p. 142.

P Murpena pekinensis, Basilewsky, Nouv. Mem. Sac. Nat. Mosc. x.

1855, p. 246, tab. 3. fig. 2.

Anguilla uiigiatoria, Kriiyer, Danm. Fisk. iii. p. 616.
fiuviatilip. Heck. S,- Kner, Siissicasserf. p. 319 ; Heckel, T'erh.

zool.-bot. Ges. Wien, ii. 1853, Sitzgsber. p. 29.

cuvieri, bibronii *, savignyi, morena, marginata, niicroptera,

niediorostris, altirostris, platycepbala, latirostris, acutirostris, ni-

lotica, aigvptiaca, callensis, canariensis, Kaup, Apod. pp. 32-41,
figs. 1(3-29.

? Anguilla noviBterrm, Kaup, Apod. p. 45, fig. 35.

? Anguilla wabasbensis, Kaup, Apod. p. 46.

Anguilla hibernica. Couch, Brit. Fish. iv. p. 328, pi. 235.

Costa, O. G., Storia ed anatomia dell' Anguilla e monograjia delle

nostrali .specie di questo genere. Napoli, 1850, 4to, c. 9, tab.

Organs of propagation: Leemrenhoek, Arcana natura; 1G92, p. 316;
Allen, Philos. Trans. xLs. 1697, p. 6G4; Bale, ibid. xx. 1698, p. 90;
J'allisneri, Ephemer. Ac. Nat. Cur. 1712, Append, p. 153; Mun-
dinus, Comm. Bonon. Sc. et Art. Acad. vi. 1783, p. 410 ; Midler,
Sckrift. Ges. ntrf. Freund. i. 1780, p. 204; Carlisle, Philos. Mag.

* Hr. Kaup states that the diameter of the eve is contained only once in the
length of the snout ; but in the figure the eye is represented exactly as it is in
Cuvier's " Piinperneaux," tlie Aiigtiilld cuvieri of Knup !
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1822, p. 109 ; Can; ibid. 1809, p. 272 ; RathJce, Wiegm. Arch.

1838, p. 209, and in Mull. Arch. 1850, p. 203 ; Deshmgclunnps.

Imtihd. vi. 1838, p. 133; Joannis, Rev. Zool 1839, p. 48'; Hom-
haum-IIornschuch, Dissert, de AnginUarmn se.rii ct propagatione,

Grj'ph. 1842 ; ScJdiieser, Dissert, de Petromgzontum et Anguillarum
se.vu, Dorpat, 1848.

Skeleton : Agass. Poiss. Foss. v. tab; D. fig. 2.

Monstrosity : Deslmgchamps, Mem. Soc. Linn. Nonnand. v. 1835,

p. 47.

The length of the head is contained once and one-half or once

and one-third in the distance of the gill-opening from the origin of

the dorsal fin, and twice and one-third or twice and two-thirds in its

distance from the vent. Distance between the commencements of

the dorsal and anal fins as long as or somewhat longer than the

head. Lips narrow ; lower jaw prominent. Angle of the mouth
below the ej-e—which is rather small or of moderate size, much
shorter than the snout. Maxillary teeth equal and small. Tail

considerably longer than body.

Europe to 64° '40' N. lat. (Mahngren), but neither in the

Danube nor in the Black or Caspian Seas ; Mediterranean region ;

Northern Asia (?) ; North America *.

a. Fine specimen. Abergeldie Castle. Presented by Dr. Th.

Giinther.

h, c, J, e-g. Young. Firth of Forth. From Dr. Parnell's Col-

lection.

h. Very large specimen. Tarporley. Presented by Sir Ph. de M.
G. Egciton, Bart.

i-m. Young. Tunbridge. Presented by J. G. Children, Esq.

n-2\ Young. Poole Heath. Presented by W. Thompson, Esq.

q, }, s-t, u-v\ Adult and half-grown. England.

.r, ?/-r. Half-grown and young. Bohusliin. Presented by Hr. A.

W. Malm.
a, /3. Adult. Holland. From the Collection of Dr. van Lidth de

Jeude.

y. Adult sldn. Holland. From Gronow's Collection.

g. Many young specimens. Bavaria. From Dr. Gemminger's

Collection.

e. Half-grown. Lisbon. Presented by the Eev. R. T. Lowe.

4. Young. Madeira. Presented by the Rev. R. T. Lowe.

r]~i;. Adult and half-grown. Azores. Presented by F. du C. God-

man, Esq.—These examples agree more with Kaup's A. capi-

tone than Valenciennes's A. canarioisis, having broad hps.

X-r. Half-grown. Algiers. Presented by Lieut.-Col. Playfair

(A.raJJensis).

L o-TT. Adult. Mediterranean.—The head is somewhat longer

thnn in examples from more northern latitudes ; and the eye is

* T havn examined an example from New .Jersey; it is in tlie Liverpool

Museum.
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of moderate size, as in the so-called A. hihvonii. They differ

from specimens from the Nile only in this larger size of the eye.

p-T. Adult. Propontis. From Mr. Millingen's Collection.

v-1^. Young. Bahr el Kclb (I'alestine). From the Collection of

the Rev. H. B. Tristram.

w, a' , b'-c', d'-f, g'-V. Adult and half-grown. Lower Nile,

m', n, o', p', q'. Adult, half-grown, and young.

r'. Adult : Skeleton. Propontis. From the Collection of Mr. Mil-

lingen. (Yert. 4G/68.)

s'. Adult : Skeleton.

t'. Skulls of several examples.

9. Anguilla bostoniensis.

Mursena anguilla, Schopff, Bmhacht. Gcs. ntrf. Frmnd. Berlin, viii.

p. 138.

Anguilla vulgaris, 3Iitch. Lit. S,- Phil. Trans. Nnc York, i. p. 300.

Murajua rostrata, Lcsueur, Journ. Ac. Nut. Sc. Philad. i. p. 81.

bostoniensis, Lesueur, I. c.

argentea, Lestieiir, I. c. p. 82.

macrocephala, Lesueur, I. c.

Anguilla lutea {Mqfln.), Kirtland, Bost. Journ. Nat. Hi4. iv. p. 234,

pi. 11. fig. 2.

tenuirostris, Dc Kay, New York Faun. Fish. p. 310, pi. 53.

fig. 173 ; ? Kaup, Apod. p. 44, fig. 34 ; ? Kner, Novara, Fi^ch.

p. 370.

bostoniensis, Ayres, Boston Journ. Nat. Hist. iv. p. 279 ; Storer,

Mem. Am. Acad. viii. p. 408, pi. 33. fig. 1.

no-\a3orleanensis, Kaup, Apod. p. 43, fig. .33.

punctatissinia, Kaup, Apod. p. 44.

cubana, Kaup, Apod. p. 44.

Synonymy for extra-American Specimens.

Anguilla japonica, Schley. Faun. Japan. Poiss. p. 258, pi. 113. fig. 2
(mouth not good) ; Bleek. Verh. Bat. Genootsch. xxv. Nalez. Japan,

p. SI ; Kncr, Novara, Fisch. p. 370.

The length of the head is contained once and three-fourths in the

distance of the gill-opening from the origin of the dorsal fin, and
twice and one-half in its distance from the vent. Distance between
the commencements of the dorsal and anal fins shorter than the head.

Lips rather narrow ; lower jaw slightly prominent. Angle of the

mouth below the eye, which is rather small or of moderate size,

much shorter than the snout. Tail considerably longer than the
body.

United States ; Japan ; Formosa ; China.

a, h, c-J. Adult and half-grown. Boston, Massachusetts.

e,f. Half-grown. Japan.
f). Half-grown. North China. Purchased of Mr. Jararach.

/'. Half-grown. China. From the Collection of the East-India
Company.

i, h. Several half-grown specimens. Formosa.
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10. Anguilla texana.

? Anguilla texana, Kaiip, Apod. p. 45.

? Aiignilla tvraunus, Ginird, U. S. ^- 3Ie.v. BoidhI. Iclith. p. 75, pi. 40.

The length of the head is contaiued once and three-fourths in the

distance of the gill-opening from the origin of the dorsal fin, and twice

and one-third or twice and two-thirds in its distance from the vent.

Distance between the commencements of the dorsal and anal fins

shorter than the head. Lips well developed ; lower jaw very pro-

minent. Angle of the mouth below the eye, which is rather small.

Tail considerably longer than the body. Mandibulary teeth in a

single band without longitudinal groove.

Islands of Grenada and Dominica ; ? Texas ; ? Mexico.

This fish is scarcely specifically distinct from A. hosfontensis, fi-om

which it difi'ers only by the greater development of the lips.

a. Adult. Grenada. Purchased of Mr. Cutter.

h-c. Ailult. Dominica. Purchased of Mr. Cutter.

d. Young. Mexico (?). From M. Salle's Collection.

e. Adult. Presented by the Royal College of Surgeons.

11. Anguilla latirostris.

Grigs or Gluts, Fen». Brit. Ztiol. iii. p. 129.

Rifaud, Vol/. Egypt, pi. 18. fig. 91.

Anguilla latirostris, Bisso, Ivhth. Nice, p. 90, and Eur. Merid. iii.

p. 199 ; Yarrell, Proc. Zonl. Soc. 18.31, p, 133, or Zool. Joxrn. iv.

p. 4(39 ; Brit. Fish. 2ud edit. ii. p. 396, or 3rd edit. i. p. 62 ; Par-
iiell, Werner. 3Iem. vii. p. 387 ; Thompson, Ann. Nat. Hist. 1839,

ii. pp.21, 270; Jem/us, Man. p. 474; Heli/s-Lonqcliamps, Faune
Beige, p. 225 ; [? Couch, Hist. Brit. Fish. iv. p. 330, pi. 36. This

figure is evideutlv taken fi-om a common Eel with broatlish snout]

;

Cimtor, Ann. ^- Mag. Nat. Hist. 1842, p. 4S0 ; Kaup, Apod. p. 38,

fig. 26.

Muvajna platj-rhina, Ekstrom, Fisch. Morko, p. 142.

Anguilla sinensis, M'CleU. Cak. Journ. iv. p. 406, tab. 25. fig. 2.

macroptera, M'Clell. I. c. p. 407, fig. 1.

diefienbachii, Grai/, Dieffenhach's Travels. Append, p. 225;
Richards. Voi/. Ereh. '^- Terr. Ichthi/ol. p. 113.

platyrhynchus, Costa, Faun. Nap. Pesc. tab. 58 & CO. fig. 3.

? Anguilla capitone, melanochir, ancidda, Kaup*, Apod. pp. 34, 35,

& 37, and figs. 17, 19, & 22.

'S'ee also Anguilla virescen?, p. 36.

The length of the head is contained once and a half or once and
three-fourths in the distance of the gill-opening from the origin of

the dorsal fin, and twice and a half in its distance from the vent.

Distance between the commencements of the dorsal and anal fins

shorter than the head. Lips broad and fleshy ; lower jaw promi-
nent. Angle of the mouth below the hind margin of the eye, which
is rather small, much shorter than the snout. Tail considerably

* It is rather difficult to arrive iit ;i safe eonelusion with regard to certain spe-

cimens described by Dr. Kaup under specilie names, as the measurements given

are evidently frequently erroneous.
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longer than the body. Mandibidarj- teeth in a single band, without
longitudinal groove.

Europe ; Nile ; China ; New Zealand ; West Indies.

a. Fine specimen. Itcheu. Purchased.

b-c. Adult and hall'-grown. Nice. Purchased of Messrs. Gal
Freres.

d. Half-grown. Ningpo. Purchased of Mr. Cuming.
e. Adult. China. From Dr. Cantor's Collection.

f-g. Adult and half-grown. Chusan. From the Collection of the

East-India Company.
h. Typo of A. dicffcnbachii. Now Zealand. Presented by Dr.

DiefFeubach.

i. Half-grown. St. Croix. Purchased of Mr. Stevens,

k: Young.

This form alone of the numerous varieties of the common Eel is,

in my opinion, entitled to specific rank. The width and length of

the snout cannot be taken as a distinctive character, as there are

found all intermediate forms between the extremes ; I am more in-

clined to consider the situation of the origin of the dorsal fin, and
the development of the lips, to indicate a distinct species. Indeed
the specimens referred by me to A. latirostrls are more distinct from
the tyj)ical European form than is the American Eel.

Although it appears to be hazardous to identify specimens from
localities so distant as England and New Zealand, I could not come
to any other conclusion after a very careful consideration of the slight

differences observable in our examples. The New-Zealand specimen
has a somewhat shorter tail, the length of the body being to that of

the tail as seven to nine, whilst in Chinese examples it is as seven
and a half to ten. This, of course, cannot be of specific value.

12, AngfuiUa aucklandii,

Eichards. Voij. Ereb. ^- Tcr. Fish. p. 113, pi. 45. figs. 7-13.

The length of the head is contained once and one-third in the dis-

tance of the giU-opening from the origin of the dorsal fin, one-half

of its distance from the vent, and conspicuously more than the dis-

tance between the commencements of the dorsal and anal fins. Snout
broad, short, depressed, subtruncate ; lips broad. The angle of the

mouth is distinctly behind the eye, which is small. Lower jaw
scarcely longer than the upper. The band of vomerine teeth is ante-
riorly as broad as the maxillary band. Tail not much longer than
the body. Uniform brown.

Auckland Island,

rt, 6, c. Types of the species. Presented by Sir J. Richardson,

13. Angiiilla delalandii.

Anguilla dolalandi, Kaup, Apod. p. 50, tiy. 41.

? Anguilla capousis, CuMi'lnau, Poiss. Afr. Austr. p. 73.

The length of the head is somewhat less than the distance of the

vol, VIII, D
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}^ll-opcning from the origin of the dorsal fin, two-fifths of its

distance from the vent, and less than the distance hctween the com-

mencements of the dorsal and anal fins. Lips moderately developed.

The cleft of the month extends behind the eye, which is small. Tail

longer than the body. Teeth equally small, forming flat broadish

bands ; the vomerine band is scarcely broader than that of the max-
illary. Uniform brown.

South Africa.

a. Adult : stuff'ed. From the Collection of Sir A. Smith.

14. Anguilla aneitensis.

The length of the head is contained once and a third in the dis-

tance of the gill-opening from the origin

of the dorsal fin, one-half of its distance

from the vent, and conspicuously more
than the distance between the commence-
ments of the dorsal and anal fins. Snout
depressed, rather broad, of moderate
length, with the jaws even in front. Lips

fleshy. The cleft of the mouth extends

far behind the eye, which is rather small

and situated above the third fourth of the

length of the month. Teeth equally

small, arranged in broad flat bands ; the vomerine band is scarcely

broader than that of the maxillary ; it tapers behind, extending
nearly as far back as the maxillary band. Tail considerably longer

than the body. Uniform brown, lighter below.

Aneitcum.

a. Twenty-one and a half inches long (tail 12:^ inches). Collected

by Mr. McGillivray.

15. Angtulla amboinensis.

Peters, Monatsber. Ak. Wiss. Berl. 186(3, p. 523.

Origin of the dorsal fin tAvice as far distant from the pectoral fin

as from the vent. The length of the head one-third of the distance

of the vent from the end of the snout. Angle of the mouth below
the hind margin of the eye. Teeth small, in broad bands, that of

the vomer rather narrower than that of the maxillary. Yellowish

brown, spotted with dark brown. (Peters.)

Amboyna.

16. Anguilla megastoma.

Kaup, Apod. p. 50, fig. 42.

Teeth equal in size, moveable, pointed, directed backwards, ar-

ranged in broad flat bands ; the anterior part of tlie vomerine band
is much smaller than that of the maxillary. Head much depressed.

Total length 3;'5-4.5 inches, tail 21-25 inches. (Kanjj.)
" Megarava " (? Midgrave archipelago).
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17. Anguilla kieneri.

Kmip, Apod. p. 32, fig. 1^^.

Eye very larp;o, somewhat exceeding the short snout in length.

Total length 11-03 inches ; to vent 4-U2, to the gill-opening 1-58,

to the origin of the dorsal fin 3-43. (Kaup.)
Toulon.

II, Origin of the dorsalJin opjwsite or nearly opposite to the tent.

18. Anguilla liicolor.

Murtena anguilla, Russell, tab. 31.

Anguilla bicolor, M^ Clell. Qdc. Journ. Nat. Hist. v. p. 178, pi. 6. fig. 1.

moa, Bk'ck. Verh. Bat, Gen, xxiii. Java, p. 22 ; Kner, Novara,
Fisvh. p. 369.

mowa, Bleek. I. c. xxv. Mttr<sn. p. 10 (part.) ; Kaup, Apod. p. 51,

fig. 44.

malguniora, Kmtp, Apod. p. 42, fig. 30 ; Kner, I. c. p. 367.

Miu'icna nioa, Bleek. Ail. lehthyol. Mtircm. p. 11, tab. 4. fig. 1.

malgumora, Bleek. I. c. tab. 2. tig. 1.

The dorsal fin commences immediately in front of the vent. The
length of the head is contained twice and one-third in the distance of

the gill-opeuiug from the vent. Snout rather short, broad, depressed,

and obtuse. Angle of the mouth below the hind margin of the

eye, which is of moderate size or rather large. Lips thin. Teeth
equally small, forming broadish flat bauds, the mandibulary band
being as broad, or nearly so, as that of the vomer. The vomerine
band extends as far or nearly as far backwards as the maxillary

bands. Tail longer than the body.

East-Indian continent, Cejdou, Java.

a. Adult. Java. From Dr. Bleeker's Collection.

b. Half-grown. Java. From Dr. Bleeker's Collection {M. malgu-
mora).

c. Adult. River Hooghly. From the Collection of the East-India

Company.
d. Half-grown. Madras. Presented by Capt. Mitchell.

f> /i g-^t i~^'y ^-w''- Half-grown and young. Ceylon.

19. Anguilla virescens.

Murrena (Anguilla) virescens, Peters, Monatsber. Ak. Wiss. Berl.

18o2, p. 684; and Mussamb. Fliessf. p. 101, taf. 18. fig. 2.

The dorsal fin commences at a very short distance in advance of

the vent. The length of the head is contained twice and one-third in

the distance of the gill-opeuing from the vent. Angle of the moutli

below the hind margin of the eye, which is of moderate size. Lips

well developed. Teeth ecpially small, forming bands of moderate
width, that on the vomer extending backwards about as far as the

maxillary bauds. Tail longer than the bod)-.

East coast of Africa.

d2
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a. Thirteen inches long. Zanzibar. From Lieut. -Col. Playfair's

Collection.

6, c. Adult (31 inches long). Seychelles. Presented by Professor

E. P. Wright.

How uncertain arc the characters considered to be specific in this

genus is evident from an examination of specimens b and c. There

cannot be the least doubt that they belong to the same species
;
yet

in one of the examples (which is somewhat smaller than the other),

the origin of the dorsal is only slightly in advance of the vent, as

is stated to be characteristic of A. vlrescens, and is also the case

in specimen a. But in specimen c (31 inches long) the distance

between the origin of the dorsal and the vent is not less than 2|-

inches ; in fact it agrees so perfectly with AngulUa latirostris that,

if similar examples should be found to be of common occurrence, and
not exceptional only, one could not hesitate to refer virescetis as a

synonym to l4:tti7'ostns.

20. Anguilla sidat.

Anguilla sidat, lileek. Verh. Bat. Gen. xxv. Murcen. p. 17 ; Kaup,
Apod. p. 53 ; Kner, Nuvara, Fische, p. 368.

bleekeri, Kaup, Apod. p. 52, fig. 45.

celebeseusis, Kaup, Apod. p. 42, tig. 31.

Mm-feua sidat, Bleck. All. Ichthjol. Murcen. p. 10, tab. 3. fig. 3.

Scared}' distinct from A. virescens.

The dorsal fin commences above or immediately in front of the

vent. The length of the head is contained twice in the distance of

the gill-opening from the vent. Snout rather short, depressed,

slightly pointed. Angle of the mouth extending to behind the small

eye. Lips thin. Teeth equally smaU, forming broadish flat bands
of nearly equal width. The vomerine baud extends nearly as far

backwards as the maxillary bands. Tail longer than the body.

East-Indian archipelago.

a. One of the typical si^ecimens. From Dr. Bleeker's Collection.

Anguilla malahanca, Kaup, Apod, p. 52, fig. 47, from Malabar,
would appear to be very closely allied to this species ; but the dorsal

fin is said to commence half an inch before the vent in an example

17^ inches long.

21. Anguilla australis.

Anguilla australis, Richards. Trans. Zool. Soc. iii. p. 157 ; and Voy.
Ereh. Sf Ter. Fish. p. 112, pi. 45. figs. 1-5; Jenyns, Vuy. Benyle,

Fishes, p. 142 ; Bleek. Nat. Tydschr. Nedcrl. Ind. xiii. p. 389, and
Atl. Ichth. Murcen. p. 12, tab.' 7. fig. 1.

The dorsal fin commences at a very short distance in advance of

the anal fin. Thegth len of the head is contained twice and a third

or twice and two-thii'ds in the distance of the gill-opening from the

vent. Anglo of the mouth below the posterior part of the eye. Lips
fleshy. Teeth equally small, forming broadish flat bands, the man-
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dibulary and vomerine bands being broader than the maxillary band.

The vomerine band does not extend so far backwards as the maxil-

lary band *. Tail rather longer than the body.

New Zealand, Auckland Islands, Tasmania ; Timor.

a. One of the typical examples. Tasmania. Tresented by Sir J.

llichardson.

h. One of the typical examples. Auckland Islands. Presented by

Sir J. liichardson.

c, d, e. Adult, New Zealand.

/. Adnlt. Australia (?). Presented by the late Earl of Derby.

(J.
Adult. Stuffed, South Australia,

22. Anguilla amblodon.

Gibith. in Fish. Zanz. p. 125.

Origin of the dorsal fin opposite to the ventf. The length of the

head is two-fifths of the distance of the gill-opening from the vent.

The cleft of the mouth extends behind the small eye. Lips mo-
derately developed. Teeth equally small, forming exceedingly broad

flat bands. Tail longer than the body.

Seychelle Islands.

a. Type of the species, 43 inches long : stuffed. Prom Col. Playfair's

Collection.

23. Angtiilla dussumierii.

Kaup, Apod. p. 51, fig. 43.

The commencement of the dorsal fin is behind the vent. Eye in

advance of the angle of the mouth. Snout rather short and blunt.

Vomerine teeth extending a little further backwards than the maxU-
lary. Total length 20-88 inches ; tail 8-67 inches, to the pectoral

2-76 inches, to the dorsal 9-06 inches. {Kaup.)

Mahe.

5. CONGER +.

Conger, sp., Cuv. Regiie An.
Conger, Kaup, Apod. p. 111.

Scaleless. Cleft of the mouth wide, extending at least to below
the middle of the eye. Maxillary and mandibulary teeth arranged

* This is a constant character in this Bpecics.

t The statement in the original descrijjtion with regard to the position of the
origin of the dorsal fin is erroneous ; the example is not 2 feet, but 43 inches
long.

X 1. Conger orbignyanus, Valcnc, in D'Orh. Voy. Am. MMd. Poiss. pi. 12.

fig. 1 ; Kaup, Apod. p. 115.-—This is probably identical with one of

the species described. D'Orbigny represents the origin of the dorsal

at a short distance behind the extremity of the pectoral fin, whilst this

distance is increased to the entire length of the latter fin in Dr. Kaup's
description.

2. Congrus fasciatus, Richards. Ichth. Chin. p. 312.—China.—Known from
a drawing only.

3. Conger rubcscens, Eamani, Nov. Comm. Ac. Sc. Inst Bvnon. 1840, p. 81,

tab. 12. fig. 2.—Mediterranean.
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in scries, ono of which contains teeth of equal size, and so closely set

as to form a cuttinj^-odgo. No canine teeth. Vomerine band of teeth

short. Pectoral and vertical fins well developed, the dorsal com-
mencing behind the root of the pectoral. Gill-opening large, ap-

proximate to the abdomen. The posterior nostril opposite to the

nppor or middle part of the orbit, the anterior in a tube. Eyes well

developed.

Seas of the temperate and tropical regions.

The skeleton of Conger is distinguished from that of Angullla by the

greater development of the transverse processes of the vertebra;,

especially of the caudal. The caudal vertebra) of AnyuiUa have no
transverse processes.

1. Conger marginatus.

? Murrena tota cinerea, Forsk. p. 22. no. 9.

? Conger ciuereus, Riq^p. Atl. Fisch. p. 115, pi. 29. fig. 1.

Conger marginatus, Valenc. in Voy. Bon. Puiss. p. 201, pi. 9. fig. 1.

altipinnis, Kaup, in Wieg^ni. Arch. xxii. p. 72; ox Apod. p. 114;
Giinth. in Fish. Zcinz. p. 125.

noordziclci, Bleek. Act. Soc. Sc. Ind. Neerl. ii. Amhoyna, viii.

p. 86 ; or Atl. Ichth. 31nr. p. 26, pi. 23. fig. 2.

The dorsal fin begins conspicuously in advance of the extremity
of the pectoral. Posterior nostrU slightly below the level of the

antero-posterior angle of the orbit. Upper jaw scarcely longer than
the lower. The vomerine teeth reach backwards to or somewhat
beyond the tip of the tongue. Greyish or blackish, vertical fins

with a black edge
;
pectoral fin frequently with a black spot.

Vert. 51/94.

Indian Ocean and archipelago.

a-b. Adult : stuffed. Zanzibar. From lieut.-Col. Playfair's Col-

lection.

c,d-e,f-g. Adult, half-grown, and young. Zanzibar.

h. Half-grown. East-Indian archipelago. From Dr. Bleeker's Col-

lection.—One of the typical specimens of C. noordzicJii.

i. Adult : skeleton. Zanzibar. Presented by Liout.-Col. Playfair.

2. Conger vulgaris.

The Conger.

Kdyypor, Aristot. i. c. 5 ; ii. c. 13, 15, 17; iii. c. 10; \i. c. 17; viii.

c. 12, 1.3, 15 ; ix. c. 2.

Congre, Bellon. De Aqiiat. p. 162 ; Rondel, i. p. 308.
Broncho, Saloian. p. 06.

Conger, Will. Hist. Pise. p. Ill, tab. G. 6 ; Penn. Brit. Zool. iii. p. 130,
or ed. 1812, iii. p. 196 ; Yarrell, Proc. Zool. Soc. 1831, p. 158 ; Cotich,

Fish. Brit. Id. IV. p. 340, pi. 238.

Murrena, sp., Artedi, Gen. p. 24. no. 2 ; Synon. p. 40. no. 2.

Mur.-Bna conger, L. Syst. Nat. i. p. 426 ; Bl. v. p. 37, taf. 155 ; Bl.
Schn. p. 487; Lacep. ii. p. 208; Dojiov. Brit. Fish. v. pi. 119;
Bisfio, Ichth. Nice, p. 92 ; Nilss. Skand. Faun. iv. p. 680 ; Gronov.
Syst. ed. Gray, p. 19 ; Pall. Zoayr. Iioss.'As,s. iii. p. 72.

Murajna myrus, Brihm. Pite. Mass. p. 12.
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Anguilla conj^er, Mitch. Lit. Sf Phil. Trans. N. York, i.j). 3G0 ; Shaw,
Zoul. iv. 1. p. 20, pi. 1 ; Turt. Brit. Faun. p. 87; Fie7n. Brit. A?i.

p. 200 ; Jeni/ns, Man. p. 478 ; Kriiijcr, Damn. Fink. iii. p. 003.
Coujjer vulgaris, Ciiv. lii-gne An. ; Yarr. Brit. Fish. 2iid edit. ii.

p. 402 ; 3rd edit. i. p. 68 ; Parncll, Werner. Mem. vii. p. 388

;

Schleg. Faun. Japun. Poiss. p. 259 ; Bleek. Verh. Bat. Gen. xxv.
Japan, p. 53 ; or Atl. Ichth. Miir. p. 2G, pi. 5. fig-. 2.

uiger, Rim), Ichth. Nice, p. 93 ; Eur. Merid. iii. p. 201 ; Kaup,
Ajmd p. 113.

verus, Pisso, Fur. 3Ic'ricl. iii. p. 201.
Congi-iis vulgaris, Richards. Voi/. Frch. i^- Terr. Fish. p. 107 (the en-

tire desciiptiou bodily copied by Kaup, Apod. p. 111).
leueoph;V!us, Richards. I. c. p. 108.

Cougar commuuis, Costa, Faun. Nap. Pesc.

occidentalis, Dckay, New York Faim. Fish. p. 314, pi. 53. fig.

172 (bad).

? Conger verreaiLxi, Kaitp, Ajwd. p. 115.

Osteology : Owen, Catal. Osteol. 6'er. Cull. Surg. i. p. 15.

Om Leptoceplialus morrisii, see pp. 137, 139.

The dorsal fiu begins opposite, or nearly opposite, to the extre-

mity of the pectoral. Posterior nostril on a level with the antero-

superior angle of the orbit. Jaws nearly even in front. The
vomerine teeth reach backwards nearly to the tip of the tongue.

Body and pectoral fin immaculate.

Coasts of Europe, Mediterranean, St. Helena, South America, East-
Indian archipelago, Japan, Tasmania.

Var, a. Body ashy grey or blackish ; vertical fins with a

black margin.

a. Six and a half feet long : stuffed. Old Collection.

b. Adult : skin. Scotland. From Dr. ParneU's Collection.

c. Half-grown : skin. Holland. From Gronow's Collection.

d. e. Several specimens, adult, half-grown, and young. Guernsey.
Presented by Dr. A. Giinther.

/. Young. Cannes. Presented by Dr. Th. Giinther.

(/. Half-grown. Lisbon. Presented by the Rev. K. T. Lowe.
h. Young. Algiers. Presented by Licut.-Col. Playfair.

i. Very young. South Europe. Presented by E. B. Webb, Esq.
k. Half-grown. South America. From the Haslar Collection.

1. Adult. East-Indian archipelago. From Dr. Bleoker's Collection.

m. Half-grown. Type of Comjrus hucojJiaiics.

n, o-p, q-r. Adidt, half-grown, and young.
s-u. Skxdls.

V. Adult: skeleton. London market.—Yert. 5G/93.

Var. ft. Entirely uniform black.

w. Adidt. St. Helena. Presented by J. C. Melliss, Esq.

X. Five feet long. Tasmania. Purchased of Hr. Schwarzschild.

y. Adult : skeleton. Tasmania. Purchased of Hr. Sclnvarzschild.

Vert. 55/97.

Conger esculentus, Poey, Mem. Cub. ii. p. 'M6 ; and llepert. Fis.-
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nat. de Cuba, ii.
i).

246, is most probably identical with this species ;

but it is stated that the angle of the mouth extends nearly to the

posterior margin of the orbit, whilst in the common Conger it scarcely

reaches beyond the middle of the eye.

3. Conger multidens.

? Ano'uilla oceanica, MitchiU, Jaurn. Ac. Nat. Sc. Fhilnd. i. p. 407.

Conger multidens, Casteln. Anitn. Amer. Slid, Poiss. p. 84, pi. 44.

fig. 1 ; Kaitp, Apod. p. 114.

'i Conger brasilionsis, Kavp, Apud. p. 115.

The dorsal fin begins the length of the pectoral behind the ex-

tremity of that fin. Uniform brown, vertical fins with a black edge,

llio Janeiro. ? Coast of New York.

4. Conger macrops.

Eye very large, equal in length to the snout, and two-elevenths

of the length of the head. Lij)s very broad. The posterior nostril

is small, before the middle of the eye ; the anterior is a small tube.

Upper jaw longer than the lower ; the cleft of the mouth extends

to below the middle of the eye. The patch of intennaxillaiy teeth

nearly square ; vomerine teeth in a short band tapering behind. The
outer series of teeth of the maxillary and mandible is composed of

forty-two small, slightly truncated teeth. The length of the head

is contained once and two-thirds in that of the trunk ; tail longer

than the body. Tlie dorsal fin commences above the middle of the

pectorals. Coloration uniform. Vertical fins with a broad black

margin, which, again, is edged with white ; anteriorly the dorsal fin

is black for two -thirds of its depth.

Bahama Islands ; Madeira.

a. Fourteen inches long. From the Haslar Collection.

An example from Madeira, 19 inches long, is in the Liverpool

Museum.
Echehis caudoUmbatus, Poey, Report. Fis.-nat. Cuba, ii. p. 240

(with an outline figure of the head), does not appear to belong to

Echelus or to the group Mipinn, the posterior nostril being described

and figured as a very small aperture situated in front of the eye,

approximate to the lip. Also the lips are double. The fish would

appear to belong to this group, and to be allied to C macrops.

6. CONGROMUKiENA*.
Congermur;ena, Kaup, Apod. p. 10b.

Gnalhopliis, Kaup, Aale Ilamh. Mus. p. 7.

Opliisoma, (Swainson) Bleak. All. Ichth. Mur. p. 27.

Scaleless. Bones of the front part of the head with large muci-

ferous cavities. Cleft of the mouth narrow, not extending back-

wards beyond the middle of the eye. All the teeth small, fine,

* 1. Anguilla iiiyriasler, Brccvuort, U. S. Kxpcd. Japan, Fish. p. 2b2, pi. 11.

fig. 2.—Japan.—Known from a very bad drawing only.
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forming bands ; those of the jaws not forming a cutting edge.

Vomerine band narrow, long. Pectoral and ^-ertical fins well deve-

loped, the dorsal beginning nearly above the gill-opening. The
posterior nostril opposite to the middle of the eye, the anterior with
a very short tube. Eyes large.

Tropical and subtropical seas.

1. CongromuTsena balearica.

Mursena balearica, De la Roche, A)in. Mus. xiii. 1809, p. 327, fig. 8.

cassini, Hissu, Ichth. Nice, p. 1)1 ; Eur. 3Icrid. iii. p. 20.3.

Conger opistoplitliahnus, Ranzani, Nov. Conwi. Ac. Sc. Inst. Bunoti.

iv. 1840, p. 78, tab. 12. fig. 1.

auratus, Costa, Faun. Nap. Pesc. tav. 29.

? Conger balearicus, Costa, Faun, Nap. Pesc. tav. 84.

Conger microstomas, Castel. An. Am6r. Sud, Poiss, p. 83, pi. 43. fig. 4.

CongeiTuursena balearica, Kaup, Apod. p. 110.

Conger impressus, Poep, Mem. Cub. ii. p. 318.

Ophisoma impressus, Poey, Rtpert. Fis.-nat. Cuba, ii. p. 248.

Lips thm ; the cleft of the mouth extends to below the front

margin of the eye. Tail rather longer than body. Dorsal fin be-

ginning above or immediately behind the giU-opening. "\''ertical

fins with a narrow black margin.

Mediterranean ; Atlantic coasts of Tropical America.

a-h. Adult. Malta. From the Haslar Collection.

c. Adult. From the Collection of the Zoological Society.

d. Adult. Algiers. Presented by Lieut.-Col. Playfair.

Our specimens show some variations which occur also in other

Eels, but which may be mentioned here as they assist in deciding the

value of characters on which species have been founded. The height

of the body is one twenty-seventh of the total length in examples

which are either males or individuals not sexually developed ; in

another, which is a female, the height of the body is only one-

thirteenth of the total. The appearance of rather large depressions

on the lateral line is caused by a peculiar state of preservation of

the examples. The depressions are very well marked on one side

of a specimen, whilst on the other the lateral line is marked by
small pores only, the cavities underneath being filled with some
fluid, so that no depressions are visible externally. Thus, whilst I

do not hesitate to refer Poey's C impressus to this species, I regard

it as possible that his Cotu/er analis (Mem, Cub. ii. p. 318, or

Ophisoma analis, Rcpert. Cub. ii. p. 248) is also identical with it.

However, ho describes the cleft of the mouth as extending beyond
the middle of the eye, and the lateral teeth as short and strong, so

that, without further evidence, I am not yet justified in identif)*ing

it with C. impre.'isus.

2. ? Congromuraeua punctus.

Conger punctus, Jtui/ns, Zoul. Beagle, Fish. p. 143.

The whole body, but not the head, thickly studded aU over with
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small pores, much crowded, and appeariug like pinholes. Snout

short and rounded ; upper jaw scarcely longer than the lower.

Gape scarcelj" reaching beyond a vertical from the anterior part of

the eye. Dorsal fin commencing above the pectorals. Tail much
longer than body. Sides very regularly banded with fourteen or

fifteen transverse reddish-brown fascite, extending on to the dorsal

fin. (Jeni/ns.)

Eeagle Channel (Tierra del Fuego).

Three and a quarter inches long,

3. Congromurasna anago.

Conger anago, Schleg. Faun. Japan. Poiss. p. 259, pi. 113. fig. 1 (2) ;

Bleek. Vcrh. Bat. Gen. xxv. Nalez. Japan, p. 52.

anagoides, Bleek. I. c. Mm: p. 76, or Nat. Tyds. Ned. Ind. vi.

p. 112.

Opbisoma anagoides, Bleek. Atl. Ichth. Mur. p. 27 ; Knei-, Novara,
Fisch. p. 375.

Congromurrena anagoides, Bleek, I. c. pi. 5. fig. 8.

Lips moderately developed ; the cleft of the mouth extends nearly

to below the middle of the eye. Tail but little longer than the

body. Dorsal fin beginning above or immediately behind the gill-

openiug. Vertical fins with a blackish margin.

Japan ; East-Indian archipelago.

a, h-c. Adult (22| inches long) and half-grown. Japan.

d. Young. Amboyna. Purchased of Hr. Frank.

e. Half-grown. East-Indian archipelago. From Dr. Bleeker's Col-

lection.—Type of C. anagoides.

4. Congromuraena mellissii.

Lips thin. Snout short, equal in length to the eye, which is

one-fifth of the length of the head ; vpperjaiu but slightly projecting

beyond the lower. Anterior nostril in a very short tube ;
posterior

nostril pore-like, opposite to the middle of the eye. Cleft of the

mouth exteruling nearly to below the middle of the eye. Teeth in

rather narrow bands, finely viUiform ; the vomerine band reaching

to the vertical from the fi'ont margin of the eye. The length of the

head is contained once and two- thirds in that of the trunk ; tail

rather longer than the body. Dorsal Jin beginning immediately in

front of the gill-opening. Greyish; vertical fins with a narrow
black edge.

St. Helena.

a. Fine specimen, 17 inches long. Presented by J. C. MeUiss, Esq.

5. CoEgromuraena habenata.

Congrus babenatus, Richards. Ichtli. Fnh. 6,- Terr. p. 109, pi. 60.

figs. 1-5.

Congermurasna kabenata, Kaup, Apod. p. 108, fig. 72 (copied from
Bichardson).

? Opbisoma babenatus, Kiur, Novara, Fisch. p. 374, taf. 13. fig. 2.
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Upper jaw much projecting beyond the lower. Lips moderately
developed ; tlic cleft of the month extends nearly to below the
middle of the eye. Tail rather longer than the body. Dorsal fin

beginning immediately behind the base of the pectoral. Vertical

fins with a narrow black margin.

New Zealand ; ? St. Paul.

a. Typo of the species. Cook's Straits, Presented by the R. Col-

lege of Surgeons.

6. Adult, New Zealand. Presented by Capt. Drury.

Conger neoguinaicus, Bleekcr (Act. Soc. Sc. Indo-Neerl. vi.

Nieuw Guinea, p. 22), or Ophisoma neoguinaicum, Bleek. (Atl. Ichth.

Mur. p. 28), is founded on an example so badly preserved that no
really distinctive characters can be pointed out. It is possible that

it is identical with C. habenata.

a. Type of Conger neogidnaiciis, in very bad state. New Guinea.

From Dr. Bleeker's Collection.

Myroplds heierognatJms, Bleeker, Act. Soc. Sc. Indo-Neerl. v.

Japan, v. p. 9, pi. 3. fig. 1, is another name given by Dr. Bleeker

to a young congroid fish, in bad condition, from Nagasaki. The
character by which, perhaps, it may be recognized is the great

length of the tail (body=2 inches, tail=3| inches). On the other

characters assigned to this fish by its original describer, Dr. Kauji

has founded a new genus, GnatliopMs (Aale Hamburg. Mus. p. 7)

;

but Dr. Blocker states (Atl. Ichth. Mur. p. 29) that his original de-

scription is not what it ought to have been, and that the fish is a

second species of Uroconger. I cannot agree with him in this last

conclusion, the fish having quite a diff"ercnt dentition ; it is, in fact,

a CongromurcEna, and very closely allied to C. liahenata.

a. Type of MyropMs Jieterognathus. Nagasaki. From Dr. Bleeker's

Collection.

6. Congromursena mystax.

Mur?eua mystax, Dc la Roche, Atiti. Mus. xiii. 1809, p. 328, fig. 10

;

liinso, Eur. Merid. iii. p. 203.

CongermursGna mystax, Kaup, Apod. p. 110.

Upper lip much swollen and thickened ; upper jaw pointed, much
projecting beyond the lower. Tail considerably longer than the

body. Dorsal fin beginning immediately behind the gill-opcuing.

Coloration uniform.

Mechterrancan.

7. UROCONGER.
Urocougor, Kaup, Apod. p. 110.

Scalelcss. Jaws with the muciferous cavities moderately deve-

loped. Cleft of the mouth of moderate width, extending somewhat
beyond the middle of the eye. Teeth acicular, subequal in size

;

maxillary and lateral mandibulary teeth biserial, not closely set.

Vomoriiio tet'tli small, in a single series. Pectoral and vertical fins

well developed, the dorsal beginning above the root of the pectoral.
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Posterior nostril a slit, situated below the level of the upper margin

of the orbit ; anterior nostril not tubular. Eye rather large.

East-Indian archipelago. Chinese Sea.

1. Uroconger lepturus.

Congrus lepturus, Richards. Voy. Sulph. Fish. p. 106, pi. 56. figs. 1-6,

and Vol/. Ereh. fy Terr. Fish. p. 109 ; Bleek. Act. Soc. Sc. Indo-

Ncerl. iii. Sumatra, vi. p. 45.

Uroconger lepturus, Kaiqj, Apod. p. 110; Bleek. Atl. Ichth. Mur.

p. 29, pi. 5. fig. 1 ; Kner, Novara, Fisch. p. 373.

Upper lip with large mucous openings like slits. Snout produced,

depressed. Some of the intermaxillary teeth somewhat enlarged.

Dorsal fin beginning above the base of the pectoral. Tail much

longer than the body, tapering. Vertical fins with a black edge.

China ; East-Indian archipelago.

a. Type of the species, 10| inches long. China. Presented by J.

R. lleeves, Esq.

h. Twelve inches long. China.

c. Twelve inches long. East-Indian archipelago. From Dr.

Bleeker's Collection.

Fifth Group. HETEROCONGRINA.

8. HETEROCONGEE.

Ileteroconger, Bleek. Versl. l^- 3Ie(ted. Ak. Wet. Amstcrd. 1868, ii.

p. 331,

Body, and especially tail, exceedingly elongate, subcylindrical,

scalcless ; tail compressed. Snout obtuse, very short, with the cleft

of the mouth obliquely ascending upwards, the lower jaw projecting

beyond the upper. Mouth small, extending to below the front

margin of the eye. Teeth small, acicular, in narrow bauds in the

jaws and on the vomer. Nostrils very small, in front of the eye.

Gill-openings lateral, narrow slits. Pectoral none. Vertical fins

rather low, dorsal commencing at a short distance behind the gill-

opening.

Amboyna ; Canary Islands.

1, Heteroconger polyzona.

Bleek. I. c. p. 332, c. tab.

The length of the head is two-ninths of the distance between the

gill-opening and the vent. Tail tvricc as long as the body. Eye of

moderate size. Vertical fins well developed, about half as high as

the body. Body light coloui'ed, with numerous brown cross bands
half as wide as the interspaces between. Some on the trunk extend

across the abdomen, those on the tail only to the lateral line ; they

are very narrow on the head and fore part of the trunk.
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Total length 10^ inchos.

Body 3^ „
Head ^ inch.

Greatest depth i „
Amboyna.

a. One of the typical specimens. From Dr. Bleeker's Collection.

2. Heteroconger longissimus.

The length of the head is one-sixth of the distance between the

gill-opi^ning and vent ; tail more than twice as long as the body.

Eye small. Vertical fins rather indistinct and low. Coloration nni-

form blackish.

Total length 19 inches.

Body 6 „
Head 1 inch.

Greatest depth ^ „

a. Lanzaroto. Presented by the Rev. 11. T. Lowe.

Sixth Group. MUR^NESOCINA.
9. MURiENESOX.

Murrcnesox, M'Clell. Calc. Journ. Nut. Hist. iv. p. 408.
Cynoponticus, Costa, Faun. Nap. Peso.

Mm-a3nesox ct Erachyconger, Blcek. Atl. Ichth. Miir. p. 19.

Scaleless. Snout produced. Jaws with several series of small,

closely set teeth ; anteriorly with canines ; vomer with several long

series of teeth, the middle of which is formed by large, conical or

compressed teeth. GiU-openings wide, approximate to the abdomen.
Pectoral and vertical fins well developed, the dorsal beginning above
the gUl-opcning. Two pairs of nostrils, the posterior opposite to

the upper part or middle of the eye.

Seas of the Tropics.

1. Muraenesox talabon.

Tala Bon, Eussell, i. p. 27, pi. 38.

Conger (Mura;na) talabon, Cav. Rhpie An. ; Cant. Mai. Fish. p. 312

;

Bleek. Nat. Tyds. Ned. Lid. iii. p. 78 (part.), and v. p. 4oG; and
Verh. Bat. Gen. xxv. Miir. p. 18.

Murffiuesox lanceolata, M'Clell. Calc. Journ. Nat. Hist. iv. p. 409.

exodon, SDClell. I. c.

serradt'utata, 3PCkll. I. c, and v. p. 210.

exodentata, M'Clell. v. p. 180, pl.8. fig. 4, and p. 210.

pristis, Kaup, Apod. p. 110.

talabon, Bleek. Atl. Ichth. Mur. p. 22, pi. 8. fig. 2 ; Kner, Novara,
Fisch. p. 372.

Vomerine teeth slender, conical, straight, widely set, none with

lobes. Snout very long and narrow.
East Indies.
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a. Adult. East-Indian archipelago. From Dr. Bleeker's Collection.

b. Adult : not in good state. Malayan peninsula. From Dr. Can-

tor's Collection.

c. Adult : skin. Malayan peninsula. From Dr. Cantor's Collection.

2. Mursenesox talabouoides.

MiirjBna myrus, Gronov. Syst. ed. Gray, p. 20.

Conger talabonoides, Bleek. Verh. Bat. Gen. xxv. Mur. p. 20.

Mui-a3nesox talabouoides, Bleek, Atl. Ichth. Mur. p. 23, pi. 10. fig. 2.

Anterior vomerine teeth slender, straight, the posterior com-
pressed, with basal lobes, the teeth of the outer mandibulary series

pointing outwards. Snout very long and narrow.

Java.

a. Type of the species. Java. From Dr. Bleeker's Collection.

6. Adult : skin. From Gronow's Collection.

3. Mursenesox cinereus.

Murrona cinerea, Forsk. Descr. An. pp. x and 22.

arabica, Bl. Schn. p. 488.

bagio, JZam. Buck. pp. 24, 364.

Ophisurus rostratus, Quoy Sr Gaim. Voy. Uran. Zool. p. 242, pi. 61.

Conger longirostris, Benn. in Life of Raffles, p. 692.

oxyiiiyuchus, Eydoux ^ Soul. Voy. Bon. i. p. 203, pi. 9. fig. 2.

Murtenesox tricuspidata, 3I'Clell. Calc. Journ. Nat. Hist. iv. p. 409,

pi. 24. fig. 1.

hamiltonii, M'aell. I. c. v. pp. 182, 210, pi. 8. fig. 3.

bengalensis, M'Clell. I. c.

Cougrus tricuspidatus, Richards. Voy. Sulph. Fish. p. 105, pi. 51.

fig. 2 (lialf-growu) ; Ichth. Chin. p. 312 ; or Voy. Ereb. cV Terr.

Fish. p. 110.

Conger hamo, Schley. Faun. Japon. Poiss. p. 202, pi. 114. fig. 2;
Richards. Voy. Ereh. ^ Terr. Fish. p. 111.

bagio. Cant. Mai. Fish. p. 316 ; Bleek. Nat. Tyds. Ned. Ind. iii.

p. 777 ; or Verh. Bat. Gen. xxv. Mur. p. 22.

Congrus protervus, Richards. Voy. Ereh. 8f Terr. Fish. p. 110.

angustidens, Richards. I. c.

brevicuspis, Richards. I. c. p. 111.

Conger singapurensis, Bleek. Verh. Bat. Gen. Mur. xxv. p. 21.

Murtenesox bagio, Peteis, Wiegm. Arch. 1855, p. 270 ; Kaup, Apod.

p. 116, pi. 14. fig. 73 ; Bleek. Atl. Ichth. Mur. p. 24, pi. 26. fig. 2

;

K7>er, Novara, Fisch. p. 373.

singapurensis, Bleek. I. c. p. 25, pi. 7. fig. 2 ; Kner, I. c. p. 373.

Vomerine teeth compressed, with a basal lobe in front and be-

hind ; the teeth of the inner series of the mandible similar in form

to, and much smaller than, those of the vomer, and but rarely with

basal lobes ; those of the outer series rudimentary, not bent out-

wards.

The length of the snout and the number and form of the teeth

arc subject to slight individual variations ; but by the characters

given the species will be readily recognized.

Indian Ocean and archipelago to Japan and Australia.
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a. Half-grown. India. Purchased.
h-d. Young. Vizagapatam. Presented by Capt Mitchell.

e. Half-grown. Ctdcutta. From the Collection of Messrs. von
Hchlagintweit.

/. Half-grown. Malayan peninsula. From Dr. Cantor's Collection.

(/. Adult : skin. Malayan peninsula. From Dr. Cantoi-'s Collection.

h, i. Adult. East-Indian archipelago.

h. Adult. East-Indian archipelago. From Dr. Bleeker's Collection

as M. singapurensis.

I. Half-grown. Philippine Islands. Purchased of Mr. Cuming.
m. Young. Formosa. From Mr. Swinhoe's Collection.

n. Half-grown. Amoy. From Mr. Swinhoe's Collection.

0. Half-grown. China. Presented by J. R. Eeoves," Esq.—Type
of C. brevicusjiis, Rich.

p. Half-grown. China.—Typo of C. trieiispidatus, Rich.

q. Adult : stuifed. China. Presented by J. R. Reeves, Esq.—Type
of C. angustidens, Rich.

r-t. Adult and half-grown. Japan. Purchased.

u. Skin, 57 inches long. Australia. Purchased.

V. Adult : head. Type of C. protervus, Rich.

lu. Adult : skeleton. Japan. Purchased.

The skeleton shows several peculiarities. The structure of the

skull is very solid ; the frontal bones are swollen, forming a thick

porous mass on each side of the skull ; a very distinct crest along

the median line of the skull ; the prefrontals, ethmoid, and intcr-

maxillaries are coalesced into a long narrow bone without any
sutures. The transverse processes of the abdominal vertebrtc are

split into two to the base, a long slender rib being attached to the

anterior part of each process. A second series of long accessory

ribs along each side of the vertebral column ; each of these ribs arises

with two branches, one from the centre, and the other from the

transverse process of the vertebra. Vert. 67/87.

4. Bluraenesox savanna.

Murrena savanna, Ciiv. IU())ie An. (name onlj').

Conger savanna, Benn. Proc. Comm. Zool. Soc. 1831, p. 135.

l)rasiliensis, Rnnzani, Nov. Comm. Ac. Sc. Instit. Bonon. iv.

1840, p. 79, tab. 13. fig. 1.

CjTioponticus ferox, Costa, I. c. t.av. 28.

Congrus curvideua, Rirhards. Voy. Ereb. 8f Terr. Fish. p. Ill, cop.
by Kaup, Apod. p. 117.

Conger limbatus, Casteln. An. Atnir. Sit^, p. 83, pi. 43. fig. 3.

Murajnesox savanna, Katip, Apod. p. 117, ng. 74.

Rrachyconger savanna, Bleck. Ned. Tyds. liierk. ii. p. 233.

Vomerine teeth compressed, with basal lobes ; maxillary and
niandibulary teeth obtuse, more or less molar-like. Snout not much
elongate.

Atlantic coasts of Tropical America ; found once in the Medi-
terranean.
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a. Large specimen. Jamaica. From Dr. Bancroft's Collection.

Tj-pe of the species.

b. Adult : stuffed. West Indies. Type of Conr/riis curvidens.

10. NETTASTOMA.
Nettastoma, Rqfinesque.

Scaleless. Snout much produced, depressed. Jaws and vomer

with bands of cardiform teeth, those along the median line of the

vomer being somewhat the larger. Vertical fins well developed,

pectorals none. Gill-openings of moderate width, open. Nostrils

on the upper surface of the head, valvular ; the anterior near to the

end of the snout, the posterior above the anterior angle of the eye.

Air-bladder present; pyloric appendages none.

Mediterranean.

1. Nettastoma melanurum.

Nettastoma melanura, Rafineitque ; Kauj), Apod, p. 119, fig. 75.

Miu-penopliis saga, liisso, Ichth. Nice, p. 370, pi. 10. fig. 39, or Eter.

Merid. iii. p. 193._

On Hyoprorus messinensis, see p. 144.

The upper jaw is the longer. Cleft of the mouth extending to

below the hind margin of the eye. Dorsal fin commencing imme-
diately behind the gill-opening ; tail long, tapering into a point,

nearly twice as long as the body. Fins with a black margin pos-

teriorly. Peritoneum black.

Mediterranean.

a, h. Adult, Nice.

11. SAURENCHELYS.
Saurenchelys, Peters, Monatsher. Ak. Hiss. Berl, 1804, p. 397.

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. Nostrils lateral ; the anterior near

to the end of the snout, the posterior in front of the eye.

Air-bladder and pyloric appendages absent.

Mediterranean ?

1. Saurenchelys cancrivora.

Peters, I. c.

Very similar to Nettastoma ; tail tapering into a point. Gill-

opening one-fifth more distant from vent than from the end of the

snout. Eye one-third of the length of the snout. Dorsal fin com-
mencing immediately behind the gill-opening. Upper jaw the

longer. Vertical fins with a black margin posteriorly. Peritoneum

silveiy. (Ptrs.)

12. OXYCONGER.
Oxyconger, Bkek. At/. Ichth. 3htr. p. 19.

Scaleless. Snout much produced ; maxillary and mandibulary

teeth triscrial, the middle series containing long canine teeth placed
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at some distance from one another ; vomer with a series of very

small teeth. Pectoral and vertical fins well developed, the dorsal

beginning above the gill-opening. Postei'ior nostrils in front of the

eye, anterior tnbular.

Japan

.

1. Oxyconger leptognathus.

Conger leptognathus, Bhek. Act. Sac. Sc. Indo-Nvilerl. iii. Japan, iv.

p. 27.

Cleft of the moutli three-fifths of the length of the head ; tail

shorter than liodj'.

Nagasaki.

a. Type of the species : in bad state. From Dr. Bleeker's Collection.

13. HOPLUNNIS.
Hoplunnis, Kaiip, Aale Hanihuri/. Mas. p. 10.

Scaleless. Snout much produced : maxillary and mandibulary

teeth biserial ; vomerine teeth long, pointed, in a single series.

I'ectoral and vertical fins, the dorsal commencing above the gill-

opening. Gill-opening small. Posterior nostril in front of the eye.

Tail several times longer than body.

Central America.

1. Hoplunnis schmidtii.

Kaup, I. c. p. 20, taf. 2. fig. 4.

Tail about four times as long as the body ; snout thi'ice as long

as the eye. The posterior portion of the vertical fin black. (Kanj}.)

Puerto Cabello.

14. NEOCONGER.
Neoconger, Girard, U. S. ^- Mtx. Bound. IcJdh. p. 77.

Body naked. Pectorals present. Dorsal and anal fins rudimen-
tary, more developed towards the end of the tail. Maxillary teeth

in several series, vomerine teeth uuiserial. Cleft of the mouth ex-

tending behind the small eye. Posterior nostril near the anterior

rim of the orbit.

Coast of Texas.

1. Neoconger mucronatus.

Girard, I. c.

Head small, narrow, pointed, the upper jaw projecting bcj-oiid

the lower. Tail not much longer than body. Dorsal fin beginning

somewhat in advance of the vent. Coloration uniform. (Girard.)

at. Joseph Island.

Seventh Group. MYRINA.
1-3. MYRUS.

Myrus, Kaup, Apod. p. '.M.

Nostrils on. or very close to. the margin of the upper lip : the an-
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terior tubular, the posterior lobod. Vertical and pectoral fins well

developed ; the dorsal commencing behind the gill-opening ; caudal

rajs very short. Teeth cardiform, subequal in size, forming bands,

Mediterranean.

1. Myrus vulgaris.

P Mvpos, Arisfot. V. 0. 10.

INIynis, Rondel, p. 407.

Serpens marinus alter, Willuc/hhy, p. 108.

]\Iura3na, sp., Artedi, S>/nn?i. p. 40. no. 3, and Ge)icra, p. 24. no. 3.

Murteua niyrus, L. Si/st. Ktit. i. p. 426 ; Lacep. ii. p. 265 ; Bl. Schn.

p. 488 ; Hisso, Ichth. Nice, p. 90.

Conger myrus, Cui\ Rhgne An. ; JRisso, Eu7\ Merid. iii. p. 202 ; Costa,

Faun. Nap. Pesc.

AnguiUa myrus, Shaw, Zool. iv. 1. p. 24 ; Jenyns, Man. p. 478.

Congrus niyrus, Richaj-ds. Voy. Ereb. S,- Terr. Fish. p. 108.

Myrus vulgaris, Kaup, Ajjod. p. 31, fig. 14 (cop. Richardson).

The cleft of the mouth extends to below the hind margin of the

eye. Dorsal fin commencing above the end of the pectoral. Tail

twice as long as the trunk (without head). A white line across the

occiput, joining another running over the root of the pectorals.

White pores symmetrically arranged on the snout, nape, and along

the lateral line. Vertical fins with a black edge.

Mediterranean.

a, h, e. Adult. Mediterranean.

d. Half-grown. Algiers. Presented by Licut.-Col. Playfair.

2. Myrus uropterus.

Conger uropterus, Schley. Faun. Japan. Foiss. p. 201.

Opbisurus m-opterus, lileek. Act. Soc. Sc. Indo-Nederl. iii. Japan, iv.

p. 28 ; and v. Japan, v. pi. 1. fig. 1.

The cleft of the mouth extends nearly to below the hind margin

of the eye. Dorsal fin commencing above the end of the pectoral.

Tail twice as long as the trunk (without head). The front margin

of the eye is conspicuously nearer to the end of the maxOlary than

to the extremity of the snout. Coloration uniform.

Japan.

a. Seventeen inches long. From Dr. Bleeker's CoUectiou.

16. MYROPHIS.
Myrophis, Lilthen, Vidensk. Meddel. naturh. Foren. KJobenh. 1851,

no. 1 ; or IViegm. Arch. 1852, p. 270.

Nostrils on the margin of the upper lip, the anterior tubular.

Pectoral fins weU developed ; vertical fins low, surrounding the tail

;

the dorsal commencing far behind the pectoral. Teeth bi- or tri-

serial, uniserial on the hinder part of the vomer.

"West Africa, West Indies, Panama.

1. Myrophis piinctatus.

Muraena myrus, Lace}), ii. pi. 3. fig. 3 (not descr.).
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Miu'tena loiigicolli;?, Cuv. Rbyiie An. (namo only).

Myrophis piinctatus, Liithen, I. c.

longicoUis, Kuup, Apod. p. 30 ; Peters, Moyiatsber. Ak. Wlss.

Bed. 1864, p. 397.

Tail more than twice as loug as the trunk (without head). Eye
small. Gill-opening rather nearer to the end of the snout than to

the origin of the dorsal. Cleft of the mouth extending behind the

eye ; upper jaw the longer. Coloration uniform.

West Africa, West Indies, Panama.

a. Panama. From Capt. Dow's Collection.

Mjirophis microstlr/mius, Poey, Repert. Fis.-nat. ii. p. 250, from
Cuba, would appear to differ from M. punctatus only in the more
backward situation of the origin of the dorsal fin, which is said to

be midway between the giU-opening and the vent, whilst in the

specimens of M. punctatus examined by me the origin of that fin is

distinctly nearer to the gUl-opening than to the vent.

17. PARAMYRUS.
Nostrils on the margin of the upper lip. Vertical and pectoral

fins well developed, the dorsal commencing behind the gill-opening.

Teeth in the jaws biserial.

Brazil, West and East Indies.

1. Paramyrus cylindroideus.

Conger cylindroideus, Banzani, Nov. Comm. Ac. Sc. Inst. Bonon.

1840, p: 80, pi. 13. fig. 2.

(" In utroque latere labii superioris tubi duo breves, sed latius-

culi ; horum anterior acutus appendice filiformi.") Upper jaw
longer than the lower ; cleft of the mouth extending behind the eye,

which is of moderate size. The dorsal fin commences nearly above

the middle of the pectoral. Tail twice as long as the body (with

the head). Vertical fins with a narrow black edge. (Ranz.)

Brazil.

2. Paramyrus microchir.

Echelus microchir, Bleek. Ned. Tijds. Dierlc. ii. p. 40 ; or Atl. Irhth.

Miir. p. 30, pi. 45. fig. 4.

Cleft of the mouth extending to below the hind margin of tlie eye.

Upper jaw projecting beyond the lower. Teeth subcqual in size,

small, uniserial on the vomer and the side of the mandible. Tail

nearly t^vice as long as the body. Dorsal fin commencing above the

extremity of I he pectoral. Uniformly coloured. Hinder part of

the anal fin with black margin.

Celebes.

a. Type of the species. From Dr. Bleeker's Collection.

18. CHILORHINUS.
Chil<irhiini.-i, Liifkeu, T'id. Mcddcl. iititiir/i. Foreii. Kjuhrtih. ISol, no. 1;

or Wieipn. Arch. 185:.', p. '172.

E 2
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Body short, much compressed. Nostrils ou the margin of the

upper lip. Pectorals nearly iuvisible. Vertical fins well developed,

dorsal commencing somewhat behind the gill-opening.

West Indies.

1. Chilorhinus suensonii.

Liltken, I. c.

Snout short, obtuse, depressed ; cleft of the mouth narrow. Tail

somewhat longer than the body. (Ltk.)

St. Croix.

19. MUR^NICHTHYS.
Murfeuichthys, likek. Verh. Bat. Gen. xxv. 1853, Mur. p. 71.

Body long, cylindrical, vermiform. Nostrils on the margin of

the upper lip. Pectoral fins none. Dorsal fin low, or rudimentary,

commencing at a great distance behind the gill-opening. Gill-

opening narrow. Eyes small.

East-Indian archipelago.

1. Mursenichthys macropterus.

Bkek. Act. Soc. Sc. Lulo-NcderL ii. Amhoijna, viii. p. 91 ; or Atl.

Ichth. Mur. p. 31, pi. 7. fig. 3.

Origin of the dorsal fin nearer to the gill-opening than to the

vent. Snout pointed, the greater part of the teeth biserial. The

cleft of the mouth extends somewhat behind the eye.

Amboyna, Solor.

a. Type of the species, nine inches long. Ambojnia. From Dr.

Bleeker's Collection.

h. Fourteen inches long. Presented by the Royal College of

Surgeons.

2. Mursenichthys gymnopterus.

Murfeua frvmnopterus, Bleek. J'er/i. Bat. Gen. xxv. 3Iu): p. 52.

Mura3nichthvs gyumopterus, B/eik. I. c. p. 71 ; or Kat. Tyds. Ned.

Ind. iv. p.'SOrs"; or Atl. Ichth. Mm: p. 32, pi. G. fig. 1.

microstonius, Bleek. Ned. Tyds. Bierk. ii. p. 39 ; or Atl. Ichth.

Mm: p. 32, pi. 6. fig. 2 (mouth too small).

Origin of the dorsal fin far in advan-ce of the vent, and nearer to

it than to the gill-opening. Snout obtuse. Teeth obtuse, forming

bands. The cleft of the mouth extends considerably behind the eye.

Java, Celebes, Batu.

a. Type of M. gi/mnoj^terus. From Dr. Bleeker's Collection.

b. Type of M. microstonms. Makassar. From Dr. Bleeker's Col-

lection.—In this specimen the cleft of the mouth is of the same

width as in the other.

3. Muraenichthys schultzii.

Bleek. Nat. Tyds. Ned. Lid. xiii. p. 3G6; or Atl. Ichth. Mm. p. 33,

pi. 4. fig. 3."

Body short. Origin of the dorsal fin nearly opposite to the vent.
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Snout obtuse ; tlic greater part of the teeth biserial. Cleft of the

mouth extending considerably beyond the eye.

Java.

a. Type of the species, 3| inches long. From Dr. Bleeker's Col-

lection.

4. Muraenichthys gymnotus.

Bleck. Act. Soc. Sc. Indu-Nederl. ii. Amboina, viii. p. 90 ; or Atl. Ichth.

Mur. p. 33, pi. G. iig. 3.

Body rather slender. Dorsal fin rudimentary, its origin being

apparently opposite to the vent. Snout produced, pointed. Vome-
rine teeth uni-, the others pluriserial. Cleft of the mouth extending

somewhat behind the eye.

Amboyna.

a. Type of the species, 6 inches long. From Dr. Bleeker's Col-

lection.

5. Muraenichthys moorii.

Body very slender. The length of the head is two-sevenths of

the distance between the gill-opening and vent. Tail but little

longer than the body. Vertical fins low, the dorsal commencing oppo-

site to the vent. Snout i-ather obtuse, not quite twice as long as the

eye. Vomerine and anterior manchbulary teeth biserial, the re-

mainder imiserial. Cleft of the mouth extending somewhat behind

the eve.

Hah. ?

a. Adult female, with mature ova, 190 millims. long, the depth at

the vent being 5 millims.—Three other examples are in the

Liverpool Museum, the Curator of which, Mr. Thomas Moore,

kindly lent them to me for examination.

6. Muraenichthys vermiformis.

Chiloi'liinus (Murreuichtlivs) vennifurinis, Peters, Momttsbcr. Ak.
Wks. Berl. 18GG, p. 524.'

Origin of the dorsal fin conspicuously behind the vent. Angle of

the mouth a little beliind the eye. Teeth of the jaws and vomer
unisfrial. (Peters.)

Ceylon.

7. Muraenichthys macrostomus.

Bleek. Ked. Ti/cls. JDierk. ii. p. 38 ; or Atl Ichth. Mur. p. 33, pi. 41.

fig. 1.

Dorsal fin rudimentary, traces of its origin being visible near to

the vent. Snout acutely pointed. Cleft of the moutli very wide,

the small eye being above tlie second fifth of its length. Teeth in

the jaws jjointed, recurved, uniscrial.

Amboyna.

Type of the species. From Dr. Blocker's Colleclion.
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Eighth Group. OPHICHTHYINA.
20. LIURANUS.

Ijeiuranus, Blceh. Verh. Bat. Gen. xxv. Murcvn. p. 3G.

Stetliopteru.s, Bleek. I. c.

Eody cylindrical. Teeth pointed, of moderate size ; those of the

intermaxillary in a double series, the others uniserial ; vomerine
teeth absent. Snout pointed, much projecting beyond the mouth,
\vliich is rather narrow, not extending beyond the hind margin of

the orbit. Eye smaU. Dorsal and anal fins low ; the former com-
mencing a short distance behind the gill-opening

; pectoral very
small. Extremity of the tail free.

Indian and Pacific Oceans.

1. Liuranus semicinctus.

Ophisurus semicinctus, Bennett, in Beechei/s Toy. p. 66, tab. 20.

Cphisiirus ? (Sphagebranchus ?) vimineus, Richards. T oy. Sulph.

Fish. p. 107, tab. 52. ligs. 16-20 (young).
Opbisiu-us vimineus, Richards. Fish. Chin. p. 314 ; Voy. Eieh. %

Terr. Fish. p. 106.

Leiuranus lacepedii, Bleek. Verh. Bat. Gen. xxv. Iftirtsn. p. 36.

Stetbopterus vimineus, Bleek. I. c. pp. 24, 36.

Leiuranus cohibrinus, Kaup, Apod. p. 2 (synon. part) ; Bleek. Atl.

Irhfhi/ol. 3Ii/r<z-n. p. 42, pi. 19. fig. 1 (synon. part.) ; Kner, Nuvara,
Fisch. p. 378.

The length of the head (to the giU-opening) is contained six times

and a half in the distance of the gill-opening from the vent. Tail

shorter than or as long as the body. The entire fish with from 25 to

35 broad brown bands, which do not extend across the abdomen.
Indian and Pacific Oceans.

a. Adult. East-Indian archipelago. From Dr. Bleeker's Collection.

h. Half-grown. Feejee Islands. Voyage of the ' Herald.'

c. Young. China. Presented by Sir J. Richardson.—Type of Op7«'-

surus vimineics.

21. OPHICHTHYS.
Ophichtbys, sp., Ahl, Speci7n. Ichthyol. 1789, p. 9.

Ophisurus, Pcecilocephalus el Qpecilia, Lacep.
Ccecula, Vahl, Skrivt. Naturh. Selsk. iii. 1794, p. 149.

Sphagebranchus, Bl. Schn.

Murwnopsis, LesiKur.

Aptericbtbys, Dumeril, Ichth. Anal. p. 205.

Leptorbyncbus, Smith, III. Zool. S. Afr. Pise.

Icbtbyapus, Bris. de Barneville, Rev. Zool. 1847, p. 219.

Centruropliis,Poecilocepbalus, Microdonopbis, Ccecilopbis, Ophisurus,
Hei-petoicbtbys, Bracbysomophis, Elapsopis, Mystriophis, Muraj-
nopi?is, Ecbiopsis, Scytalophis, Leptorhinopbis, I'isoodonophis,

Lanmostoma, Anguisurus, Sphagebranchus, Cirrbinuu-ana, Calle-
chelys, Icbtbyapus, Ophisurapbis, Crotalopsis, Kaup.

Leptognatbus (Sicains.), Acbiropbichtbys, &c., Blceker.

Macrodonophis, Uranicbthys, kc, Poei/, Rcpcrt. Fis.-nat. Cidia, ii.

pp. 251, 256.
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Extremity of the tail free. Teeth on the vomer as well as in the jaws.

We arrange the species of this genus thus :

—

I. Teeth pointed
;
pectoral fin developed in adult examples (see O. cro-

codilitnis)*.

A. Maxillary teeth in a double series.

1. Mandibulary teeth in a double series.

a. Canine teeth very distinct, p. 50.

b. The teeth of each series are equal or subequal in size.

a. Cleft of the mouth wide, more than one-third of the length
of the head, p. 58.

0. Cleft of the mouth of moderate width, less than one-third of
the length of the head, p. 59.

2. Mandibulary teeth uniserial.

a. Lips fringed (Brac/ii/somojjhis), p. 04.

b. Lips not fringed.

a. Snout much produced ; large canine teeth {Leptognatkus), p. 65.

/3. Snout moderately produced ; no large canine teeth (Iferpeto-
ichthys), p. 06.

B. Maxillary teeth uniserial.

L Dorsal fin commencing behind the root of the pectoral, p. 69.

2. Dorsal fin commencing above or nearly above the gill-opening,
p. to,

3. Dorsal fin commencing in advance of the gill-opening, p. 74.

C. Maxillary teeth equally small, forming bands j lips fringed {Cirrhi-
murcena), p. 75.

D. Maxillary teeth tri- or quadriserial ; lips not fringed, p. 76.

II. Teeth gr.anular (Pisudo>itup7ii.i).

A. Pectoral developed ; dorsal commencing behind the base of pec-
toral, p. 77.

B. Pectoral developed; dorsal commencing in advance of the 'rill-

opening, p. 80.

C. Pectoral rudimentary ; dorsal commencing in advance of the o-ill-

opeuing, p. 81.

III. Teeth equally small, conical
;
pectoral absent (rarely rudimentarv)

;

gill-openings close together (Sphu(jebranchm\).

A. The dorsal commences at some distance behind the gill-openino-,

p. 84.

B. The dorsal commences above or nearly above the gill-openin",
p. 80.

* L Ojihichtliys bracliyurus, Poey, liepert. Fis.-naf. Cnha, ii. p. 426.— Cuba.
2. risoodonopbis niagniflca, Abbott, Proc. Ac. Nat. Sc. Philad. 1860, p. 470.'

—Sandwich Islands.

3. Ophiurus ciiliforniensis, Garrett, Proc. Calif. Ac. Nat. Sc. in. p. GO.
Allied to 0. grandimaculatas.

t I. Sphagebranchus rostratus, Bl. ix. p. 88, tab. 4(9. fig. 2 ; Bl. Schn. p. 535,
tab. lo;?. fig. 2 ; Kaup, Ahhandl. nirwiss. Vcnin. Hamburg, iv. 2, 1800,'

p. 15.—Surinam.
2. Splingcbmnclms (?) ccphalopoltis, Bhck. Verh. Holt. Maatsch. Haarlem.

1862, Guintc, p. 128.—Coast of Guinea.
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C. The dorsal commeuces cuiispicuouslv in advance of the gill-opening,

p. 87.

D. Dorsal and anal fins absent, p. 89.

1. Teeth pointed ; pectoral Jin developed in adult examples,

A. Maxillary teeth in a double series.

1. Mandihulanj teeth in a double series.

a. Canine teeth very distinct.

1. Ophichthys rostellatus.

Ophisurus rostellatus, liichards. Iclithijol. Ereh. S,- Terr. p. 105.

porphyrt'us, Schley. Faim. Japan. Poiss. p. 265, pi. 116. fig. 1.

Mystriopliis rostellatus, Kaup, Apod. p. 10.

porphvrus, Kavp, Apod. p. 11.

The length of the head is nearly one-third of the distance between
the gill-opening and vent. Snout produced, somewhat flattened,

contracted behind the extremity, like the snout of a Crocodile. Eye
of moderate size, two-fifths or one-third of the length of the snout,

situated in the anterior fourth of the length of the head. Teeth
pointed, fixed, uiuquaJ in size ; those of the intermaxillary ai'e canine

teeth forming a transverse series ; maxiUary and mandibulary teeth

biscrial, those of the outer series are distant and canine teeth ; vo-

merine teeth canines and uniserial. Gill-openings wide and close

together. Vertical fins moderately developed. Origin of the dorsal

fin immediately behind the extremity of the pectoral, which is

M'ell developed, about one-fourth of the length of the head. Tail

one-fourth longer than the body. Upper parts brown.
West Africa ; Japan.

a. Type of the species. Senegal. Presented by the late Earl of

Derby.

h. Adult: dried. Gambia. Purchased of Mr. Wlxitcly.

c. Thirty-nine inches long. Japan. Purchased of Hr. Frank.
d. Half-grown.

2. OpMchtliys piinctifer.

Crotalopsis punctifer, Kaup, Abhandl. Kti-unss. Therein. ILnnhurg, iv.

2, 18()0 (1859), p. 12, taf. 1. fig. 3 (not good).
Conger mordax, Foe)/, Mem. Cuba, ii. 1860, p. 319.

Macrodonophis mordax, Poey, Repcrt. Fis.-nat. Cttba, ii. p. 252, tab. 2.

fig. 9 (head).

Snout narrowed, short, spoon-shaped, twice as long as the eye
;

cleft of the mouth very wide. Teeth pointed, fixed, unequal in size-,

those of the intermaxillary in a single arched series, the foremost
being the longest of all teeth ; maxillary and mandibulary teeth in

a double series, the outer containing canine teeth ; vomerine teeth

<;•/§«•/«?, rather small. Li])s not frinr/ed. Gill-openings wide. The
origin of the dorsal fin is at some distance behind the pectoral *,

* Thi.s as well as other important charaetcrs are not attended to in Knup's
deseription or figure.
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which is well developed. Tail somewhat longer than the body,

lirownisli, with numerous small roundish or ovate black spots.

Puerto Cabello ; Cuba.

3. Ophichthys adspersus.

The length of the head is contained twice and two-thirds in the

distance between the gill-opening and vent. Snout short, depressed,

with tlie jaws even in front. Eye of moderate size, two-thirds of

the length of the snout, situated in the anterior fifth of the length of

the head. Cleft of the mouth very wide, one-half of the length

of the head ; lips not fringed. Teeth pointed, fixed, unequal in size

;

those of the intermaxillary stand in an arched series, behind which
a large canine tooth ; the other teeth biserial, the outer series of the

maxillary and mandible containing canine teeth. Gill-openings of

moderate width, close together. Vertical fins moderately developed

;

the distance between the origin of the dorsal fin and gill-opening is

about two-fifths of the length of the head ; pectoral fin one-fourth

of the length of the head. Tail longer than the body. Body with
numerous blackish-brown specks.

China.

«. Eighteen inches long.

4. Ophichthys intertinctus.

Ophisurus intertinctus, Richards. Ereh. c^ Terr. Fish. p. 102.

Echiopsis intertinctus, Kaup, Apud. p. 13.

Two series of large ovate brown spots along each side of the body,

one above, the other below the lateral line ; the spots of the lower

series arc less in number, and placed alternately with the spots of

the upper series ; upperside of the head with small brown spots
;

dorsal fin with an interrupted brown margin ; anal fin with a brown
edge. Gill-openings wide, more nearly a])proaclung to each other

than is usual in this genus. The length of the head is two-sevenths

of the distance of the gill-opening from the vent. Cleft of the

mouth very wide, nearly one-half of the length of the head. Teeth
sharply pointed, with canines

;
posterior part of the maxillary teeth

and the mandibulary teeth in a double series, some of the anterior

and lateral teeth being canines ; the teeth of the inner maxillary

series are depressible. Intermaxillary with some smaller teeth in

front in a transverse scries, and with a large canine tooth behind
the scries. Vomer with a double series, confiuent into one poste-

riorly. Eye small, two-thirds of the length of the pointed snout,

and situated in the anterior fifth of the length of the head. The
length of the pectoral fin is one-fifth of that of the head. Dorsal

commencing at a short distance behind tlie end of the pectoral.

Tail ratlier longer than the body.

West Indies.

o. Type of the species, 1 2^ inches long. Purchased of Mr. !5crivener.

b. t?ixteen inches long.
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b. The teeth of each series are equal or subequal in size.

a. Cleft of the mmdh wide, more than one-third of the length of the head.

5. Ophichthys triserialis.

Murpenopsis triserialis, Kaup, Apod. p. 12.

? Herpetoichtbys callisoma, Abbott, Proc. Ac. Nat. Sc. Philad. 1860,

p. 475.

A series of large, transversely ovate brown spots along tlie back,

alternating with another series of similar round spots running along

each side of the body ; abdomen sometimes with one or two series of

smaller brown spots. Head with small black spots ; an irregular

black band across the occipital region. Dorsal fin with a black

margin ; anal fin with black submarginal spots. Head with nume-
rous longitudinal rugse. The length of the head is two-fifths or one-

third of the distance of the gill-opening from the vent. Cleft of the

mouth wide, more than one-third of the length of the head. Eye of

moderate size, its diameter being contained once and two-thirds in

the length of the snout ; it is situated in the anterior third of the

length of the head. Teeth pointed, fixed, all biserial, except those

on the vomer, which are uniserial. Pectoral Jin two-sevenths of the

length of the head ; dorsal Jin commencing cdiove the terminal portion

of the pectorcd. Tail rather longer than the body.

Atlantic and Pacific coasts of Tropical America.

a. Type of the species, 36 inches long. Pacific. Collected by Dr.

(ioodridge.

h. Large specimen. Caribbean Sea. Collected by Mr. Guilding.

c. Adult, 42 inches long. Bahia. Collected by Dr. Wucherer.

d. Half-grown. From the Haslar Collection.

6. Ophichthys grandimaculata.

Ophichthys gi-andimaculata, Kner % Steindachner , Sitzgsher. Ah, Wiss.

Wien, iSGO, liv. p. 389, fig. 13.

Back with broad blackish cross bands extending downwards to

below the lateral line, and alternating with large round dorsal spots

extending to the lateral line only ; head with small round blackish

spots. Dorsal fin with a broad blackish margin ; anal blackish.

The length of the head is two-fifths of the distance of the gill-open-

ing from the vent. Cleft of the mouth wide, more than one-thiixl of

the length of the head. Eye of moderate size, its diameter being

contained once and two-thirds in the length of the snout; it is

situated in the anterior third of the length of the head. Teeth

pointed, fixed, all biserial except those on the vomer, which are

uniserial. TJie length of the pectorcd fin is more than one-third of
that of the head, dorsal fin commencing above the hascd hcdf of the

pectoral. Tail longer than body.

Peru.

«. One of the typical specimens, 24 inches long. From the Godef-

froy Museum.
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7. Ophichthys parilis.

Ophisuriis parilis, Richards. Erch. Sf Terr. Fish. p. 105.

Scytalophis parilis, Kaup, Apad. p. 14, fig. 8.

Ophichthys luacrurus, Puey, Report. Fis.-nat. Cuba, ii. p. 266.

Gill-openings not very wide, but approaching nearer to each other

than is usual in this genus. Coloration uniform. The length of the

head is one-half of the distance of the gill-opening from the vent.

Cleft of the mouth rather wide, its length contained twice and two-
thirds in that of the head. Eye small, two-fifths of the length of

the snout. Anterior nostril with an elongate tapering tube. Teeth
pointed, fixed, in all the bones biserial, the anterior rather stouter

than the others. The length of the pectoral fin is contained twice

and one-fourth in that of the head ; dorsal fin rather low, commen-
cing above the posterior third of the pectoral. Tail twice as long as

the body.

West Indies, Bahia.

rt. Type of the species, 19 inches long. Cuba. Purchased of Mr.
Scrivener.

b. Adult. Bahia.

8. OpMchtliys dicellurus.

Ophisurus dicellurus, Richardson, Voy. Sidph. Ichthyol. p. 106, pi. 48.

figs. 2-4 ; Voy. Ereb. i^- Terr. Fish. p. 105.

GiU-openings wide, approaching nearer to each other beneath
than is usual in this genus. The length of the head is one-half of

the distance of the gill-opening from the vent. Upper jaw slightly

projecting beyond the lower ; cleft of the mouth rather wide, two-
fifths of the length of the head. Eye of moderate size, two-thirds

of the length of the snout, and situated in the anterior third of the

length of the head. Teeth pointed, fixed ; intermaxillary teeth ?

vomerine teeth in a single, maxillary in a double series ; anterior

mandibulary teeth in a double row, the remainder being single.

Pectoral fins two-fifths as long as the head ; dorsal fin rather low,

commencing above the extremity of the pectoral. Body one-third

shorter than the tail. Coloration ?

China.

rt. Type of the species, 10 inches long. Yang-tze-kiang. Presented
by Sir J. Richardson.

^. Cleft of the mouth of moderate width, less than one-third of the lenyth of
the head.

9. Opliichthys magnoculus.

Scytalophis magnioculis, Knnp, Apod. p. l;i. fig. 7 (not 8).

Ophichthys magnioculis, Kner, Novara, Fiscli. p. 870.

Coloration uniform. The length of the head is rather more than
(inc-hiilf of the distance of the gill-opening from the vent. Eye of

moderate size, two-thirds of the length of the snout ; tube of the
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anterior nostril not elongate. Teeth pointed, fixed, biserial in all

the bones. The length of the pectoral lin is one-third of that of the

head, the dorsal fin commencing above the posterior third of the

pectoral. Tail twice as long as the body. {Kaup.)

Brazil; St. Croix.

10. Ophichthys gomesii.

Ophisurus gomesii, Casteln. A)iim. Amer. SmI, Potss. p. 84, pi. 44.

fig. 2.

Leptorhinophis gomesii, Kaup, Apod. p. 14.

Coloration uniform ; vertical fins \vith a black edge. The length

of the head is one-third of the distance of the gill-opening from the

vent. Cleft of the mouth of moderate width, extending behind the

eye. Teeth pointed, biserial in all the bones. The length of the pecto-

ral fin is rather more than one-third of that of the head. DorsalJin
commencinrj above the end of the pectoral. Tail not quite twice as

long as the body.

Rio Janeiro.

Ophisurus chrysops, Poey, Mem. Cub. ii. p. 320, and Report. Fis.-

nat. Cub. ii. p. 255, fi-om Cuba, may prove to be identical with this

species.

11. Ophichthys pauciporus.

Poey, Repert. Fis.-nat. Cuba, ii. p. 255, lam. 3. fig. 5 (head).

Coloration uniform ; vertical fins with a black edge. The length

of the head is contained thrice and one-third in the distance of the

gill-opening from the vent. Cleft of the mouth less than one-third

of the lcngt.h of the head. Eye of moderate size, one-half of the

length of the snout. Teeth in the jaws biserial. Pectoral fin well

developed ; dorsal Jin commencing at a considerable distance behind

the CA'tremity of the pectoral. Body two-thirds of the length of the

tail. (Poey.)

Cuba.
12. Ophichthys piincticeps.

Crvptopterus puncticeps, Kaup, Aale d. llamhury. Mus. p. 11, taf. 1.

tig. 2.

The dorsal and anal Jins disapp>ear for some distance before their

termination near the end of the tail. Coloration uniform. Ail the

teeth smaU ; those of the maxillary biserial, of the vomer nuiserial

;

mandible with one series of teeth, and with a few others in front

forming a second series. Eye of moderate size ; cleft of the mouth
of moderate width. Pectoral fin well developed ; dorsal commencing

at a short distance behind the end of the pectoral. Length of the

body rather more than two-thirds of that of the tail. (Kaup.)

Puerto Cabello.

. 13. Ophichthys hyala.

Ophisurus h_yala, Ham. Buck. Fish. Gany. pp. 20, 3G3, tab. 5. fig. 5

;

APCldl. Cak: Journ. Nat. Hist. v. p. 211 ; Richards. Voy. Erch, iff



21. opnicnTHYS. 61

Terr. Fish. p. 102 ; Bhek. J'cr/i. Bat. Gen. Mtircpn. xxv. Beuo. Sf

Hind. p. J 58.

Opliisuriis rostratus, M'Clell. I. c. pp. 184, 211.

minimus, 31'CM. I. c. pp. 185, 212, tab. 10. fig. 3; Bleck. I. c.

3Iur(cn. p. 25.

Opliiurus hyala, Cant. Mai. Fish. p. 325.

Coloration uniform. The length of the head is two-sevenths of

the distance of the gill-opening from the vent. Cleft of the mouth
of moderate width, slightly extending behind the orbit, one-fourtli

of the length of the head. Snout pointed ; eye small. Teeth
pointed, fixed ; intermaxillary teeth stoutest, and, like the other

teeth, biserial, except the posterior mandibulary teeth, which stand
in a single series. Length of the pectoral one-fourth of that of the
head ; dorsal commencing at a short distance behind the extremity
of the pectoral. Length of the body two-thirds of that of the tail.

Bengal.

a. Fourteen and a half inches long.

b. Numerous young specimens. From the Collection of the East-
India Company.

14. Ophichthys paUens.

Ophisurus harancha, liicltards. Ichth. Chin. p. 313 (not H. B.).

pallens, Richards. Voy. Ereb. S,- Terr. Fish. p. 101.

Pisoodouophis pallens, lump, Apod. p. 17.

Scarcely distinct from 0. hyala.

Coloration uniform. The length of the head is nearly one-fourth

of the distance of the gill-opening from the vent. Cleft of the

mouth of moderate width, slightly extending behind the orbit, two-
nintlis of the length of the head. Snout pointed ; eye rather small.

Teeth pointed, fixed, biserial, except the vomerine teeth, which stand

in a triple series; intermaxillary teeth stoutest. Length of the

pectoral two-sevenths of that of the head ; dorsal commencing at a

short distance behind the extremity of the pectoral. Length of

body two-thirds of that of the tail.

China.

a. Type of the species, 12 inches long. Presented by J. R. Reeves,

Esq.

15. Ophichthys broekmeyeri.

Ophism-us brookuieveri, Bkck. Act. Sue. Sc. Indo-Nederl. i. Manado,

p. 71.

cclebicus, Bhrk. 1. c. p. 70.

Ophichthys amboinensis, Bk-eh. Ned. Ti/dschr. Dicrh. ii. p. 45 ; or
All. Ichfhi/ol. Murtrn. p. 54, tab. 45. fig. 1.

broekmeyeri, Bleek. Atl. Ichthi/ul. Mura^n. p. 53, tab. 15. fig. 1.

celebicus, Bleek. I. c. p. 54, tab. 15. fig. 3.

Coloration uniform. The length of the head is contained twice
and one-third or twice and three-fourths in the distance of the gill-

opening from the vent. Cleft of the mouth of moderate width,

slightly extending behind the orbit, two-sevenths of the lengtli of
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the head; snout pointed. Eye of moderate size, two -thirds of the

length of the snout, situated in the anterior fourth of the length of

the head. Teeth pointed, fixed ; intermaxillary teeth stoutest,

forming a group ; anterior maxillary teeth uui-, posterior biserial,

whilst in the lower jaw the anterior are bi-, and the postorior uni-

Berial. Vomerine teeth bi- or triserial. Length of the pectoral fin

one-third of that of the head ; dorsal commencing above the pos-

terior third of the pectoral. Body about three-fourths as long as

the tail.

Amboyna, Celebes.

a. Type of 0. hroelcmeyeri, 12^ inches long. Makassar. From Dr.

Eleeker's Collection.

h. Type of 0. amhoinensis, 19 inches long. Amboyna. From Dr.

Bleeker's Collection.

c. Type of 0. cehbicus, 7^ inches long. Manado. From Dr.

Bleeker's Collection.

OpMchthys celebicus was founded on two very young examples,

said to have the maxillary and vomerine teeth in three series. One
of these t}^pical examples, which I have examined, has the max-
illary teeth distinctly enough in two series on one side, whilst on

the other the two series are a little more irregidar. The vomerine
teeth ai'e biserial. The representation of the dentition in Bleeker's

atlas is a schematic figure, like many others in the plates contain-

ing the Muraenida3, and very diff"erent from the real arrangement of

the teeth.

16. Ophichthys rhytidodermatoides.

Ophiurus breviceps, Cant. Mai. Fish. p. '326, pi. 5. fig. 4 (teeth)

(not Hiefiarch.).

rutidodermatoides, Bleek. VerJt. Bat. Gen. xxv. Murcen. p. 31.

lumbricoides, Bleek. I. c. p. .32.

Pisoodonopliis rutidodermatoides, Kaup, Ajwd. p. 18.

lumbricoides, Kaup, I. c. p. 21.

Ophichthys rutidodermatoides, Bleek. All. Ichthyol. Mitrtpn. p. 55,

tab. 16. fig. 1.

lumbricoides, Bleek. I. c. p. 56, tab. 14. fig. 3.

breviceps, Bleek. I. c. p. 57.

Coloration uniform. The length of the head is one-fourth of the

distance of the gill-opening from the vent. Snout pointed ; cleft of

the mouth of moderate width, extending behind the eye, about two-

sevenths of the length of the head. Eye small, two-fifths of the

length of the snout, situated in the anterior third of the length of

the head. Teeth pointed, fixed ; all biserial except the foremost of

the maxillaries. Gill-openings rather close together. The length

of the pectoral fin is one-third or two-sevenths of that of the head.

Dorsal fin low, commencing nearly opposite to the extremity of the

pectoral. Tail twice as long as the body.

Pinang, Java.

a-h. Tj^es of 0. brevicej^s (Cant.), skins. Pinang. From Dr. Cantor's

Collection.
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c. Type of 0. rutidodermatoides, 24 inches long, Batavia. From Dr.

Blecker's Collection.

d. Type of 0. Jiimhricoides, 16 inches long. Batavia. From Dr.

Blecker's Collection.

The differences in the dentition stated by Dr. Blocker to exist

between the species named by him are not confirmed by an exami-
nation of the typical specimens, or are merely slight accidental varia-

tions in the arrangement ; and the figure which he gives of the

dentition of 0. rutidodermatoides is entirely eri'oneous.

17. Ophichthys rhytidoderma.

Ophisiinis rutidodernia, li/ccJc. J'crh. B<it. Gm. xxv. Muran. p. 30.

Ophichtliys rutidoderma, Bleck. Atl. Ichtli. Miircen. p. 55, taf. 29.

fig. 3.

Coloration uniform. The length of the head is contained five

times and a half in the distance of the gill-opening from the vent.

Snout pointed ; cleft of the mouth rather narrow, extending behind
the eye, two-ninths of the length of the head. Eye small, situated

in the anterior fourth of the length of the head. Teeth pointed,

fixed, all biserial except the foremost of the maxillaries. Gill-

openings rather close together. The length of the pectoral fin is one-

third of that of the head. Dorsal fin lower than anal, commencing at

a short distance behind the extremity of the pectoral. Tail twice

as long as the body.

Java.

a. Type of the species, 38 inches long. Batavia. From Dr. Blec-

ker's Collection.

18. Ophichthys macclellandi.

Ophisurus macclellandi, Bleek. Verh. But. Gen. xxv. Murcen. p. 33.

Pisoodouophis macclellandii, Kemp, Apod. p. 19.

Ophichthys macclellandii, Bleck. Atl. Ichth. Muran. p. 57, tab. lo.

fig. 2.

Coloration uniform. The length of the head is a httle less than
one-fourth of the distance of the gill-opening from the vent. Snout
pointed. Cleft of the mouth of moderate width, extending behind
the eye, about two-sevenths of the length of the head. Eye small,

two-fifths of the length of the snout, situated in the anterior fourth

of the length of the head. Teeth pointed, fixed, biserial, except

those on the vomer, which are arramied in three, and on the middle of
the bone in four series. Gill-openings rather close together. The
length of the pectoral is nearly one-third of the length of the head

;

dorsal fin rather low, commencing opposite to the extremity of the

pectoral. Tail twice as long as body.

Java.

a. Type of the species, 23 inches long. Batavia. From Dr. Blec-

ker's Collection.
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19. Ophichthys marginatus.

Opliiurus marginatus, Peters, Wicgm. Arch. 1855, p. 272 ; frunth.

in Fish. Z(ji)z. p. 128.

Leptoiliinophis marginatus, Kaup, Apod. p. 14.

Coloration uniform. The length of the head is one-sixth of the

distance of tlie giU-opening from the vent. Cleft of the mouth nar-

row, extending somewhat behind the eye, which is small, one-half

or one-third of the length of the snout, and situated in the anterior

fourth of the length of the head. All the teeth small, equal, pointed,

fixed, in double series. Anterior nasal tube extremely short. Pec-

toral very small, one-fiftli of the length of the head ; dorsal and

anal fins very low, commencing at a very short distance behind the

end of the pectoral. Tail one-third longer than the body.

East Africa.

a. Fourteen inches long. From Colonel Playfair's Collection.

2, Mandihulary teeth uiiiserinl.

a. Lips frinffed.

20. Ophichthys crocodilinus.

Ophism'us crocodilinus, Bennett, Proc. Com. Zool. Soc. 1831, p. 32.

Braclij'somophis horridus, Kemp, Apod. p. 9, fig. 6 ; Bleek. Versl. S)

Meded. Ak. Wet. Amsterd. 1868, ii. p. 303.

The length of the head is one-third of the distance between the

gill-opening and the vent. Snout extremely short and rather flat-

tened, scarcely twice as long as the ej-e, which is small and situated

in the anterior ninth of the length of the head. Teeth pointed,

fixed, unequal in size; those of the intermaxillary stand in a trans-

verse series ; maxUlary teeth in a double row, those of the inner

row stronger and less numerous than the outer ; vomerine and
mandibvdary teeth uniserial, large, canine teeth. Lips fringed'^.

Gill-openings rather -nade. Vertical fins moderately developed ; the

distance between the origin of the dorsal fin and gill-opening is

about two-fifths of the length of the head. Pectoral small. Body
longer than tail. Upper parts brownish, minutely dotted with

darker. A series of black pores along the lateral line ; sometimes a

whitish line across the occiput.

Pacific ; Japan ; East-Indian archipelago ; Mauritius.

a, b-e. Thirty-five inches long and half-grown. Galapagos Islands.

From the Haslar Collection.

Bennett's diagnosis is so accurate that the fish may be at once

recognized by it. The typical specimens from the Mauritius were
transferred from the collection of the Zoological Society' to that

of the British Museum, and served Dr. Kaup in establishing the

synonymous " Breich>/somoj)his horrirlus," as lie mentions them in his

' Catalogue of Apodal Fish,' although he omitted to trace their

* The fringes are not develnpod in joung examples.



21. OPHUIITIIVS. ().)

liistory. Uufortunately these valuable specimens, which were the

types of the species, are now missing.

Avhirophivhthtis typus, Bleek. Ned. Tjdschr. Dierk. ii. p. 42, and
Atl. Ichthyol. Jlurasn. p. 8t), tab. 47. fig. 3, is founded on a single

example from Celebes, 8 inches long. It is apimrently distinguished

by the absence of pectoral fins, which induced Dr. Bleeker to create

a distinct genus for it. However, its similarity to 0. crocodUinas

is so great that I cannot help thinking that it will eventually prove
to be merely the 3'oung of that species. Young Murajnoids have
the fins generally less developed than adult ; and although there is

certainly not a pectoral developed, yet distinct traces of it may be
seen on one side of the typical specimen. Dr. Bleeker mentions as

a second principal character the e(iuality of the jaws ; but in reality

the lower jaw is a little prominent, and in other undoubted ex-
amples of 0. crocodilinus, which are not full-grown, the lower jaw
is much less prominent than in adult specimens ; so that also this

character appears to be dubious, and is altogether useless for the

creation of a genus.

21. Ophichthys cirrochilus.

OphisuruscirrhocheiluSj^fceA-. Act. Soc. Sc. Indo-Nederl. li. Amhoyna,
viii. p. 89.

Braclivsomopliis cirrhochiliis, Bleek. Atl. Ichthyol. Murmi. p. ".8,

tab.' 9.

The length of the head is about one-third of the distance between
tlie giU-opening and the vent. Snout short and rather flattened,

at least thrice as long as the eye, which is situated in the anterior

fifth of the length of the head. Teeth as in 0. crocodiUnus. Lij)s

fringed. GUI-openings rather wide. Vertical fins well developed

;

the distance between the origin of the dorsal fin and gill-opening is

about two-thirds of the length rff the head ; the length of the pec-

toral is one-fourth of that of the head. Body and tail of nearly the

same length. Brownish, with large, irregular, dark, transverse

spots ; fins yellowish, (^Iged with brown.

Amboyna ; Formosa.

a. Head and tail of a very large example. Formosa. From Consul

Swinhoe's Collection.

b. Type of the species. Amboyna. From Dr. Bleeker's Collection.

b. Lips not frinf/cd.

a. Snmit much produced : lar-gc canine teeth.

22. Ophichthys serpens.

Serpens mnrinus, Sah'ian. fob 57 & 58; Bellon. De Aquat. p. loO;

Rondel, p. 4()'.»; inili/t/hhi/, p. 107, tab. G. 4.

MuriBua, sp. no. 4, Artedi, (ien. 24: Syn. 41.

MuriBna serpeu.s, L. Si/.it. Nat. i. p. A2^).

Ophisuriis .serpens. Lacep. ii. p. 19f< : Hchley. Fann.Japutt. Poiss. p. »'04,

VOL. VIII
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pi. 115. fig. 1 ; Custa, Faun. Nap. Peso. tav. 28 bis. figs. 1 & 2 (skull)

;

Eichards. Irhthijul. Ereb. S^ Terr. p. 100; Kaup, Apod. p. 7.

Leptorliynclius capensis, Smith, III. Zool. S. Afr. Pise. pi. 6.

Ophisur'us iiiacrorhynclnis, Pleek. Verh. Bat. Gen. xxv. Muran.

p. 28.

Miurena acutirostris, Gronov. Si/st. eel. Gray, p. 19.

The Icngtli of the head is contained thrice and two-thirds or four

times in the distance between the gill-opening and the vent. Snout

slender, produced into a joint ; cleft of the mouth very wide, half as

long as the head. Eye of moderate size, two-sevenths of the length

of the snout, situated in the anterior third of the length of the head.

Teeth pointed, fixed, unequal in size, those of the intermaxillary

and maxillary biscrial, the others uniserial. The intermaxillary

teeth and anterior of the mandible and those of the vomer are

canine teeth. Gill-openings rather wide. Vertical fins moderately

developed ; the distance between the base of the pectoral and origin

of the dorsal is twice or rather more than twice the length of the

pectoral, the length of which is about one-sixth of that of the head.

The length of the body is somewhat more than one-half of that of

the tail *. Uniformly coloured above, silvery below.

^Mediterranean ; Eastern Atlantic ; Japan ; Australia.

a. Half-grown. Bay of Naples. Presented by S. P. Pratt, Esq.

h, c. Half-grown. Mediterranean.

d. Adult. Atlantic.

e-f. Adult and young. Damara Land.

f/\ Adult. Japan. From Dr. Bleeker s Collection. Type of 0.

macrorhi/ncJius.

h. Adult. Australia. Purchased of Mr. BoAverbank.

/3. Snout moderately produced ; no large canine teeth.

23. Ophichthys regius.

Opliisurus regius, (Shau-) Eichards. Toy. Ereb. S,- Terr. Fish. p. 10(3.

Herpetoichtbus regius, Kaup, Apod. p. 8 (cop. Eichards.).

Groimd-colour olive, with from 18 to 23 large round brown spots,

each extending from the dorsal fin to the abdomen ; they are larger

than the interspaces, which, again, are ornamented by vertical series

of smaU. spots, the middle series being formed by somewhat larger

spots. Head densely spotted with brown. Dorsal fin with nume-

rous small spots, and with a series of larger spots along the margin.

Anal fin nearly immaculate. The length of the head is one-third

of the distance of the giU-opening from the vent. Cleft of the

mouth very wide, nearly two-fifths of the length of the head. Eye
small, two-fifths of the length of the snout, situated in the anterior

* Viz. in Mediterranean examples = 29 : 48.

Atlantic examples = 25 : 40,

or = 15 : 25.

Japanese examples = 22 : 35.

Anstralian examples ... = 10 : 29.
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fourth of the length of the head. Teeth sharply pointed ; maxillary
and anterior vomerine teeth in a double, the others in single series

;

the teeth of the inner maxillary series, of the vomer, and mandible
depressible. The length of the pectoral is one-sixth of that of the
head ; dorsal commencing at a short distauce behind the end of the
pectoral. Tail rather shorter than the body.

St. Helena.

a. Type of the species, bleached. Old Collection.

b-c. Fine specimens, 32 inches long. 8t. Helena. Presented bv
J. C. Melliss, Esq.

(I. Young. St. Helena. Presented by J. C. Melliss, Esq.—Body witii

broad brown cross bauds.

24. Ophichthys ornatissimus.

Herpetoichthys ornatissimus, Kaup, Apud. p. 7, fig. 4 (not 5).

Sixteen or seventeen large round black spots along the lateral

line, which are parted by another band of spots of ditferent sizes.

Irregular dark spots on the head ; a transverse and two longitudinal

series of white spots on the occiput ; curved whitish lines between
the eyes. Dorsal wath black marginal spots and stripes. The
length of the head is two-sevenths of the distance of the gill-opening

from the vent. Cleft of the mouth very wide. Teeth pointed;
maxillary and anterior vomerine teeth in a double, the others in a
single series. The length of the pectoral is one-fourth of that of

the head ; dorsal commencing behind the end of the pectoral. Tail

shorter than the body. {Kemp.')

Malabar.

25. Ophichthys havannensis.

Ptirra, p. HG, lam. 37. fig. 2 (bad).

Mmv-ena havannensis, HI. Schn. p. 491.

Herpetoichthys sulcatus, Kaup, Apod. p. 8, fig. 5 (not (1).

Ophisurus havaneusis, Poey, Mem. ii. p. 320.

I'rauichthys havanensis, Pooj, Ihpert. Fk.-nat. Cuba, ii. p. 257.
brachycephalus. Poet/, I. r.

Head with numerous brown longitudinal folds ; body covered
with dark lines, which may easily be taken for folds. Brown ; head
with mmierous small dark spots. A series of large round dark spots

along the side, the intei'spaees being as wide as the spots. Another
series of alternate smaller spots along the back, and along the sides

of the abdomen. Fins yellowish ; dorsal with a series of brown
spots along the edge. Cleft of the mouth -n-idc. Eye large, its dia-
meter being contained once and two-thirds in the length of the
snout. Ma.villary teeth in a double, the others in a single series.

Pectoral fin well developed, its extremity nearly opposite to the
origin of the dorsal. Tail longer than the body.

Cuba.

This fish appears to be most closely allied to 0. trimrialix, j). 58.

f2
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20. Ophichthys versicolor.

Ophisivrus versicolor, liichards. Ereb. i<f Terr. Fish. p. 103.

Elapsopsis versicolor, Kanp, Apod. p. 10.

Body encircled by 27 brown rings, twice as broad as the inter-

spaces between them ; each ring divided into two by a narrow

circular white line ; dorsal fin coloured as the body underneath.

The length of the head is one-fifth of the distance of the gill-opening

from the vent. Upper jaw much projecting bej'ond the lower ; cleft

of the mouth extending somewhat behind the eye, which is small,

one-third of the length of the snout, and situated in the anterior

third of that of the head. Teeth pointed, all immoveable ; those of

the intermaxillary in a double longitudinal series ; maxillary teeth

in a single series anteriorly, and in a double posteriori}- ; vomerine

and mandibulary teeth in a single series. Pectoral fin small, shorter

than the snout ; dorsal fin commencing at a short distance behind

the root of the pectoral. Tail and body subequal in length.

East-Indian archipelago.

a. Type of the species, 21 inches hmg. Purchased of Mr. Frank.

27. Ophichthys ocellatus.

Muraenopais ocellata, Lesueur, Juurn. Ac. Nat. Sc. I'Jiilad. v. p. lOS,

pi. 4. fig. 3.

Opliisurus reniiger, Videnc. injyOrh. Vui/. Amer. Merid. Pohs. pi. 1^.

fig. 2.
^

ocellatus, Richards. Voy. Ereb. 4' Terr. Fish. p. 104.

A series of round wliite spots along the middle of the side of the

body and tail ; dorsal fin with a black edge : some white dots on

the back behind the head, and a white line across the occiput. The

lenr/th of the head is rather less than one-third of the distance of the

ciiJl-opening from the vent. Snout pointed, the upper jaw projecting

beyond the lower ; cleft of the mouth wide, two-fifths of the length

of the head. Eye of moderate size, two-thirds of the length of the

snout, and situated in the nnterior third of that of the head. Teeth

pointed, fixed, unequal in size* ; the intermaxillary teeth are the

largest, arranged in a curved transverse series ; maxillary teeth in

a double, vomerine and mandibidary teeth in a single series ; only

the anterior mandibulary teeth form a short double series. Length

of the pectoral fin rather more than one-third of that of the head

;

dorsal fin commencing opposite to the posterior third of the pectoral.

Tail longer than the body.

Atlantic coast of Tropical America.

a-h. Half-grown. Mexico. Presented by Sir J. Puchardson.

28. Ophichthys ater.

Ophichthvs (Herpetoiclitliys) ater, Peters, Monatsber. Ak. Wiss.
Berl. 18f)(), p. 525.

The length of the head is contained twice and one-third in the

* Prof. Kaup's statement, that tlie trotli are of equal lenptli, is erroneous.
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distiinco between the gill-opening and vent ; tail one-fourth longer

than body ; uiJi^cr jaw but little projecting beyond the lower ; eye

rather large, eijnidislaut from the extremity of the snout and cleft

of the month; its diameter is two-ninths of the distance of the

origin of the dorsal from the base of the pectoral. Teeth uniserial,

biserial in the maxiUaries. Coloration uniform. (Ptrs.)

Chile.

B. Maxillanj teeth iDtiscrial.

1. DorsalJin commencinff behind the root of the pedvnd.

29. Ophichthys bonapartii.

rcecilocephahi8 bonapartii, Kioip, Apod. p. 5, fig. 3.

( )phisurus clirysospilos, Bleck. Act. 8vc. <S'e. Indo-Nedei'l. ii. Ambotjna,

viii. pp. H, 27.

bonapartii, lileek. I. c. p. 87.

Pcecilocephalus markworti, lump, Aale d. Ilamh. Mus. p. 10, tab. 1.

fig. 1.

Ophichthys bonapartei, Bleek. Atl. Ichth. Murcen. p. 47, pi. 14.

fig. 2.

Light brownish, with from 18 to 23 dark-l)rown rings, extending

on the basal part of the dorsal and anal fins ; the anterior half of

the head is brown, \vith yellowish, black-edged reticulated lines

;

throat with reniform brown dark-edged spots. The length of the

head is nearly one-sixth of the distance of the gill-opening from the

vent. Snout tetrahedral, pointed, with the upper jaw projecting

beyond the lower. Cleft of the mouth rather wide, two-fifths of the

length of the head ; eye of moderate size, rather more than half the

length of the snout, situated in the anterior fourth of the length

of the head. Posterior nostril in advance of the eye. Teeth of mode-

rate size, pointed, fixed, uniserial in all the bones. Pectoral small,

shorter than the snout ; the dorsal fin commences opposite to the

extremity of the pectoral. Body nearly one-third longer than tail.

Amboyna.

n. Fine specimen, 27 inches long. From Dr. Bleeker's Collection.

30. Ophichthys cephalozona.

Gentrurophis spadiceus, Kaup, Apod. tig. 1 (not descript., nut liich-

(irds.).

.Min-.enopsis marginafus, Bh-eh. Ned. T>/di<chr. Dierk. i. p. 17!* (not

Ptrii.).

Ophichtliys cephalozona, lileek. Atl. Ichthi/ol. Muram. p. 49, tab. \'2.

fig. 2; Kner, Novara, FUih. p. 377.

Body purjdish bro^^^l ; na])C with a very broad deep-black cross

band broadly edged with white in front and behind. Dorsal and

anal fins tricoloiired, viz. brownish along the base, black along the

middle, and white along the margin. The length of the head is

one-fourth of the distance of the gill-opening fnnn the vent. Cleft

of llie mouth of moderate width, slightly extending behind the eye ;

snout pointed, with the upper jaw much projecting beyond the
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lower. Eye of moderate size, one-half of tlie length of the snout,

situated in the anterior third of the length of the head. Posterior

nostril in advance of the eye; anterior with a broad tube. The
iutermaxiUary teeth are stout, forming an irregular group ; they,

and a pair in front of the lower jaw, are stouter than the others,

which are pointed, fixed, uniserial. The length of the pectoral fin

is rather more than one-fourth of that of the head ; dorsal com-
mencing above the end of the pectoral. Tail sometimes rather longer,

sometimes shorter than the body.

East-Inchan archipelago ; Japan ; N^orth Australia.

(I. T}i">o of the species. Amboyna. From Dr. Bleeker's Col-

lection.

h. Half-grown. East-Indian archipelago. From the Collection of

Dr. van Lidth de Jeude.

C: Half-grown. Cape York, X. Australia. Collected by Hr. Damel.

Varktii.—The nuchal band is less distinct ; the body and fins

marked with irregular dark-brown blotches ; dorsal fin without
white margin.

<(. Adult. Japan. Purchased of Mr. Jamrach.
e. Half-grown. Zebu, Philippine Islands. Purchased of Mr. Jam-

rach.

/. Half-grown. Cape York. Collected by Hr. Darnel.

31. Ophichthys apicalis.

Ophisurus apicalis, Bciinctf, in Life nf liajflv^^, p. 602.

s\mdiceus, liichca-ds. Ichf/ti/i)l. Vliiit. p. ol.3 ; Toy. Ereb.l^- Terr.

Ichthijol. p. 103.

conipar, Richards. Vui/. Ercb. S,- Terr. Ichthyul. p. 105.

baogko, Bleek. Verh. Bat. Gen. xxv. Murcen. p. 07.

Centrarophis spadiceus, Kemp, Apod. p. 2 (not fig.).

bangko, Kaup, Apod. p. 3.

Coecilophis compar, Kaup, Apod. p. C<.

Ophisurus diepenhorsti, Bleek. Act. Soc. Sc. Indo-Xederl. viii. Sumatra,

viii. p. 85.

Ophichthys banko, Bleek. Atl. Iclithyol. Muran. p. 51, tab. 14. fig. 1.

diepenhorsti, Bleek. Atl. Ichth. Muran. p. 52, tab. 15. fig. 4.

Coloration uniform brown. The length of the head is two-fifths

of the distance of the gill-opening from the vent. Cleft of the

mouth extending somewhat behiiid the eye—which is of moderate

size, and one-half of the length of the snout. Intermaxillary and

anterior part of the vomerine teeth in a double series, maxillary and
mandibulary teeth in a single series ; sometimes the foremost man-
dibulary teeth form an irregular double series. The length of the

pectoral is one-third, or rather more than one-third, of that of the

head. Dorsal commencing above the middle or the posterior third

of the pectoral. Tail not twice as long as the body.

Indian and Chinese Seas.

rt. Type of 0. .yjudiceus. China. Presented by J. R. Beeves, Esq.

h, c. Half-grown and young. Cliina.
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d. Typo of Ophisurus hcuiyho. Java. From Dr. Blocker's Collection.

e. Type of 0. compar, and probably also of 0. apiccdis. Humatra.

/. Type of 0. diepenliursti. From Dr. Blceker's Collection. This

example is evidently an 0. xpadiceus, and ornamented on the

back with some irregular \vhitish blotches.

The mandibiilary teeth of the typical specimen of 0. coinpar are

decidedly one-rowed. Kaup has evidently merely copied Kichard-

sou, and fonnded, ou his authority, the genus Ctecihphis.

32. Opliichthys grandoculis.

Ophisurus grandoculis, Cantor, Mai. Fish. p. 324, pi. o. fig. 3 (teeth).

Coloration uniform, dorsal and posterior part of anal edged
mth black. The length of the head is two-sevenths of the dis-

tance of the gill-opening from the vent. Cleft of the mouth ex-

tending somewhat behind the ej^e—which is of moderate size, and
cue-half of the length of the snout. Intermaxillary and anterior

part of the vomerine teeth in a double series ; maxillary and mau-
dibulary teeth in a single series. The length of the pectoral is

one-tliird of that of the head ; dorsal commencing above the pos-

terior third of the pectoral. Length of the body two-thirds of that

of the tail.

Pinaug.

a-h. Typical specimens : skins. From Dr. Cantor's Collection.

33. Ophichthys bernsteinii.

Muvreuopsis bernsteinii, Bleck. Ned. Ti/d^cJir. Dierk. i. p. 157.

Ophichthys bernsteiui, Bleck. Atl. IchOiyol. Mta-wn. p. 48, tab. 24.

tig. 1.

Coloration uniform. The length of the head is one-fifth or rather

less than one-fifth of the distance between the gill-opening and vent.

Snout pointed, with the upper jaw projecting beyond the lower

;

cleft of the mouth of moderate width, about one-third of the length

of the head ; eye of moderate size, its diameter being more than

one-half the length of the snout ; it is situated in the anterior third

of the length of the head. Posterior nostril in advance of the eye,

anterior with a short broad tube. Teeth of moderate size, pointed,

fixed, uniserial, except the anterior on the vomer, which are biscrial.

Pectoral nearly one-third of the length of the head; dorsal Jin com-
meiicimj above the extremity of the pectoral. Tail rather longer than

body. {Bllcr.)

Halmaheira.

34. Ophichthys singapurensis.

Opliichthvs singapurent^is, L'lcck. Atl. Ichtln/ol. Mttrdn. p. 52, tab. 44,

tig. 1.

^

Uniform brown. The length of the head is nearly one-fourth of

the distance of the gill-opening from the vent. Snout pointed, with

the upper jaw much projecting beyond the lower. Cleft of tho
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mouth of moderate width ; eye rather small, its diameter being less

than one-half of the length of the snout. Posterior nostril in ad-

vance of the eye. Intermaxillary teeth in a double longitudinal

series ; vomerine teeth in a triple series anteriorly, and in a double

posteriorly ; maxillary and mandibulary teeth uniserial. Fins well

developed ; the pectoral nearly one-third of the length of the head ;

dorsal commencing above the end of the pectoral. Tail one-third

longer than the body.

Singapore.

a. Type of the species, 21 inches long. Prom Dr. Blocker's Col-

lection.

35. OpMchthys macrochir.

Ophisurus macrochir, Ulcck. T'trh. Hut. Gen. x.w. Murccn. p. 27;

Nat. Tydschr. Ned. Ind. vii. p. 44(i.

Centrurophis maerochir, Kmip, Apod. p. 5.

Ophiclithys macrochir, lileek. Ail. Ichthyol. Muran. p. 54, tab. 20.

fig. 1.

Coloration uniform. The length of the head is one-fourth of the

distance of the gill-opening from the vent. Snout pointed ; cleft of

the mouth of moderate width, extending behind the eye, two-sevenths

of the length of the head. Eye small, one-half of the length of the

snout, situated in the anterior fourth of the length of the head.

Teeth pointed, fixed ; those of the intermaxillary and vomer biserial,

the others uniserial. Gill-openings rather close together. Fins

well developed ; the length of the pectoral is one-third of the length

of the head ; the dorsal commences nearly opposite to the extremity

of the pectoral. Tail twice as long as the body.

Java.

a. Type of the species, 20 inches long. liatavia. From Dr.

Bleeker's Collection.

3fi. Ophichthys hispanus.

Ophisurus hispanus, Bellotti, Accad. Fisico-medico-statistica di Milano,

Sediita del 2'.'> dicemhr. 18-")7.

The length of the head is one-fourth of the distance of the gill-

opening from the vent ; tail longer than body. Snout obtusely

conical, projecting beyond the mouth, the cleft of which extends

backwards behind the eye, and is two-sevenths of the length of the

head. Eye of moderate size, half as long as the snout, situated in

the anterior third of the length of the head. Posterior nostril in

advance of the eye, anterior with a broad tube. The intermaxillary

teeth in a double, the others in a single series ; all subcqual in size.

The length of the pectoral is one-fifth of that of the head ; the

distance of the origin of the dorsal from the base of the pectoral is

conspicuously more than the length of the head ; anal higher than

dorsal. Body powdered with brownish.

Mediterranean.

a. Twenty inches long. Cannes. Presented by Dr. Theodore Giinther.
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Although our specimen differs slightly from the Barcelona ex-

;uniiles described by Bellotti, which have the vomerine ar.d mandi-

bulary teeth for a short distance arranged in two scries anteriorly,

they agree so well in all other essential points that they evidently

belong to the same species.

37. Ophichthys remicaudiis.

Centrurophis remicaudus, Kaup, Apod. p. 3.

Brownish, with numerous dark specks ; dorsal and anal fins with

brownish and whitish spots along the base ; a series of small whitish

warts across the occiput. The length of the head is one-fourth of

the distance of the gill-opening from the vent. Upper lip without

appendages. Eye large, near the angle of the mouth. Teeth
pointed, uniserial (vomerine teeth biseriul?). The length of the pec-

toral fin is somewhat less than one-half of that of the head ; the dorsal

commences at a moderate distance from the tip of the pectoral.

Tail rather longer than body. (Kemp.)

Sicily.

38. Ophichthys brasiliensis.

Centrurophis brasiliensis, Kemp, Apod. p. 4.

Yellowish brown, with black dots. The length of the head is

rather less than one-fourth of the distance of the gill-opening from

the vent. Teeth pointed, uniserial (vomerine teetli biserial ?). Fec-

Ioral Jin one-fourth of the length of the head ; dorsal Jin commencing
lit some distance behind the jicctoral . Tail longer than body. {Kaup.)

Rio Janeiro.

39. Ophichthys urolophus.

Conger lU'olophus, Sch/cr/. faun. Japan. Poiss. p. 260, pi. 114. fig 1.

Coloration uniform, fins with a white margin. The length of

the head is about one-third of the distance of the gill-opening from

the vent ; cleft of the mouth one-third of the length of the head
;

eye of moderate size, contained once and two-thirds in the length of

the snout, which is pointed. Teeth uniserial, except those of the

intermaxillary. Pectoral fins well developed ; the dorsal commences
at a short distance behind the end of the pectorals. Posterior por-

tion of the vertical fins somewhat elevated. (Schleg.)

Japan.

'2. lJur,<(dJin coninicnciny above or neurhj above the gill-opcnimi.

40. Ophichthys polyophthalmus.

Ophichtlivs polvophthalnuis, Blerk. Ned. Ti/dschr. Uierk. ii. p. 4-3:

iuul .1^/. hhthyol. Mioym. p. 47, pi. 42. fig. 3.

Brownish on each side, with three scries of large rounded brownish-

black spots arranged alternately ; each spot of the dorsal series with
a whitish centre. Siu)ut yellowish, liead with numerous white,

dark-edged ocelli. Dorsal fin \\ith a basal scries of brown spots.
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each with a whitish centre ; margin of the fin black ; a series of

elongate blackish spots along its middle ; anal fin nearly immaculate.

The length of the head is two-ninths of the distance of the gill-

opening from the vent. Snout tetraliedi-al, moderately pointed,

with tlie upper jaw slightly projecting beyond the lower. Cleft of

the mouth of moderate rndth, onc-tliird of the length of the head ;

eye of moderate size, two-thirds of the length of the snout, situated

in the anterior third of the length of the head. Posterior nostril

in advance of the eye ; anterior with a rather long truncated tube.

Teeth of moderate size, pointed, fixed, uniserial in aU the bones ; some
of the front teeth rather larger than the otliers. Pectoral fin small,

as long as the snout ; dorsal commencing opposite to the base of the

pectoral. Tail as long as tlie trunk without head.

Amboj-na.

a. Type of the species, 15 inches long. From Dr. Bleeker's Col-

lection.

41. OpMchthys altipinnis.

Microdonophis altipinnis, Kaiip, Apod. p. G, fig. 3 (not 4).

Murseuopsis altipinnis, lilcek. Ned. Ti/dschr. Dierk. i. p. 180.

Ophichtbys altipinnis, lilcck. Atl. Ichthyol. diurcen. p. 50, tab. 13.

fig. 2.

melanocliir, Bleek. Ned. Tydschr. Dierk. i. p. 44 ; and Atl. Ichth.

Mtu-an. p. 51, tab. 48. fig. 3.

Coloration uniform ; anterior part of the dorsal blackish
;
pectoral

and margins of the dorsal and anal blackish. Dorsal fin elevated,

its anterior portion being nearly as high as the body underneath.

The length of the head is one-third or two-sevenths of the distance

of the gUl-opening from the vent. Cleft of the mouth of moderate

width, about one-third of the length of the head ; snout pointed,

with the upper jaw much projecting beyond the lower. Eye of

moderate size, rather less than one-half of the length of the snout,

situated on the anterior third of the length of the head. Posterior

nostril in advance of the eye. Teeth pointed, fixed ; the intermax-

illary teeth form a double longitudinal series, and are opposed to the

front teeth of the mandible, which are stronger than the others.

Maxillary, vomerine, and lateral mandibulary teeth uniserial. Pec-

toral two-fifths of the length of the head ; dorsal fin commencing
above the giU-opcning. Body about three-fourths as long as the

tail.

Celebes and Amboyna.

a. Type of 0. melanocliir, 27 inches long. Amboyna. From Dr.

Bleeker's Collection.

3. DorsalJin commcnchH/ in advance of tlie fjill-opening.

42. OpMchthys calamus.

The length of the head is one-fifth of the distance of the gill-

opening from the vent. Snout convex, obtusely conical ; cleft of

the mouth of moderate width, one-fourth of the length of the head

;
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eye rather small, one-half of the lenj^th of the snout, situated above

the middle of the mouth. Teeth small, uniserial, apparently in two
.series on the vomer*. Li^^s fringed. Gill-openings narrow and
elo.se together. Fins moderately developed. The dorsal fin com-
mences at a short distance behind the angle of the mouth ;

pectoral

fin one-fourth of the length of the head. Tail nearly twice as long

as the body. Erownish, lower parts whitish.

Australia.

u. Seventeen inches long. Freemantie.

C. Maxillart/ teeth equally small, fonniny bands; lipsffinged.

43. Ophichthys chinensis.

CiiThimur?ena chinensis, Katip, Apod. p. 27.

Ophisurus polyodon, Bleek. Act. Soc. Indo-Nederl. viii .Sumatra, viii.

p. m.
Cirrhimurrena polyodon, Bleek. Atl. Ichthyol. Murcen. p. 41, tab. 8.

fig. 1.

The Icngtli of the head is two-fifths or rather more than two-fifths

of tlic distance between the gill-opening and the vent. Snout pro-

duced, pointed, the cleft of the mouth being two-fifths of the length

of the head. Eye small, situated in the anterior fifth of the length

of the head. Teeth small, pointed, of equal size ; those of the inter-

maxillary and maxillary form a rather broad band, and those of the

vomer and mandible are arranged in a double or triple series t.

Lips fringed. Gill-openings rather narrow and close together.

Vertical fins moderately developed ; the dorsal fin commences above
the gill-opening

; pectoral Jin narrow and long, nearly one-half of

the length of the head. Tail t^vice or nearly twice as long as the

body. Coloration uniform.

China, Sumatra.

a. Type of the species, 7 inches long. China.

b. Type of C. polyodon, 11 inches long. Priaman. From Dr.

Bleeker's Collection.

44. Ophichthys tapeinopterus.

Cirrhimurciena tapeinopterus, Bleek. Nederl. Tydschr. Dierk. p. 183

;

or Atl. Ichthyol. Muran. p. 41, tab. 8. fig. 3 ; ? K)ier, Norara, Fisch.

p. 37l).

The length of the head is contained twice and a third in the dis-

tance of the gill-opening from the vent. Snout produced, pointed,

the clift of the mouth being one-third of the length of the head. Eye
small, situated in the anterior fifth of the length of the head. Teeth
small, pointed, of equal size, forming a broadish band in the maxil-
lary, and narrower ones along the vomer and mandibles. Lips

fringed. Gill -openings rather narrow and close together. Vertical

* All the bones are iiiucli softened by tlic fluid in which the speciuieu lias

been preserved : and the teeth are very indistinct and partly destroyed,

t Kaiip's description is erroneous.



7() MUK.i;NID.E.

fins moderately developed ; the dorsal fin commences above the gill-

opening ;
pectoral fin long, one-half of the length of the head. Tail

twice as long as the body. Coloration uniform.

Java, Celebes.

a. Type of the species, 11| inches long. Java. From Dr. Blceker's

Collection.

45. Ophichthys chilopogon.

Ophisiirus cheilopogon, Bh-ck. Act. 8oc. Sc. Indo-Xederl. viii. Celebes,

xiii. p. 59.

CiiTliimurffiua chilopogon, Bleek. Atl. IcMhijol. Muran. p. 42, tab. 19.

fig. 2.

The length of the head is contained twice and two-thirds in the

distance of tlie gill-opening from the vent. Snout produced, pointed

;

tlie deft of the mouth being two-Jifths of the length of the head. Teeth

small, pointed, of equal size, forming a broadish band in the maxillary

and mandible, and a narrower along the vomer. Lips fringed.

Gill-openings rather narrow and close together. Fins well developed
;

the dorsal fin commences immediately beliind the base of the pec-

toral fin, which is two-fifths as long as the head. The lengih of

the body is contained once and two-thirds in that of thetaU. Colo-

ration uniform.

Celebes,

rt. Tj'pe of the species, 19 iixches long. Badjoa. From Dr. Bleekcr's

Collection.

46. OpMchthys playfairii.

The length of the head is nearly one-fourth of the distance of

the gill-opening from the vent. Snout pointed, not quite thrice as

long as the eye—which is small, .situated above the middle of the

mouth ; cleft of the mouth of moderate width, one-third of the

length of the head. Teeth small, of equal size, forming narrow

bands. Lips fringed. Gill-0])enings narrow and rather close to-

gether. Fins well developed ; the dorsal fin commences at a short

distance behind the angle of the mouth
;
pectoral fin one-fourth of

the length of the head. Tail not quite twice as long as the body.

Coloration uniform.

Zanzibar.

a. Twenty-one inches long. Presented by Lieut.-Col. Playfair.

D. Maxillary teeth tri- or qaailr[serial ; lips not frincjed.

47. Ophichthys pacifici.

Brown, a series of very small whitish dots along the anterior part

of the lateral line ; some similar dots on the nape ; dorsal fin with

a black edge. The length of the head is eontained twice and one-third

in the distance hetiveen the gill-opening and the vent. Snout pointed,

the upper jaw projecting beyond the lower ; cleft of the mouth wide,

two-fifths of tlic length of the head. Eye of moderate size, two-
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thirds of the length of the snout, and situated in the anterior thii'd

of that of the liead. Teeth jjointed, fixed, unequal in size ; the in-

termaxillary teeth are the largest, arranged in a curved transverse

series ; maxillary and maudibulary teeth forming a tri- or quadri-

serial baud in adult examples, biserial in smaller individuals.

Vomerine teeth in a single series. Length of the pectoral fin rather

more than one-third of that of the head ; dorsal fin low, com-
mencing opposite to the extremity of the pectoral. Tail longer than

the body.

ChUe and Peru.

a. TVeuty-five inches long. Chile. From the Godeffroy Collection

as 0. remiger. Teeth of the jaws quadriserial.

b-d. Sixteen inches long. TamboKivor. Pui-chasedof Mr. Whitely.

Teeth of the jaws biserial.

Although this species is allied to 0. remi\/er (with which it lias

been confounded by Prof. Kner), it is c^•idently distinct, having a

longer head aud a different dentition.

II. Teeth yramdar.

A. Pectoral developed; dorsal commencing behind the base of th^ pectoral.

4S. OpMchthys boro.

Ophisurus boro, Ham. Buch. Fish. Ganq. pp. 20, 363 ; Gray. III. Ind.
Zool. ; MClell. Vale. Juurn. Nat. Hik. v. p. 211; Richard.^. Ichth.

Chin. p. 313, and Voy. Ereb. ^- Terr. Fish. p. 99; Bleeh. Verh.

Bat. Gen. xxv. Beng. p. 15G ; Cant. Mai. Fish. p. 322, pL 5. fig. 2
(teeth).

haraucha. Ham. Buch. I. c. pp. 21, 363 ; Gray, I. c. ; M'Clell. I. c.

tab. 12. tig. 4.

caudatus, 3I'Clell. I. c. p. 185, tab. 12. fig. 3.

Conger microstoma, Eyd. S,- Soul. Voy. Bonit-e, i. p. 205, Poiss. pi. 0.

fig. 3 (if this identification of Ilr. Kaup is correct, the figure is

eiToueous).

Ophisurus potauiophilus, Bleek. Nat. Tydschr. Ned. Ind. v. p. 458,
or Terh. Bat. Gen. xxv. Murccn. p. 68.

Pisoodonopbis boro, Kaup, Apod. p. 17; Bleek. Atl. Ichth. Muran.
p. 62, tab. 20. fig. 3 ; Day, Fish. 3Ialab. p. 248.

potamophilus, Kaup, Apod. p. 20 ; Bleek. I. c. p. G3, tab. 28.

fig. 2.

Coloration uniform. The length of the head is coiitained from
thrice and a half to four times and a half in the distance of tJie

(jill-ojyenini/ from the vent; the length of the body is three-fourths
or two-thirds of that of the tail. Cleft of the mouth of moderate
width, extending behind the eye ; snout depressed, obtuse in old

examples, aud rather more pointed in young. Eye small. Teetli

granular, in several series, forming bands which are broader in adult

examples than in young. Length of the pectoral fin one-fourth or

(Hic-sixth of that of the head ; dorsal fin commencing at some dis-

tance behind the end of the pectoral ; dorsal and. cspecialhj. anal

Jins low.

East Indies, sea and fresh waters ; ? Tropical America.
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a. Large specimen, 50 inches long. River Hooghly. From the

Collection of the East-India Companj'.

b, c, d, e,f. Many half-grown and young examples. Eiver Hooghly.

g. Adult. Bengal. Presented by General Hardwick.

li-i. Half-grown. Bengal. Presented by G. II. Waterhouse, Esq.
/•. Adult : skin. Pinang. From Dr. Cantor's Collection.

I. Adult. Pinang. From Dr. Cantor's Collection.

m. Adult. East-Indian archipelago. From Dr. Blocker's Collection.

n. Type of 0. potamopMlus. Borneo. From Dr. Bleeker's Col-

lection.

0. Adult. Zebu (Philippine Islands). Purchased of Mr. Jamrach.

p, q, r. Many adult, half-grown, and young specimens. Formosa.

s. ? Half-grown. Grenada (West Indies). Purchasedof Mr. Cutter.

An examination of other specimens may prove this to be a dis-

tinct species ; but at present I do not think myself justified in

separating this single specimen from 0. horo, which varies rather

considerably in the relative proportions of the parts of the body.

49. Ophichthys cancrivorus.

? Conger flavipiunatus, Bennett, Fnir. Conwi. Zool. Hoc. 18.31, p. 168.

Opliism-us cancrivorus, Richards. Voy. Ereh. ^- Terr. Fish. p. 97,

tab. 50. figs. G-9.

sinensis, Richards. I. c. p. 98.

Opbiurus baccideus, Cant. Mai. Fish. p. 320, tab. 5. fig. 1 (teetli).

Ophisurus scbaapi, i?feeZ;, Nat. Ttjdschr. Ned. Lid. iii. p. 735 ; or Verh.

Rat. Gen. xxv. Murcen. p. 53.

bracliysoma, RIeek. I. c. 1°, p. 776 ; or /. c. 2", p. oo.

Pisoodonophis cancrivorus, Kaiip, Apod. p. 15, fig. 9 (cop. from
Richards. ) Kner, Novara, Fisch. p. 379.

bracliysoma, Kaiip, Apod. p. 19; B/eek. Atl. Ichth. Alurain.

p. 60, tab. 18. fig. 2.

schaapi, Kaup, I. c. ; Rleek. I. c. tab. 17. fig. 1.

moluccensis, Rleek. Atl. Ichthi/ol. Muran. p. 72, taf. 49. (not 45

)

fig. 2.

Coloration uniform. The length of the head is two -fifths or nearly

one-third of the distance of the gill-opening from the vent ; the

length of the body from three-fourths to nearly two-thirds of that

of the tail. Cleft of the mouth rather wide, about one-third of the

length of the head ; snout depressed, somewhat pointed. Eye of

moderate size, nearly one -half of the length of the snout. Teeth

granular, forming broadish bands. Length of the pectoral fin about

two-sevenths or one-third of that of the head ; dorsal commencing
above the middle of the pectoral ; dorsal and anal fins of moderate
depth. A more or less distinct blackish spot anteriorly on the

dorsal fin.

East-Indian archipelago ; Australia.

a. Adult. Pinang. From Dr. Cantor's Collection. Type of 0.

haccidcns.

b. Adult. Singapore. One of the typical specimcn.s of 0. can-

crivorus.
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c. Adult. Makassar. From Dr. Blceker's Collection. Type of

0. hrachysoma.

d. Adult. East-Indian archipelago. From Dr. Bleeker's Collec-

tion. Type of 0. schaapi.

e. Half-grown. Amboyna. From Dr. Bleeker's Collection. Type
of r. mohiccensis.

f. Half-grown. Philippine Islands. One of the typical specimens

of 0. cancrivorus.

(J.
Half-grown. Australia. Presented by the late Earl of Derby.

h. Adult. Mauritius (?). From the collection of the Zool. Soc. Pro-

bably tlie type of Conger jlavipinaatiis. None of the specimens

transferred from the collection of the Zoological Society to that

of the British Museum agrees better with Bennett's description

than this. The end of the tail is slightly injured, so that

Bennett may have been deceived in determining the genus.

His note on the dentition is evidently incomplete. If future

researches should prove that this species is really found at the

Mauritius, every doubt as to the identity of CJlavipmnatus and
0. cancrivorus may be considered to be removed.

50. OpMchtliys hoevenii.

Ophisurus hoevenii, iVt'c/i. Nat. Tijibchr. Xcd. Lid. v. p. 172; or Verh.
Bat. Gen. xxv. Marten, p. (37.

Pisoodonophis hoevenii, Kaup, Apod. p. 20 ; Bleek. Atl. Ichth. 31>ir(en.

p. 59, taf. 10. fig. 2.

Coloration uniform. The length of the head is contained twice

and two-thirds in the distance of the gill-opening from the vent

;

the length of the bo(h/ is equal to that of the tail. Cleft of the moutli

rather wide, somewhat less than one-third of the length of the head :

snout acutely pointed. Eye rather small, two-fifths of the length

of the snout. Teeth granular, forming rather narrow bands. Length
of the pectoral tin about two-sevenths of that of the head ; the dorsal

commencing above the middle of the pectoral. Dorsal and anal fins

well developed.

Celebes.

a. Type of the species, 12| inches long. Makassar. From Dr.

Bleeker's Collection.

51. Ophichthys hypselopterus.

Ophisurus hypselopterus, Bleek. Xat. Tydschr. Ned. Ind. ii. p. C9 ; or
Verh. Bat. Gen. xxv. Marcpn. p. 34.

Pisoodonophis hypselopterus, Kaup, Apod. p. 19 ; Bleek. Atl. Icht/ii/ol.

Murceu. p. 0;5,"taf. 17. fig. 2.

Coloration uniform. The length of the head is two-sevenths of
the distance of the gill-opening from the vent ; tail nearly twice as

long as body. Cleft of the mouth rather wide ; snout depressed,

somewhat pointed ; eye small. Teeth granular, in several series,

forming broadish bands ; those of the intermaxillary are twice as
large as the others. Length of the pectoral fin one-fourth of tliat of
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the head ; dorsal commencing at some distance behind the pectoral

;

dorsal and, espccialhi, anal fins elevated, the latter being as deep as

the body.

Baiidjermassiug.

a. Typical specimen. From Dr. Bleeker's Collection.

B. Pectoral developed ; dorsal comiiiencinf/ in advance of the (jUl-openinci.

52. Ophichthys semicinctus.

Ophisurus semicinctus, lUchards. To;/. Ereh. S) Terr. Fish. p. 99.

Body and tail with sixteen or seventeen broad black cross bands,

broader than the interspaces between them, and not extending across

the abdomen. Head with numerous small brownish-black spots.

The length of the head is contained twice and two-thirds in the

distance of the giU-opening from the vent, that of the body once

and one-third or once and one-fourth in that of the tail. Snout

of moderate length, depressed, rather obtuse. Cleft of the mouth

rather wide, extending behind the eye, which is small and situated

in the anterior third of the lengtli of the head. Teeth granular,

forming broadish bands, narrower in young examples. Length of

the pectoral fin two-sevenths of that of the head ; dorsal commencing

somewhat in advance of the gill-opening, and, like the anal, well

developed.

West Africa.

a. Tvpe of the species, 29 inches long. West Africa. Presented by

the Eoyal College of Surgeons.

h, c, d. Adult. West Africa.

e. Adult : stuifed. West Africa. Presented by the late Earl of

Derby.

/. Adult. River Gambia.

r/. Adult. Old Calabar. Presented by A. Murray, Esq.

h. Adult. Brass River.

53. Ophichthys dromicus.

Three series of large round brown spots along the side ; a single

series along the median line of the back, the spots being arranged

alternately. Three large spots on the upperside of the head. Body

very slender, its depth being about one-ninetieth of the total length.

The length of the head is one-sixth of the distance of the gill-opening

from the vent ; tail longer than the body. Snout of moderate length,

sHghtly compressed, rather pointed. Cleft of the mouth of moderate

width, extending behind the eye, which is small and situated in the

anterior fourth of the length of the head. Teeth granular, biserial

;

uniserial on the side of the mandible. Pectoral fin short, but with

distinct rays, one-seventh of the length of the head ; dorsnl com-

mencing behind the occiput, and, like the anal, well developed.

West Africa.

a. Twenty-nine inches long.
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C. Pectoral rtidimentary : dorsal commencing in advance of the ijill-opvn in;/.

54. Ophichthys colubrinus.

I\Iumena coliibrina, Budduert, in Pidlass Ncue Noi-d. Beijtr. ii. 1781,
p. 56, pi. 2. fi-. 3.

anmilata, Ahl, Be Murcma et Ophichtho, 1780, p. 8, tab. 1. fig. 1.

faaciala, Ahl, I. c. p. 9.

Gyninothorax aiuiulatus, Bl. Schn. p. 527.
—^^— fasciatus, Bl. Schn. p. 529.

colubrtuus, Bl. Schn. p. 529.

Opliisiirns faseiatu.'*, Lacep. iv. p. 086; Richards. Ereh. 6r Terr. Fixh.

p. 100 ; Blevk. Atl. Ichthyol. Mureen. p. 04, tab. 21. fig. 1 ; Kner,
Xovara, Fisch. p. .'379.

altcrnans, Quoy k^- Gaim. Voy. Uran. i. p. 243, pi. 45. fig. 2.

colubrinus, Richards. I. c. p. 100 ; Bleek. Nat. Tydschr. Ned. Ind.
xi. p. lOG.

Opbitliorax colubrina, M'Clell. Calc. Jutmi. Nat. Hist. v. p. 212 (not
synon.).

Pisoodouopliis fasciatus, Kaup, Apod. p. 23.

Body surrounded with numerous brown ring.s. The length of the
head is nearly one-eighth of the distance of the gill-opening from
the vent ; the length of the body equals that of the taij. Snout
short, pointed ; cleft of the mouth of moderate width, one-fourth
of the length of the head, slightly extending behind the ej'e. Eye
very small. Teeth obtusely conical, biserial. Pectoral Jin rudimen-
tary ; dorsal commencing immediately behind the nape ; dorsal and
anal fins rather low, the latter terminating at some distance from the
extremity of the tail.

East-Indian archipelago ; Pacific.

Var. a. cohibnna s. annulata. Brown rings simple, narrower or

broader than the interspaces, which are immaculate.

a. Adult. Borneo. Presented by Sir J. Richardson.

h, c, d. Adult and half-grown. East-Indian archipelago.

e-f,(/-h. Adult, half-grown, and young. Fcejee Islands.

Var. /3. fasciata. The intervals between the brown rings are

ornamented by more or less regular ocellated spots.

i. Adult. Borneo.

I', l,m. Adult.

5.5. Ophichthys maculosus.

Ophisurus ophis, Lacfip. ii. pp. 195, 196, pi. G. fig. 2 (not Bloch) ;

Bleek. Atl. Ichth. Mmren. p. (55, tab. 16. tig. 3.

Mur»na maculosa. Cur. Riyne Anim.
Ophisurus maculosus, Richards. Frcb. lij- Terr. Fisli. p. 102.

I'lsoodouophis maculosus, Kaup, Apod. p. 21.

Five alternate series of round brown spots along the body ; the

\i]>permost on the dorsal fin, the second partly on the back, partly

on the dorsal. The length of the head is oue-iifth of the distance

of the gill-opeuing from the vent ; the length of the body is three-

fourths of that of the tail. Snout short, broad : cleft of the moutli

vol.. vni. u
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of moderate width, one-fourth of the length of the head, extending

to the vertical from the hind margin of the orbit. Eye of moderate

size. Teeth obtusely conical (probably granular with age), biserial.

Pectoral Jin extremeJij short ; dorsal commenclnrj on the nape ;
dorsal

and anal fins rather low.

Indian Ocean.

a-h. Twenty-two inches long. Madagascar. Presented by Dr. .J.

E. Gray.

c. Twenty inches long. Banda. From Dr. Blceker's Collection.

50. OpMchthys breviceps.

Ophisurus breviceps, Richards. Voi/. Erei). ^- Terr. Fish. p. 99.

Pisoodonophis bre-viceps, Kavp, Apod. p. 20.

coronata, Kemp, Aale Hamburg. Miis. p. 14, tab. 2. fig. 1.

The length of the head is two-sevenths of the distance of the giU-

opening from the vent ; the length of the body is two-thirds of that

of the tail. Snout short, broad, the muscles on the occiput being

swollen, rendering the upper profile concave. Cleft of the mouth

rather wide, somewhat less than one-third of the length of the head.

Eye small. Teeth granular, forming a large, broad patch on the

intermaxillaries, and being arranged in two or tliree series on the

other bones. Pectoral Jin rudimentarif ; dorsal commencing imme-

diatehf behind the nape ; dorsal and anal fins well developed. Body

witli two alternate series of round brown spots.

West Indies ; Pacific coast of Central America.

a. Type of the species, 3S inches long. Presented by the Poyal Col-

lege of Surgeons.

b. Ten inches and a half long. Pacific coast of Central America.

Presented by Capt. Dow.

The characters are taken from the larger, typical example. Our

second example appears to belong to the same species ; it is young,

ornamented Avith two series of large brown spots on the body ;
head

with small black spots ; the dorsal fin with a black margin. The

nape is not more prominent than in other species of this genus.

57. Ophichthys pardalis.

Ophisurus pardalis, Valcnc. in Webb Sc Berthel. lies Canar. Poiss. p. 90,

pi. 16. fig. 2, or Pichards. Ercb. i,- Terr. Fish. p. 100.

Pisoodonophis oculatus, Kaiip, Apod. p. 22.

Ophisurus latemaculatus, Poey, Pepert. Fis.-nat. Cuba, ii. p. 2-52,

tab. 3. fig. 1 (head).

Body with two series of brownish-black ocellated spots, each with

a white centre ; dorsal fin with irregular diftuse brown spots. The

length of the head is two-sevenths or two-ninths of the distance of

the gill-opening from the vent ; the length of the body is from

three-fourths to nearly two-thirds of that of the tail. Snout of

moderate length and width ; cleft of the mouth of moderate width,
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one-fourth of the length of the head, extending behind the small

eye. Teeth granular, triserial, except on the maxillaries, on which
they are biserial. Pectoral fm extremehj short ; dorsal commencing
immediatelji behind the occiput.

Cape Verde Islands ; Canary Islands ; West Indies.

a. Twenty-live inches long. Lanzarote. Presented by the Iicv. 11.

T. Lowe.
/>. Half-grown. Cape Verde Islands. Presented by the I{ov. 1*.

T. Lowe.
c. Half-grown. West Indies. Presented by Ch. Darwin, Esq.

I believe that this is the species named j^rdalis by Valenciennes,

although he does not mention the white centre of the brown spots,

which may have disappeared. Probably this is also the risoodonophix

ocuJdtKS of Kauj), which is (evidently erroneously) described as having
the body longer than the tail. Specimen r has Ix'cn named Piaoodo-

nophis (/nttidatus by this gentleman.

58. Ophichthys quincunciatus.

Four alternate series of round brown spots along the body, the

uppermost on the back, partly extending on the dorsal. Dorsal
fin with a scries of ill-detined spots along the margin, anal with a

scries of spots similar to those on the body. The length of the head
is one-fourth of the distance of the gill-opening from the vent ; the

length of the body is four-fifths of that of the tail. Snoiit depressed,

pointed ; cleft of the mouth of moderate width, nearly one-foui-tli

of the length of the head, extending a little behind the eye.

Eye of moderate size, one-half of the length of the snout. Teeth
granular, those of the intermaxillarj', vomer, posterior portion of

maxillary, and anterior of mandible in a triple series, the remainder
biserial. PecforaJ Jin very short ; dorsal commenci)ig on the nape ;

dorsal and anal fins well developed. Head with rather numerous
round brown spots.

Habitat ?

a. Twenty-seven inches long ; tail sixteen inches.

•')9. Ophichthys acuininatus.

Munena acuminata, (ironov. Si/sf. ed. (irau, p. 21.

Pisoodonophis guttulatus, Kaup, Apod. p. '2\, fig. 10.

Ophisurus longus, Poei/, licpcrt. Fis.-ndt. Cuba, ii. p. 254.

Two or three alternate series of round yellowish spots along the

body ; head wilh numerous small yellow spots ; spots on the dorsal fin

yellow, diffuse. The length of the head is one-fifth of the distance

of the gill-opening from the vent ; the length of the body is three--

fourths of that of the tail. Snout rather short and obtuse; cleft

of the mouth of moderate width, exf eiuling somewhat behind the

small eye. Teeth granular, biserial in young examples, but form-

ing broadish bands along the palate and mandibles, and narrower
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iu the maxillarics. Pectoral Jin c.rtrcmclij short ; dorsal commendng

on the nape ; dorsal and anal fins well developed.

West Indies.

a, b, c. Tbirty-tlircc inches lonp;, and young. Cuba. From the Col-

lection of the Zoological Society.

d-e. Half-grown. Barbadoes. Purchased of Mr. Cutter.

III. Teeth equally small, conical ; pectoral absent {rarely riiclimentani) ; gill-

openings close together. Sphagebranchus.

A. T7ie dorsal commences at some distance hchiml the gill-ojjening.

GO. Ophichthys imberbis.

Sphagebranchus imberbis, Be la JRoche, Ann. Mas. xiii. p. 300, pi. 25.

fig. 18 ; Bisso, Ear. Merid. iii. p. 196 ; Costa, Faun. Nap. Pesc.

tav. 32. figs. 2, 3, 4 ; Kaup, Apod. p. 25.

ocidatus, Pisso, I. c. p. 197.

Leptocephalus spallaiizani, Pisso, Ichth. Nice, p. 85.

The length of the head is contained five times and a half in the

distance between the gill-opening and the vent. Cleft of the mouth
narrow, extending behind the eye, two-ninths of the length of the

head. Snout pointed. Teeth uniserial, except on the intermaxillary,

and sometimes on the anterior part of the vomer, where they are

placed in a double series. A rudiment of the pectoral fin is gene-

rally visible ; the dorsal fin is very low, and commences at a distance

from the gill- opening, which exceeds the length of the head. Tail

somewhat longer than the body. Coloration uniform.

Mediterranean.

a,b. Adult. Mediterranean.

c. Adult. Algiers. Presented by Lieut.-Col. Playfair.

d. Adult. Sicily. Presented by W. Swainson, Esq.

e. Adult. Nice. From Dr. Deakin's Collection.

f. Adult. Old Collection.

61. Ophichthys anceps.

Dalophis anceps, Cantor, Mai. Fish. p. 327, pi. 6.

The length of the head is contained nine times and three-fourths

i.i the distance between the gill-opening and the vent ; body longer

than the tail. The very minute eye is situated at the commencement
of the second eighth of the head, nearly above the middle of the lip ;

its distance from the muzzle is a little more than one-eighth of the

length of the head ; the distance from the muzzle to the angle of

the mouth is two-ninths of the length of the head. Snout pointed.

Teeth pointed, in a doiible series on the intermaxillary, anterior part

of the vomer, and near the symphysis of the mandible ; otherwise

uniserial. Pectoral fin none ; the dorsal is low, and commences at a

great distance behind the gill-opening. Coloration uniform.

Sea of Pinaiig.

a. Type of the species : skin. From Dr. Cantor's Collection.
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(j2. Ophichthys moluccensis.

Dalophis molucceusis, U/ack. Nat. Tydschr. Ned. Ind. v. p. 246 ; or
1'erhand. But. Gen. xxv. Muran. p. 70.

Spha^'ebraiichus moluccensis, Kuup,Apod. p. 20 ; lilcek. Atl. Ichtlvjol.

Murccn. p. 08, tab. 11. tig. 1.

The length of the head is two-ninths of the distance between the
giU-opening and the vent ; tail scarcely a little longer than the
body. Cleft of the mouth rather narrow, extending behind the eye.

Snout pointed. Teeth pointed ; those of the intermaxillary and
anterior part of the vomer biserial, the others uniserial. Pectoral
fin none ; the dorsal is weU developed, and commences ut some
distance behind the giU-opening. Coloration uniform.

Eatjan, Ceram.

a. Type of the species. From Dr. I31eeker's Collection.

63, Ophichthys fuscus.

Mursena fusca, Ziiiew, Nov. Act. Ac. Sc. Petron. vii. 1793, p. 290,
tab. 7. fig. 1.

Sphagebranchus brevirostris, Peters, Wiegm. Arch. 1855, p. 273;
Katip, AbhaiuU. Ntnciss. Verein. Hamburg, iv. 2. 1860, p. 10.

The length of the head is contained thrice and two-thirds in the
distance between the giU-opening and the vent; tail longer than
the body. Cleft of the mouth wide, more than one-third of the
length of the head, the eye being situated above its anterior half.

Snout pointed. Teeth pointed, iiniserial, except those of the inter-
maxiUary, which are in a double series. Pectoral fin none ; the dor-
sal is low, and commences at some distance behind the giU-opening.
Coloration uniform.

Madagascar.

a-g. Adult and half-grown. Madagascar, Collected by Mr, Plant.

64. Ophichthys macrodon.

Sphagebranchus macrodon, Bleek. Ned. Tydschr. Dierk. i. p. 184;
or Atl. Ichth. Miir. p. 69, tab. 12. fig. 1.

The length of the head is two-sevenths of the distance between the
gill-opening and the vent; tail somewhat longer than the body.
Cleft of the mouth rather wide, one-third of the length of the head,
the eye being situated above its middle. Snout pointed. Teeth
pointed, uniserial, except those of the intermaxillary, which are in a
double series. Pectoral fin none ; the dorsal is moderately developed,
and commences at a short distance behind the giU-openiug. Colo-
ration uniform. {Blkr.)

Coasts of Borneo and Rotti.

Go. Ophichthys polyophthalmus.

PCcecula pterygera, Vahl, Skrivt. Naturh. Selsk. iii. 1794, p. 149,
taf. 13.

Dalophis polyoplithaluuis, Blcvk. Nut. Tydschr. Ned. Lid. iv. p. 2!.»"J

;

or Verh. But. Gen. xxv. Murccn. p. 09.



Aiif^uisunis paiictulatus, Kaup, Apod. p. 24, fig-. 12 (head).

Sphaoebraiiclms polvoplithalmus, Kaup, Apod. p. 2G; Bleek. Atl.

Ichthyol. Muran. p. 70, taf. 10. %. 1.

The length of the head is very little less than one-fourth of the

distiineo between the giU-opening and the vent ; tail shorter than

the body. C'left of the mouth wide, the ej-e being above its middle.

8nout narrow, much pointed. Teeth pointed, uniserial, except those

of the intermaxillary, which are in a double series. Pectoral fin

none ; dorsal wcU developed, commencing at some distance behind the

gill-opening. A series of yellow ocelli along each side of the body ; a

yellow band across the nape, and two series of oceUi between the

band and the origin of the dorsal.

Java, Sumatra, and Batjau.

((. One of the typical specimens. From Dr. Bleeker's Collection.

This is probably the fish described by Tahl ; but he represents the

eye as minute. Perhaps this was merely an individual peculiarity.

t)6. Ophichthys kaupi.

Spliagebrauchus kaupi, Bleek. Act. Sac. Sc. Indo-Neerl. v. Celebes,

xii. p. 3; or Atl. Ivhthyol. Murcen. p. 70, tab. 13. fig. 1.

The length of the head is contained five times and one-half in

the distance between the giU-opening and the vent; tail rather

longer than the body. C'left of the mouth of moderate width, ex-

tending behind the eye. Snout pointed. Teeth pointed, uniserial,

except those of the intermaxillary, which are in a double series.

Pectoral fin none ; the dorsal is well developed, and commences at

some distance beliiud the gill-opening. Coloration uniform.

Pivers of Celebes.

(I. Type of the species, Vi\ inches long. From Dr. Bleeker's Col-

lection.

B. The dorsalJin commences above or nearly above the gill-opening.

G7. Ophichthys bicolor.

Lamuostoma bicolor, Kaup, Apud. p. 24.

Sphagebranchus bicolor, Kaup, Abhandl. Ntrwiss. Verein. Hamburg,
iv. 2. 1860, p. 15; Blceh. Ned. Tydschr. Dierk. i. p. 185; and Atl.

Ichthyol. Mur. p. (59, tab. 11. ^^.'-i.

Tlie length of the head is one-fifth of the distance between the

giU- o^wumg and vent ; tail scarcely longer than the body. Cleft of

the mouth of moderate width, extending behind the eye. Snout

pointed ; teeth pointed, uniserial. Pectoral fin none ; the dorsal is

moderately developed, and commences immediately behind the gill-

opening. Coloration uniform.

Borneo.

tis. Ophichthys timorensis.

Sphagcbranclu).^ lumbiiciiidus, Bhck. Ned. Ti/dschr. Dierk. ii. p. 46:
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or Ail. Ichthyol. Mur<en. p. 71, pi. 44. fig. 4 {not Ophichthys luin-

bricoides, Blkr.).

The length of the head is nearly one-sixth of the distance between

the gill-opening and the vent. Tail at least as long as the body (if

not longer). Cleft of the mouth of moderate width, the eye being

above its middle. Snout pointed. Teeth pointed ; those of the

intermaxillary and anterior part of the vomer biserial, the others

uniserial. Pectoral fin none ; dorsal and anal fins rudimentary, the

former commencing above the gill-opening ; tlie latter begins to be

distinct at some distance behind the vent. Coloration uniform.

Timor.

a. Type of the species, 9 inches long. From Dr. Bleckcr's Col-

lection.

69. Ophichthys orientalis.

Russell, i. no. 37.

Dalopbis orientalis, M'Clell. Calc. Journ. Nat. Hist. 1845, p. 213.

Lamnostoma pictum, Kmtp, Apod. p. 23, tig. 11.

Sphagebranclius orientalis, Kiier, Novara, Fische, p. 380.

The gUl-openinijs are longitiulinal slits, placed side by side on the

ventral surface, the membrane forming a broad double fold. Snout

mtwh pointed, the projecting part being longer than broad, having the

anterior nostrils at its lower surface. The length of the head is

scarcely less than one-third of the distance between the gill-opening

and the vent. Tail as long as the body. Cleft of the mouth of

moderate width, the small eye being nearly above its middle. Teeth

pointed, uniserial. Dorsal and anal fins low, the former commencing

at a very short distance behind the gill-opening. A series of round

whitish spots across the occiput, with a short bar on each side

directed forwards.

Southern India ; Ceylon.

a. Adult. Madras. Presented by Capt. Mitchell.

C. Tin; dorsalJin commences conspicuously iti advance of the riill-openimj.

70. Ophichthys melanotaenia.

Callechelys nielauotfenia, Bleik. Atl. Ichtlii/ol. Murcpn. p. 6G, tab. 49.

fig. 2.

The length of the head is one-tenth of the distance between the

giU-opening and the vent, the length of the tail being one-third of

that of tlie body. Cleft of the mouth narrow, extending behind the

eye. Snout pointed. Teeth pointed ; those of the intermaxillary

strong, recurved, biserial ; the others uniserial. Pectoral fin none
;

the dorsal fin commences at the vertical from the angle of the

mouth. Whitish ; a broad, well-defined, deep-black band along the

upper part of each side; head blackish, marbled with whitish.

Dorsal fin with a black margin.

Amboyna.

a. Type of the species, 1 9 inches long. From Dr. Eleeker's Collection

,
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71. Ophiclithys marmoratus.

Dalophis marmorata, UlccJx. J'er/i. Bat. Gen. xxv. Murcen. p. '61

;

and Nat. Tydsclir. Xed. Ltd. vii. p. 100.

Sphagebraiiclius marmoratus, Kaiip, Apod. p. 26.

CaUechelys marmoratus, Bkek. Atl. Ichthyol. Murcen. p. 66, pi. 11.

The length of the head is contained eight times and one-half in

the distance between the gill-opening and the vent, the length of

the tail being not much more than one-half of that of the body.

Cleft of the month narrow, extending behind the eye. Snout rather

pointed. Teeth pointed, recurved, uniserial, those on the intermax-

illary and vomer biserial. Pectoral fin none ; the dorsal fin com-
mences at the vertical from the angle of the mouth. Irregularly

marbled with brown.

Sumatra.

a. Type of the species, 34 inches long. Siboga. From Dr. Bleeker's

Collection.

The description of Calhchehjs r/uichenoti, Kaup, Apod. p. 28, from
Tahiti, is so short and insufficient that it cannot, at present, be dis-

tinguished from the above species ; the author saj's :
—" The whole

body is dotted and freckled with black on a dark blue or, perhaps,

greenish ground-colour. Towards the end of the tail the black pre-

dominates. Fins white, with a broadish irregular black border."

72. Ophichthys longipinnis.

Spliagebranchus longipinnis, Kiwr Sf Stebidachner, Sitzt/sher. Ak.
Wiss. Wien, 1867, liv. p. 390, fig. 14.

The length of the head is contained nine times and one-half in

the distance between the gill-opening and the vent ; tail nearly as

h)ng as the body. Cleft of the mouth narrow, slightly extending

behind the eye, which is very small. Snout rather pointed, of mo-
derate extent. Anterior nostril tubular. Teeth pointed, uniserial.

Pectoral fin none ; the dorsal is moderately developed, and com-
mences in advance of the gill-opening. Coloration uniform.

Samoa Islands.

<t. One of the typical specimens. From the Godeffroy Museum.

7J3. Ophichthys tenuis.

The length of the head is one-seventh of the distance between
tlie gill-opening and the vent ; body and tail subequal in length.

Cleft of the mouth narrow, extending behind the eye, which is

small, situated above the middle of the mouth. Snout acutely

]K)intod, about thrice as long as the eye, projecting considerably

hcyond the mouth. Anterior nostril without tube, posterior on the

inner side of the lip, below the front margin of the eye. Teeth

jiointed, uniserial ; intermaxillary teeth placed in a triangle. Pec-

toral iiu none : the dorsal is moderately developed, and commences
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about midway between the gill-opciiing aud angle of the mouth.
Coloration uniform.

Habitat ?

a-c. Twenty-one inches long.—These specimens were named S.

bicohr by Dr. Kauj), but are evidently different from the type

of that species, which is in the Leyden Museum.

74. Ophichthys kirkii.

The length of the head is une-eighth or one-ninth of the distance

between the gill-opening and vent ; tail somewhat longer than the

body. Cleft of the mouth of moderate width, extendifig to some
distance behind the eye, \vliich is small, situated above the middle
of the mouth. Snout pointed, about twice as long as the eye, pro-

jecting beyond the mouth. Anterior nostril with a small tube,

posterior on the inner side of the lip, below the front margin of

the eye. Teeth pointed, uniserial. Pectoral fin none ; the dorsal is

rather low, and commences about midway between the giU-opening

and the angle of the mouth. Coloration unifonn.

Kovuma Eay (East Africa).

tt, b. Several specimens (14 inches long). Presented by Dr. Kirk.

D. Dorsal and analfins absent.

75. Ophichthys quadratus.

Sphagebranchus quadratus, Richards. Vuij. Sidjyh. Mt<h. p. 115,

pi. 52. figs. 8-15.

Tail tetrahedral, not rounded. Fins none. The length of the

head is one-seventh of the distance between the giU-opening and
vent. Cleft of the mouth of moderate width, the eye lieiiig situated

above its middle. Snout projecting far beyond the mouth. Teeth
uniserial, those on the vomer pai-tly biserial.

China.

a. Type of the species, G| inches long, not in good state. From the

Collection of Vice-Admiral Sir E. Belcher.

70. Ophichthys cfficus.

Murajna ca;ca, L. S;/sf. Kat. i. p. 42G.

Sphagebraucluis ccecua, Bl. Schn. p. 505.

Ca'cilia brauderiana, Lacep. ii. p. 135.

Apterichthys ctecus, ( Dumeril) De la Roche, Ann. Mus. xiii. p. 325.

fig. 6.

Sphagebranchus spallanzani, Costa, Fatm. Nap. Pcsc. tav. 32. fig. 1.

Body elongate, slender ; tail longer than the body. Fins none.

Snoiit acutely pointed, with the upper jaw ]>rojecting much beyond
tlie lower. Eyes not externally visible, (iill-i)penings ventral, ap-

proximate. Teeth of the jaws uniserial. Coloration reddish, with
dark dots. (Dc In Roche.)

Mediterranean. •



90 MUK.3£NID^.

77. Ophichthys gracilis.

Opliisuraphis gracilis, Kaiq), Apod. p. 29.

Body slender ; tail rounded, longer than the body. Fins none.

Anterior nostrils not denticulated. "The punctiform eyes are si-

tuated nearer to the poiut of the snout." l^o vomerine teeth (?).

Length to the angle of the mouth 0-24 inch, to the giU-openiug

0-(;7 inch, to the anus 4-02 inches; length of tail 5-81. {Kaup.)

Hab. ?

78. Ophichthys acutirostris.

Ichthyapus acutirostris, Brk. de Baniciilh; Hev. Zool. 1847, p. 219;
Kaiip, Apod. p. 28.

Body slender, tail rounded, longer than the body ; fins none.

The border of the anterior nostril is deuticidated ; it is at the lower

side of the snout. Eye over the middle of the jaws. Length to

the gill-opening 0-79 inch, to the anus 4' 14 inches ; length of tail

4-92 inches.

Open sea, under the equator.

Ninth Group. PTYOBRANCHINA.

22. MOEINGUA.
Moringua, Gray, Zool. Misc. p. 9.

Raitaboura, Grai/, I. c.

Ptyobranchus, 31' Clell. Cede. Jouni. Nat. Hist. v. p. 200.

Aphthalmichthys, Kaup, Apod. p. 105.

Pseudomoriugua, &c., Bleek. Atl. Ichth. Mur. p. 14.

Body scaleless, cylindrical, with the trunk much longer than the

tail. Pectorals none or small ; vertical fins but little developed,

limited to the tail. Posterior nostrils in front of the small eye.

Cleft of the mouth narrow. Teeth uniserial. Heart placed far

behind the branchifc. Gill-openings rather narrow, inferior.

East Indies ; Feejee Islands ; Japan.

1. Moringua raitaborua.

Miu'fena raitaborua, Ham. Buch. Fish. Gam/, pp. 25, .364.

Rataboura hamiltonii, Gray, Zool. Misc. p. U.

hardwickii, Gray, I. c. ; and III. Ind. Zool. c. fig.

Ptyobranclius arundinaceus, M' Clell. Calc. Journ. Nat. Hist. v. p. 2U0,

pi. 10. fig. 1.

guthriauus, M' Clell. I. c. p. 201, pi. 10. fiir. 2.

. erytlireus, M' Clell. I.e. pi. 9. fig. .3 (half-grown).

multidentata, M'' Clell. I. c. pi. 9. fig. 4 (half-gi-own).

brevis, M' Clell. I. c. p. 223 (young).

parvidentata, 31' Clell. I. c. p. 202, pi. 9. fig. 5.

gracilis, M' Clell. I. c. pi. 9. fig. 6 (yoiuig).

Anguilla (Moiiugua) raitaborua, Ca7it. Nat. Tyds. Ned. Ind. iv. p. 228,

tab. 1.

Moringua raitaborua, Bleel;. Verh. Bat. Gen. xxv. Beny. &( Hind.

p. 154; Kaup), Apod. p. 10(i.
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Moiiiifriia luacrocliir, lileek. Xat. Tyds. Ned. Ind. ix. p. 71, or Atl.

Lhtli. Mm: p. 15, pi. i]. Hg. 1 (youug) ; Kiier, Novara, Fisch.

p. .-J^).

luuibi'iciformis, Kaup, Apod. p. 107 (half-grown).

In adult examples (12 to 22 inches) the greatest depth of the

body is not less than one-fiftieth of the total length. Lower jaw
the longer. Pectoral fins present. Dorsal and anal occupying the

greater part of tlie tail, both interrupted in the middle ; origin of

the anal distant from the vent, the distance being generally about

equal to one-half of the length of the head.

Young examples (up to about 8 inches) are comparatively much
shorter ; the pectorals are very small ; and the anal is nearer to the

vent.

Bengal ; Batu.

a. Numerous adult, half-grown, and young examples. Hooghly.

Presented bj' the East-India Company.
b. Adult. India. Presented by General Hardwicke.

f. Half-grown. India. Presented by General Hardwicke.—Type
of J/, lumbricifonms, Kaup.

(/. Half-grown. Batu. From Dr. Bleeker's Collection.—Type of

M. macrochir.

e. Adult : skeleton. Hooghlj'.

Slcehtoji. The abdominal vertebra; have the transverse processes

short and dilated, terminating in three points, the middle of which

bears a slender rib. A second series of similar ribs along the dorsal

part of the vertebral column. No superior spinous processes.

Vert. 90/40.

2. Moringua luinbricoidea.

P Moriiifrua linearis. Gray, Zool. Misc. p. 9 ; and ///. Ind. Zool. c. fig.

Moringua lunibricoidea, Richards. Voy. Stdph. Ichth. p. 113, pi. o6.

figs. 7-11 ; Kaup, Apod. p. 107.

microchir, Bleek. Nat. Ti/ds. Xed. Ind. iv. p. 124 ; or VcrJi.

Bat. Gen. xxv. Mur. p. UG ; or Atl. Ichth. Mur. p. l(j, pi. 4. fig. 2.

In specimens 10 or 11 inches long the greatest depth of the body
is one forty-fourth or one forty-eighth of the total length. Pectoral

fins very small or rudimentary. Dorsal and anal fins occupjing the

greater part of the tail, the middle rays being rather shorter than

the anterior and posterior ; anal commencing at a short distance

from the vent.

China ; Amboyna ; Sumatra.

a. Tji^e of the species. China. Presented by J. E. Reeves, Estj.

/>. Type of i¥. microchir. Amboyna. From Dr. Bleeker's Col-

lection.

3. Moringua bicolor.

Kaup, Apod. p. 107 ; B/cek. Atl. Ichth. Mur. p. lo, pi. 3. fig. 1.

In an example about 15 inches long the greatest depth of tlie

body is not less than one-sixtieth of the total length ; in another of

;U inches it is only one-ninetieth. Lower jaw the longer. Pec-
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toral fius present. Dorsal and anal occupying the greater part of

the tail, interrupted in the middle; their origins opposite to each

other, and their distance from the vent exceeding the length of the

head.

Timor.

a. Thirty-one inches long. Presented by the Royal CoUege of

Surgeons.

4. Moringua javanica.

AphthalmicLtliysjavaniciis, Kaup, Apod. p. 105, fig. 71; Bleek. Ned.
Tyds. Dierk. i. p. 104 ; or Atl. Ichth. Mur. p. 16, pi. 2. fig. 2.

Pectorals none ; vertical fins reduced to a narrow fringe of the

end of the tail. The greatest depth of the body is one seventy-fifth

or one-hundredth of the total length.

Java, Celebes, Ceram, Timor ; Fet^'ee Islands ; Japan.

a. Adult. From Dr. Bleekor's Collection.

b. Adult. Moluccas.

c. Young. Feejee Islands. Purchased of Herr Darnel.

d. Adult. Japan.

5. Moringua abbreviata.

Aphthalmichtliys abbreviatus, Bleek. Ned. Tijds. Dierk. i. p. 163 ; or

Atl. Ichth. 3fiir. p. 17, pi. 1. fig. ].

Pectoral and vertical fins reduced to sHght folds of the skin, with
a few rudimentary rays at the extremity of the tail. The greatest

depth of the body is one-fortieth or one forty-fourth, and the length

of the head one-twelfth or one-thirteenth of the total length.

East-Indian archipelago.

a. Type of the species. From Dr. Bleeker's CoUectiou.

6. Moringua macrocephala.

Aphthalmichtliys macroccphalus, Bleek. Ned. Tyds. Dierk. i. p. 165

;

or Atl. Ichth. Mur. p. 17, pi. 3. fig. 2.

Probably not distinct from the preceding species, from which it

diff"crs only in having a longer head, its length being one-ninth of

the total.

Timor.

a. Type of the species. Timor. From Dr. Bleeker's Collection.

h. Young. India. Presented by General Hardwicke.
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Second Subfamily.

MUR^NID/E ENGYSCHIST.E.

The branchial openings in the pharynx are narrow slits.

Tenth Group. MUR^NINA.
23. MYROCONGER.

Scaleless. Head without conspicuous rauciferous cavities. Cleft

of the mouth wide. All the teeth acicular, suljequal in size, forming
broadish bands, the vomerine band tapering into a single series ter-

minating far back in the mouth. Pectoral and vertical fins well

develo2)ed, the dorsal fin commencing in advance of the small gill-

opening. The posterior nostiil is on the level of the upper margin
of the orbit, the anterior in a tube. Eye of moderate size.

St. Helena.

1. Myroconger compressus.

Body compressed, rather deep ; snout of moderate length, de-

pressed, with the lower jaw rather prominent. The cleft of the

mouth extends somewhat behmd the eye, which is of moderate size,

one-half of the length of the snout, and one-eighth of that of the

head. The dorsal fin commences midway between occiput and gill-

opening
;
pectoral about as long as the snout. The length of the head

is one-half of that of the trunk ; tail longer than the bod}'. The skin

of the throat and chest shows traces of large scale-pouches, regularly

arranged, each about half the size of the eye. Uniform whitish.

St. Helena.

a. Fine specimen, 22 inches long. Presented by J. C. Melliss, Esq.

24. MTJR.ffiNA*.

Murrena, sp., Artedi, Linn., lihirh.

Gymnotliorax, Bluch, Bl. ScJin.

MuriEUophis, Lacej).

Murmna, Ciii\, Bicharchm.
Echidna, ,/. B. Fur.sfcr.

Than'odoutis, Strophidon, Lycodontis, McClelland.

SIuriBua, Sidera, Eurvmyctera, Tliyrsoidoa, Ijimamurffina, Polvura-
nodon,Pa>cilopliis,CTymnomin\'ena, Priodouopliis, Ta'niopliis,A7«//).

Pseudomurrena, J. Y. Johnson.

Echichia, Gymnothorax, Priodonophis, Stropliidon, Thyrsoidea,
Bleekcr.

* 1. Gymnothorax vrilsoni, Bl. Schn. p. 529.—G-. (dentibiis palatinis nullis?)
capito parro, crasso, viridi, Tiiaeulis roseis latis ornate, pinna dorsali

lonpitudine dorsi, aiio capiti ])ropinquiore quam apici Cauda;. Hab.
in Nova Ilollandia, Banning dictus.

2. Mura?nophis stcllata, Lace}:!, v. pp. (')29, G22, 044.—La dorsale tres basse

et common<jant tres-i>res do la nuque ; les deux niaehoires gamies de
dents aigui's et clair-scmees ; deux rangees de dents serablables do
chatpie cote du palais ; deux series longitudinalcs de taches on fortne

d'etoilee irregulieres, dc chaque cote de I'aninial. Sa couleur geiurale
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Scaleless. Teeth well developed. GiU-openings narrow. Pectoral

fins none ; dorsal and anal well developed. Two nostrils on each

side of the upper surface of the snout ; the posterior a narrow round

foramen, with or without tube, the anterior in a tube.

Seas of the temperate and tropical regions.

parait d'un jaune mele de blanc, les taclies etoilees sont d"un poiirpre

tirant sur le noir ; la serie superieure de ces taelies en reuferme ordi-

nairement vingt, et rinierieure vingt-une.—Nouvelle Bretagne.

3. Mura'iiophis haiiy, Lacep. v. pp. 629, G4fi, pi. 17. fig. "2.—Hab. — ?

—

Name of a drawing.

4. Miira'na fidva, liisso, Ichth. Nice, p. 367, or Eur. Merld. iii. p. 190.—
Mediterranean.—Corpore fLdvo, brunneo fasciato.

5. marmorata, Quay i|'- Gaim. Vo>/. Freyc. Zool. p. 247.—Waigiou
and Rawak.—Six inches long.

G. Murajnophis lineata, Less. Toy. Coq. Zool. p. 127, pi. 11- fig. 1-—Island

of Oualan.
7. flaveola, Less. I.e. p. 128, pi. 11. fig. 2.—Island of Ouala)i.

8. Muraena cerino-nigra, Richards. LcMh. Chin. p. 314.—Canton.—Known
from a drawing only.

9. Thyrsoidea blochii, Kaup, Apod. p. 90 ; Gymnotborax borueensis, i?/ff/?-.

Atl. Ichth. Mur. p. 102, pi. .'J7. fig. 2.—East Indies.—Known from a

single young example !

10. Murffina mieropoecilus, Blech. Naf. Tyds. Ned. Ind. viii. p. 4.59 ; Gynnio-
thoras mieropoecilus, Bkek.Ned. Tyd't. Dicrk. i. p. 246, ov Atl. Ichth.

Miir. p. 10.1, pi. ;i8. fig. 1.—East-Indian archipelago.—Founded upon
young examples in which the specific characters are not yet developed.

a. Type of the species. Cocos. From Dr. Bleclcer'.s Collection.

11. Murana mauritiana, Kmtp, Apod. p. 65.—Mauritiu.-i.—Short, obtuse

head ; blackish, with some brown dots or markings ; fins witli a yel-

lowish edge.

—

An— M. flavomarginata ?

12. Mura-na nigrolineata, Kaup), Apod. p. 66.—Marquesas Islands.

l.'l. flavimarginata, Kaup, Apod. p. 67.—Bourbon.—Spotted with
yellow; a black strijie runs from the throat to the vent.

14. chrysops, Kemp, Apod. p. 70.—Otaheiti.—Teeth uniserial, man-
dibulary 12. Snout considerably obtuse. Upper parts black, with

yellowish-brown stars and star-hke figures. Lips and mandible
yellowish brown, with black zigzag markings.

lo. multiocellata, Pocy, Man. Cuba, ii. p. 324 ; and Eep)erf. Fis.-vaf.

Culia, ii. p. 2.")8.—Cuba.

16. erebus, Locy, Mem. Cuh. ii. p. 426; and Bcpcrt. Fis.-nat. Cnha, ii.

p. 2.")8.—Cuba,.

17. Murenophis appendicuLita, Guichcnot in Gay, Chile, p. 341.

15. porphyreus, Giiichcnot, I.e. p. 342, lam. 11. fig. 2.

19. Thyrsoidea 'kaupii, Ahhoff. Proc. Ac. Naf. Se. Philad. 18()0, p. 477.—
Sandwich Islands.

20. eurosta, Alihott, I. c. p. 478.—Sandwich Islands.

21. concolor, Abbott, I. c. p. 479.—Vera Cruz.

22. Gymnotborax scriptus, Bl. tichn. p. 529.—Corpore tereti, serpentiformi,

striis transver.sis et lituris figuras litterarum arabicarum imitantibus,

fuscis, capite parvo, rictu angusto, cauda obtusa, naribus tubulosis.

—Xew Holland.

23. Murana canina, Quoy S( Gaim. Voy. Uran. Zool. p. 247.—Uniform
blackish ; cleft of the mouth wide, with large teeth ; eyes large ; vent

nearer to the head than to the end of the tail ; dorsal fin beginning on

the head.—Waigiou and Rawak.
24. mordax, A/prs, Proc. Calif. Acad. Naf. Sc. 1859, p. 30.—Cerros

Island.—Oi'igin of the dorsal about at the commencement of the second

third of the length of the fish. Coloration dark, with linear sliort

mottlings of a lighter shade.
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Sir John llichardson has divided the species of this genus into

smaller groups, distinguished by the dentition. Dr. Kaup has done

nothing beyond adopting these groups and attaching generic names

to thera. However, only in a comparatively small part of the species

is the arrangement of the teeth of systematic value, as the dentition

changes to a considerable extent with age. Young examples have

generally more scries of teeth than mature or old individuals. Espe-

cially with regard to the one, two, or three large teeth forming an

inner maxiUary series, it appears that normally these teeth enter the

outer series as the age of the individual advances. This change is by
no means regular, and one or two inner teeth are sometimes found in

examples of considerable size. Further, in some species thebiscriul

arrangement appears to be persistent through life ; in other species,

which are known from a few examples only, we have no means of

judging of the extent of change. The uni- or biserial arrangement

of the vomerine teeth is also subject to much variation. In the

foUoAving synopsis the maxillary teeth are admitted to be biserial

only when the inner series consists of several (more than three)

teeth.

Si/nojms of the Subgenera and Species.

I. Teeth acute.

A. Posterior nostrils tubular : Mura-na, p. 90.

B. Posterior nostrils not tubular : Gi/nmot/iorax,'p. 100.

1. Body moderately elongate ; tail not (or not much) longer than

the body; snout of moderate extent.

a. Ornamented by well-defined white (in spirits) spots or oceUi.

a. Maxillary and intermaxillary teeth biserial, p. 100.

/3. Maxillary teeth only biserial, p. 101.

y. Maxillary teeth uuiserial, p. 102.

h. Ornamented b}- well-defined black cross bands, p. 104.

r. Ornamented bv well-defined polvgonal or round blaek spots,

p. lor..

(1. Ornamented by yellowisli lines forming a network, p. 110.

e. Body with dark or light markings, which are not well de-

fined and more or less irregular.

a. Maxillarj- teeth biserial, p. 112.

/3. Maxillary teeth uuiserial, p. 116.

f. Snout ornamented with brown longitudinal bands, p. 122.

p. Coloration uniform.

a. Dorsal fin elevated, p. 122.

^. Dorsal fin not elevated, p. 123.

2. Snout slender, much elongate, p. 127.

3. Exceedingly elongate, the tail being twice as long as the bodj'

{Thyrsoidea, Blkr. ), p. 127.

4. Exceedingly elongate, the tail being nearly as long as the body
{Stnyphidon, Blkr.), p. 128.

II. Most of the teeth are obtuse, molar-like : Pwcilophi", p. 128.
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Skeleton.—Orhit generally a complete osseous ring. Suture be-

tween maxillary and intermaxillary very distinct. Anterior verte-

brcc with a broad inferior sjnnous process ; transverse process of the

abdominal vertebra) deeply concave, sometimes cup-shaped ; caudal

vertebric with short transverse upper and lower spinous processes.

Vertebi'ir.

Abdominal. Caudal.

3fura;na Menu 69-71 + 72-70 = 141

meleco/tis 60 + 6() = 120
umlidata 64 + 68 =132
moringa 65 + 79 = 144
unicolor 65 + 71 = 136
zchm 97 + 38 = 135
nehidosa 65 + 57 = 122
catenata 65 + 51 =116

I. Teetli acute.

A. Posterior nostrils tubular : Murrena.

1. Mursena helena.

Mvpawa, Aristot. i. e. 5, ii. c. 1-3 & ll, iii. c. 10, v. c. 10, viii. c. 2, LI

& 15, ix. c. 2 ; ^lian, i. c. 82 & 50, ix. c. 40 & GO; Athen. lib. vii.

Mim-ena, Plin. ix. c. 16,19, 20, 23, 54,55 ; xxxii. c. 2, 5, 7 & 8 ; Bellon.

Do Aqiint. p. 158; Rondel, xiv. e. 5, p. 402; Salvian, pp. 59, GO;

Willughhj, Hist. Pise. p. 103, tab. G 1 ; AldroiK iii. c. 27,pp. 356, o57.

Mura'iia, sp. no. 6, Artedi, Si/non. p. 41 ; Genera, p. 2o ; Gronov.

Zoaphyl. no. 164.

Murfena helena, L. Si/st. Xat. i. p. 425 ; Brlinn. Pise. 3Iass. p. 11

;

Block, Ausland. Fis'ch. ii. p. 31, taf. 153 ; Iiisso,IchtJi. Nice, p. 366,

and Hur. Merid. iii. p. 189 ; Costn, Faun. Nap. Pesc, with figure of

skull ; Jem/ns, Man. p. 479 ; Yarrell, Brit. Fish. 2nd edit. ii. p. 40(),

and 3rd edit. i. p. 73 ; Couch, Fish. Brit. Isl. iv. p. 3-35, pi. 237 (not

good); Guichen. F.vplor. Ah/er. Poi'<s. p. 114; Gronov. Si/st. ed.

Grai/, p. 18 ; Richards. Voy'. Ereh. S,- Terr. Ichthyol. p. 80^ pi. 4!».

figs." 1-6; Kaup, Apod. pp. 55 (synonymy erroneous).

Muraniophis helena, Lacep. v. p. 631.

GjTunothorax murrena, Bl. Schn. p. 525.

Murajna romana, Shaw, Gen. Zool. iv. 1, p. 26.

Murfena guttata, Risso, Eur. 31&id. iii. 1^26, p. 191.

Skeleton : Rosenthal, Ichtht/otom. Taf. tab. 23 ; Owen, Osteol. C'atal.

i. p. 14.

Posterior nostrils tubular; anterior nasal tubes of moderate length,

their length being about equal to the vertical diameter of the eye.

Teeth uniserial. Intermaxillary and mandibular canine teeth but little

larger than the lateral teeth ; anteriorvomerine teeth much the largest,

17-18 teeth on each side of the lower jaw. Gill-opening a small

horizontal slit. Snout rather pointed ; eye small, two-fifths of the

length of the snout, situated above the middle of the length of the

cleft of the mouth. Cleft of the mouth wide, its length being about

two-thirds of the di.stance between the angle of the mouth and the

gill-opening. Tail a little longer than the body. The length of the

head is two-fifths or one-third of that of the trunk. Brown, with
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lai-ge whitish or yellowish spots, each of which contains smaller brown

spots. Head and neck brown variegated with whitish. Gill-opening

in a small brown spot ; tail with a narrow white edge. Sometimes

the brown colour predominates, so that nothing but small whitish

spots are visible, which are more or less distinctly arranged in rings.

Mediterranean and neighbouring parts of the Atlantic ; Mauritius .

Australia.

«. Half-grown. Naples. Presented by S. Pratt, Esq.

6, c. Half-grown. Malta.

(l-e. Half-grown. Nice.

/. Half-grown. Cannes. Presented by Dr. Th. Giinther.

;/. Adult. Cadiz. From the Haslar Collection.

k. Half-grown : stuffed. Mediterranean. Purchased of Mr. Ar-

gent.

i. Adult. Madeira. Presented by Sir A. Smith.

I: Adult. Lanzarote. Presented by the Rev. R. T. Lowe.

/. Adult : stuffed. Mauritius.

HI. Adult. Australia. Presented by Sir J. Richardson.

n, 0, p, q. Adult.

r. Adult : skeleton. Madeira. Presented by Lady Franklin.

2. Mursena augusti.

Murrena guttata, {Sukmder, MS.) Lowe, Trans. Zool. Soc. ii. p. 192
;

Eichards. Voy. Ereb. S,- Terr. Fish. p. 90 (not Eisso).

Th}TSoidea augusti, Kaiip, Apod. p. 88.

LimamuTfena guttata, Kuiip, Apod. p. 96 (synou. erroneous).

ThjTsoidea atlautica, Juhnson, I'roc. Zool. Soc. 1860, p. 168.

Posterior nostrils tubular, the tubes being only half as long as the

anterior, the length of which equals the vertical diameter of the eye.

Maxillary teeth biserial, the teeth of the inner series being longer

than those of the outer ; the other teeth imiserial ; but there are

sometimes two or three long teeth forming an inner mandibulary

series. The anterior vomerine teeth are the longest, nearly twice

as long as any of the others. The mouth cannot be shut completely.

Gill-opening narrow, not wider than the eye. Snout pointed,

narrow ; eye small, two-fifths of the length of the snout, a little

nearer to the angle of the mouth than to the end of the snout. Cleft

of the mouth very wide, its width being contained twice and one-

third in the length of the head. Tail longer than the body. The
length of the head is two-fifths of that of the trunk. Rrownish-

black (in spirits) ; the tail with numerous blnish-white dark-edged

dots of the size of a pin's head, disappearing on the anterior part.s of

the body. Inside of the mouth brown, with similar white dots.

Fins without light margin.

Madeira.

u, b, (•-</. Aduh, half-grown, and young. Presented by J. V.

Johnson, Esq.

VOL. Tin. H
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Albino variety,

e. Type of Th. atlantica. Presented by J. Y. Johnson, Esq.

Richardson describes this species as having the posterior nostrils

not tubular. Dr. Kaup, having observed this discrepancy from So-

lander's description, thought the fish to be different from M. guttata

(Solandcr), naming it M. augusti. Otherwise he simply copies

lliehardson's description, as he does throvighout his work on the

" Apodal Fish." Unfortunately the stuffed examjjle from which

Ricliardson drew up liis description cannot be found in the British

Museum, if it was there at all (which is very improbable). Eut there

is but little doubt that that specimen was really identical with So-

lander's fish, the small posterior nasal tubes having become dried and

consequently inconspicuous.

3. Mursena melanotis.

Limamurajna melanotis, Kmip, Aa/c Hamburg. Mus. p. 27, tab. 4.

fig. 3.

Murrena helena, Troschcl, Wicf/tn. Arch. 1866, p. 2.37.

Posterior nostrils tiibular ; tubes subeqiial in length, shorter thnn

the eye. Maxillary teeth and, in young examples, also the anterior

mandibulary teeth biserial. Canines of moderate length; the mouth
can be shut completely. Gill-opening narrow, not wider than the

eye, which is small. Snout of moderate length. Cleft of the mouth
of moderate width, contained twice and one-half or twice and one-

third in the length of the head. Tail longer than the body. The
length of the head is contained twice and one-third or twice and one-

half in that of the trunk. Brownish black, with numerous round

yellowish spots, most of which are smaller than the eye ; the spots

are sometimes confined to the head and trunk. A large round black

gpot round the gill-opening. Angle of the mouth black.

Tropical parts of the Atlantic ; Pacific coast of Panama.

a, b. Adult, fine specimens. • Cape Verde Islands. Presented by the

Rev. R. T. Lowe.
c-d. Half-grown, South America. Purchased of Mr. Cuming.

e-f. Half-grown. Pacific coast of Panama. From Mr. Sahdu's

Collection.

4. Mursena pavonina.

Bichards. Voy. Sulph. Ichthi/ol. p. 110, pi. -53. figs. 1-6 ; and Toy. Ercb.

S,- Terr. Fish. p. 90.

Posterior nostrils tubular, the tubes being much longer than the

anterior, and equal to the vertical diameter of the eye. Maxillary

and mandibulary teeth biserial, the inner series being formed by four

or five longer teeth *. The other teeth uniserial. Canines of mode-
rate length. The mouth can be shut completely. Gill-opening

narrow, not wider than the eye. Snout pointed, narrow. Eye of

moderate size, its diameter being more than one-half of the length

* Of ooiirse these teeth may ho absent in other examples.

I
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of the snout, a little nearer to the angle of the mouth than to the

end of the snout. Cleft of the mouth wide, its width being two-fifths

of the length of the head. Tail longer than the body. The length

of the head is contained twice and one-third in that of the trunk.

Brownish 1)lack, all parts with oval white spots, as large as or

larger than the eye. Angle of the mouth and gill-opening black ;

inside of mouth spotted with black.

Southern Seas.

a. Typo of the species, 9| inches long. Presented by Sir J.

liichardson.

5. Murasna partialis.

MuTffina pardaUs, Schlc;/. Faun. Japan. Poks. p. 268, tab. 119; Bleeh.

Act. Soc. Sc. Ind.-Xederl iii. Jupan, iv. p. 30; and Xat. Tydschr.

Ned. Ind. xvi. p. 20(i.

Gymnothorax pardalis, Bkek. Atl. Icldh. Muran. p. 80, pi. 25. fig. 1,

and pi. 20. fig. 2.

Posterior nostrils tubular, the tubes being more than twice as

long as the anterior, the length of which is less than the vertical

diameter of the eye. The maxillary and mandibulary teeth are bi-

serial in young examples ; but with age the two series melt into each

other, constituting a single series composed of large canine-like teeth

\vith small intermediate teeth. The other teeth uniserial ; the inter-

maxillary and anterior vomerine teeth arc long canines, which

prevent the mouth from being shut. Gill-opening a small horizontal

slit, not much wider than the eye. Snout pointed, narrow. Eye of

moderate size, two-fifths of the length of the snout, a little nearer to

the angle of the mouth than the end of the snout. Cleft of the

mouth very wide, its width being at least two-fifths of the length of

the head. Tail longer than the body. The length of the head is

two-fifths of that of the trunk. Brown, clouded with darker : nil

parts •with numerous whitish or yellowish dark-edged ocelli, which

are partly confluent, and much larger on the lower parts than on

the upper.

Japan, Cocos, Java ; Mauritius.

a. Adult. From Dr. Blocker's Collection.

6. Adult : stuffed. Mauritius.

0. Murana lentiginosa.

Jemjnfi, Znol. Beagle, Fish. p. 143.

Posterior and anterior nasal tubes equal in length, not quite as

long as the vertical diameter of the eye. Maxillary and mandibidary

teeth biserial or uniserial, according to the age of the individual.

The teeth on the ])alate are sometimes entirely lost with age. An-
terior canines not much exceeding in length those on the side of the

jaws. Gill-openings small, not wider than the eye, two-fifths of the

length of the snout, which is rather pointed, narrow. Eye some-

what nearer to the angle of the mouth than to (lie extremity of the

snout. Cleft of the mouth rather more tlmn one-third of the len^rth

h2
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of the head. Tail as long as the body. The length of the head is

one-half of that of the truuk. Yellowish, finely mottled with brown ;

fins and sides, and especially the lower parts, with white browu-edged

ocelli of the size of the eye ; fins without white edge. Gill-opeuiug

brown.

Galapagos Islands ; Pacific coast of Central America.

a. Adult. From Mr. Goodridge's Collection.

B. Posterior nostrils not tubular: Gymnothorax.

1. Sodi/ moderatvly clonf/ate ; fail not (or not much) longer than the bodi/

;

snout of moderate extent.

a. Ornamented, hy well-defined zvhite (in spirits) sjwts or ocelli.

a. Ma.rillanj and intermaxillary teeth biserial.

7. Muraena meleagris.

Muvaena meleagris, Shaw, Xaf. Mixc. pi. '220; Gen. Zool. iv. 1, p. 32 ;

Richards. J'ot/. Ereb. ^- Terr. Fish. p. O-'].

Thyrsoidea meleagris, Kaup, Apod. p. 91 (copied from Richardson').

clilorostignia, Kaup, Apod. p. 89.

Murreua clilorostigma, Bleek. Nat. Tt/ds. Ned. Ind. xv. p. 100.

Gymnothorax clilorostigma, Bleek. All. Ichth. Mur. p. 97, pi. 34.

'lig. 2.

Teeth biserial, except those on the vomer and on the side of the

mandible. Canines rather small, and the mouth can be shut com-
pletely. Anterior nasal tubes very short. Gill-opening narrow.

Snout of moderate length, moderately compressed. Eye small, less

than one-half of the length of the snout. Cleft of the mouth wide.

Tail rather longer than the body. The length of the head is con-

tained twice and one- third or twice and two-thirds in that of the

trunk. Brownish black, with innumerable yellowish dots, which are

smaller than the eye.

Vert. 60/GO.

Indian and Pacific Oceans.

a. Half-grown. Old Collection. Type of the species.

h. Adult. Zanzibar. Presented by Lieut.-Col. Plaj-fair.

c. Adult : stuSed. Zanzibar. From Lieut.-Col. Playfair's Col-

lection.

cl. Adult : stufied. Mauritius.

e. Half-grown. Java. From Dr. Bleeker's Collection.

f. Young. Feejee Islands. Voyage of the ' Herald.'

g. Adult : skeleton. Seychelle Islands. Presented by Prof. E. P.

Wright.
8. Mursena miliaris.

ISIurenophis punctata, Casteln. An. Am. Sud, Poiss, p. 82, pi. 42.

fig. 3.

Thyrsoidea miliaris, Kaup, Ajiod. p. 90.

Gjminothorax scriptus, Pocy, Repert. Fis.-nat. Cuba, ii. p. 261.

Teeth biserial, except those on the vomer and on the side of the

mandible. Canines rather small, and the mouth can be shut com-
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plctel)-. Gill-opening as wide as the eye. Snout of moderate

length, twice as long as the eye, which is of moderate size. Cleft of

the mouth of moderate width, two-fifths of the length of the head.

Tail rather longer than the hody. The length of the head is two-

fifths of that of the trunk. Bruwn or black, entirely covered with

innumerable yellowish dots, the largest of the size of a small pin's

head.

Martinique ; Cuba.

(t. Adult. Cuba. From the Collection of the Zoological Society.

9. Mursena flavopicta.

Thyrsoidea flavopicta, Kmtp, Apod. p. 90.

Teeth biserial, except those on the vomer and on the side of the

mandible. Canines small ; the mouth cannot be shut completely.

Gill-opening rather wider than the eye. Snout of moderate length.

Eye small, less than one-half of the length of the snout. Cleft of

the mouth wide. Tail rather longer than the body. The length of

the head is two-fifths of that of the trimk. Tail black, with innu-

merable round yellow spots smaller than the eye ; towards the trunk

the yellow spots are more densely crowded and irregular in shape

;

and towards and on the head the yellow colour becomes the

ground-colour, and the black appears in the form of reticulated

lines.

Tropical parts of the Atlantic.

a. Fine specimen. St. Helena. Presented by J. C. MeUiss, Esq.

Murceim elahorata, Poey, Mem. Cub. ii. p. 323, and Repert. Fis.-

nat. Cub. ii. p. 262, is very closely allied to, and perhaps identical

with, this species ; it has the vomerine teeth in a double series.

^. Maxillary teeth only biserial.

10. Muraena stellifera.

Richards. Voy. Ereh. ^- Terr. Fish. p. 80.

Teeth uniserial, except those of the raaxiUary, which is armed with
an inner series of four or five strongish teeth. Mandibulary teeth

about twenty in number on each side. Canines strong, the jaws not

shutting completely. Gill-opening narrow. Snout rather produced

and pointed, not quite twice as long as the eye, which is of moderate
size. Tail longer than tlie body. The length of the head is two-

fifths of that of tlio trunk. Brownish, with four regular longitudinal

scries of pale-blue spots, each of about the size of the eye. Fins

with a narrow bluish edge.

Madagascar.

a. Type of the species, 7 inches long. Presented by Dr. J. E.

Gray.

Gymnothorei.v uiari/arttojihorus, Bleek. (Xed. Tydschr. Dierk. ii.
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p. 53 ; or Atl. Ichth. Mur. p. 97, pi. 31. fig. 1), appears to be a va-

riety of M. stfllifera. Like the specimen on which M. steUlfera was
founded, the type of G. margaritophorKS is a young individual, dif-

fering from the other only iu having an interrupted broad brown
band from the eye along the upper side of the back to above the

gill-opening.

a. Eight and a half inches long. Amboyna. From Dr. Bleaker's

Collection.

y. Maxillary teeth uniserial.

11. Mursena punctata.

Gynmothorax punctutus, Bh Schtt. p. o2G.

Calamaia paum, Russell, pi. 3:^.

Murfena punctata, Richards. Voy. Ereb. Sj- Terr. Ichth. p. 8.3 (copied by
Kaup, Apod, p. G4).

Teeth uniserial ; mandible with about twenty-three teeth on each

side, the four anterior being the largest. Canines moderately deve-

loped ; the mouth can be shut completely. Anterior nasal tubes

rather short, only half as long as the eye. Gill-opening wide, at least

twice as wide as the eye. Snout compressed, rather produced,

pointed, more than twice as long as the eye. Eye of moderate size,

situated above the middle of the gape. Cleft of the mouth Avide, half

as long as the head. Tail rather longer than the body. The length

of the head is two-fifths of that of the trunk. Blackish brown, all

parts with numerous bluish-white darker-edged oceUi, the largest

on the tail being about of the size of the pupil, and those on the

anterior part of the body not being much smaller.

Coast of Southern India.

«. Adult. Madras. Collected by Surgeon F. Day.
h. Adult : stuffed.

12. Muraena conspersa.

Gynmothorax conspersus, Poey, Repcrt. Fis.-7iut. Cuba, ii. p. 259.

Teeth uniserial, mandible with about seventeen teeth on each side ;

vomerine teeth small, biserial. Anterior teeth large. Tail but little

longer than the body. The length of the head is two-filths of the

distance between the giU-opening and vent. The diameter of the

eye is somewhat less than one-half of the length of the snout. The
whole body is covered with very small blue dots one-sixth of the
diameter of the eye, their distance from one another being equal to

the diameter of the eye. The anterior and superior haK of the head
without dots. (Poey.)

Cuba.

13. Mursena ocellata.

Gynmothorax ocellatus, Ayuss. in Spix, Pise. Bras. p. 91, tab. 50 6.

Muvffina meleagris, Quay ^- Gaim. Voy. Freyc. Zool. p. 245, pi. 52.
fig. 2.

ocullata, Jcnytis, Voy. Beaylc, p. 145 ; Richards. Voy. Ereb. c^-

Terr. Ichth. p. 82, pi. 47. figs. 6-10 (copied by Kaup, Apod. p. 61).
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Neomurc'cna nigromarginata, Girard, in U. S. 8,- Mex. Bound. Ichthyol.

p. 7Ci, pi. 41.

PMureiiopLia variegata, Cadcln. Anhn. Amer. Sud,Puiss. p. 83, pi. 43.

fig. 2.

Priodonophis ocellatus, Kaup, Aale Hamhurg. Mus. p. 22; Ktier,

Novara, Fiselie, p. 383 ; Foeij, Mepert. Fis.-nat, Cuba, ii. p. 2G2.
nieleagris, I'oei/, I. c.

Teeth uniserial (some of them slightly serrated), mandible with
twelve or fourteen teeth on each side, the two anterior being canines

of moderate size. Intermaxillary teeth not much larger than maxil-
lary ; there are no teeth on tlic mesial line betiueen the intennaxillarij

teeth. The mouth can be shut completely. Anterior nasal tubes
short. Gill-opening narrow. Snout short, thick. Eye rather

small. Cleft of the mouth of moderate width. Tail longer than the

body. The length of the head is one-half or two-fifths of that of the

trunk. Brownish grey, with numerous round white spots irregu-

larly disposed, the largest being about as large as the eye. Dorsal
fin with subaltcruate large white and black sjjots, anal with a broad
black margin.

The Muranophis variegata of Castelnau, from llio Janeii'O, is said

to lack the black spots on the dorsal fin.

Atlantic coasts of tropical America ; Pacific coast of Panama.

.

a. Adult : stuffed, 44 inches long.

6, 0. Half-grown : sldns. Jamaica. Piu'chased of Mr. Parnell.

d. Half-grown. Gulf of Mexico. Presented by Sir- J. llichardson.

e,f. Half-grown and young. Bahia.

ij. Half-grown. Brazil. Presented by Lord Stuart.

h, i, Ji-l. Half-grown. South America.

m. Young. Panama. From Mr. Salvin's Collection.

n. Young. From Mr. Stokes's CoUectiou.

14. Mursena dovii.

Teeth uniserial, not serrated ; mandible with about eighteen teeth

on each side, the two or three anterior being canines of moderate
size. Intermaxillary teeth as large as the anterior of the mandible,

and there is a hmcj mesial canine tooth. The mouth can be shut

nearly completely. Gill-opening as large as the eye, which is of

moderate size. Snout rather produced, more than twice as long as

the eye. Cleft of the mouth wide, two-fifths of the length of the

head. Tail longer than the body. The length of the head is

scarcely less than one-half of that of the trunk. The doi-sal fin begins

considerably in advance of the gill -opening. Brownish black,

with bluish dark-edged ocelU smaller than the eye, rather distant

from one another, and not very numerous. Fins coloured like the

bodij.

Panama.

rt. Twenty-one inches long. Presented by Captain Dow.
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15. Mursena nudivomer.

Giinth. in Fish. Zanz. p. 127, pi. 18.

The anterior intermaxillary and mandibular}- teeth arc biserial,

the others uniserial (some of the teeth slightly serrated) ; the vomer
is toothless (in the only example known); mandible with about twenty

teeth on each side ; canines small. Ej^e small. Snout of moderate

length. Cleft of the mouth of moderate width. Tail apparently

somewhat longer than the body. The length of the head is two-fifths

of that of the trunk. The anterior half of the fish is yellow, vnth.

small bro^VIl spots and lines ; whilst on the posterior half the brown
may be regarded as the ground-colour, ornamented with ovate yellow

spots larger than the eye, and so closely arranged that the brown
colour forms merely a continuous network of lines.

Zanzibar.

a. Type of the species, stuffed, 34 inches long. Fi-om Lieut.-Col.

Playfair's Collection.

b. Adult : stuffed. From Lieut.-Col. Playfair's Collection.

b. Species ornamented by tceU-deJined black cross bands.

16. Muraena rlippellii.

Mm-fena colubrina, Laeep. v. pp. (327, (341, (i42, pi. 19. fig. 1 (not

Boddacrt) ; Richards. Vol/. Ereb. Sf Terr. Fish. p. 88 ; Bleek. Nat.

Tydschr. Ned. Lid. vi. p. 335.

reticulata, Itiipp. Atl. Fisch. p. 117 (not 7?/.).

Dalophis r\ipflli;e, M'Clell. C'ulc. Journ. Nat. Hist. v. p. 213.

Thyrsoidea colubrina, Kaiip, Apod. p. 84 (copied from Richardson).

(ivnmothorax reticularis, ^/eeA'. Atl. Ichth. Mur. p. 98, tab. 33. fig. 1

;

'tab. 37. fig. 4; and tab. 39. fig. 2 (not Block).

Teeth uniserial, younger examples sometimes with one or two
additional teeth, forming an inner maxillary series ; mandibulary
teeth 20 to 23 ; canines moderately developed ; the mouth can be

shut completely. Anterior nasal tubes much shorter than the ver-

tical diameter of the eye. Gill-opening as wide as the eye. Snout
slightly compressed, of moderate length ; eye of moderate size,

rather more thau half the length of the snout, situated nearly above

the middle of the cleft of the mouth. Cleft of the mouth rather

wide, its length being contained t^vice and two-thirds in that of the

head. Tail longer than the body ; the length of the head is con-

tained from twice and one-third to twice and two-thirds in that of

the trunk. Head, bodi/, mid fins encircled by 18 or 2(J coni])lete,

u'cll-defined black rvngs, wJiich are considerably narrower than the

interspaces. With age the dorsal part of each ring becomes some-
what diffiised. The three rinys on the head very distinct {none on the

end of the snoat) ; the first through the eye, the second behind the

cleft of the mouth, the third in front of or across the gill-opening.

East-Indian archipelago.

a, b. Adult. Moluccas.

f, d. Half-grown aud young. Borneo.
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e. Hiilf-grown. Presented by the lloyal College of Surgeous.

This species has been confounded by Lacepedc with the Murcena

coluhrina of previous authors, which is an Ophiuroid Eel, and by
Blceker with Gjmnothorax reticulata of Bloch.

1 7. Muraena petelli.

Murasna inibila, Richards. Voy. Ereb. i^ Terr. Fish. p. 81 (spec, fi'om

Mauritius).

petoUi, Bleek. Nat. Tyds. Ned. Itid. xi. p. 84 ; or Act. Soc. Sc.

Ind.-Ni'derl. ii. Amhoyna, viii. p. 92.

? Muneua interrupta, ICaiip, Ajwd, p. 07, tig. 51.

Gymuothorax petelli, Bleek. Atl. Icldh. Murain. p. 99, pi. 32. fig. 1.

Teeth uniserial, young examples with some additional teeth form-

ing an inner maxillary scries ; maudibulary teeth about 23 on each

side. Canines moderately developed, the mouth cannot be shut

completely. Gill-opening not wider than the eye, which is of

moderate size, situated somewhat nearer to the end of the snout

than to the angle of the mouth. Snout rather produced, not twice

as long as the eye. Cleft of the mouth wide, its length being con-

tained twice and one-fourth in that of the head. Tail longer than

the body ; the length of the head is one-third of that of the trunk.

Brown, ivith from 17 to 18 dark cros.'s bands, broader than the inter-

spacesi ; the first, indistinct, on the end of the snout ; the third, very

distinct, at the commencement of the dorsal fin. In old examples

most of tlie bands are broken up into spots, but the anterior dorsal

bands remain distinct.

Indian Ocean and archipelago. Red Sea ?

a. Ty]ie of the species, 19 inches long. Java. From Dr. Bleeker's

Collection.

b. Stuffed, 44 inches long. Mauritius. From Dr. Janvier's Col-

lection.

18. Mursena reticularis.

Gymnothorax reticulaiis, BL Ausl. Fisch. ix. p. 85, pi. 41G ; Bl. 8chn.

p. 528.

reticiilatus, Bl Sclin. p. 528.

Murffiuophis reticularis, Lacep. v. pp. 028, 042, 043.

MuriBua reticulata, Richards. Voy. Ereb. 6f Terr. Fish. p. 82 (cop. by
Kaup, Apod. p. 00, Hg. 49).

minor, Schley. Faun. Japon. Poiss. p. 209, pi. 115. fig. 2.

rriodonopliis minor, Bleek. Verh. Bat. Gen. xxvi. p. 123; Kner, No-
vara, Fi.'<ch. p. 382.

Teeth uniserial (some of them slightly serrated) ; mandibulary

teeth thirteen ; canines very small ; the mouth can be shut com-

])letely. Anterior nasal tubes very short. "Width of the eye and
gill-opening nearly equal. Snout scarcely compressed, rather short

;

eye of moderate size, two-thirds the length of the snout, situated

somewhat nearer to the angle of the mouth than to the end of the

snout. Cleft of the mouth of moderate width, one-third of the

length of the head. Tail longer than the body : the length of the
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head is contained twice and one-third in that of the trunTc. Body
with about IG hlaclc cross bands, which are rather broader than the

intcrsjmccs ; their ventral portion is well defined, but the dorsal half

is more diffuse, whilst the part on the dorsal fin is again well marked.

The fu'st distinct ventral baud is behind the giU-opening, luhilst the

head and the back are closely spotted and dotted ivith brown.

China ; Japan.

a. Thirteen inches long. China Seas. Presented by Sir J. Rich-

ardson.

b. Half-grown. Japan. From Dr. Bleeker's Collection.

Blecker erroneously refers Bloch's G. reticidaris to the preceding-

species. Our examples agree very weU with the figure given by
Bloch, which is very accurate.

19. Mursena punctato-fasciata.

Murfena catenata, Bleek. Act. Sac. Ind.-Necrl. i. Amhoyna, p. 66 (not

synon.).

Gymnothorax punctato-fasciatus, Bleek. Atl. Ichth.Mur. p. 99, tab. 31.

fig. 4.

Teeth uniserial ; mandibulary teeth 16-17; canines very small;

the mouth can be shut completely. Anterior nasal tubes very short.

Width of the gill-opening rather more than that of the eye. Snout

scarcely compressed, short ; eye of moderate size, two-thirds of the

length of the snout, situated somewhat nearer to the angle of the

mouth than to the end of the snout. Cleft of the mouth of mode-
rate width, one-third of the length of the head. Tail longer than

the body ; the length of the head is one-third, or a little less than one-

third, of that of the trunli. Body ivith from 28 to 33 irregular more
or less complete broivn rings. Head and the interspaces between the

bands closely dotted and spotted with broivn.

East-Indian archipelago.

a. Adult. Amboyna. From Dr. Bleeker's Collection. Type of the

species.

b-c. Adult and young. Amboyna. Purchased of Mr. Frank.

d-e. Adult. From the Collection of Dr. van Lidth de Jeude.

c. Species ornajnented by loell-defined polygonal or round black spots.

20. Muraena tessellata.

F Gymnothorax favagineus, Bl. Schn. p. 525, tab. 105.

? Mm'ffiua favaginea, Cuv. Bk/ne Anim.
Thperodoutis reticulata, M'C'lcll. Calc. Jvurn. Nat. Hist. v. 1845,

pp. 188, 216, pi. 7. fig. 1 (not Bl. Schn.).

Miurffina tessellata, Richards. Ichth. Sidph. p. 109, pi. 55. figs. 6-8

;

and Breb. S,- Terr. Fish. p. 88 ; Blcek. Nat. Tydschr. Ned. Ind. v.

p. 530, or Vcrh. Bat. Gen. xxv. Muran. p. 74.

isingteena, Richards. Ichth. Sulph. p. 108, pi. 48. fig. 1 : and
Breb. ^ Terr. Fish. p. 86.

python, Kaup, Apod. p. 68, fig. 52.

favaginea, Kaup, Apod. p. 68, fig. 53.
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Thyrsoidea tessellata, Kawp, Apod. p. 76.

isingleona, Kaup, Apod. p. 75, fip:. 57.

Gymiiothorax isiiifxtoeua, Ukek. All. Ichth. Mnr. p. 92, pi. 37. fig. 1.

tcsscUatus, Bleck. I. c. p. 93, pi. 27. fig. 3, and pi. 28. fig. 1.

Tectli imiserial, younger examples sometimes with two or three

additional teeth, forming an inner maxillary series. Canines mode-
rately developed ; the mouth can be shut completely. Anterior

nasal tubes much shorter than the vertical diameter of the eye.

Gill-opening Avider than the eye. Snout compressed, of moderate

length ; eye rather small, rather less than half the length of the

snout, situated above the middle of the cleft of the mouth. Cleft of

the mouth wide, its A\ddth being contained twice and one-third in

the length of the head. Tail nearly as long as the body ; the lenrjtJi

of the head is one-third of that of the trunk. Head, body, and fins

with large polygonal or rounded black spots separated by narrow
white hncs (tessellata) or by distinct interspaces of the ground-colour,

all or most of the spots being wider than the interspaces {ising-

teend).

Indian Ocean and archipelago.

a. var. tessellata.

a. Large specimen. Africa. Presented by — Nimmo, Esq.—Type
of 31. 2}>/thon, Kaup.

b. Fine specimen. Zanzibar. Presented by Lieut.-Col. Playfair.

c. Half-grown : stufled. Zanzibar. Presented by Lieut.-Col. Play-

fair.

d. Adult. East-Indian archipelago. From Dr. Bleeker's Col-

lection.

e. Young. Presented by Sir J. Richardson.—Type of M. tessellata.

jj. var. intermedia.

f. Adult : stuffed. From the Collection of the Zoological Society.

(/. Adult, From Dr. Kaup's Collection.

y. var. isingfeena.

h. Adult : stuifed. China. Presented by J. R. Reeves, Esq.—One
of the types of 21. isingteena.

i. Half-grown. China. Presented by J. R. Reeves, Esq.—One of

the types of M. isingteena.

k: Half-grown. East-Indian archipelago. From Dr. Bleeker's

Collection.

/. Half-grown : stufled. Mauritius. From Dr. Janvier's Col-

lection.

m. Adidt : stuffed. Zanzibar. From Lieut.-Col. Playfair's Col-

lection.

n. Skull.

21. Muraena reevesii.

Ricluirds. Ichthyol. Stdph. p. 109, pi. 48. fig. 2.

Teeth uniserial, without basal lobe ; there are about 17 on each
side of the mandible. Canines of moderate size, the jaws shutting
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completely. Anterior nasal tubes short; gill-opening not wider

than the eye. Snont compressed, rather short ; eye of moderate size,

its diameter being more than one-half of the length of the snout,

situated nearer to the end of the snout than to the corner of the

mouth. Cleft of the mouth wide, its length being contained twice

and one-third or twice and one-sixth in that of tlie head. Tail

longer than the body ; the length of the head is contained twice

and one-third in that of the trunk. Davl-lrown, with several series

of indistinct blacl- round spots, longitudinally arranged, and of ahout

the size of the eye ; head with spots similar to those of the body in size

and form ; fins ivithout light margin.

China ; Japan.

a, b, c. Adult. Japan. Purchased of Mr. Jamrach.

22. Mursena tigrina.

Riippell, Atl. p. 118, taf. 30. fig. 2 ; Eaiq), Apod. p. 69.

Teeth uniscrial, except the vomerine series, which is forked in

front. Tail nearly twice as long as body. Yellowish, with three

alternate longitudinal scries of round brown spots, those of the

middle series being the largest.

Red Sea.

23. Muraena fimbriata.

Murajna fimbriata, Bennett, Proc. Comm. Zool. Soc. i. 1831, p. 168.

buUata, Richards. Ereb. ^- Terr. Ichth. p. 86 (cop. by Kaup,

Apod. p. 81, fig. 60).

isingleena, lileek. Nat. Tyds. Ned. Ind. ix. p. 277 (not Richards.).

isingleenoides, lileek. Verh. Bat. Geii. xxv. Mur. p. 4S.

Gymnotliorax isingleenoides, Bleek.Atl. Ichth. 3Lir. p. 91, pi. 35. fig. 1,

pi. 36. fig. 1 (coloration of anal fin incorrect).

Teeth uniserial, without basal lobe
;

younger examples some-

times with two or three additional teeth, forming an inner maxillary

series. Canines well developed, but the mouth can be shut nearly

completely. Anterior nasal tubes much shorter than the vertical

diameter of the eye. Gill-opening not wider than the eye. Snout

narrow, somewhat produced ; eye of moderate size, half the length of

the snout, situated above the middle of the cleft of the mouth. Tail

a little longer than the body ; the length of the head is contained

twice and one-fourth or twice and one-third in that of the trunk.

Body and tail with three or more more or less regular longitudincd

series of round black spots, most of which are larger than the eye,

but smaller than the interspaces of the ground-colour. Fins ivith a

white margin. Head with small black sp>ots.

East-Indian archipelago,

a. Young. Borneo. Presented by Sir J. Richardson.—Type of

M. bullata.

b. Adult. Amboyna. Purchased of Hr. Frank.

c. Adult. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.—Type of M. isingleenoides.
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d, e. Adult. East-Indian archipelago. From the Collection of Dr
van Lidth do Jeudo.

*^'
TT°'^P

^' ^'°^* J^ssington. From the Ilaslar Collection.
y. Half-grown

; type of the species. Mauritius. From the Collec-
tion of the Zoological Society.

h. Half-grown. Presented by Sir A. Smith.

24. Muraena microspila.

Gymnothorax bullatus, Bleek. Atl. Ichth. Mm- p 91 pi '>7 fi.r o ,o
on plate), pi. 43. fig. 8 (not synonymy).

• e- - ^

Teeth uniserial, without basal lobe ; there are about 20 on each
side of the mandible. Canines rather smaU, the iaws shuttin<r
completely. The length of the anterior nasal tubes is nearly equal
to the vertical diameter of the eye. Gill-opening as wide as the
eye. Snout rather narrow and produced ; eye small, two-fifths of
the length of the snout, situated above the middle of the cleft of the
niouth which is wide, contained twice and one-sixth in the len<nh
of the head. Tail as long as the body ; the length of the head is cm-
tamed twice and two-thirds in that of the trunk: Body and tail luith
two or three longitudinal series of round black spots, those of the
dorsal series being much larger than, and those of the middle series
about as large as, the eye. Head nearhj immacidate ; fins luiihout
watte margin. ''

East-Indian archipelago.

a. One of the typical examples of Bleeker's Murana hullata.

25. Mui-aena melanospila.

Mm-iena melanospilos, Bleeh. Nat. Ti/dsch: Ned. Ind. ix p 979
Gymnothorax melanospilos, Bleek. Atl. Ichth. Mm: p 90 xA 4''

fig. 1.
r

, I . -.

Teeth uniserial, without basal lobe; there are about 19 on each
side of the mandible. Canines much larger than the other teeth
and the jaws do not shut. Anterior nasal tubes verv short Gill-
opening wider than the eye. Snout short and compressed; eife small
one-hall of the length of the snout, situated above the middle of the
cleft of the mouth, the length of which is contained twice and two-
thirds m that of the head. TaU a little longer than the body ; the
length of the head is one-third of that of the trunk. Brown bodyand tad ivtth round or ovcd black spots, generally larger than the em
and longitudinalhj arranged. Spots on the head much the smallest
ruis with a narrow whitish edge.

Sumatra and IJooro.

(t. Tyiie of the species. From Dr. Bleeker's Collection.

26. Muraena polyophthabnus.
Murtena polyoplithahnus, Bleek. Act. Sor. Sc. Indo-Neerl. iii. Celebes

3t. p. 15. '
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Gymnothorax polvophthalmus, Bleek. Atl. Ichth. Mur. p. 96, pi. 30.

fig. 3.

Known from a single very young example only.

Teeth biserial. Snout of moderate length. Tail a little longer

than the body ; the length of the head is two-fifths of that of the

trunk. The entire fish is ornamented with round brown spots of

about the size of the eye, forming three irregular longitudinal series.

TJie larger of these spots are ocelli, with a yellow centre.

Celebes.

a. Type of the species, 4| inches long. From Dr. Bleeker's Col-

lection,

d. Species ornamented by yelloioish lines., forming a network.

27. Mursena undulata.

Mursenophis undulata, Lace'p. v. pp. G29, 644.

Murrena cancellata, Richards. Voy. En-b. Sf Terr. Fish. p. 87, pi. 46.

figs. 1-5 ; Bleek. Verh. Bat. Gen. xxv. Mur. p. 74, or Nat. Tydschr.

Ned. Ind. \. p. 531, and viii. p. 326.

valenciennii, Eyd. Sf Soul. Voy. Bonite, Poiss. p. 207, ])1. 8.

fig. 1.

agassizi, Bleek. Nat. Tyds. Ned. Ltd. viii. p. 458.

Thyrsoidea canct-llata, Kaup, Apod. p. 76, fig 59 (description copied

from Richardson).

Gymnothorax cancellatus, Bleek. Atl. Ichth. 3Inr. p. 93, tab. 32. fig. 3,

tab. 33. fig. 2, tab. 39. fig. 1 ; Juier, Novara, Fisch. p. 384.

agassizi, Bleek. I. c. p. 95, tab. 41. fig. 2.

Muraina nubila, Giinth. Fish. Zanz. p. 127 (not Rich.).

Teeth uniserial, sometimes two additional teeth forming an

inner maxillary series ; mandibulary teeth from twenty-six to

thirty in number on each side (in adult examples) ; canines

strong, normally four pairs in the lower jaw ; also two of the

maxillary teeth are canines. The mouth cannot be sMit com-

pletely. Anterior nasal tubes short. GiU-opening not wider than

the eye. Snout produced, piointed. Eye rather large, more than

half the length of the snout, situated above the middle of the

cleft of the mouth. Cleft of the mouth very vdAc, one-half, or

nearly one -half, of the length of the head. Tail longer than the

body. The length of the head is contained twice and one-third in

that of the trunk. Ground-colour brown, or brownish black ; head

and anterior part of trunk with irregular, more or less distinct dark

spots. Undulated and partly reticulated, chiefly subvertical yel-

lowish lines over the body and fins, and becoming more distinct

towards and on the tail. These lines are sometimes limited to the

posterior part of the tail, and the body is irregularly mottled with

brown {M. agassizii). Gill-opening without black spot ; fins not

white-edged.

Vert. 64/68.

Indian and Pacific Oceans.

a. Many adult and half-grown specimens, in spirits and stuffed.
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Zanzibar. From the Collections of Lieut.-Col. Playfair and
Dr. Kirk.

h. Adult. East-Indian archipelago. From Dr. Blcekcr's Col-

lection.

c. Adult. Cocos Islands. From Dr. Bleoker's Collection.—Type of

M. agassizi.

d. IIalf-gro^\Ti. Sandwich Islands. Presented by Lieut. Strick-

land.

e. Adult : stuffed. From the Collection of the Zoological Society.

/, r/. Young. Presented by Sir A. Smith.

/(. Adult : skeleton. Zanzibar. Presented by Lieut.-Col. Playfair.

A very young example, which is now almost destroyed, has been
named by Dr. Bleeker Mur(vna blocJiii, Verh. Bat. Gen. xxv. Mur.
p. 49, or Nat. Tyds. Ned. Ind. vii. p. 102. The description reap-

pears in Atl. Ichth. Mur. p. 102, and a figure is added on pi. 36,

fig. 2. This specimen appears to have been a young of M. un-
dulata.

a. Typo of M. hlocMi. From Dr. Bleekcr's Collection.

28. Muraena macassariensis.

Murfona tliyrsoidea, Richards. Voy. Sulph. Fish. tab. 49. fig. 1 (not
descript.).

Gymnothorax makassariensis, Bleek. Ned. Tydschr. Dierh. i. p. 168

;

or Atl. Ichth. Mm: p. 104, pi. 37. fig. 3.

?? Mursena elegantissinia, Kaiqi, Apod. p. 67.

Thyrsoidea macrops, Kaup, Apod. p. 74.

Teeth uniserial, sometimes two additional teeth forming an inner

maxillary series ; mandibulaiy teeth about twenty on each side ;

canines rather strong, hut the mouth can he shut completely. Ante-
rior nasal tubes short. Gill-openings narrower than the eye. Snout
somewhat produced, not twice so long as the eye, which is large and
situated above the middle of the cleft of the mouth. Cleft of the

mouth very wide, one-half of the length of the head. Tail scarcely

longer than the body. The length of the head is contained twice

and two-thirds in that of the trunk. Brown, with very fine ver-

miculated white lines, formingan irregular network, the area of each
mesh darker in the centre. Gill-opening without black spot. Fins
with a narroiu white margin.

China ; Celebes ; North Australia.

a. Adult. China.

6. Young. China. Presented by Sir E. Belcher.—Type of Th.
macrops.

e, d-e. Half-grown. Cape York. Collected by Hr. Damel.

29. Muraena formosa.

Gymnothorax formosus, likek. Ned. Tydschr. Dierk. ii. p. 51 ; or Atl.

Ichth. Mur. p. 94, pi. 30. fig. 1.

rhodocephahis, Bleek. I. c. l", p. 50 ; or /. e. 2", p. 93, pi. 29. fig. 2
(young).
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Teeth uniserial, sometimes a few additional teeth form an inner

maxillary series ; mandibular}' teeth about twenty on each side

;

canines rather strong, but the mouth can be shut completely. Gill-

openings narrower than the eye. Snout of moderate length, not

tmce as long as the ei/e, which is rather Jarge and situated somewhat
nearer to the end of the snout than to the angle of the mouth. Cleft

of the mouth very wide, one-half of the length of the head. Tail

scarcely longer than the body. The length of the head is one-third

of that of the trunk. Tail with large polygonal black spots, separated

by an ii-regular network of yellowish lines. These large spots are

broken up into irregular smaller ones, the nuchal region being densely

covered -with very small spots. A brown blotch across the head ;

snout iinspotted. A deep-hrown spot on the gill-opening and the

angle of the month. Fins with a yellow margin.

Coram and Amboyna.

a. Type of the species, 19 inches long. Ceram. From Dr. Blocker's

Collection.

b. Type of G. rhodocephalus, 9^ inches long. Amboyna. From
Dr. Bleeker's Collection.

30. Muraena pseudothyrsoidea.

Murfena pseudothyrsoidea, Bleek. Nat. Tyds. Ked. Tnd. iii. p. 778, or

Verh. Bat. Gen. xxv. 3Iur. p. 44; ? Kaiip, Apod. p. (35.

Gvmnothorax pseudotliyrsoideiis, Bleek. Atl. Ichth. Mur. p. 104,

pi. 46. fig. 2.

Teeth uniseiial ; mandible with about eighteen teeth on each

side ; canines moderately developed ; the mouth cannot be shut

completely. Gill-openings not larger than the eye. Snout of

moderate length, twice as long as the eye, which is rather small, and
nearer to the end of the snout than to the angle of the mouth. Cleft

of the mouth wide, its length being contained twice and one-fourth

in that of the head. Tail not quite so long as the body. The length

of the head is two-fifths of that of the trunk. Brown, with very fine

vermiculated white lines, forming an irregular network. Gilt-

op>eniug luithout hlaclc spot ; fins without white margin.

Celebes ; Amboyna.

a. Tyi^e of the species. Celebes. From Dr. Bleeker's Collection.

6. Body with dark or light markings, which are not well defined, and more
or less irregular.

a. Maxillary teeth biserial.

31. Muraena tile.

Murrenophis tile, Ham. Buck. Fish. Gang. pp. 18, 363.

Lycodontis literata, M^Clell. Calc. Juurn. Nat. Hist. v. p. 186, pi. 7.

"fig. 2.

punctata, M'Clell. I. c. p. 187, fig. 3.

Strophidon literata, M' Civil. I. c. pp. 203, 215.

punctata, M'Clcll. I. c. pp. 203, 215.

niacidata, M'CMl. I. c. pi. 8. fig. 1.
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Muraena vermiculata, Richards. Voij. Ereh. Sf Terr. Fish. p. 92.

gracilis, Richards. I. c.

punctata et literata, Bhek. Verh. Bat. Gen. xxv. 3Iur. p. 42.

tile, Bleek. I. c. Benq. p. 159 ; or Nat. Tijds. Ned. Lid. ix.

p. 427.

Tliyisoitlea tile, Kaup, Apod. p. 93 (copied from Richards. ), fig. CO.

Gyiiinothorax tile, Bleek. Atl. Irhfh. Miir. p. 97, tab. 34. fig. 1; Kncr,

Norara, Fische, p. 335.

yiJl the teeth more or Zc.fS distinctly bisrrial, except the lateral of the

mandible, which are iiuiserial. Canine teeth small. Anterior nasal

tubes very short. Snout of moderate length, rather obtuse. Eye of

moderate size, one-half or two-thirds of the length of the snont,

situated somewhat nearer to the angle of the mouth than to the end

of the snout. Cleft of the mouth of moderate width. Gill-opening

about as wide as the eye. Tail as long as, or shorter than, the body.

The length of the head is one-third of that of the trunk. Brown or

brownish black, with numerous irregular very small light specks, uu-

e(]ual in si/e. These specks disappear more or less with age on the

anterior part of the body, but are distinct on the dorsal fin and

tail.

Indian Ocean.

a, h. Several adult and half-grown specimens. Calcutta.

c. Adult. India. Presented by General Hardwicke.—Type of M.
vermicularis.

d, e. Half-grown. India.—Types of M. gracilis.

f. Adult. East Indies. From Dr. Bleeker's Collection.

32. Muraena thyrsoidea.

Muraena thyi'soidea, Richards. J'ui/. Sidph. Ichth. p. Ill (not fig).

and Voy.'Ereb. ^- Terr. p. 90; Vant. Mai. Fish. p. 330, pi. 5. f. -y.

griseobadia, Richards. Vuy. Ereh. Si- Terr. Fish. p. 89.

prosopeion, Bleek. Nat. Ti/ds. Ned. Lid. iv. p. 300 ; or T'erh.

Bat. Gen. xxv. 3Lir. p. 73.

ThjTSoidea griseobadia, Kaup, Apod. p. 74 (cop. Richards.).

areuatn, Kaup, Apod. p. 85 (cop. Richards.).

Gyniuothorax prosopeion, Bleek. Atl. Ichth. 3Lir. p. 88, pi. 39. fig. 3.

Ski7i with scale-pouches. Teeth short, biserial, except on the in-

termaxillary and the sides of the mandible. Anterior nasal tubes

very short. Gill-opening rather wider than the eye. Snout .<!hort.

obtn.te ; ei/e veri/ small. Tail a little longer than the body; the

length of the head is one-third of that of the trunk ; fins low.

Brownish, all over minutely dotted and si)eckled with brown and

white.

East-Indian archipelago ; China ; Tonga Islands.

a. Twenty-six inches long. China. Presented by J. R. Reeves,

Esq.—Type of the description of M. thyrsoidea, but not of the

figure.

6. Skin. Pinang. From Dr. Cautor's Collection.

Blceker represents this fish {G. prosopeion) as having the aiuil fin

VOL. VIII. 1
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provided with a yellow edge and submarginal black band. The
j'ollow edge is not mentioned in the description, nor is it visible in

our specimens ; and the black band is, in reality, a longitudinal fold,

visible in many specimens of Murania.

33. Muraena buroensis.

Murfena buroensis, Bkek. Nat. Ti/ds. Ned. Ind. xiii. p. 70.

Gymnothorax buroensis, Bleeh. Atl. Ichth. Mm: p. DO, pi. 46. fig. 1

(dentition faultily represented).

griseo-badius, Bleek. I. c. p. 105, pi. 31. fig. 2 (not Richards.).

SJcin witli scale-pouches. Teeth short, biserial, except those on the

vomer and the sides of the mandible. Gill-opening rather wider

than the eye. Snout short; eye smcdl. Tail about as long as the

body ; the length of the head is two-fifths or one-third of that of

the trunk. Brown, with numerous more or less distinct, sometimes
entirely wanting, small black spots. Fins without white margin.

East-Indian archipelago.

«. Tj-pe of the species, 13 inches long. From Dr. Bleeker's Col-

lection.

h. Ten inches long. From Dr. Bleeker's Collection as M. c/riseo-

hadia.

34. Muraena polyuranodon.

Mursena polyuranodon, Bleek. Nat. Tijds. Ned. Ind. v. p. 248, or

l^erh. Bat. Gen. xxv. Mur. p. 75.

Murfeuobleuua tigrina, Kaup, Apod. p. 98 (part.).

Polyuranodon kuhlii, Kaup, Apod. p. 06.

Gymnothorax polyuranodon, Bleek. Atl. Ichth. 3Iur. p. 89, pi. 30. fig. 2.

AU the teeth hi- or triserial. Gill-opening a little wider than the

eye. Anterior teeth scarcely larger than the following. Snout of

moderate length ; eye small, half the length of the snout, situated

above the middle of the cleft of the mouth. Tail shorter than the

body ; the length of the head is one-fourth of that of the ti'unlc. Yel-
lowish brown, with ii'regular rounded, more or less confluent black

spots ; the spots coalesce into longitudinal bands on the head.

East-Indian archipelago (fresh water).

a. Type of the species. From Dr. Bleeker's Collection.

35. Muraena duivenbodii.

Murseua duivenbodei, Bleek. Nat. Tyds. Ned. Ind. x. p. 385.

Gymnothorax duivenbodei, Bleek. Atl. Ichth. Mur. p. 89, pi. 25. fig. 1.

Maxillary teeth hiserial, the others uniserial. Intermaxillary and
anterior mandibulary teeth much smaller than the mesial canines.

The mouth cannot be shut completely. Snout not twice as long as

the eye, which is of moderate size, and somewhat nearer to the end
of the snout than to the angle of the mouth. Gill-opening as wide
as the eye. Tail as long as the body ; the length of the head is

two-fifths of that of the trunk. Brownish, with rather distant
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irregular ovate or transverse darker spots. Fins without light

margin.

Tcrnate.

a. Type of the species, 258 raillims. long. From Dr. Bleeker's

Collection.

30. Muraena anatina.

Lowe, Trans. Zool. Soc. ii. p. V^'2.

Teeth irregularly biserial, the inner series composed of long,

slender teeth ; vomerine teeth uniserial. The jaws cannot be shut.

Snont prodneed, narrotv, suhapatidate ; ej'e of moderate size, Iwo-

tifths of the length of the snout, neai-er to the end of the snout than

to the angle of the mouth. Nasal tubes short. Cleft of the mouth

e.vceedii»fjh/ wide, rather more than one-half of the lenr/th of the head

Gill-oiicning narrower than the eye. Dorsal fin rather low. Tail

rather longer than the body ; the length of the head is a little less

than one-half of that of the trunk. Brownish black, with small,

irregular, pale greyish spots in moderate number, and longitu-

dinally arranged ; the largest are sometimes twice the size of the

eye, the smallest mere dots ; each spot is again marbled with darker.

Head brownish yellow, with indistinct yellowish dots above.

Madeira.

a. Presented bj- Th. Moore, Escj.

37. Mursena sanctae helenae.

Allied to M. anatina.

Teeth irregularly biserial, the inner series composed of long,

slender teeth ; vomerine teeth uniserial. The jaws cannot be shut

completely. Snout rather produced and narrow ; eye rather small,

two-fifths of the length of the snout, above the middle of the (jape.

Anterior nasal tubes shorter than the vertical diameter of the eye.

Cleft of the mouth tvide, its lenr/th leine/ contained twice and one-

fourth in that of the head. Gill-opening as wide as the eye. The
dorsal fin begins somewhat in advance of the gill-opening, and is

moderately developed. Tail longer than the body ; the length of

the head is two-fifths of that of the trunk. Brownish black, with

numerous rather irregular pale greyish spots ; the largest are about

of the size of the ej^e, the smallest mere dots; each spot is again

marbled with darker ; the smaller and larger spots are mixed with

each other.

St. Helena.

a. Fine specimen. Presented by J. C. Melliss, Esq.

38. Muraena irregiilaris.

Thyr.soidea irregularis, Kanp, Apod. p. '.t").

Intermaxillary, maxillary, and vomerine teelh biserial. Brown,
nnth large black s])ots irregularly disjiersed over the body : fins

yellowish. (Kaup.)
Brazils.

i2



1 1 G MUR^ENID-E.

/3. jfa.vilhinj teeth uniseriul.

8i». Mixrsena picta.

P Conger indicus iiiaculosus, WillHyhh/, Append, p. 24, tab. G 10.

tig. 1.

Murreua picta, Ahl, De Mur. et Ophiclith. in Thunh. Dissei-t. iii. p. 6,

tab. 2. tig-. 2 ; Gibith. in Fish. Zattz. p. 12G.

Gymnotliorax pictus, Bl. Sehn. p. 52'.); Bleek. Atl Ichth. Murcrn.

p. 87, tab. 26. tigs. 3, 4, tab. 28. tig. 3, tab. 29. fig. 1, tab. 45.

lig. 3; Kncr, Novara, Fisch. p. 384.

Murfenopbis pantberina, Lacep. v. pp. 628, 641, 643.

Murajua variegata (prat-bemon) , Quoy i^- Gaim. Voi/. Uran. Zool.

p. 246, pi. 62. tig. 1.

lita, Bichards. Voy. Ereb. S,- Terr. Fish. p. 84 ; Bleek. Nat.

Ti/dschr. Ned. lud. iii. p. 294, and x. p. 383, or Verh. Bat. Gen.

XXV. Muran. p. 47.

siderea, Bichards. I. c. p. 85, pi. 48. figs. 1-5.

pfeiffeii, BJeek. Nat. Ti/ds. Ned. Ind. v. p. 173; or Verh. Bat.

Gen. XXV. Murcsn. p. 72.

Sidera pfeifFeri, Kaup, Apud. p. 70.

pantberina, Kaup, Apod. p. 71.

Gymnotborax pantberinus, Bleek. Ned. Tydschr. Dierk. i. p. 152.

Maxillary and intermaxillary teeth in a single series ; only one

or two anterior vomerine teeth, ivhich are not subiilate, and not lare/er

than the intermaxillary teeth. The vomerine series is generally dis-

tinctly bifurcate anteriorly. Mandibulary teeth uniserial, only the

anterior subbiserial. There are no distinct canine teeth. Anterior

nasal tubes not quite as long as the vertical diameter of the eye.

Snout of moderate length ; eye small, less than one-half of the

length of the snout, situated above the middle of the cleft of the

mouth, the length of which is nearly one-third of that of the head.

Tail about as long as the body ; the length of the head is contained

twice and two-thirds in that of the trunk. Brownish grey, with

an infinite number of very small black spots separated 1iy a fine

light network ; sometimes the spots are more or less confluent into

larger irregular spots, so that the fish appears to he marbled with

brown. Yomu/ examples light coloured, wdth black ring-shaped

figures, traces of which are sometimes still visible in larger ex-

amples, in which some of the dots are grouped together so as to

form obsolete spots.

Indian and Pacific Oceans.

a, h, c-d. Adult, half-grown, and young. Zanzibar.

e. Adult : stuffed. Zanzibar. From Lieut.-Col. I'laj-fair's Col-

lection.

/. Half-grown. Moluccas.—Type of M. lita.

f/,
h, i. Adult and half-grown. East-Indian archipelago.

k. Young. Sumatra. Presented by Sir T. S. Paffies.

/. Adult. Amboyna. Purchfised.

m. Young. Borneo.

n. Half-grown. Celebes. From Dr. Bleeker's Collection.—Type
of M. pfeiff'eri.
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0. Half-grown. Aiistraliii. Presented by J. B. Jukes, Esq.—Type
of M. sklerea.

p, q. Adult and young. Australia.

r. Adult. Samoa Islands. From the Godcffroy Collection.

s-t. Young. Feejec Islands. Voyage of the ' Herald.'

M. Young.
40. Muraena nubila.

Miirana nul)ila, Richards. Voy. Enb. i^- Ten: p. 81, pi. 46. figs. 6-
10 (cop. by Kaiip, Apod. p. 57, hg. 48).

siniilis, Richards. I. c. p. 83 (cop. by Kaup. Apod. p. 63).

kidako, Schleg. Faun. Japan. Toiss. p. 266, pi. 117.

Ciymnotliorax sagenodeta, Bleek. Atl. Ichth. 3Iur. p. 100, pi. 40.

fig. 4 (not synon.) (young).

chilospilus, Bleek. Ned. Ti/dsclir. Dierk. ii. p. 52; or Atl. Ichth.

3Iur. p. 103, pi. 44. fig. 1 (young).

Skill smooth. Teeth uniserial, wifJiout basal lobe ; mandible wilh

from 14 to IG on each side ; canines moderately developed, the

mouth shutting completely. The length of the anterior nasal tubes

is rather less than the vertical diameter of the eye. Snout com-
pressed, somewhat produced ; eye small, one-half or two-fifths of

the length of the snout, situated a little nearer to the angle of the

mouth than to the end of the snout. Gill-opening as wide as the

eye. Tail a little longer than the body ; the length of the head is

contained twice and one-half or twice and two-thirds in that of the

trunk. Gill-opemmi without large black spot. Brownish, with ir-

regular dark brown blotches, more or less confluent into transverse

band-like spots. Anal Jin ivitli a black and tvhite margin. Angle

of the mouth broicn, iviih a more or less distinct irhite .spot in front.

East-Indian archipelago ; Japan; Norfolk Islands.

a. Adult. Norfolk Islands. Presented by Sir J. Richardson.

—

Type of the species.

h. Adult. Japan.-—Type of M. similis.

c. Adult. Japan. Purchased of Mr. Jamrach.

(/. Adult. Formosa. From Consul Swinhoc's Collection.

e. Young. Amboyna. From Dr. Blocker's Collection as M. sage-

nodeta.

f. Young. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.—Type of Al. chilospnlus.

Mnrcvna miilleri, Kaup, Apod. p. 69, fig. 54, from the East-Indian

archipelago.—I should not hesitate to unite this vnth. M. nnbila if

the author had not stated that he has found twenty-two mandibulary
teeth in the specimen examined by him. Dr. Blecker says that he
was unable to find the tyiucal example in the Leyden Museum.

4 1 . Mursena sagenodeta

Richards. Voy. Erch. cy Ten: Fish. p. 81 ; Kaup, Apod. p. 5!).

Skin smooth. Teeth nniserial, those of the xipper Jatv with a pos-

terior has((l lobe : mandible with about 18 teeth on each side

;

canines moderately developed (the mesial being lost in the typical
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specimen). Snout somewhat produced, eye small. Tail longer than

the body ; the lengtli of the head is two-fifths of that of the trunk.

Brownish, M'ith a network of large black meshes, about three or four

in the lieight in the middle of the length of the fish ; towards the

head tlie meshes become smaller, whilst towards the end of the tail

the meshes are replaced by transverse bars. Head finely mottled

with brown and yellowish. Angle of the mouth black ; fins with a

narrow white edge.

Mauritius.

a. Type of the species : stuffed ; 42 inches long. From Dr. Jan-

vier's Collection.

42. Muraena richardsoni.

Mura3ua grisea, Bleek. Verh.Bat. 6Vm. xxii. Bali,^. 11.

richardsouii, 5fee^. Ntd. Tyds. Ned. Lid. iii. p. 296; or Verh. Bat.

Gen. XXV. Mtu: p. 46.

troschelii, Bleeh. Verh. Bat. Gen. xxv. Mur. p. 45 ; or Nat. Tyds.

Ned. Ind. vii. p. 101.

ceramensia, Bleek. Nat. Tyds. Ned. Ind. iii. p. 297 ; or Verh. Bat.

Gen. xxv. 3Iur. p. 51.

sooliodon, Bleek. Verh. Bat. Gen. xxv. Mur. p. 43 ; or Nut. Tyds.

Ned. Ind. vii. p. 100.

vermicularis, Peters, Wiegtn. Arch. 1855, p. 271.

diplodon, Peters, Wiegm. Arch. 1855, p. 272.

Horesiana, Bleek. Nat. Tyds. Ned. Ind. vi. p. 3.34.

venosa, A'aw^), Apvd. p. 68.

Thyrsoidea ceramensis, Kaup, Apvd. p. 87.

niultifasciata, Kaup, I. c.

Gymnothorax richardsonii, Bleek, Atl. Ichth. Mur. p. 100, pi. 42.

"fig. 2 ; Kner, Novara, Fi'sche, p. 385.

scoliodon, Bleek. I. c. p. 101, pi. 40. fig. 2.

ceramensis, Bleek. Ned. Tyds. Dierk. i. p. 261 ; and Atl. Ivhth.

3/;/r.p. 101,pl.33.f]g.3.

iloresianus, Bleek. Ned. Tyds. Dierk. i. p. 252.

Muriena nubila (spec, from Houtman's Abrolboa), Richards. Voy.

i:reb. ^- Terr. Fish.
Y>.

81.

SJiin distinctly folded, the folds crossing each other and forming

scale-iwuches. Teeth of old examj^iles imiserial, without basal lobe ; in

younger examples the anterior mandibulary and maxiUary teeth, and

also sometimes tlie vomerine teeth, are biscrial. Manchble with from

ten to fourteen teeth on each side. Canines rather small ; the mouth
can be shut completely. The length of the anterior nasal tubes is

rather less than the vertical diameter of the eye. Snout compressed,

of moderate length. Eye of moderate size. Gill-opening as wide as

the eye. Tail a little longer than the body. The length of the head

is contained twice and one-third in that of the trunk. Gill-opening

without black spot. Brownish, marbled with darker ; on the back

the dark colour forms an incomplete network of wide meshes, and

the tail is crossed by dark cross bands. Young specimens without

white edge to the anal fin, whilst a larger example (from Australia)

has the white edge.

Indian Ocean and archipelago; Australia.
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a, b, c. Many adult, half-grown, and young specimens. Zanzibar.

d. Young. East-Indiau archipelago. Erom Dr. Eleeker's Collection.

—One of the typical examples of M. ceramensis.

e. Half-grown. East-Indian archipelago. From Dr. Bleeker'a

Collection.—Type of M. richurdsonii.

f. Yoimg. Amhoyna. Purchased of Mr. Frank.

g. Young. Sumatra. From Dr. Bleeker's Collection.—Type of M.
scoUodon.

h. Twenty-two inches long : stuffed. Houtman's Abrolhos. From
Mr. Gilbert's Collection.

i. Half-grown.

43. Mursena tenehrosa.

Richards. Voy. Ereb. Sf- Terr. Fish. p. 84 (copied by Kmtp, Apod.

p. 78).

Bodi/ much compressed ; shin smooth. Teeth without basal lobe

;

the anterior teeth of the mandible subbiserial. the others uniserial

;

however, there are two larger teeth inside of the anterior maxil-

lary teeth. Canines large ; the mouth cannot he shut completely.

Mandible with about twenty teeth on each side. Anterior nasal

tubes short. Hnout produced, pointed. Eye small. Cleft of the

mouth wide. Gill-openimj narrower than the eye. Tail somewhat
longer than body. The length of the head is contained twice and

three-fourths in that of the trunk. Dark purplish brown, with

indistinct blackish, broad, numerous transverse bands and spots.

Polynesia.

a. Type of the species, ISj inches long, bleached. Society Islands ?

Presented by the Royal College of Surgeons.

44. Mursena marmorea.

Murfenopliis marmoreus, Valeric, in Voy. Venus, Zool. p. 347, pi. 10.

tig, 1.

Murtena marmorea, Konp, Apod. p. G6.

Teeth uniserial. " Y''eUowish brown, with black reticiilations,

whose longitudinal branching streaks are studded with oblong

yellow spots. On the ventral aspect, the spots are larger, roimder,

and near the throat coalescent. Dorsal fin yellowish brown, with

black spots." {Kaup.)
Galapagos Islands.

45. Mursena flavomarginata.

? Murnsnopliis ^nisea, Lacep. v. pp. 029, 042, 044.

? Mura>na trt'innelrica, liiipp. Ail. p. 118, taf. .''O. fig. 1.

Muneua tiavouiargiuata, liiq^. Ail. p. 119, taf. 30. fig. 3; Giinth. Fish.

/an:, p. 127.

? Murajiia bilineata, Riipp. N. W. Fisch.'p. 84.

Mura^ia pratbornou, Richard.'!. Voy. Ercb. c^ Terr. Fish. p. 84.

batupiisis, BUek. Xaf. Tyds. Ned. Ind. xii. p. 241.

javanica, Bleek. I. c. xLx. p. 347.

? Thyrsoidea grisea, Kaup, Apod. p. 92, fig. 95.



Gvmnotliorax javauicus, Bleek. Atl. Ichth. Miircrn. p. 05, pi. ;>5. tig. 2.

tlavomarginatus, Bleek. I. c. pi. 32. tig. 2, and pi. 84. fig. 'i.

Teeth uiiiserial, except the Yomerine series, which is forked in

front. Canines of moderate size, the month shutting completely.

Mandible with from eighteen to twenty-two teeth on each side, the

two anterior being canines. Anterior nasal tubes very short.

Snout rather high, of moderate length. Eye small, one-half or two-

fifths of the length of the snout, situated above the middle of the

cleft of the mouth, which is two-fifths of the length of the head.

Gill-opening wider than the eye. Tail as long as the body. The
length of the head is contained thrice and one-third or thrice and

four-fitths in that of the trunk. Gill-opening in a blacJc spot. Body
brown, densely marbled with black ; head and end of the tail quite

black. In a variety (M. Javanica) the black spots are large,

rounded, well-defined, forming about thi-ee longitudinal series.

Sometimes two black depressed lines along the anal fin ; fins fre-

quently with a white edge.

Eed Sea ; Indian and Pacific Oceans.

(I. Very large specimen. Port Natal. Purchased of Mr. Thomas
Ayres.

/). Adult: stuft'ed. Zanzibar. From Lieut.-Col. Playfair's Col-

lection.

c, d. Half-grown. Zanzibar.

e. Large example. Seychelles. Presented by Prof. E. Perceval

Wright.
/'. Adiilt. Java. Erom Dr. Bleeker's Collection.—Type of M.

Javanica.

(j,li. Half-grown. East-Indian archipelago. From Dr. Bleeker's

Collection.—Types of M. hatueiisis.

i. Skin of a very largo example, in spirits. Norfolk Island. Pre-

sented by J. B. Jukes, Esq.

40. Muraena moringa.

Ca(c6hi/, Carol, v.. tab. 20 & 21.

Murffina, no. 5, Kkin, Pise. Miss. iii. p. 29 : Gronov. Zoaiihyl. no. 165.

? Murrcna brasiliensis, Bl. Sc/m. p. 529.

Murrena moringa, Cuv. Regne Aniin.

moringua, Richards. Voy. Ereb. & Terr. Fish. p. 89 (cop. by
lump, Apod. p. 79).

Gymnotliorax rostratus, Ar/ass. in Spi.v, Rise. Bras. p. 91, tab. 50 rt.

]\Iurenophis rostrata, Castcln. Anim. Am. Sud, Roiss. p. 80, pi. 42.

lig.l.

cuTvilineata, Castebi. I. c. p. 81, pi. 42. tig. 2.

?\Iurffina punctata, Gi-onov. Syst. ed. Gray, p. 18 (not Bl. Schn.).

Teeth uniserial ; canines large, the jaws not shutting completely ;

mandible with from twenty-three to twentj^-eight teeth on each side,

of ^\]lich the three anterior are canines, the third being separated

from the preceding by an interspace. The length of the anterior

nasal tubes is less than the vertical diameter of the eye. Snout

jiroduced, narrow. Ej^o of moderate size, two-fifths of the length
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of the snout, situated ii little nearer to the angle of the mouth
than to the end of the snout. Cleft of the mouth very wide, two-

tifths of the length of the licad. (Jill-opening a little wider than

the cje. Tail as long as, or somewhat longer than, the hody. The
length of the head is one-half, or a little less than one-half, of that

of the trunk. The entire fish with innumerable confluent, irregular,

l)rownish-black spots separated hy a fine network of the white

ground-colour. Each pore of the lower jaw generally situated in a

round white spot. Eins without white margin. In ?/om/(^ examples

the hiack spots are larger and less in number.
Vert. 65/79.

Tropical parts of the Atlantic.

a, b. Adult and half-grown. Baliia. From Dr. Wucherer's Col-

lection.

c. Half-grown. Cuba. Pxirchased of Mr. Scrivener.

d. Adult : stuffed. West Indies. From the Haslar Collection.

e. Several skins. Jamaica.

/. Half-grown. Jamaica.

(J.
Half-grown. Dominica. Purchased of Mr. Cutter.

h,i. Adult. St. Croix. Purchased of Mr. Stevens.

k. Adult. Island of Bonacca. Collected by Mr. Maegillivray.

l,m. Adult and half-grown. St. Helena. Presented by J. C.

Melliss, Esq.

n, 0. Adult and half-groMii. From the Collection of Dr. van Lidth

de Jeude.

p. Adult: skeleton. From the Collection of Dr. van Lidth de Jeude.

47. Mursena vicina.

Murenophis vidua, Casteln. An. Amer. Sud, Potss. p. 81, pi. 42.

fig. 4.

caramuru, Casteln. I. c. p. 82, pi. 43. fig. 1.

Teeth uniserial, sometimes an additional tooth or tAvo forming au
inner maxillary series ; mandibulary teeth about nineteen on each
side ; canines strong, but the mouth can be shut completely. Gill-

openings narrower than the eye. Snout produced, twice as long as

the eye, wliich is large. Cleft of the mouth wide, its length being
contained twice aiul one-fourth in that of tho head. Tail longer
than the body. The length of the head is contained from once and
three-fourths to twice and one-half in that of the trunk. Olive-

coloured, densely and rather finely marbled with brown, the brown
coloration being by f;ir the more prominent, and nearly entirely

suppressing the ground-colour, which appears in irregular vermicu-
lated lines or small spots. Angle of the mouth brown ; fins with a
distiTict wliite margin ; gill-opening without bro\A'n spot.

Bahia.

", 6. Adult. Bahia. Ennn Dr. Wucherer's Collection.
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f. Snout with brown lunf/itudinul hands.

48. Muraena callorhyncha.

Maxillary teeth and the anterior of the mandible biserial ; the

others uniscrial. Canines short. Mandible with about twenty
closely set teeth in the outer series on each side. Snout of moderate
lengih, obtuse, nearly thrice as long as the eye, which is small.

Gill-opening still narrower than the eye. The length of the cleft of

the mouth is contained twice and one-third in that of the head.

Fins very low, the dorsal commencing behind the gill-opening. Tail

a little longer than the body. The length of the head is contained

thrice and three-fourths in that of the trunk. Nearly uniform
greyish olive (in spirits) ; snout white, with a brown band on each

side, running from above the orbit over the front nostril to the edge
of the upper lip.

Freemantle, Australia.

a. Nineteen inches long.

g. Coloration unifurm.

a. DorsalJin elevated.

49. Mursena hepatica.

Murajna hepatica, llilpp. At!. Fisch. p. 120.

albomarginata, Schkf/. Faun. Jupon. Poiss. p. 267, pi. 118 ; Bleek.

Nut. Tyds. Ned. Lid. xii'i. p. 77.

Gymnothorax albiuiargiiiatus, Bleek. Ail. lehlh. 3Iur. p. 107, pi. 37.

'fig-. 2, and pi. 40. fig. 3.

Dorsal fin elevated, the posterior rays being as high as, or higher

than, the body underneath, commencing in advance of the gill-oj)ening.

Teeth uniscrial, canines scarcely enlarged ; the mouth can be shut

completely. Length of the anterior nasal tubes less than the vertical

diameter of the eye. Snout rather thick, of moderate length. Eye
rather small, two-fifths of the length of the snout, nearer to the

angle of the mouth than to the end of the snout. Gill-opening

scarcely wider than the eye. Tail as long as, or shorter than, the

body. The length of the head is contained thrice and two-thirds

in that of the trunk. Uniform brown, fins luith a white margin.

Red Sea ; East-Indian archipelago ; Japan.

a. Adult. Amboyna. From Dr. Bleeker's Collection.—Type of

M. albomarginata.

50. Muraena euptera.

Dorsal fin rather elevated, the posterior rays being nearly as high

as the body underneath, commencingfar in advance of the gill-opening.

Teeth uniscrial, canines scarcely enlarged ; mandible with about

sixteen conical acute teeth on each side ; the mouth can be shut

completely. Length of the anterior nasal tubes a little less than

the vertical diameter of the eye. Snout somewhat produced, at least

twice as long as the diameter of the eye, which is large and wider
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than the gill-opening. Cleft of the mouth two-lifths of the length

of the head. Tail longer than the body. The length of the head is

two-tifths of that of the trunk. Skin with very distinct scale-

pouchos. Uniform brown, fins with a white margin ; gular folds

and angle of the mouth dark brown,

llaoul Island.

a. Twenty-four inches long. Collected by Mr. Macgillivray.

51. Mursena cinerascens.

Riippell, Atl. Fisch. p. 120.

Dorsal fin rather elevated, comme)icing above the gill-opening.

Teeth ? Tail rather longer than the body. Uniform greyish ; fins

with a narrow light edge. Black longitudinal lines from the mouth
towards the gill-opening, {lii'qyp.)

Ked Sea.

^. DorsalJin nut elevated.

52. Miiraena afra.

(iymnotliorax afer, BI. Ausl. Fisch. vs.. p. 85, tab. 417; 131. 8ehn.

p. 52G.

Miirffiuophis afra, Lacep. v. p. 642.

Gvninothorax funebris, Hanzani, Nov. Comm. Ac. Sc. Inst. Bonon. iv.

'1840, p. 70.

^lurasua lineopinnis, Rirhards. Voy. Ereh. c^- Terr. Fish. p. 89.

prasina, Richards. I. c. p. 93.

boschii, Bleek. Verh. But. Gen. xxv. Mur. p. 52 ; or Nat. Tijds.

Ned. Ind. vii. p. 103.

uionoclirous, Bleek. Nat. Tyds. Ned. Ind. x. p. 384.

tristis, Kaup, Apod. p. 62.

Thyrsoidea lineopinnis, Kaup, Apod. p. 82.

Muroena inferualis, I'uci/, Mun. Cub. ii. pp. 347, 354.

Tainiopbis westpliali, Kaup, Aale Ilamhurcj. Mas. Nachtray, p. 1.

Gymnothorax boscbi, Bleek. Atl. Ichth. Mur. p. 105, pi. 46. fig. 3.

nionocbrous, Bleek. I. c. p. 100, pi. 47. fig. 2.

jacksoniensis, Bleek. Versl. en Meded. Ak. Wet. Amstcrd. xv.

1863, p. 450.

iufemalis, Poei/, Repert. Fis.-nat. Cuba, ii. p. 258.

Teeth uniserial in old examples, except the vomerine teeth, which
are sometimes biserial. Young examples generally with the anterior

niandibulary and maxillary teeth biserial. Mandible with about
twenty teeth on each side, the four anterior of which are much
longer than the others, and, like the canines, rather elongate. An-
terior nasal tubes half as long as the eye. Gill-opening nearly as
tvide as the ei/e. Snout narrow, produced, pointed. Eye of moderate
size, half the length of the snout, situated somewhat nearer to the

angle of the cleft of the mouth than to the end of the snout. Cleft

of the mouth wide, two-fifths of the length of the head. Tail longer
than the body. The length of the head is contained twice and one-
third or twice and two-thirds in that of the trunk. Broivnish black :

Jius wiihout light edge.

Tropical jiarts of the Atlantic : Indian Ocean ; Australia.



124 MUKJiXIDJi.

a. Type of M. tristis, 15 inches long. Eivcr Niger. Collected by-

Mr. Fraser.

h. Type of M. lineojjinnis, 22 inches long. Puerto CabaUo. Pur-
chased of Mr. Brandt.

c-(/. Adult and young : skins. Jamaica. Purchased of Mr. Par-
ncll.

h. Half-grown. Island of Grenada. Purchased of Mr. Cutter.

/. Type of M. monochrous. East-Indian archipelago. From Dr.

Bleckcr's Collection.

A'. Type of M. hoschii, young. Sumatra. From Dr. Bleeker's Col-

lection.

/, m. Adult and half-grown. Port Essington. From the Haslar
Collection.

n. Large specimen. Sydney. Presented by G. Kj-efffc, Esq.

0. Half-grown : stuffed. Australia.—Type of M. prasinu.

p. Adult. From the Collection of Dr. van Lidth de Jeude.

53. Muraena aterrima.

Thyrsoidea aterrima, Kaup, Aalv Ilamhurg. Mus. p. 22.

Tieniophis aterrima, Kaup, I. c. tab. 3. fig. 1.

? Gymuothorax atenimus, Bleek. Ned. Tyds. Dierk. ii. p. 24-4.

Closely allied to M. afra, but with a smaller eye.

Teeth uniserial, except those on the vomer, which are more or

less distinctly biserial ; in young examples two or three inner

maxillary teeth. Canines rather small. Gill-opening rather wider

than the et/e, which is smaU, less than one-half of the length of the

snout. Snout of moderate length ; cleft of the mouth moderately

wide, its length being contained twice and three-fourths in that of

the head. Tail rather longer than the body ; the length of the head
is contained twice and one-third in that of the trunk. Entirely

uniform black.

West Indies ; Atlantic coast of Central America.

«. Half-grown. Dominica. Purchased.

54. Mursena macuUpinnis.

Thyrsoidea maculipinnis, KuKp, Apod. p. 83 ; Dunieril, Arch. Mvs.
X. p. 2(30, pi. 28. tig. 1 ; UheL Verh. Iloll. Maatsch. Haarlem, 1862,

Gtiinee., p. 129, tab. 27 (coloration after a specimen preserved in

spirits) ; Troschel, Wiegm. Arch. 1866, p. 237.

connura, Kaup, Aule Hamburg. Mus. p. 23.

Tseniopbis cormura, Kaup, 1. c. tab. 3. fig. 2.

ThjTsoidea niargiuata, Kaup, 1. c. p. 24.

Tfeniophis marginata. Kaup, I. c. tab. 4. tig. 1.

? Gymnotliorax funel)ris, lilech. Ned. Tyds. Dierk. ii. p. 245.

Teeth uniserial, sometimes an additional inner maxillary tooth

;

mandible with about 22 teeth on each side ; canines well developed,

but the jaws can be shut nearly completely. GiU-openiivj iiarroiver

than the eye. Snout narrow, produced, pointed ; twice as long as

the eye, which is large. Cleft of the mouth wide, contained twice
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or twice and one-third in the length of the head. The length of

the head is one-h;ilf of that of the trunk. Uniform hlaclcish-hroini

;

dorsal with a black, anal with a narrow white edge.

Tropical parts of the Atlantic.

a, b. Fine specimens. Cape Verde Islands. Presented by the Rev.

R. T. Lowe.

c. Adult: stuffed. Fernando Po.

d. Adult. Mexico.

55. Murseiia unicolor.

Murfeiiophis unicolor, De la Roche, Ami. Mux. xiii. 1809, p. .359,

% 15- ... .

Murajna cristini, Risso. Ichth. Nice, p. .368, or Eur. Mend. iii. p. 10],

nionaca, Cocco.

unicolor, Loire, Trans. Zool. Soc. ii. p. 192 ; Costa, Faun. Nap.
Peso.

PThyrsoidea raicrodon, Kai/p, Apod. p. 89, fig. 64.

Thyrsoidea unicolor, Kaup, Apod. p. 91.

Teeth in front of the jaws, on the maxillary and, generally, on the

vomer biserial ; the lateral teeth of the mandible uniscrial. Ca-

nines small, scarcely larger than the others. Anterior nasal tubes

extremely short. Gill-openings a little larger than the eye, which
is very small. Snout short, obtuse, thrice as long as the cj'o, which
is somewhat nearer to the angle of the mouth than to the end of the

snout. Cleft of the mouth of moderate width. Tail a little longer

than the body : the length of the head is contained twice and one-

half or twice and two-thirds in that of the trunk. Nearly uniform
brown or bro\\-nish black ; the head is darker than an obscure lighter

cross band bcliind the angle of the mouth, which is black. Home-
times the body or the anterior portion of it with an indistinct net-

work of short black lines crossing each other. Fins with a light

edge.

Vert. 65/71.

Mediterranean; Madeira; St. Helena
;
(Madagascar?).

a. Half-grown. Algiers. Presented by Lieut.-Col. Playfair.

h, V. Half-grown. Madeira. Presented by J. Y. Johnson, Esq.

d, e-f. Adult and half-grown. St. Helena. Presented by J. C.

Melliss, Esq.

(/. Adult. From the Collection of Dr. van Lidth de Jeude.

h. Adult : skeleton. Madeira. From the Collection of the Zoolo-

gical Society.

56. Muraena maderensis.

Pseudomura-na madeireusis, J<)hn.io>i, Proc. Zool. Soc. 18G0, p. 107.

Most closely allied to M. unicolor, from which it apparentlj'

differs in the dentition. Known from two very old examples only *.

Teeth uniserial, not numerous, slighthj serrated behind; anterior

* I liave also to remark that a smaller example, 21 inches long, given by
Mr. Johnson to the Liverpool Museum as Puudomurcena madeireusis, is nothing
but Murcena unicolor.
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teeth scarcely larger than the others ; vomer toothless. Gill-

opening scarcely larger than the eye, which is very small. Snout

obtuse ; cleft of the mouth of moderate widtli. Tail shorter than

the body ; the length of the head is two-sevenths of that of the

trunk. Uniform blackish brown ; anterior part of the body with

short, black undulating lines.

Madeira.

a. Type of the species, 41 inches long. Presented by J. Y. John-

son, Esq.

57. Mursena sanguinea.

Pythoniclitliys sanguineus, Poei/, Repvrt. Fis.-nat. Cuba, ii. p. 20.5,

"pi. 2. fig. 7 (head).

Teeth small, pointed, biserial in the jaws, plimserial on the

vomer. Tail longer than the body ; the length ol' the head is one-

half of the distance of the giU-opening from the vent. Mouth wide.

Eye very small. Nostrils not tubular. Uniform pink. (Poey.)

Cuba.
58. Murasna moluccensis.

Priodoiiophis moluccensis, lileek. Ned. Tt/ds. Dicik. ii. p. 48 ; or AU.
Ichth. Mur. p. 108, pi. 43. fig. 1.

Teeth uniserial, v)ith the hinder edr/e serrated ; vomerine teeth

subbiserial anteriorly ; mandible with about 22 teeth on each side.

Canines small. Gill-opening wider than the ej'c. Snout depressed,

obtusely rounded in front, of moderate length. Eye rather small,

half as long as the snout. Tail shorter than the body ; the length

of the head is one-third of that of the trunk. Skin with scale-

pouches. Uniform brown.

Amboyna.

a. Type of the species, .399 millims. long. From Dr. Bleeker's Col-

lection.

59. Muraena modesta.

Kaup, Aale Hamburg. Mus. p. 21, tab. 4. fig. 2.

Teeth uniserial, ivitli a hasal lohe ; mandible with twelve teeth on

each side ; snout short, obtuse ; eye small, two-thirds of the length

of the snout. TaU rather shorter than body. Brown, with irre-

gular blackish venules. (A'aiyJ.)

Valparaiso.

60. Muraena sathete.

Mm'tenophis satbete. Ham. Bach. Fish. Gang. pp. 17, 3G.3.

Lycodontis longicaudata, 3I'Cle/l. Calc. Jourii. Nat. Hist. v. p. 187.

pi. 8. fig. 2.

^

Strophidon longicaudata, M'Clell. I. c. p. 21.5.

Murffina sathete, Pichairls. Voy. Ereh. i^- Terr. Ichth. p. 91 : Cavt.

Mai. Fish. p. .331.

Thyrsoidea sathete, Kaup, Apod. p. 8G (cop. from Richards.).

Maxillary, vomerine, and anterior onandilmJarij teeth hiserial, the

others uniserial. Canines but little larger than the others. Snout of
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moderate length ; eye small. Cleft of the mouth of moderate width.

Tail rather longer than the body ; the length of the head is about two-

sevenths of that of the trunk. Upper parts dark coloured, the lower

lighter.

Bay of Bengal ; Pinang.

a. Thirty-two and a half inches long : stuffed.

2. Snout slender, mticJi clanf/fifi:

61. Muraena schismatorhynchus.

Miirrena scliismatorhynchus, Bleek. Kat. Tyds. Ned. Ind. iv. p. .^Ol
;

or I'erh. Beit. Gen. xxv. 31ur. p. 71.

congei'oides, Bleek, Act. Soc. Sc. Ind.-Neerl. viii. Sumatra, viii.

p. 87.

Euryiuyctera crudelis, Kaup, Apod. p. 72, tab. 11. fig. 56 (head,

had).

Gyiunothorax crudelis, Bleek. Ned. Tyds. Dierk. i. p. 168.

schismatorbjmchus, Bleek. Atl. Ichth. 3Iur. p. 106, pi. 40. fig. 1.

Snout narrow, much elongate, more than twice the diameter of the

eye, which is large. Cleft of the mouth very ivide, half as long as

the head. Teeth uniserial in adult examples ; mandihie luith about

36 teeth on each side ; canines large ; the mouth cannot be shut

completely. Gill-opening at least as wide as the eye. Tail rather

shorter than the body ; the length of the head is contained twice

and one-third in that of the trunk. Uniform brown ; fins with

a white margin.

East-Indian archipelago.

a. Type of M. schismatorhynchus. Sumatra. From Dr. Bleeker's

Collection.

b. Type of M. congeroides. Sumatra. From Dr. Bleeker's Col-

lection.

62. Muraena acutirostris.

Abbott, Broc. Ac. Nat. Sc. Philad. 1800, p. 476.

Head much compressed; jcnus greatly attenuated, very slender.

Teeth uniserial, compressed and very acute ; canines long ; the an-

terior tooth of the vomerine series much larger than the succeeding ;

mandible with 26 teeth on each side. Eye large. Dark brown,
irregularly reticulated with narrow bands of white. Tail longer

than the body ; the length of the head is contained twice and one-

third in that of the tnink. (Abbott.)

Sandwich Islands.

3. Exceedingly elongate, the tail being txvice as long a.t the bodg.

63. Muraena macrurus.

Mm-pena macrurus, Bleek. Nat. Tyds. Ned. Ind. \\\. p. 324.

Thyvsoidea lougissima, Kaup, Apod. p. 82.—'— macrurus, Bleek. Atl. Ichth. Mur. p. Ill, pi. 22. fig. 2; Ener,
Novara, Finch, p. 386.

E.rceedingly elongate, the tail being twice as long as the body. The
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length of the head is about one-tenth or one-twelfth of the total,

and ouo-third of that of the trunk, ^[axillary and mandibular)'

teeth biserial ; canines but little developed. F.ye of moderate size,

at least one-half of the length of the snout, and much nearer to the

end of the snout than to the angle of the mouth. Snout rather ob-

tuse ; cleft of the mouth very wide, one-third of the length of the

head. Gill-opening rather wider than the eye. Uniform blackish

brown.
Indian Ocean and archipelago.

a. Forty-six inches long. Port Natal. From Mr. Ayres's Col-

lection.

b. Skin, ten feet long. Ceylon. Presented by — Nimmo, Esq.

c. Large specimen : stuffed. Indian Ocean. Presented by T. C.

Jerdon, Esq.

d. Large specimen. Java. From Dr. Bleeker's Collection.—Type
of the species.

e. Skin, in spirits, 9 feet long. Presented by Sir A. Smith.

4. Exceedimily dmigate, thi' tail hi'iiiij nvarh/ as lonr/ as the hort;/.

04. Miirsena brmnmeri.

Murfeua brunimeii, Bleek. Nat. Ti/ds. Ned. Ind. x^^i. p. 1?>7.

Strophidon brunimeri, Week. Atl.' lehfh. Mm: p. 109.

Pseudecliidna brummeri, Bleek. 1. c. pi. 18. fig. 1.

Body and tail very slender, the length of the head being one-sixth

of that of the trunk ; tail a little longer than the body. Teeth uni-

serial. Dorsal fin rather elevated, more than half as high as the

body. Uniform brownish olive, head with brown dots, fins with a

white margin.

Timor, Ceram.

a. Type of the species. Timor. From Dr. Bleeker's Collection.

65. Muraena polyodon.

Strophidon polvodon, Bleek. Ned. Ti/ds. Dierk. ii. p. 47; or Atl.

Ichth. Mur. p. 109, pi. 19. fig. 3.

Body and tail very slender, the length of the head being one-sixth

of that of the trunk ; tail longer than the body. Maxillary and an-

terior mandibulary teeth biserial. Dorsal fin moderately developed,

not half as high as the body. Uniform brownish olive, head with

brown dots, fins with a white margin.

Amboyna.

a. Type of the species. From Dr. Bleeker's Collection.

II. Most of the teeth are obtuse, molar-like: Pcecilophis.

66. Mursena zebra.

? Seha, ii. p. 72, tab. 70. fig. 1 ; ii. p. 73, tab. 70. fig. 3.

Gymnomurseua zel^ra, Shaiii, Zool. Misc. p. 101 ; Richards. Toy. Ereh.

8f Terr. Fish. p. 9o (copied by Kaup, Apod. p. 104, tig. 70).
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(iyninotliorax zehra, III. Schn. p. 528.

(iymiioiiiuiwiia doliata, Lacfp. v. pp. 048, 049, pi. 19. fig. 4.

Muriena iiioleiuliiiaris, liciniett, I'ruc. Zool. <S'oc. i. 18.')3, p. 82.

Miirjcna zobra, Blvck. Xiil. Tyds. Ned. hid. xiii. p. 80 ; and Act. Sue.

Sc. Indo-Neerl. ii. Amhoyna, viii. p. 93.

Gyimiomurneua fasoiata, Kaup, Apod. p. 103, fig. 09 *.

Ecliidiia zebra, Blcek. Atl. Ichthijol. Mtir. p. 81, pi. 27. fig. 1.

Jaws armed with plates or bands of obtuse molars. Tail only

lialf as long as tho trunk. Fins hidden below the skin. Elackish

bro-wn, surrounded by very numerous (30-1 00) narrow, white, dark-

edged rings. The rings are the less regular and complete the more
numerous they are.

Vert. 97/38.

Indian archipelago ; Pacific.

(I. Typo of the species, 29 inches long. Sumatra. Presented by
the Royal College of Surgeons.

h. Half-grown. Sumatra. From the Collection of Sir T. S. llaffles.

c. Young, 14 inches long. Amboyna. Purchased of Hr. Frank.

d. Half-grown. East-Indian archipelago. From Dr. Blocker's

Collection.

e. Adult. Samoa Islands. From the Collection of Messrs. Godef-

froy.

/. Type of M. mohmdinaris, Benn., and G.fasciata, Kaup, 50 inches

long. Mauritius. From the Collection of the Zoologicnl

Society.

(/. Adult: skeleton. Seychdie Islands. Presented by Professor E.

Perceval Wright (var. molendinarls).

07. Murseua polyzona.

Murrena polyzonn, liichards. Vol/. Sidph. Zool. p. 112, pi. 55. figs. 11-

14, and Vvij. Ereh. if Terr. Fish. p. 95 j Bleek. Act. Sue. Sc. Indo-
Neci'l. Manndo, p. 73.

dizoim, Bleek. JS'at. Ti/ds. Ked. Lid. xxii. p. 200.

Pa^cilopliis polyzonus, Kaup, Apod.^. 101 (copied from liicfiardison);

Kner, Novara, Fischc, p. 382.

Echidna polyzona, Bkek. Atl. Ichth. Jli/r. p. 81, pi. 24. fig. 3.

Jaws armed with bands of obtuse molars; maxillary teeth obtusely

conical. Tail as long as the body. Fins distinct. Blackish brown,
surrounded by rather numerous (26-29) narrow whitisli rings, widen-
ing on the abdomen.

East-Indian archipelago.

a. Typo of the species, 9| inches long. Presented by Sir J. Pich-

ardson.

h. Ten inches long. From the Haslar Collection.

e, d. Nine inches long.

* Hr. Kaiip's nc(|u;\iiitiiiKO with tin- literature of the Apodal Fishes was verv
limited. In this inslaiici' ho actiially proposes a new name for the identieal

speeinu"! whicli was tho typo of Uonno'lt s .V. moUndinari.<.

VOL. viii.
'

li



130 MURiENIDJE.

e. Ten and a half inches long. East-Indian archipelago. From
Dr. Bleeker's Collection.

/. Two and a half inches long. Timor-Kupaug. From Dr. IJlee-

ker's Collection. Tyjic of M. dizona.

68. Muraena nebulosa.

Scba, ii. tab. 69. figs. 1, 17.

Murrena nebulosa, AM, De Mur. et Ophichth. p. 5, tab. 1. fig. 2.

Gymuothorax nebulosus, Bl. Schn. p. 528.

ecliidna, Bl. Schn. p. 526,

Echidna variegata, Forst. Descr. An. ed. Licht. p. 181 ; B/eck. Ail.

Ichth. Mm: p. 80, tab. 24. fig. 2.

Mura?na ophis, liiipp. Atlas, FkcJie, p. 116, taf. 29. fig. 2 ; Ricltards.

Voii. Ereh. cS- Tin: FM. p. 9:).

Thnerodontis ophis, ]\rCIeU. Ciilc. Journ. Nat. Hist. v. p. 217.

Muroena variegata, RicJuirds. Voy. Ereh. &)• Ten: Fish. p. 94, pi. 47.

figs. 11-16; Bleek. Nat. Tyds. Ned. Lid. iii. p. 295 ; or Verh. Bat.

Gen. XXV. Mia: p. 47 ; Peters, Wiegm. Arch. 18o.'5, p. 270.

Poecilophis variegata, Kaup, Apod. p. 98, tab. 13. tig. (J7 ; Kner,
Novava, Fisch. p. 381.

Teeth obtuse, molar-like. Yellowish, with fine vermicnlated

black lines, and two series of large black spots, the upper running
along the side of the back, the lower along the lower half of the

body ; each spot includes one or more white spots ; more or less

regular black bands across the abdomen connecting the spots of the

lower scries. The black spots are sometimes reduced to star-like

figures.

Vert. 65/57.

Indian and Pacific Oceans.

a. Adult. Port Natal. Purchased of Mr. Th. Ayres.

h-d. Adult, half-grown, and young. Zanzibar. From Dr. Kirk's

Collection.

e. Adult, in bad state. Madagascar. Presented by Dr. J. E. Gray.

/. Adult. Seychelles. Presented by Lieut. -Col. Playfair.

g. Adult. India. Presented by General Hardwicke.
h, i, h. Adult and half-grown. Moluccas.

l-m. Adult. Amboyna. Purchased of Mr. Frank.

n. Adult. Macassar. Presented by Mr. Barclay.

0. Adult. Siam. Purchased of Mr. Jamrach.

J). Young. China Seas. Presented by Vice-Admiral Sir E. Bel-

cher.

q, r-s. Half-grown and young. Feejee Islands.

t. Adult. Trinity Bay. Presented by Mrs. Stanley.

u. Half-grown. New Holland.

i;, w, x-y. Adult and half-grown.

z. Adult : skeleton. From Mr. Stokes's Collection.

69. Muraena catenata.

Seha, ii. p. 72, tab. 69. figs. 4 & 5 ; Hontf. Nat. Hist. i. 7. p. 85, tab. 67.

fig. 2.
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(ij'ninotliorax catenatus, Bl. Aiixl. Fisch. xii. p. 84, taf. 41.'5. fig. 1
;

m. Schn. p. 528.

Murenophis catenula, Lacep. v. pp. 628, 641.
MurtBiia sordida, Can. Kc(/?w Airim.

Murrena catenata, Itichardx. Voy. Ercb. cS'- Terr. Fish. p. 95.

Pcecilopliis catenatus, Kuup, Apod. yi. 100 (cop. liichards.).

Murojiia alusis, 2ikck. Act. 8oc. Sc. Ind.-Neerl. Ainboytia, p. 07.

Ecliidna cateuata, Bkek. Ned. Tyds. Dierk. ii. p. 242.

fuscomaculata, Poey, liepert. Fis.-nal. Cuba, ii. p. 2G3.
flavofasciata, Poey, I. c. p. 204.

Teeth obtuse, molar-like ; those of the maxiUaiy in a double
series, conical and pointed. Yellowish, with lar<^e black .spots ; the

spots are generally so large that the ground-colour appears merely
as a network of more or less narrow whitish lines.

Vert. G5/51.

Atlantic coasts of Tropical America.

a, h. Adult and half-grown. Surinam. From the Collection of Dr.

van Lidth de Jeude.

c. Adult. Puerto Cabello. Purchased of Hr. Brandt.

d. Adult. Trinidad. Presented by J. B. Jukes, E.sq.

e-f. Adult. Dominica. Purchased of Mr. Cutter.

(/. Adult. St. Croix. Purchased.

h-i. Adult and half-grown. Barbadoes. Purchased of Mr. Cutter.

/.-. Adult. Old Collection.

1. Adult: stuffed.

m. Young. Presented by Sir A. Smith.

n. Adult : skeleton. Barbadoes. Purchased of Mr. Cutter.

70. Muraena xanthospila.

Mm'ajna xanthospilos, Bhek. Xdt. Tyds. Xcd. Iiul. xix. p. 348.
Pwcilophis ornata, Kaup, Aalr Jlinnbnry. Mns, p. 28, tab. 5.

Echidna xautliospilus, Blcck. All. Rhth. Mm: p. 79, pi. 23. fig. 1.

Teeth obtuse, molar-like : maxillary teeth in a single series.

Tail sliortcr than the bodj*. Tlie dorsal fin begins in advance of the

gill-opening. Brown, Anfh wliite or yellow ocelli, which are much
larger than the eye, and largest and of irregular form on the ab-
domen.

East-Indian archipelago.

n. Type of the species. Java. From Dr. Blocker's Collection.

71. Miiraena lecomtii.

Ptecilopliis lecomtei, Kuup, Apod. p. 103; Du»ieril, Arch. Mii.s. x.

pi. 23. fig. 2.

Teetli obtuse, molar-like ; maxillary teeth biserial, tliose of the
inner series more [lointed. Tail a little sliorter than the body. The
dorsal begins behind the gill-opening. Dark l)rown. witli wliito
opolli, about as large as the eye, and arranged in t ran.sver.se series.

Gaboon.
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72. Mursena pelii.

Poecilopliis peli, Kaup, Apod. p. 102, fig. 68 ; Sleek. Verh. Holl.

Mciatsch. Haarlem, 18()2, Gmnee,-p. 130, tab. 28.

Teeth obtuse, those of the maxillary biserial, more pointed. Tail

rather shorter than the body. Blackish, with innumerable yellowish

brown freckles on the dorsal fin and along the back. A black,

interrupted longitudinal stripe on the dorsal, together with rows of

yellowish points. Pores on the snout placed in white disks. (Kaup.)

Gold Coast.

73. Muraena fascigula.

Peters, Wiegm. Arch. 1855, p. 271.

Teeth obtuse, those of the maxillary uniserial. Tail longer than

the body. Dorsal fin beginning in advance of the gill-opening.

Brown, with a dark spot at the angle of the mouth, dark brown
lines along the side of the throat, and a few narrow white rings on

the extremity of the tail. (Ptrs.)

Mozambique.

74. Muraena amblyodon.

Mursena amblyodon, Bleek. Act. Sue. Sc. Indo-Keerl. i. Manado,

p. 72. _

rcecilophis delicatulus, Kaup, Apod. p. 102.

Echidna amblvodou, Bleek. Atl. Ichth. Mm: p. 79, tab. 22. fig. 1.

delicatula, Bleek. I. c. p. 78, tab. 23. fig. 3.

Teeth obtuse, molar-like ; those of th-e inner maxillary series more
pointed. The dorsal fin begins in advance of the giU-opening.

Nearly uniform brown, with some darker specks.

East-Indian archipelago.

a. Type of M. amhh/odon, 8 inches long. Manado. From Dr.

Bleeker's Collection.

b. Seven inches long. From Dr. Bleeker's Collection, as 31. deli-

catula.

75. Muraena rhodochilus.

Echidna rhodochilus, Bleek. Ned. Tyds. Dierk. i. p. 246; or Atl.

Ichth. Mur. p. 79, pi. 23. fig. 4.

Teeth obtuse, molar-like, those of the maxillarics pointed. The

dorsal fin begins behind the gill-opening. Brown, finely marbled

with darker ; lips with an elongate white spot.

Booro ; Rotti.

a. Type of the species, 12 inches long. From Dr. Bleeker's Col-

lection.

76. Muraena auloptera.

Be FUippi, Rev. et Mag. Zool. 1853, p. 168.

This species is described as having a prominent fold of the skin at
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the gill-opening— that is, a rudimentary pectoral fin. Whitish
;

the pores on the snout brown.
Mauritius.

The typical specimen is in the Turin Museum.

25. GYMNOMUE^NA.
G>Tnnomuroena, sp., et Murfenoblenua, Laccp. v. p. 648.

Ichthyopliis, Lesson, T^oi/. Coq. Zuul. ii. p. 129.

Uroptery^nus, liiipp. N. IF. Fkche, p. 83.

Gymnomiu-feua, Bleck. Atl. Ichth. Miir. p. 112.

Channomuripna, Richards. Voy. Ereh. c^ Terr. Fish. p. 90.

Scalelsss. Teeth numerous, small, pointed. Gill-openings nar-

row. Fins none except a rudimentary one round the end of the

tail. Two pairs of nostrils on the upper surface of the snout, the

posterior being a small round foramen.

Tropical parts of the Indian and Pacific Oceans ; ? Atlantic.

a. Gape of moderate width ; snout of moderate length: Gymnomursena.

1. Gymnomuraena tigrina.

Ichthyopliis tigrinus, Lesson, Mem. Soc. d'Hist. Nat. Paris, ir. p. 399,
and Vol/. Coq. Zool. ii. p. 129, Atl. Puiss. pi. 12 ; Richards. Voy.

Ereb. S,- Terr. Fish. p. 90 ; Bleek. Versl. Ak. Wet. Natimrk. xv.

p. 403.

Murteuoblenna tigrina*, Bleek. Act. Soc. Sc. Lndo-Neerl. ii. Amhoyna,
viii. p. 93.

Gymnomurfena tigrina, Bleek. Atl. Ichth. 3fur. p. 113, pi. 21. fig. 3

;

Kner, Novara, Fisch. p. 387.

Skull : Oicen, Ostcol. Catal. i. p. 14.

Brownish, with larger and smaller well-defined round black spots.

Maxillary and anterior mandibulary teeth in a double series ; no
distinct canine teeth. Eye small

;
posterior nostril in a short tube.

Indian Ocean and archipelago ; Western Pacific.

a. Four feet long : stuffed. ^lam-itius.

h. Adult. Zanzibar. Presented by Lieut.-Col. Playfair.

c. Adidt. East-Indian archipelago. From Dr. Blocker's Collection.

d. Adult. India. Presented by General Hardwicke.

2. Gynmomuraena marmorata.

Gymnomurrena marmorata, Xwc^/;. v. pp. 048, 050; Bleek. Atl. lehth.

Mur. p. 113, pi. 31. fig. 3.

Iclithyophis pantheriuus, Less. Voy. Coq. Poiss. ii. p. 131, Atl, pi. 13

;

Bleek. Versl. Ak. Wet. Natuurk. xv. p. 404.
MurrDna microiiterus, Bleek. Aat. Tyds. Ked. Ind. iii. p. 298 ; or Verh.

Bat. Gen. xxv. Mia: p. 50 (yoimg).
Uropterygius xantliopterus, Bleek. Nat. Tyds. Ned. Ind. xix. p. 350

(young).

Gvnmomiiramft maerocepbalus, Bleek. Ned. Ti/ds. Dierk. ii. p. 54 ; or

'Atl. Ichth. Mur. p. 114, pi. 21. fig. 2 (young).

* Bleoker lias sLown tlmt Kauj) has confounded very diflforent fishes under
this name.
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Gymnoinur.-cna xanthoptorus, Block. I. c. yX. '20. fig. 4 ; Knar, Xo-
vara, Fische, p. .')88.

uiicropterus, Bleek. I. c. p. 115, pi. 20. lig-. 2; Kner, I. c.

Brownish or brownish g;rey, finely marbled with darker. Teeth

of the jaws in narrow bands, cardiform, those between the maxillary

bands being somewhat the largest. Eye small ; posterior nostrils

^vith a raised border (more conspicuous in old than in young ex-

amples).

East-Indian archipelago ; Island of Oualau.

a. Adult. Old Collection.

h. Adult. East-Indian archipelago. From Dr. Blocker's Collection.

f. Young. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.—Type of M. microptera.

(I. Young. Amboyna. From Dr. Blocker's Collection.—Type of

G. macrocephalus.

c. Young. Borneo.

3. Gymnomursena concolor.

? Murfenoblenua olivacea, Lad-p. v. p. 052.

Uropterygius concolor, RiipiJ. N. W. Fische, p. 83, taf. 20. fig. 4.

Uniform brown. IMaxillary and mandibulary teeth in a double

series ; no distinct canine teeth. Eye of moderate size ; postorioi-

nostrils not tubular. (Tail but little longer than the body.)

Hed Sea ; Cape York (Australia) ; ? Straits of Magellan.

«. Twenty inches long. Cape York. From Hr. Damel's Collection.

This example agrees so well with Eiippell's description that I

cannot hesitate to identify it with the Eed-Sea species. liiippeU

states that there is only one tooth on tlie " palate," whilst our ex-

ample has the usual series of vomerine teeth. It is well known
that no value is to be attached to such individual discrepancies.

4. Gymnomursena fusca.

Peters, Monatsher. Ak. Wiss. BtrUn, 18G0, p. 524.

Uniform brown. Teeth of the jaws biserial (those of the inner

series much shorter than those of the outer series*). Tail one-half

longer than the body. Posterior nostrils not tubular. (Ftrs.)

Amboyna.

^. Gape very ividc ; snout wry short : Channomurffina.

5. Gymnomursena vittata.

Parra, p. 60, lam. .30. fig. 3.

Ichthyopliis vittatiis, Richards. Voy. Su/ph. Fish. p. 114, pi. 53. figs.

7-9.

Netta.stoma (Channomursena) vittata, Richards. Voy. Erch. i)- Terr.

Fish. p. 00 ; Kaiqt, Apod. p. 97.

* This, ir eoiTect, would be a very singular oharaeler, inaHinuch as tlie teeth

of tlje inner series in all the true Mura;noids are the longer, at least in the

upper jaw.
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Uhaimomur:cna cubonsis, IW,/, Itcpert. Fis.-nat. Cuba, ii p ^m
liun. ;{. Jin'. (J (head). y v ^,

Tooth o(iii;il in size, forming bands. Cleft of the mouth half as
long as the head. TaU lialf as long as and much lower than the
trunk. Yellowish, with irregular broad brown cross bands.
West Indies.

a. Typo of the species, stuffed, 48J inches long. From the Haslar
Collection.

b. Twenty-eight inches long. Cuba. Purchased of Mr. Scrivener.

0. Gymnomuraena bennettii.

_

Teeth equal in size, forming broad bands, the upper band con-
sisting of about six, and the lower of about four series. Vomerine
band short. Snout very short; eye very small, about two-fifths of
the length of the snout. Cleft of the mouth exceedingly wide half
as long as the head. Tail half as long as and much lower thaii the
body. The length of the head is two-sevenths of that of the trunk
Uniform brown (in a dried state).

Jlauritius.

a. Stuffed, 37 inches long. From Mr. Telfair's Collection. Pre-
sented by the Zoological Society.

I have dedicated this species to the memory of Mr. Bennett, who
as Secretary of the Zoological Society, more than thirty years a^o
described the fishes of the Mauritius in an admirable manner.

°

2G. ENCHELYCORE.
Encholycoro, Kaiip, Apod. p. 73.

Scaleless. Teeth numerous, acutely pointed, unequal in size
OiU-openmgs narrow. Pectoral fins none; dorsal and anal well
developed. Two pairs of nostrils on the upper surface of the snout •

the posterior a long slit, the anterior in a small tube.
West Indies.

1. Enchelycore nigricans.

Mursena, sp., Gronov. Zoopln/I. no. Ki.i.

Mmv-ena nigricans, Bonmkrre, Enci/d. Moth. Ichth. p. 34
Murenophis mgncaus, Lacep. v. pp. 028, (J41.
Mm-ffiua anguiua, Gronov. Syst. ed. Grai/, p. 18.
Enclielycoro ouryrhina, Kaup, Apod. p. 73.

Snout narrow, rather produced; the jaws cannot be shut in adult
examples. Maxillary teeth biserial ; canines very long and slen.ler-
eye of moderate size. The dorsal fin begins above the gUl-oi.enin..'
lail nearly as long as the body. Uniform black.
Caribbean Sea.

u. Twenty-six inches long. Dominica. Purdiascd.
b. Half-grown. Cirenada. Purchased.
C'd. Young. Harbadoes. Purchased.
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Enchelynassa hJeeleri, Knup, Apod. p. 72, fig. .55, requires re-

examination before it can be admitted into the system, as well as

the Ilolocentrum found in the stomach of the typical specimen, and
said to be //. i^unctatissimnm from the Pacific. There are some
points in Dr. Kaup's description -which render it not improbable

that this fish is identical with or closely allied to EnchcJycore. Dr.

Bleeker refers Enchelynassa simply to the synonymy of Oymnothorax
{Murcena).

APPENDIX TO THE MUll^NID^.

Under the name of LEPTocEPHALiDiE, or HELMicnTHYiciE, fishes

have been comprised which, of small size, show a very low organi-

zation. They arc narrow, elongate, more or less band-shaped, pel-

lucid in a fresh state, biit assuming a white colour when preserved in

spirits, resembling a tapeworm, being quite as soft and flexible.

We are indebted to Kolliker for a better knowledge of their internal

stiTJCture *. The skeleton is entirely cartilaginous, or slight os-

sifications are only now and then visible, especially towards the end
of the vertebral column. The latter is replaced by a chorda dorsalis,

Avhich is frequently divided into numerous segments. Now and then

traces of neural arches are more or less couspiciious. The anterior

end of the chorda passes into the cartilaginous base of the skull, the

connexion not being by means of joint and ligaments. Ha3mal
arches are found on the caudal portion, llibs none. The skidl, like

the vertebral column, is nearly entirely cartilaginous. The sphenoid,

frontal, and jaw-bones are the first which maybe distinguished, and
the mandible has generally ossifications.

The muscles are generally not attached to the chorda, which is

surrounded by a thick gelatinous mass, separating the lateral sets of

muscles from each other. These muscles are attached to the external

integument, each forming a thin flat angular band, the angle being

directed forwards. However, specimens are frequently found in

which the muscles are more developed, evidently at the expense of

the gelatinous matter, which is diminished in quantity. They are

attached to the chorda ; and the entire fish has a more cylindrical

form of the body {Helmichthys).

The nervous, circulatory, and respiratorj' organs are well deve-

loped. In those with a subcylindrical body the blood is red ; in

those with a flat body the blood-corpuscles show but rarely a faint

coloration. There are four branchial arches ; and Tilurus has

pseudobranchia3. The gill-openings arc more or less narrow. The
nostrils are double on each side, and the posterior is close to the

eye.

The stomach has a large blind sac, and in Leptoc€2>haIus two
lateral cajca. The intestine is straight, running close to the abdo-

minal profile, with a small appendix directed forward, and a larger

'* SicboLl u. Ki'llikrT, Zeitsuhr. iv. 18,32, p 'MO.
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one dirocted backward. The vent is nearly always very small, and,

in preserved examples, at least, it cannot alwaj-s be discovered. Its

position is variable, even in examples entirely similar in other

points. Air-bladder none. No trace of generative organs.

The vertical fins, when present, are confluent, vtdth more or less

conspicuous traces of rays ; sometimes they are merely a fold of the

skin, without any rays. Pectoral fins sometimes present, sometimes

rudimentary, sometimes entirely absent. Ventrals none.

Most examples have series of round black dots along each side of

the abdominal profile, along the lateral line, and sometimes along

the dorsal fin. They remind us of the phosphorescent dots of many
Scopehdte, Stomiatidce, and other pelagic fishes.

These fishes are found floating in the sea, frequently at a great

distance from the land. Their movements are slow and languid.

The largest specimen of Leptocephalns observed by me is 10 inches
;

but specimens of that size are very rare.

Prof. J. V. Carus has given an account of the organization of

these fishes in a separate pamphlet, ' Ueber die Leptocephaliden,'

Leipzig, 18G1, 4to, from his own examinations, as well as from

those of Prof. Kiilliker. Considering tlie low organization, the em-
bryonic condition of these creatures, the numerous variations of

form and development of the several organs, the total absence of

organs of reproduction. Cams came to the conclusion that they are

nothing but early stages of development of other fishes, Leptocephalus

perhaps of Cepola, TUurus perhaps of Trichiunis.

Altliough this view of Prof. Cams deserved every consideration,

the suggestion of a possible identity of Leptocepiludus ^\'ith Cepola

was so obviously erroneous that his conclusions generally were re-

ceived with suspicion, until Mr. Gill expressed his unqxialified belief

that the Leptocephalides are merely larval forms (Proc. Ac. Nat.

»Sc. Philad. 18(54, p. 207). By his extensive ichthyological know-
ledge lie was enabled to arrive more nearly at the truth with regard

to their determiuation. He declared the typical Lcp>toccphaVi , at

least, to be the young of Congers, and L. morrisii the young of

Conger vulgaris ; Ht/oprorus is referred to Nettastoma ; whilst he is

imcertaiu about Stomiasuncidus and Esunculiis. TUurus is not

mentioned in the short note about the subject.

I have fully convinced myself of the correctness of Mr. GiU's views

with regard to L. ^norrisii and Hijoprorus ; and I may add at once

that I consider Stomiasunndus to be a young Stomias, and Esunculus

probably a young Alepoccphalus. It is not likely that TUurus is an

Apodid ; the presence of pseudobranchise and n'idth of the gill-

openings leads me to suppose that it will prove to be an Acantho-

pterj'gian or Anacanthine fish.

Mr. Gill has not given the reasons which induced him to regard

L. morrisii as a young Conger. Beside the similarity in the form of

llio head and its parts, 1 may draw attention to the coincidence in

the number of vertebra? (loii) and geographical distribution. The
^iimilarity in the form of the snout and position of the nostrils be-
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tween Hyoprorus and Nettastoma is striking. It is true that the

form of tho abdominal organs is very different ; but these organs un-

dergo the greatest changes from the hirval period to the perfect stage

in all animals subject to a metamorphosis.

Assuming, then, that the Leptocephalides are undeveloped crea-

tures, and especially that L. morrisii is a young Conger, the question

arises whetlier they represent a normal stage in the developmental

series of Congers, or whether they are individuals arrested in their

development at a very early period of their life, yet contimdng to grow

to a certain size without corresponding development of their internal

organs, and perishing ivithout having attained the cJiaracters of the

perfect animal. I do not think that anything but actual observation

of the living animals vrill settle this question ; from an examination

of specimens preserved in spirits, I can direct attention to the fol-

lowing points only :

—

1. Young, perfectly developed Congers are not common in collec-

tions. The smallest example I have examined is 4^ inches long—that

is, smaller than numerous examples of L. morrisii. Therefore, if the

young Conger is normally subject to a metamorphosis, this change is

not accompanied by a corresponding growth of the entire animal,

and the similarity of size of the larva and perfected animal cannot

be brought foi-ward as a proof that no such evolution takes place.

2. Specimens with a more cylindrical body, with the muscular

system more developed (Hclmichthys), are certainly merely a more
advanced stage of the true Leptocephali. The snout is a little more
elongate, much resembling that of an adult Conger

;
yet there is no

perceptible progi'ess in the development of the vertebral column.

These examples are less common than the compressed forms. Their

occurrence does not help lis in deciding the question as put above.

They may be merely a stage of a normal metamorphosis, whilst, on

the other hand, it is qidte possible, and consistent with analogous cases

in other classes of animals, that, if the Leptocephali are abnormally

undeveloped forms, some individuals may in certain respects be more
developed than others.

3. It is evident that there are distinct forms even among the

typical Lej^toeejihali. They are chiefly characterized and distinguished

by the form of the head and snout. This indicates a different origin
;

but I do not possess the means to refer these forms to their proge-

nitors. It is probable that Myrus, Ophichtlujs, perhaps also Murcena,

have their Leptocephaline forms. Eut whilst I admit this, I must
confirm Prof. Carus's observation, that, at least as far as the Medi-

terranean Leptocciihnli arc concerned, the variations in the situation

of the vent, in the dentition, in the form of the body, itc. are so

numerous and inconstant that no attempt should be made to dis-

tinguish and describe them specifically. This extraordinary varia-

bility favours the siqiposition that they are individiuils abnormally

arrested in their development.

The Leptocephalides beiiig composed, as stated above, of very hete-

rogeneous elements,! can place with the Maranidie o\i\y Lepiocephalus
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and Jlyoprorus, although I shall shortly mention the other forms
hereafter.

LEPTOCEPHALUS.
In a group of larval fishes in which the ordinary method of dis-

tinguishing species is impossible, a compilation of the synonymy is
rather hazardous, although it is evident enough that more specific
names have been proposed than can be justified, even by those who
would treat of these fishes as of animals forming an independent part
of the system. Therefore I propose to indicate those forms only
which are distinguished by characters showing that they have, in all
probability, a distinct origin, adding to each aU those binominal
names which refer to such a form, without intending to say that
these names refer to the same species, as the larval states of distinct
species may be extremely similar or almost identical.

I. Theforms with a rounded, obtuse motit.

A. With jJectoralJins.

1. End of the tail not prolonged into a tupe)-iny point.

a. Mediterranean, Atlantic {Australian).

a. Compressedform—L. morrisii.

Leptocephalus, Gronov. Zoophyl. no. 410, tab. 13. fig. 3 ("bad) • Pen-
nant, Brit. Zool. iii. p. 139, pi. 25 (bad).

Leptoceplialus morrisii, Gm. Si/st. Nat. i. p. 1150; JBl. Schn p 133

*i Si f ^^' ^ ^^^^^ ^^^^^
'
^^"ntaf/ue, Werner. Mem. ii. p. 436'

pi. 2'2. fag. 1 ; Leach, m Zool. Misc. iii. p. 10, pi. 126 ; Deere in
Loud. May mit. Hid. vi. p. 530 ; Yarrell, Brit. Fish. 2nd edit ii.

p. 409, and 3rd edit. i. p. 40; Peach, Ann. S,- Mat/. Nat. Hist 1854
xiii. p 238 iRaup, Apod. p. 147, and Ann. ^- Mm;. Nat Hist. 186o',
VI. p. 2/1

;
Couch, Hist. Brit. Fish. iv. p. 348, pi. 340

Opludium peUiicidum, Couch, in Loud. May. Nat. Hist. v. pp. 313
742. '^ '

Leptocophalus spalanzani, Risso (not Ichth. Nice, p. 85), Eur Merid
111. p. 205 ; Eaup, Apod. p. 147, fig. 7.

i n
•

•

giissoui,_ Cocc'o, Isis, 1831, p. 1340.
? candidissimus, Costa, Faun. Nap. Pesci, c. tab.

Body compressed, its depth being about e(iual to the length of the
head.

_
Sometimes the body, sometimes the tail, the longer. End of

the tail generally rounded, not prolonged. Snout obtusely rounded
tyc ratlier large. Tongu(> distinct. Pectoral fins developed
Jaws with or without smaU teeth. Chorda doraalis without ossifi-
cations.

Coasts of Europe ; Australia.

rt. Polperro. Purchased.
/',c. Ijridgewater. From Leach's Collection. (Pound by J Anstice

Esq.)

<;. Madeira. Presented by the Rev. K. T. Lowe.
(. South Europe. I'reseuted by 11. B. Webb, Esci.
/'-/•. Numerous examples. Messina.
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s-x. Messina. Xamcd L. diaphanus by Dr. Kaup.

y-ft. Nice. Purchased of Mr. Wright.

y. Australia. From the Haslar Collection.

/3. Forms of L. niorrisii showing signs of a inore advanced development.

In these, the snout is somewhat less obtuse, somewhat more

pointed and produced.

(la. The body is compressed, the chorda dorsalis without ossifica-

tions, showing mei"ely segmentations :

—

Leptocephnlus hihronii, Kaup,

Apod. p. 149, fig. 12 and Leptocepliahis gegenbauri, Kaup, Apod,

p. 149. fig. 11.

a. Messina. Named L. hihronii by Dr. Kaup.

b. Mediterranean. Named L. gegenbauri by Dr. Kaup.

/3/j. The body has become more cylindrical in consequence of the

devclopnieut of the muscular system
; yet the chorda dorsalis is stiU

cartilaginous :

—

LepAocephalus kdUikeri, Kaup, Apod. p. 148, fig. 10
;

Leptocephalus punctatus, Kaup, Apod. p. 148, fig. 8,

a. Messina. Named L. kolUkeri by Dr. Kaup.

b. Mediterranean. Purchased.

b. Indian Ocean and Archipelago.

Helmiclithya oculus, Peters, Moiiatsher. Ak. Wiss. Berlin, 180G, p. 525,

fig. 4.

Body rather thick, in consequence of the development of the mus-

cular system ; chorda dorsalis cartilaginous, but with the neural

arches distinct. Snout obtusely rounded, short. Eyes large. Pec-

toral fins developed ; vertical fins very low. Vent near to the

middle or the total length. Jaws with minute teeth,

Amboyna ; Madagascar.

a. Madagascar. Presented by Dr. J. E. Gray.

2. End of the tail prolonged into a tapering 2>oint.

Leptocephalus acuticaudatus, Kaup, Apod. p. 151, fig. 16.

Body compressed, its depth being more than the length of the head,

which is rather small. End of the tail prolonged, tapering. Snout

o])tusely rounded. Pectoral fins. Teeth none.

Malabar.
B. Pectoi-alJins none.

Leptocepbalichthys hypselosoma, Bleek. Act. Soc. Sc. Indo-Keerl. i.

Manado, p. 69.

"

Leptocephalus hypselosoma, Bleek. Atl. lehth. Mur. p. 124, pi. 37.

fig. 5.

Body compressed, rather short, of moderate depth. Head small.

Snoiit obtuse. Pectoral fins none. Jaws toothless.

a. Type of the species, in very bad state. Celebes. Erom Dr.

Bleeker's Collection.
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II. Snout pointed : pectoralJins present.

Leptocoplialus longirostris, Kaup, Apvd. p. 150, fig. 14.

Body much compressed, elevated, and short, the upper and lower
profiles abruptly rising behind the head. Head low, rather long.

Eye of moderate size. Tongue not free in front. Jaws toothed.

Muscular stria; vertical.

The specimen described by Kaup was from Messina. An example
in the Liverpool Museum is stated to have been obtained 150 miles

west off Cape Verde Islands. It is 05 millims. long, 18 millims.

deep, the head being 5 millims.

III. Tlieforms ivith a jwinted snout ; in all, the pectoraljfins are absent or

rtidimentary.

A. Mediterranean and North Atlantic,

1. Snout moderately pointed ; a dee]) notch in the upper profile

of the head.

Body compressed, its depth being much more than the length of

the head, which is very small. A deep notch in the ujiper profile,

above the anterior angle of the orbit. Snout rather pointed, not

prolonged. Eye of moderate size. Tongue not free in front. Pec-
toral fins none, or rudimentary. Jaws toothless. Chorda dorsalis

without ossifications.

a~c. Algiers. Presented by Lieut,-Col. Playfair.

2. Stiout acutely pointed. Tongnefree in front.

Leptocephalus hfeckelii, part., Kaup, Ann. ^- May. Nat. Hist. 18G0,
vi. p. 270, pi. 3. fig. B.

Body compressed, its depth being more than the length of the

head. Vent generally behind the middle of the total length. SuoTit

acutely pointed, not prolonged. Eye large. Tongue free in front.

Pectoral fins none, or rudiraentarj-. Jaws toothed. Chorda dorsalis

without ossifications.

a, b, Messina. Named L. luvckeUi by Dr. Kaup.

c, d-e. Mediterranean.

Leptocephalus brevirostris, Kaup, Apod. p. 150, fig. 15.

I regard these specimens as belonging to the form L. hcpcl-elii.

They have the hind part of the body shortened, the entire fish

appearing more elevated. The form of the head is (juite the same
as in L. hcrchelii.

a. Messina. Named L. brevirostris by Dr. Kaup.

.3. Snout acutely pointed. Tongue not free in front.

Lepidopus pellucidus, Risso, Ichfh. Nice, p. 152, pi. 5. fig. 19.

Heluiicnthys diaplianus, Costa, Faun. Napol. Pesc. tav. 31.

? Leptocephalus gracilis, Storer, Mem. Am. Ac. ii. p. 524.
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Leptocephalus dinplianiis, Knup, Ajwd. p. 148, fig. 9.

yarrelli, Kciip, Apod. p. 140, tig. l.">.

hajckoli, part., K<mp, Ann. S,- Mag. N(d. Hid. 1800, vi. p. 270.

Bodj^ compresscfl, its depth being more than the length of the

head. Vent in the posterior half of the total length. Snout

acutely pointed, produced. Eye large. Tongue not free in front.

Pectoral fins none, or rudimentary. Jaws toothed. Chorda dorsali.s

without ossifications.

a, h. Messina. Named L. JiaclcVii by Dr. Kaup.

c. Messina. Named L. yarrelli by Dr. Kaup.

d. Sicily. Presented by W. Swainson.

e. Nice. Purchased of Mr. Wright.

/. Mediterranean. Named L. diajjJwnns by Dr. Kaup.

g. Santa Cruz. Presented by the llev. 11. T. Lowe.

Lq)focephnlus Tcefersteinii is a name proposed by Dr. Kaup (Ann.

& Mag. Nat. Hist. 1860, vi. p. 270, pi. 3. fig. A) for examples be-

longing to the form L. peUuckhis, but with a very small head.

a. Messina. One of the typical examples.

B. Indian and South Atlantic.

1. Body short.

Leptocephalus (Diaphanichthys) brevicaudus. Peters, 3Ionatshcr. Ak.

Wiss. Berlin, 18G4, p. 399.

Body much compressed, short. Head small. Snout acutely

pointed, short. Fins none. Vent in the posterior half of the total

length. Jaws toothed.—Sea between Maybate and Luzon.

2. Bod]i of moderate tmdth mid lenr/th.

Leptocoplialiis dcntex, Ca)d<)r, Mai. Bept. p. .333.

t;vnia, Bhrh. Nat. 7)/ds. Nvd.-Lul. viii. p. 428.

Leptoccplialiclithys taiiiioidos, Bkck. Enumer. Spec. Fisc. Arch. Lid.

p. 180.

Leptocephalus t;\3nioides, Bleek. Atl. Ichth. Mm: p. 123, pi. 48. fig. 4.

Body much compressed, of moderate width and length, its dejith

being mucli more than the length of the head, which is very small.

Snout acutely pointed. Eye small. Tongue not free in front. Fins

none, or rudimentary. Teeth present or absent. Chorda dorsalis

without ossifications.

a-h. Zanzibar. From Licut.-Col. Playfair's Collection.

c. Type of L. tcenioideif, in very bad state. Amboyna. From Dr.

Bleeker's Collection.

d-e. Collected hy Capt. Thompson. From the Liverpool Museum.
f-h. Lat. 31° south, long. 45° west. From the Liverpool Museum.

The Liverpool Museum possesses, among others, an example which
appears to have lost a consideral)le portion of the liinder part of its

body ; the part injured is perfectly liealed. For this, as well
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as for numerous other examples, that institution is indebted to

Capt. Whiteway.

3. Body narrow and elonr/afc. Tail obtusely ^lointed.

Leptocephalus ta;nia, (Cuv.) Quay ^V Gahn. Voy. Uran. Zoo/, p. 248;
Less. Voy. Coq. Zool. ii. p. 120 ; Kaiip, Apod. p. 151, fig. 18.

marg-inatus, lump, Apod. p. 152, fig. 10.

lineo-punrtatus, Katip, Apod. p. 152, fig. 20.

capunsis, Kaup, Apod. p. 15.3.

Body much compressed, almost as thin as ]iapcr, narrow, elongate
;

but its depth is more than the length of the head, which is very
small. Snout acutely pointed. Eye rather small. Tongue not fi-ee

in front. Fin.s none, or rudimentary. Teeth present or absent.

Chorda dorsalis without ossifications.

Indian Ocean ; Cape of Good Hope ; South Atlantic.

a, h-d. Zanzibar. From Lieut.-Col. Playfair's Collection.

e. 200 milliras. long. South Atlantic, lat. 31° south, long. 45° west.

From the Liverpool Museum.

The Liverpool Museum possesses an example of this form.

250 millims long. It is not in the least more developed than
examples of half this length.

There is another very interesting example in the collection of the

same museum, 90 millims. long, obtained in the South Atlantic by
Capt. Whiteway. Its head is ossified ; but the notochord is a simple

soft thread. The muscles are of considerable consistency, and adhere
to those of the other side. The black spots along the lateral and
abdominal lines are as large as the eye, and distinct from each
other.

4. Body narrow and excccdinyhj elonyate ; tail taperiny into ajilament.

Body 270 millims. long and 6 millims. deep. Head small. Snout
acutely pointed, at least twice as long as the eye ; both jaws toothed.

Gill-membranes united across tlie isthmus. Tongue not free in

front. Pectoral fins none ; vertical fins very indistinct. Chorda
dorsalis without any ossifications. Intestine extending into the

narrow portion of the posterior part of the body.

One cxamjilc is in the Liverpool Museum. It is not known where
it was obtained.

5. Body elevated and elongate.

Leptocephalus ccramensia, Bleek. Atl. Ichth. Mur. p. 123, pi. 49. fig. 3.

Body compressed, elongate, and elevated, with the head veiT
small. Snout pointed ; eye comparatively large. Tong-ue not free

in front. Pectoral fins none. Jaws with or without teeth. Chorda
dorsals extremely thin, thread-like.

a. Type of L. ccravunsis, in bad state. Coram. From Dr. Blocker's

Collection.

b-<l. Old Collection.
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Leptocephalus altiis, Richarch. Voy. Ereh. lif Terr. Fish. p. 61, pi. 30.

tiga. 8-10.

Like the preceding form, but with rudimentary pectoral fins.

Teeth strong.

For completeness' sake we have to mention the following forms,

which are very insufiiciently known :

—

1. Leptocephalus stenops, Kaup, Apod. p. 150.—Messina.— Eyes
unusually large and close together.

2. Leptocephalus dussumieri, Kaup, Apod. p. 151, fig. 17.—Malabar.

HYOPRORUS.
Ilvoprorus messinensis, Kolliker, Verh. jihi/s. nied. Ges. W'urzh. iv.

"1854, p. 101 ; Kaup, Apod. p. 144, fig. 4.'

Body much compressed and elevated ; head narrow, long ; snout

long, with the upper jaw longest (as in Ntttastoma). Teeth ex-

tremely minute. Nostrils as mNettasfoma. Pectorals very small*;

vertical tins conspicuous. Vent in advance of the middle of the

total length. Gill-openings narrow. Elood red.

Messina.

Mr. Gill refers (in my opinion very justly) this fish to Nettastoma.

(See p. 48.)

TILURUS.

Oxystomus liyalinus, Rafinesque.

Leptocephalus trichiurus, Corro, Giorn. Sc.Lett. •l^- Art. <SV«/. Palermo,

18-29, xxvi. p. 138.

Tilurus gongenbauri, Kolliker, Verh. phi/s. med. Ges. Wiirzh. iv. 1854.

p. 100.

tricliiurus, Kaup, Apod. p. 145, fig. 5.

. rissoi, Kaup, Apod. p. 14(3.

Body much compressed and elongate ; tail terminating in a

thread. Head compressed, small, with the snout acutely pointed

and of moderate length, the lower jaw being the longer. Both jaws

toothed. Gill-openings wide. Intestine terminating far behind, at

a point where the body is very narrow. Pectorals very small.

Dorsal fin a broad fold of the skin, distinct from the nape ; anal a

very low fold.

Mediterranean.

a, b, e, d, e, f, [/. Numerous examples from Messina.

All these examples are remarkably alike in shape and in size. I

do not know of any fish to whicli Tilurx(s could be referred. It

evidently does not belong to the family Murasnida^.

* There is a curious passage in Dr. Kaup's description,/, c, viz. " What Pro-
fessor Stummein mentions as representing pectorals." There is no sucli individual

as Professor Stnmmeln ; and the explanation of tlic passage is probably this,

that Professor Kolliker describes the pectoral fin as a " kiciner Stuniincl "—that

is, a small rudiment.
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STOMIASUNCULUS.
Stomiasunculus barbatus, Kaup, Ami. t<,- Mac/. Nat. Hist. 1800, vi.

p. 270, pi. ;5. fio-. C.

This is evidently the young of Stomias or of a fish very closely

allied to it. The specimen in the British Museum is in a bad state,

but traces of the peculiar scale-pouches oi Stomias maybe distinctly

sceu. The barbel (with the hyoid) is more advanced towards the

symphysis than in the adult figui'ed by Valenciennes, pi. 545 ; the

relative position of this barbel changes with the position of the bone,

which is moveable. There are really no ventral fins ; and future obser-

vations must show whether their absence is a character of the young
state, or whether it is indicative of the existence of a species hitherto

unknown. These fins are very small in Stomias /larbatns. I cannot

agree with Mr. Gill, who compares this fish to a larval Clupeoid.

rt. One of the typical specimens. Messina. From Dr. Kaup.

ESUNCULUS.
Esuuculus costal, Kaup, Apod. p. 14o, fig. 3.

Even if a family of Leptocephalidse be admitted into the system,

to take its place near the apodal Physostomi, the fish described by
Dr. Kaup under the name of Esuncuhis could not be referred to

it, being possessed of abdominal ventral and three distinct vei-tieal

fins, of which the dorsal is neai'ly opposite to the anal. This fi.sh

is clearly the young of a form belonging to one of the more highly

organized Physostomous families, perhaps of Alepocephalus.

POROBRONCHUS.
Ilelminthostoma delle Chiaje, i'occo.

Porobronchus linearis, Kaup, Ann. Sf Mag. Nat. Hist. 18G0, vi. p. 272,

pi. .3. fig. D.

This is the name given by Dr. Kaup to young Fierasfer aai.<i. lie

figures an example without pectoral fins, which is in the British

Museum, and in which, indeed, these fins cannot be discovered.

They appear to have been torn off during the examination of the

specimen. Other examples whicli I have obtained have the pectoral

tins well developed. The first dorsal ray, which is sometimes as long

as one-half of the fish, disappears entirely with age. From notes

made by me many years ago, I.see that these fishes have been named
" Ilelminthostonia delle Chiaje, Cocco,'' but I am unable to find a

reference to this name in a published work.

A fish known from a drawing by Dr. Hooker, and named Pnjm-
)iofhonu.<i Jwnl-eri bj- Richardson (Voy. Ereb. & Terr. Fish. p. 51,

pi. 30. figs. () ife 7), appear.s to belong to the Murrcnidas. The speci-

men was l.| inch long. Habitat not recorded. I reproduce the

drawing in order to draw attention to this remarkable form.



140 PEGASID^.

Fam. 29. PEGASID^.

Body entirely covered with bony plates, ancliylosed

on the trunk and moveable on the tail. Barbels none.

The margin of the upper jaw is formed by the inter-

maxillaries and their cutaneous prolongation, which

extends downwards to the extremity of the maxillaries.

Gill-cover formed by a large plate, homologous to the

operculum, prasoperculum, and suboperculum ; inter-

operculum a long fine bone, hidden below the gill-

plate. One rudimentary branchiostegal. The gill-

plate is united with the isthmus by a narrow mem-
brane

;
gill-opening narrow in front of the base of the

pectoral fin. Gills four, lamellated. Pseudobranchise

and air-bladder absent. One short dorsal and anal

fin, opposite to each other. Venti-al fins present.

Ovarian sacs closed.

Small marine fishes from the Indian Ocean and Australian seas.

These fishes have been associated with the Lophobranchiatcs, from

which they differ in the structure of the gills, which are lamellated

as in other fishes. I have long hesitated to place them in the Phy-
sostomi, as there are characters in which they closely resemble

certain Acanthopterygians, and more especially the Cataphradi.

The structure of their pectoral and ventral fins is more that of an

Acanthoptorygian than a Physostomous fish. The dorsal fin is single

and soft ; but in this respect they resemble Aspidophoroides ; the

fibrous condition of their vertebrce they have in common with Am-
phisile (which also has abdominal ventral fins), and with other fishes

provided with an osseous dermal covering. However, as their

opercular apparatus is more incomplete than in any Acantho-
pterygian, I have preferred to leave them, for the present, in this

order*.

One genus only is known.

* The above remarks liad been written when I learned, from a communication
bv Prof. Steenstrup, that for some time he had recognized the Acanthopterygian
affinities of Pcffasvs, and that, in his opinion, their proper place in the system

would be among the Cataphracti, near to Aspidophorus and Aspidophoroides. It

must be a matter of regret that Prof. Steenstrup has been prevented by his

other labours from publishing liis researches on the subject, which, however,

have been referred to by Kner, in Sitzgsber. Ak. Wiss. Wien, xli. pp. 821-822.
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1. PEGASUS.
Pegasus, L. Syst. Nat. i. p. 418.

Body broad, much depressed. Pectoral fins horizontal, broad,

long, composed of simple rays, some of which arc sometimes spinous.

Ventral fins one- or two-rayed, the outer ray being long. Upper
part of the snout produced into a shorter or longer process. Mouth
inferior, toothless. Suborbital ring well developed, forming a suture

with the gill-cover. Intestinal tract rather short, with one or two
complete circumvolutions. Vertebrae not numerous, thin ; ribs

none.

Indian Ocean and urchipelago ; Chinese and Australian seas.

1. Pegasus draconis.

Vahnt. iii. p. 428, tab. 271 ; liuysch, p. 12, t. 7. tigs. 2 & 3.

Catapliractus, sp., Gronov. Zooph/l. no. 350, tab. 12. tigs. 2 & 3.

I'isciculus amboineusis, Gronov. Mus. Ichth. i. p. 65. no. 146.

Pegasus draconis, L. Si/st. Kat. i. p. 418 ; M. And. Fisch. i. p. 52,

taf. 109. figs. 1 & 2 ; Laap. ii. p. 78, pi. 2. fig. 3.

Pegasus volans, Lacep. ii. p. 83; Blcek. Nat. Tyds. Ned. Ltd. iii.

p. 307 ; or Vei-k. Hat. Gen. xxv. Trosk. p. 27.

latirostris, Richards. Ichth. Chin. p. 203.

Cataphractus draco, Gronov. Syst. ed. Gray, p. 144.

Pegasus draco, Kaiip, Lojjhohr. p. 5, pi. 1. fig. 3 (P. nutans) ; Giinth.

in Fish. Zanzibar, p. 138.

D. 5. A. 5. P. 11. V. 2.

Vent nearly midway between the posterior margin of the eye and

the root of the caudal fin. Tail composed of eight rings. Trunk
gibbous, the median depressed part being divided by three cross

ridges. Obtuse tubercles at the meeting points of the transverse and
longitudinal ridges. A pair of deep grooves on the neck. The first

and second and the fourth and fifth tail-rings have a compressed

spine directed backwards in the middle of the side. The fifth pec-

toral ray not stronger than the others. Snout prolonged, with Imir

denticulated ridges, the two lower of which are dilated with age,

forming a semioval expansion. Body finely reticulated with brown
;

snout and the two or three last caudal rings black. Pectoral rays

with fine brown dots
; pectoral fin with a broad milky-white-

margin, Avithin which there is another concentrical band of a wliiti.sh

colour.

Indian Ocean and archipelago.

a. Adult : dry. Ceram.
6. Half-grown. Amboyna. Purchased of Hr. Frank.

c. Half-grown. East-Indian archipelago. From the Collection of

Dr. van Lidth de Jeude.

d-e. Half-grown and young: dried. Zanzibar. From tlie Coller-

tion of Lieut. -Col. Playfair.

/, »/, h-k-. Adult (4 inches long) and young.
1-n. Adult : dried.

1,2
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2. Pegasus volans.

Pegasus volans, L. St/st. Nat. i. p. 418.

laternarius, Cuv. Rl'tjne. An. ; Kaup, LopJiobr. p. 3, tab. 1. fig. 4.

D. 5. A. 5. P. 10. V. 2. Vert. 7+ 12.

Vent nearly midway between the anterior margin of the eye and
the root of the caudal fin. Tail composed of eleven rings. Back of

the trunk with two median ridges, each with three compressed and
more or less trenchant longitudinal tubercles ; no groove behind the

head. The second, third, and fourth tail-rings have a spine directed

backwards in the middle of the side. The fifth pectoral ray strong,

spine-like. Snout sometimes short, pointed, with or without minute
spines, sometimes prolonged into a five- or six-ridged process, each

ridge being finely denticulated. Most of the specimens show two
broad browTiish bands across the tail, the posterior being at some
distance from the root of the tail. Pectoral rays with brown spots.

China.

a. A great number of dried adult and half-grown specimens, partly

from Chinese insect-boxes.

3. Pegasus natans.

Pegasus natans, L. Si/st. Kat. i. p. 418; Bl. Aiisl. Fiscli. i. p. 53,

taf. 121. figs. 2 & 3 ; Richards. Voij. Sulph. Fish. p. 118, pi. 50.

figs. 5-7.

Cataphractus, sp., Gronov. Zoophyl. no. 357, tab. 11. figs. 2 & 3.

Pegasus spatula, Lacep. ii. p. 85.

volans, JRicharch. Vo;/. Sidph. Fish. pi. 50. figs. 8-10.

pristis, Bkek. Nat. Tyds. Ned. Iitd. iii. p. 606; or Verh. Bat.

Gen. XXV. Trosk. p. 28.

Cataphractus anceps, Gronov. Sijd. ed. Gray, p. 144.

D. 5. A. 5. P. 11. y. 3. Vert. 7-1-14,

Tail (without caudal fin) as long as, or longer than, the body to

the end of the snout. Tail composed of twelve rings, tapering and
very much flattened behind. Ridges on the upper side of the body

obtuse, without tubercles ; shields uniformly finely granulated.

Pectoral rays equally slender. Snout prolonged into a long flat

sword-like process, truncated in front, and denticulated on the side,

the teeth directed backwards. Tail with broad brown cross bands,

one below the dorsal being the most constant. Dorsal and pectoral

fins with brown dots.

Seas of China and Australia.

Var. a. Snout as long as the distance between the eye and vent.

Back of the body dotted -with black.

a. Adult. North China. Purchased of Mr. Jamrach.

h. Adult. China Seas. Presented by Sir J. Eichardson *.

* It may be remarked that all these examples were in the British-Museum
collection at the time wlien tlie ' Catalogue of Lophobranchiate Fish ' was pre-

pared. See Kaup, in Wiegm. Arch. ]8()1, p. 116.
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c-d. Half-growii. New Guinea. Presented by Vice-Admiral Sir

E. Belcher *.

e. Half-grown. Freycinet's Harbour. Voyage of the ' Herald.'

f-i. Half-grown, From the Haslar Collection *.

Var. /3. Snout shorter than the distance between eye and vent.

Back marbled with brown above.

lc-1, in-o. Fine specimens. Moreton Bay.

2). Numerous adult examples. Hammond Island, Torres Straits.

Collected by F. M. Rayner, Esq.

q. Adult. Australia. Collected by Mr. MacGillivray.

4. Pegasus lancifer.

Pegasus natans, Kaup, Lophobr. p. 4, tab. 1. fig. 2 (this figure is

evidently taken from one of the specimens in the British Mu-
seum).

Pegassus lancifer, Kaup, Wiefftn. Arch. 1868, p. 117.

D. 5. A. 5. P. 15. V. 2.

Tail (without caudal fin) much longer than the body to the end of

the snout, composed of fourteen or fifteen rings, of which the six

posterior are more or less confluent, much depressed, tape-like. The
trunk is broad, exceedingly depressed, nearly flat above, with narrow
vertical sides. The dorsal ridges usually found in this genus are

linear ; and from the centre of each shield radiate raised lines, form-

ing star-like figures. Pectoral rays equally slender. Snout pro-

longed into a very thin four-ridged process, about twice as long as

the orbit ; the ridges are beset with minute spines. Upper parts

nearly uniform brown.
Tasmania.

a. Four inches long. Tasmania. Presented by Dr. Milligau.

b. Four inches long. Old Collection.
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Order V. LOPHOBRANCHII.

The gills are not laminated, but composed of small

rounded lobes, attached to the branchial arches. Gill-

cover reduced to a large simple plate. Air-bladder

simple, without pneumatic duct *. A dermal skeleton,

composed of numerous pieces arranged in segments,

replaces more or less soft integuments. Muscular

system not much developed. Snout produced. Mouth

terminal, small, toothless, formed as in Acantho-

pterygians.

Lophobranchii, Ciw. Rbgne Anim.

I have cxcliided from this order the Pegasidse, for reasons stated

above (p. 146). On the other hand, I consider the separation of So-

lenostoma into a distinct division necessary, agreeing so far with Dr.

Kaup. They are the Acanthopterygians of this order.

Fam. 1. SOLENOSTOMIDtE.
Solenostomida;, Kaup, Lophohr. p. 1.

Gill-openings wide. Two dorsal fins, the rays of

the anterior not articulated. All the other tins well

developed.

Only one genus is known :

—

1. SOLENOSTOMA.
Solenostonius, Lacepede.

Snout formed as in Siphonostoma. Body compressed, with very

short tail. All parts covered with thin skin, below which there is a

dermal skeleton formed by large, star-like ossifications. The soft

* See Miiller, Abhandl. Berl. Ak. 1844, p. 174. In Siphonostvma typhle I

find a band leading from tht! air-bladder to the dorsal part of the a'sopliagus

;

it is probably an obliterated duct.
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dorsal and anal fins on elevated bases ; caudal flu long. Ventral

fins inserted opposite to the anterior dorsal, close together, seven

-

raj'cd ; they are free in the male, but in the female their inner side

coalesces with the integuments of the body, a largo pouch for the

reception of the eggs being formed thereby. Air-bladder and pseudo-
branchia; absent. Branchiostegals four, very thin. Intestinal tract

very simple, with a stomachic dilatation, without pyloric appendages.

Ova very small.

Indian Ocean and archipelago.

The dermal skeleton (in S. cyanopterum) is formed by star-like

ossifications, four in each horizontal and vertical series on the side of

the fore part of the trunk ; each consists of four or three radiating

branches, by Avhich it joins the ueighboui-iug bones ; on the hind
part of the trunk and tail the series are diminished to two. The
dorsal and abdominal profiles in front of the fins are protected by
similar bones. The vertebral column is composed of eighteen abdo-
minal and fifteen caudal vertebrse, the vertebraj gradually decreasing

in length backwards, so that the shortness of the tail is caused not

only by the smaller number of vertebrae, but also by their much lesser

length. Neural and haemal spines are developed. The pelvis con-

sists of two pairs of cartilaginous lamina?, the convex margin of the

anterior fitting into an angle of a dermal bone which separates the

pch-is from the well-ossified humeral arch.

There is a pccnliar provision for the retention of the eggs in the

sac, and probably for the attachment of the embryo. The inner walls

of the sac are lined with long filaments, arranged in series along the

ventral rays, and more numerous and longer at the base of the rays

than in the middle of their length, behind which they disappear en-

tii'el}'. They are also more developed in examples in which eggs are

deposited in the sac than in those which have the sac empty. The
filaments most developed have a length of half an inch, and are beset

with mamilliform appendages. A slightly undulated canal runs

along the interior of the filament.

1 . Solenostoma cyanopterum.

Solenostomus paradoxus, liichards. Icfitli. Chin. p. 203; lileek. Nat.
Ti/(k. Ned. Ind. iii. p. 308 ; Kaup, Lophohr. p. 2.

Solenostoma cvanopterum, lileek. I. c. vi. p. 506; Giinth. in Fish.

Zunz. p. i;57, pi. 20. figs. 2 & 3.

D. 5/18. A. 16-18. P. 26. V. 7.

The depth of the snout iu the middle of its length is two-ninths of

its length. Caudal peduncle shorter than the base of the dorsal fin.

Brown, miiuitely dotted -w ith black and whitisli ; or pink, with

])uri)lisli-brown spots. First dorsal fiu with two large ovate black

ocelli between the first three rays.

From Zanzibar to China.

(i,h,c-c. Adult females and a male. Zanzibar. Presented bv Lieut.

-

Col. Plavfair.
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f. One of the typical specimens. Ceram. From Dr. Bleeker's

Collection,

r/. Adult. China. Presented by Vice-Admiral Sir E. Belcher.

2. Solenostoina paradoxuin.

Suha, iii. 34. 3.

Fistularia paradoxa, Pall. Spicil. Znol. viii. p. 32, tab. 4. fig. 6; Bl.

.Sc/i«. tab. SO.fig. 1.

Solenostomus paradoxus, Laeep. v. p. 36 ; Bleek. Nat. Tyds. Ned. Ind.

vi. p. 50(3.

D. 5/20. A. 20. P. 25. V. 7.

The depth of the snout in the middle of its length is one-sixth of

its length. Caudal peduncle shorter than the base of the second

dorsal fin. Brown, with irregular orange-coloured spots. First

dorsal tin with two large ovate black ocelli between the first three

rays.

Amboyna.

a. Adult female. From Dr. Bleeker's Collection.

3. Solenostoma brachyurum.

Bleek. Nat. Tyds. Ned. Ind. viii. p. 433.

The depth of the snout in the middle of its length is less than one-

sixth of its length. Caudal peduncle slender, longer than the base

of the second dorsal. Pink, with red spots.

Amboina.

a. One of the typical examples, probably a male, 2 inches long, in

bad state. From Dr. Bleeker's Collection.

I hesitate to admit this as a distinct species ; however, the speci-

men is in so bad a condition that it does not admit of examination.

Considering that we know, at present, nothing of the changes which
Solenostoma undergoes during its growth, it is much to be regretted

that Dr. Bleeker omitted to examine these examples more carefully,

and that he was satisfied with merely attaching a new name to

them.
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Fam. 2. SYNGNATHID^.
Syugnathida;, Kanp, Luiihobr. p. 5.

Gill-openings reduced to a very small opening near

the upper posterior angle of the gill-cover. One soft

dorsal fin ; no ventrals, and sometimes one or more of

the other fins also absent.

Chiefly marine fishes, occurriug in all parts of the tropical and
temperate regions ; many species entering fresh waters.

Synopsis of the Genera.

First Group. SjmgnatMiia.

Tail not prehensile, generally ivitJi a caudal Jin.

I. Humeral bones moveable 1. Siphonostoma, p. 154.

II. Humeral bones united ; caudal fin present ; male with the egg-pouch on
the tail.

Pectorals well deyeloped ; dorsal edges of trunk and tail not continuous
;

dorsal fin opposite or near to the vent... 2. Syngxatius, p. 155.

Pectorals present ; dorsal edges of trunk and tail continuous, if distinct

;

dor.sal fin opposite or near to the vent ... 3. IcnTHyocAJirus, p. 17tj.

Pectorals absent 4. Nannoca.mpus, p. 178.

Dorsal fin placed at a great distance behind the vent.

5. Urocampus, p. 179.

III. Humeral bones united
;
pectoral and caudal fins present ; male vrith the

egg-pouch on the abdomen.

Eidges of the body prominent and distinct ; caudal fin not unusually long.

6. DORYICIITHYS; p. 179.

[Caudal fin very long Leptoicutiiys, p. 187.]

Only the dorsal ridges are distinct 7. Ccelonotis, p. 188.

rV. Caudal fin none ; male with the egg-pouch on the tail ; body depressed.

8. Stigmatophora, p. 189.

V. Pectoral fins none ; caudal absent or rudimentary ; male with the ova at-

tached to the abdomen, without closed pouch.

Adipose fins none 9. Nerophis, p. 190.

Adipose fins along the trunk and tail 10. Protocampus, p. 193.

Hecond Group. Hippocampina.

Tail vithoat caudal Jin. prehensile.

I. Body depressed 11. Gastrotokei'S, p. 194.

II. Body (.'oinprcsscd, not or scarcely dilated. Shields hard, rugose, without
elongate processes 12. Sole.nognathcs, p. 196.

III. Body compreesed. Shields with elongate processes ; occiput not compressed.

13. PnYLLOPTEJtYX, p. 19G.
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IV. Body compressed ; occiput compi-essed into a crest.

Occipital crest without coronet 14. Acentromura, p. I'JS.

Occipital crest with a coronet 15. IIirpocAMrus, p. 198.

First Group. SYKGKATHINA.
Tail not prehensile, generally vnth a caudal fin.

1. SIPHONOSTOMA.

Siphonostomus, Kaup, Lophohr. p. 48.

Body not dilated, with distinct edges ; the upper caudal edge con-

tinuous with the lateral line, but not with the dorsal edge of the

trunk. Pectoral and caudal fins well developed ; dorsal fin of mode-
derate length, opposite to the vent. Humeral bones moveable, not

united into a breast-ring. Males with an egg-i)ouch on the tail, the

eggs being covered by cutaneous folds.

Coasts of Europe.

1. Siphonostoma typhle.

Acus aristotelis, JVil!u(/hl>i/, p. 158, tab. i. 25. fig. 1 ; Salvian, fol. 08.

pi. P. vii.

Typlilo marina, Bellon. De Aquat. p. 446.

Synguatlius, sp., Artedi, Synon. p. 1. no. 2; Gen. p. 1. no. 4; Spec.

p. 2. no. 2.

Sjmgnathus typlile, L. >Si/sf. Nat. i. p. 416 ; Dunov. Brit. Fish. iii.

pi. 56 ; Tnrton, Brit. Finm. iii. p. 116 ; Fkm. Brit. An. p. 175

;

Jenyris, Man. p. 485 ; Yarrell, Brit. Fish. ii. p. 332, 2nd edit. ii.

p. 439, 3rd edit. ii. p. 40(5 ; Panicll, Werner. Mem. vii. p. 396

;

Fries, Wieym. Arch. 1838, p. 241, tab. 6. fig. 2; Risso, Ichth. Nice,

p. 62, and Eur. 3Ierid. iii. p. 178 ; 3Ialmf/ren, Wieqin. Arch. 1864,

p. 343.

rondeletii, De la Roche, Ann. Mtis. xiii. 1809, p. 324, pi. 21.

fig. 5.

viridis, i?«W), Ichth. Nice. p. 65, and Fur. Merid. iii. p. 179.

pelagicus, Risso, Ichth. Nice, p. 63.

pyrois, Risso, Fur. Merid. iii. p. 180.

acus, Ehsfriinu Fische v. Aforko, p. 123, tab. 6. figs. 1, 2.

. rhynclueniis, MichahcUes, Ms, 1829, p. 1014.

argentatiis, Pallas, Zootjr. Ross. -As. iii. p. 120 ; Rathle, Mem.
Ac. Sc. Petersh. Sav. ctrang. iii. p. 31(i, pi. 2. figs. 5 & G ; Nordm.
in Dimid. Voy. Russ. Merid. iii. p. 539, pi. ;'>2. fig. 1.

ponticiis, Pallas, I. c. p. 118.

typbloides, Benn. Proc. Zool. Soc. 1835, p. 92.

Siphonostomus pyrois, (Bo-nap.) Kaup, Lophohr. p. 48.

lyplile, (Bonap.) Kaup, I. c. p. 49.

rondeletii, (Bonap.) Kaup, I. c. p. 50.

argentatus, Kaup, I. c.

Broad-nosed Pipe-fish, Couch, Fish. Brit. Isl. iv. p. 355, pi. 239.

I). 31-39. Snout compressed, as deep, or nearly as deep, as the

head, and not quite twice as long, or nearly twice as long, as the

remaining portion of the head. Origin of the dorsal fin opposite to
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or somewhat in advuiice of the vent. Trunk with eighteen or nine-

teen, tail with from thirty-three to thirty-five osseons rings.

Coasts of Europe.

a-e. Adult and young. Sweden.
/-(/. Male with young and female. Bohuslan. Presented by Hr.

A. W. Malm.
/(. Several adult and half-grown specimens : dried. Scotland. Pur-

chased of Dr. Pamell.

i-k. Adult: stuffed. England.

l-m. Male and female. Dorsetshire. From Mr. Yarrell's Collection.

n-7). Adult and half-grown. Gibraltar. Presented by P. L. Sclater,

Esq.

cj. Adidt. South Europe. Presented by R. B. Webb, Esq.

r. Adult. Nice. Purchased.

s, t, u-v, w-x. Adult and half-grown. Mediterranean.

?/. Adult. Named " S. pyro'is''' by Dr. Kaup.
z. Adult. Named "/S. fo-f/tn^rtijfs" by Dr. Kaup.

a-y. Adult and half-grown. Black Sea. From Mr. MiUingen's Col-

lection.

c, €-'C. Half-grown.

2. Siphonostoma rotundatum.

Syngnatbus minwAAtus, MichahvUes, Isis, 1829, p. 1014.

Siphonostomus rotundatus, {Bonap.) Kaiij}, Lujihubr. p. 51.

D. 32. Snout compressed, not so deep as the head, and twice as

long as the remaining portion of the head, or even longer. Oiigin

of tlie dorsal fin slightly in advance of the vent. Trunk with twenty,
tail with thirty-four osseous rings.

Mediterranean.

rt. Adult male. Named " S. rotundatus'' by Dr. Kaup.

Beside this specimen, the British Museum does not possess ano-
ther at present, although Dr. Kaup speaks of numerous examples
presented by Michahelles, who never gave an example to a British

collection. With regard to the species, it may prove to be another
variety of S. ti/p/ile ; but having one example only, I cannot give so

positive an opinion as in the case of <§. p'/ro/s, an/cnfatiis, &c.

2. SYNGNATHUS*.
Syuguathus, sp., Artedi.

Syngnathus, Corythoichthys, Trachyrhamphus, et Halicampus, Kaup.

* 1. Syngnathus bracliyrliynchus, Kaup, LopJiobr. p. 42.—Bourbon.—Said to

be very similar to .S'. acus.

2. suiidaicus, Blcck. J'crk. Bat. Gen. xxv. Trosk. p. 21.—Java.—De-
scribed from a figure.

3. Corythoichtliys vittatus, Kaup, Lophobr. p. 2G.—Brazil.—D. 20. Osse-
ous rings 17+37. Operculum?

4. Syngnathus fucicola. Bennett, Proe. OnHm. Zool. Soc. 1832, p. b.—Pinni?
pcctoralibus, dorsalibus.analibus et caudalibiis pra'ditu.'s; scutis dors. 14,
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Body with the ridges more or less distinct, the dorsal edge of the

trunk not being continuous with that of the tail. Pectoral fins

well developed, caudal present. Dorsal fin opposite or near to vent.

Humeral bones firmly united into the " bi'east-ring." Males with

an egg-pouch on the tail, the eggs being covered by cutaneous

folds.

Inhabitants of aU the seas of the temperate and tropical regions,

some of the species entering or living in fresh water.

The numerous species may be subdivided thus :—

-

A. Opercidum without, or with only a basal ridge.

a. Base of the dorsal fin not raised above the level of the back,

p. 156.

h. Base of the dorsal fin elevated, p. 167.

B. Operculum crossed by a ridge in its entire length, p. 169.

A. Opemilum without ridr/e, or tvith only a shoft ridge on its basal portion.

a. Base of the dorsalJin not raised above the level of the back.

1. Syngnathus phlegon.

Synguathus phlegon, Hisso, Eur. 3Ierid. iii. p. 181 ; Kaup, Lophohr.
'p. 41.

D. 40-42. Osseous rings 19+ 49-50.

The length of the snout equals the distance of the front margin

of the orbit from the second body-ring. A low ridge is continued

from the supraorbital edge on to the temple ; anterior part of the

operculum with a faint ridge, yhields terminating in a spine, incon-

spicuous in young examples. Tail very long, nearly twice as long

as the body ; caudal pouch twice as long as the trunk (without the

head). Dorsal fin commencing in advance of the vent. Caudal fin

well developed.

Mediterranean and neighbouring parts of the Atlantic ; Cape of

Good Hope.

prreanal. 10, caud. 26. Corpore caudaque transversim pinnaque dors.

oblique nigrescenti fasciatis. D. 28.—Atlantic.—The typical specimens
are lost.

5. Syngiiatbus flavofasciatus, Riippell, N. W. Fisch. p. 144.—Capite brevi,

nonam partem corporis fequante, rostro dimidio longitudine capitis,

vertice crista serrata, pinnis ventralibus breTiusculis, D. 31. Capite
lineis longitudinalibus quinque fuscis.—Red Sea.—The single specimen
observed, 3^ inches long, has been lost, so that the remarkable statement

of this species being provided with ventral fins cannot be explained.

0. Dermatostetlms punctipinnis, Gill, Proc. Ac. Ned. Sc. Philad: 1862, p. 283.

—California.—D. 40-42. Osseous rings 20+39. Breast-shield covered
with skin ; occiput elevated and keeled.

7. Microphis tenuis, lilyth, Journ. As. Soc. Bcng. ssvii. p. 272.—Andaman
Islands.—Osseous rings 16 +.36.

8. Syngnathus brachrcephnlus. Poey, Repert. Fis.-nat. Cuba, ii. p. 444.

—

Cuba.
0. tenuis, Pory. I. c.—Cuba.
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a-d. Half-gro-mi and young. South Europe. Presented by R. B.

Webb, Esq.

e-f. Half-grown (males). Cosscir (?). Purchased of Mr. Warwick.

2. Syngnathus peckianus.

Syngnathus tj-phle, Mitch. Lit. A'- Phil. Tram. Xeiv York, i. p. 475.

peckianus, IStorer, Report, p. 10-"), and Synopsis Fish. A\ Amer.
p. 41)0 ; Ayres, Host. Jount. Nat. Hist. iv. p. 282 ; IStorer, Mem. Am.
Acad. viii. p. 412, pi. 33. fig. 3.

fuscus, Storer, RepoH, p. 102.

Syngnathus fasciatus, Dekay, New York Faun. Fish. p. 319, pi. 54.

fig. 174.

viridesceus, Dekay, I. c. p. 321, pi. 54. fig. 176.

D. 40-45. Osseous rings 19+40.

The high dorsal fin occupies nine or ten rings, four or Jive of which

belong to the hody. Snout as long as the remaining part of the head.

Tail one-half longer than the body. Twelve or thirteen dark cross

bands on the body and tail.

Atlantic coasts of the United States.

a. Young. Presented by the Smithsonian Institution.

3. Syngnathus acns.

Great Pipe Fish ; Tangle-Fish.

Acus 2'*'' species, Rondel, viii. c. 4. p. 229 ; Aldrovaiid. i. c. 22.

p. lOr,.

Svngnatlms, sp., Artedi, Synon. p. 2. no. 3; Gen. p. 1. no. 3; Spec.
"p. 3. no. 3.

Sjaignathus acus, L. Syst. Nat. i. p. 416 ; Bl. tab. 01. fig. 2; Lacep,

ii. p. 39, pi. 2. fig. 1 ; Bl. Schn. p. 414 ; MichaheUes, Isis, 1829,

p. 1012; Turton, Brit. Faun. p. 116; Flem. Brit. An. p. 175;
Jenijnx, Man. p. 484; Yarrell, Brit. Fi.sh. ii. p. 325, 2nd edit. ii.

p. 432, 3rd edit. ii. p. 400; Fries, Wieym. Arch. 1838, p. 239;
Parnell, Werner. Mem. vii. p. 394 ; Kaup, Lophohr. p. 41.

typhle, Bluch, tab. 91. fig. 1 ; Bl. Schn. p. 414.

variegatus, Pall. Zouyr. lioss.-As. iii. p. 119; Rathke, Mem. Ac.
Sc. Petcrsh. Sar. etrany. iii. p. 315, pi. 2. figs. 7 & 8 ; Nordm. in

Demid. Toy. Riiss. Merid. iii. p. 541 ; Kaup, Lophchr. p. 42.

pelagieus, Donov. Brit. Fish. iii. pi. 58; Turton, Brit. Faun.

p. 11"
; Flcminy, Brit. An. p. 176; Jenyns, Man. p. 486.

nibescens, Risso, Ichth. Nice, p. 66, and Fur. Merid. iii. p. 180

;

Kaup, Lophohr. p. J-l.

fen-ugiueus, MichaheUes, in Isis, 1820, p. 1013.

agassizi, Kaup, I. c. p. 38 (young) (not MichaheUes).

tenuirostris, Rathke, Mem. Ac. Sc. St. Pctersh. Sav. etrany. iii.

p. 313, pi. 2. figs. 11 & 12 (head) ; Kordm. I. c. p. 541, pi. 32. fig. 2

;

Kaup, Lophobr. p. 44.

bucculeutus, Rathke, Mem. Ac. Sc. St. Petersh. Sav. etranq. iii.

p. 317, pi. 2. figs. 9 & 10; Xordmann, I. c. p. 642, pi. 32. tig. 3
(young).

brevirostris, Kaup, Lophohr. p. 37 (young).

cuvieri, Kaup, I. c. p. 38 (young).

delalandi, Kaup, I. e. p. 46.
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D. (31-) 37-41. Osseous rings (15-18) 19-21 + 38-44.

The length of the snout equals the distance of the front margin

of the orbit from the root or extremity of the pectoral fin ; in young-

examples it is much shorter, only equal to the remaining portion of

the head. A low ridge, generally finely serrated, runs along the

median line of the upperside of the snout, of the crown and nuchal

shields ; supraorbital ridge continued over the temporal region ;

anterior part of the operculum with a faint ridge. Shields without

spines. Lateral line and upper caudal edge not continuous in the

adult. Tail considerably longer than the body, the caudal pouch

being nearly as long as the bodj'. Dorsal fin commencing above or

so7newhat in advance of the vent. Caudal fin well developed.

Black Sea ; Mediterranean ; Eastern parts of the Atlantic : Cape

of Good Hope.

a-c. Young. Bohusliin. Presented by Hr. A. W. Malm.
d. Adidt : skin. Holland. From Gronow's Collection.

e, f. Several adult, half-grown, and young examples. Firth of

Forth.

g. Several adult examples, dried. Firth of Forth. From Dr. Par-

neU's Collection.

h. Young male. Wales. Presented by Mrs. Grey.

i-l-. Adult males. Falmouth. Purchased.

l-n. Adult, dried. England.

0. Young. England. Presented by Mr. Moore.

jj. Fine male specimen. Guernsey. Presented by Dr. A. Giinther.

q. Fine male specimen. Madeira. Presented by J. Y.Johnson, Esq.

r-u. Half-grown and young. Gibraltar. Presented by P. L. Scla-

ter, Esq.

V, w. Several specimens. Mediterranean. Purchased.

A\ Half-grown. Sicily. Purchased of M. Parzudaki.

7j. Adult. Naples. Purchased of M. Parzudaki.

z. Several young examples. Black Sea. From Mr. Millingen's Col-

lection.

a. Adult. Cape of Good Hope. Presented by Sir A. Smith.

/3. Adult : dried. Cape of Good Hope. Presented by Sir A. Smith.

y. Adult. ? Madagascar.

Z-rj. Adult. From the Collection of Dr. van Lidth de Jeude.

Q-K. Adult. From the Haslar Collection.

\-fi. Adult. Named S. ritbcscens by Dr. Kaup.

r, £, o-TT, p-s, r-w. Adult, half-grown, and young.

Dr. Kaup's S. agassizii is not the species described by Michahelles

under that name, as he describes the latter as S. mvrcena ; but it is

identical with >S'. hucculentits of Ilathke.

On reading only the diagnoses of Dr. Kaup's S. agassizii and /S.

cuvieri, one is compelled to admit that the differences indicated woidd

be quite sufficient for specific distinction :

S. agassizii is described as having the " snout as long as the head.

From thirteen to sixteen rings anterior to the dorsal fin. D. 22."
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/S'. CHvieri is described as having the " snout half the length of the
head. Eleven or twelve rings before the dorsal fin, of which two
belong to the body. D. 38-41."

However, these apparently important differences are nothing but
iiiarcuracies of the describer, who gives the measurements of indi-

viduals contradicting the statement of the diagnosis, and showing
that the relative length of the snout is precisely the same in both.

Why he states that " two rings belong to the body," whilst, in

fact, all the eleven or twelve rings before the dorsal fin are body-
rings, is not clear. There is an error or omission also in this sen-

tence. The number of twenty-two dorsal rays in S. cir/assizii= buc-

culenhis (llathke, spelt luculentus bj' Dr. Kaup) is not in accordance

with those given by previous writers, Eathke stating 35-30, and
Nordmann 35.

Having such short-snouted examples from the North Sea, Medi-
teranean, and Black Sea, I have come to the conclusion that they are

young S. acus.

However, it is very singular that young examples (from 4 to

7 inches) differ so much from old ones (8 to 18 inches), that, if the

differences were observed in examples of the same size, they would
be considered to be specific. Beside the shortness of the snout, the

number of osseous rings of the body is less (15-19), frequently

also that of the dorsal rays (sometimes as low as 31), and the

lateral line is more often continuous with the upper caudal edge

than interrupted.

In the following list I intend to show the great variability of these

examples :

—

inch. D. Oss. rings. Lat line

11. Firth of Forth 3? 4^-6^ 36-40 lG-t-42or43 contin.'

\2. „ „ 1 (? 5 40 17-1-40 contin.

3. England 1 9 4^ 43 1C-|-41 interr.

4. Wales 1 c? 5 35 10441 interr.

5. Bohusliin IJ 6 37 17-1-42 interr.

0. „ 1 S 5 39 17-1-4(1 contin.

7. „ 1 H 5 42 17+41 contin.

8. Gibraltar 2? 4 31-34 1S+.38 contin.

{». Black Sea 5 S& $....5-GJ 31-34 16+38 contin.

10. Trieste 1 S 4* 31 17+35 contin.

(Type of S. hrevi-

rostris.)

11. Sicily 1 ? Oi 37 19+42 contin.

12. ? 1 ? 6 40 16+42 contin.

13. ? 1 <? 4 40 15+38 interr.

Although I have examined a good many more young examples
than those mentioned, I have never met with a single Si/nr/iKtiJuix

under 8 inches in length which agreed entirely with a S. acus above

that size. And stiU more curious is the fact that these fishes (which
cannot be considered to be fully developed) are capable of propnga-

ting their species, the ovaries of the females and the pouches of the

males being filled with mature ova.



16() STNGNATHID^.

4. Syngnathus loiiisianae.

Closely allied to S. acus, tichhyelii, f/riseo-Iuicatiis, &c., but with the

dorsal fin more advanced.

D. 36. Osseous rings 19 + 36.

Body not deeper than broad. The length of the snout equals the

distance of the front margin of the eye from the extremity of the

pectoral fin. The length of the postorbital part of the head is a little

more than that of two body-rings (measured laterally). Supraorbital

edge raised, and continued into a distinct ridge on the side of the

crown of the head. Nuchal plates with a distinct median ridge.

Operculum finely granulated, with a ridge at its base. Shields with-

out spines. Lateral line and upper caudal edge not continuous.

Tail twice as long as the trunk. Dorsal Jin occujji/ing three hody-

and jive caudal rings. Caudal fin much longer than pectoral, and as

long as the postorbital part of the head.

New Orleans.

a. Female, 85 inches long. Purchased of Mr. Cuming.

5. Syngnathus schlegelii.

Syngnathus tenuirostris, Schley. Faun. Japan. Poiss. p. 273, pi, 120.

fig. 5.

schlegelii, Kattp, Lophohr. p. 46.

D. 40 (35, Kaup). Osseous rings 19-f 44-4(i.

Anterwr part of the hodg not deeper than the head. The length of

the snout equals the distance of the front margin of the orbit from
the root of the pectoral fin. Tlie length of the postorbital part of

the head is more than that of two body-rings (measured laterally).

No postorbital ridge ; anterior part of the operculum with a faint

ridge. Shields without spines. Lateral line and upper caudal edge

not continuous. Tail more than thrice as long as the trunk (without

head). Caudal pouch half as long as the tail. Dorsal fin com-
mencing slightly in advance of the vent. Caudal fin well deve-

loped.

Japan ; China.

a. Adult male. China. Presented by Yico-Admiral Sir E. Belcher.

6. Syngnathus griseolineatus.

SjTignathus griseolineatus, Ai/rcs, I'roc. Calif. Ac. A^at. Sc. 1854,

p. 14 ; Gill, Proc. Ac. Nat. Sc. Philad. 1862; p. 284.

califomiensis, Girard, Proc. Ac. Nat. Sc. Philad. 1856, p. 137
;

and U. S. and Pac. R.R. Rrp. Fish. p. 344 (not Sforer).

leptoiliynchus, Girard, I. c. 1°, 1854, p. 156 ; and I. c. 2°, p. 345

;

Gill, I. c.

abboti, Girard, I. c. 2°, p. 346.

D. 35-39. Osseous rings 18-f-41.

The length of the snout equals the distance of the front margin of

the orbit from the extremity of the pector;il fin. The length of the
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postorbital part of the head is more than that of two body-rings

(measured laterally). No postorbital ridge. Operculum with scarcely

a trace of a ridge. Nuchal plates with a more or less distinct

median ridge. Shields without spines. Lateral line and U2:)per

caudal edge not continuous. T;iil nearly twice as long as the trunk

(without head). Dorsal fin commencing sliyhtly in advance of or

above the veut. Caudal fin well developed.

California.

a. Adult. California. Presented by Mr. F. Gruber. (D. 35.

llings 18+ 41.)

h. Adult. Vancouver Island. Collected by Lieut.-Col. Hawkins.
(D. 39. Rings 18 + 41.)

c, d. Adult : dried. Esquimalt Harbour. Collected by the Boundary
Commission. (D. 35.)

7. Syngnathus acicularis.

Syngnathus acicularis, Jenyns, J'oy. Beagle, Fish. p. 147, pi, 27.

fig. 3.

arundinaceus, Gira7-d, U. S. Pac. H.M, Exped. Fish. p. 346

;

Gill, Proc. Ac. Nat. Sc. Philad. 1862, p. 283.

Most closely aUied to S. acits, schlegelii, and griseo-lineatm.

D. 3G. Osseous rings 18 + 42.

Anterior part of the trunk deeper than the head. The length of

the snout equals the distance of the front margin of the orbit from

the root of the pectoral fin, which is half as long as the snout. No
postorbital ridge. Operculum with scarcely a trace of a ridge.

Nuchal plates with a slight median ridge. Shields without spines.

Lateral line and upper caudal edge not continuous. Tail twice as

long as the trunk. Dorsal fin commencing somewhat in advance of

the veut. Caudal fin well developed.

Western coasts of America.

a. Adult female. Coquimbo Bay. Collected by Dr. Cunningham.

8. Syngnathus fistulatus.

Peters, Mmatsber. Ak. Wiss. Berl. 18G8, p. 456.

D. 37. Osseous rings 20 + 41.

Snout twice as long as the distance of the posterior end of the

opcrcle from the orbit, and but little higher than broad. Supraor-

bital ridges continued on the crown and convergent. Opcrcle with a

keel oa its anterior half, and radiating stria;. The entire head

leathery, rough. Shields without spines. Lateral line jja.^sing into

the upper caudal edge. DorsalJin coinmencing on the anal ring, and
ofcupging seven caudal rings. Tail twice as long as the truixk (with-

out head). Pouch on twenty-one caudal rings. {Ptrs.)

Puerto Cabello.

VOL. VIII. M
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9. Syngnathus alternans.

D. 39. Osseous rings 20+ 41.

Snout twice as long as the postorbital part of the head, with a low

median ridge above, which simply passes into the suture between the

frontal bones. The two nuchal xilates with a low median ridge.

Supraorbital edge faintly continued on the side of the crown. O^ier-

cnlum with scarcely a trace of a keel near its base, and with fine

radiating stria). Shields mthout spines. Lateral line passing into

the upper caudal edge. Dorsal Jin standing on two hodg- and nine

caudal rings. Tail twice as long as the trunk ; pouch on twenty-

three caudal rings. Pectoral and caudal fins well developed. Body
and tail with fourteen brown cross bands, which are as broad as, or

broader than, the interspaces.

Seychelles.

a. Male, 7| inches long. From the Haslar Collection.

10. Syngnathus semifasciatus.

Leptonotus semistriatus *, Kaup, Lophobr. p. 48.

D. 38. Osseous rings 214-49.

Lateral line interrupted. Adult females have the trunk strongly

compressed and rather elevated, its depth being one-fifth of its

length. The length of the snout is equal to the distance of the

anterior margin of the eye from the middle of the second body-ring.

Head ^vith fine striae, but without ridges. Shields smooth. The
length of the body is contained once and onc-thii'd in that of the tail.

Vent below the end of the anterior third of the dorsal fin. Caudal

fin well developed. Upper part of the trunk -with numerous veiy

small, light, dark-edged ocelli, the lower part with a narrow brown
vertical bar on each ring. A white stripe, edged with black above

and below, runs from the lower part of the snout, through the eye,

over the gill- cover.

South AustraUa and Tasmania.

a. Type of the species, female, 9i inches long. South Australia.

(Dr. Kaup states that "its origin is not noted," but it is distinctly

written on tlie label.)

h. Female, 8 inches long. Tasmania. Presented by Dr. Milligan.

c. Female, 8 inches long. Australia. Presented by Dr. A. Giinther.

11. Syngnathus blainviUianus.

Syugnatlius blainviUianus, Eydunx S,- Gcrvais, in Guir. Mag. Zool.

1':>-j7, vii. pi. 17 ; or Vog. Favorite, Zool. p. 79, pi. 32.

Leptonotus blaiuvillei, Kaup, Lophobr. p. 46.

D. 35-37. Osseous rings 20-21 + 50.

The lateral line passes uninterz'upted into the upper edge of the

tail. !Males and young females have the trunk of nearly the same

* The bands arc transverse (JaBcia), and not longitudinal {stria).
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shape as the majority of Syngnathes, with but a slight dilatation in the
middle, but m old females the trunk is much compressed, dilated
vertically, so that it assumes the shape of a nearly oval disk, the
depth of which is two-fifths of its length. The length of the snout
equals the distance of the anterior margin of the eye from the base of
the pectoral fin. Head with fine striaj, but without ridges ; shields
smooth

; upper and lower profiles of the trunk of old females
cutting. The length of the body is contained from once and one-half
to once and two-thirds in that of the tail. Egg-pouch short, attached
to eleven rings only. Dorsal fin beginning somewhat in advance of
the vent. Caudal fin well developed. Old examples with numerous
very small, light, brown-edged ocelli

; young examples with broad
brown cross bands.

Coasts of Chile and Peru.

a-i. Adult and young. Chile. From Mr. Eridges's Collection.
k, I. Young females. South Sea. Presented by Capt. Lord Byron.

12. Syngnathus aflinis.

? Sjnignathus fasciatus, Kmq), Lophobr. p. 45 (not Dekay).

D. 35. Osseous rings 18 4-33.

The length of the snout is a little less than that of the remainino
part of the head. Head nearly one-ninth of the total length. A
(hstinct ridgo runs along the median Une of the snout and nuchal
shields. Supraorbital ridge continued over the temple. Anterior
part of the operculum with a faint ridge. Shields without spines,
lail longer than body ; caudal pouch half as long as the bodv.
Lateral hne interrupted. Vent below the posterior third of the dor-
sal fin, which occupies nine rings, five of which are body-rings.
Caudal fin well developed ; anal fin rudimentary in the male. Back
with indistinct brown cross bars. A brown band from the eye
along the snout.

m ''^- !'"
lotal length

(^ q
Length of head 10
Length of trunk 1 y
Length to origin of dorsal fin 2

Louisiana.

«. Adult.

13. Syngnathus rousseaui.

Kaup, Lophobr. p. 40.

Osseous rings lG-j-34.

Each ring is interrupted by a short marginal spine. Snout a.s
long as the remaining portion of the head. Dorsal fin commencingm advance of the vent. Lateral line interrupted. {^Kmip.)

Martini(]ue.

M 2
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14. Sjmgnathus abaster.

Syngnathus acu.^, Risfto, Ic/ifli. Nice, p. G3.

abaster, Hisso, Em: Mend. iii. p. 182 ; Kmip, Lo2)hobr. p. 39.

D. 33 (Kaup), 37 (Eisso). Osseous rings 16 + x.

The short snout is surmounted by a leaf-like crest, which is notched

near the mouth, and stands higher than the forehead and orbits. A
strongly prominent line passes over the nostrils and orbit, and en-

compasses the hind head. Tail one-half longer than the body.

Dorsal fin commencing somewhat in advance of the vent. Ridges of

the body and tail prominent ; lateral line not interrupted. Males

brovrnish, with minute j'ellowish dots. (Kmqj.)

Mediterranean.

15. Syngnathus algeriensis.

Syngnathus algeriensis, Playfavr in litt.

D. 29. Osseous rings 16-i-33.

The length of the snout equals the distance of the front margin of

the orbit from the root of the pectoral ; a low crest runs along its

median line. luterorbital space ver}' narrow, concave ; supraoi-bital

edge continued into a ridge along the side of the crown. Occipital,

nuchal, and body-ridges sharj) ; operculum with a distinct ridge at

its base. Shields smooth ; lateral line continuous with the upper

caudal edge. TaU one-half longer than body. Dorsal fin commen-
cing opposite to the vent, and standing on six or seven tail-rings.

Caudal pouch half as long as the tail. Sides finely and irregularly

marbled with black.

Algiers (fresh water).

n, h-e. Adult males (SOmillims.) and females (115 millims.). Pre-

sented by Lieut.-Col. Playfair.

16. Syngnathus agassizii.

Syngnathus agassizii, MichahcUcs, Isis, 1829, p. 1013.

muraena, Kaup, Luphobr. p. 40.

D. 26-28. Osseous rings 17+36.

The length of the snout is equal to that of the postorbital portion

of the head. Upper part of the crown without ridge ; anterior part

of the operculum with a faint ridge. Shields smooth. Tail one-half

longer than the body ; caudal pouch half as long as the tail. Dorsal

fin commencing opposite to the vent. Caudal fin well developed.

Lateral line not interrupted. Pouch rather longer than the trunk.

Brown, marbled with blackish, abdomen with pearl-coloured spots.

Adriatic ; north coast of Africa.

a-q. Females, 4-5 inches long. Tripoli. Presented by J. Ritchie,

Esq.

h-i. Female and male. From the Collection of the Zoological

Society.
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17. Syngnathus temminckii,

Syngnathus tonimiiickii, Kaup, Lophobr. p. 36.

D. 31. Osseous rings 19+ 37.

The length of the snout is equal to that of the postorbital portion
of the head. Head and snout roughly shagrcened, and measuring
one-ninth of the whole length. Shields smooth. Tail rather longer
than the body, caudal pouch about half as long as the tail. Dorsal
fin commencing in advance of the vent. Smutty yellowish brown,
irregularly speckled. {Kaup.)

Capo of Good Hope.—The typical specimens are in the Leyden
Museum.

18. Syngnathus dimidiatus.

Syngnathus brevirostris, Girard, Proc. Ac. Nat. Sc. Phil. 1854, p. 156,
and U. S. Puc. R.R. Exped. Fish. p. 345.

dimidiatus, Gill, Proc. Ac. Nat. Sc. Phil. 1862, p. 284.

D. 30-32. Osseous rings 18+ 37-39.

The length of the snout is equal to that of the remaining portion
of the head. The length of the head is one-eighth of the total.

Shields smooth. Caudal pouch longer than the trunk. Dorsal fin

commencing opposite to the vent. Brownish, with darker spots
above, and whitish dots below. (Girard.)

San Diego, California.

1 9. Syngnathus pelagicus.

SjTignathus pelagicus, Osbeck, VoycK/e, ii. p. 113; L. Syst. Nat. i.

p. 416 ; Bl. tab. 109. fig. 4 ; Lacep'. ii. p. 39 ; Bl. Schn. p. 515.
P Syngnathus ethou, Pisw, Eur. Meiid. iii. p. 182.

Syngnathus elucens, Poey, Pepert. Fis.-nat. Cuba, ii. p. 443.

D. 29-31. Osseous rings 17+ 32-,S5.

The length of the snout equals the distance of the front margin
of the orbit from the root of the pectoral fin. A distinct ridge along

the median line of the nuchal sliields ; supraorbital ridge not con-
tiimed over the temple ; anterior part of the operculum vdth a faint

ridge. Shields without spines. Lateral line interrupted. Tail

longer than the body ; caudal pouch short, about half as long as the
body. Dorsal fin commencing somewhat in advance of the vent.

Caudal well developed. Lower half of the side of the abdomen with
vertical silvery bars, becoming broader and of a whitish colour on
the upper half. Brown cross bands are placed alternately between
the silvery bars, so that the brown bands are grouped together in

twos or threes, the bands of each group more or less confluent. In
males the silvery bars are represented by spots ; a brown band
through the eye and along the snout. Dorsal fin with oblique
brown bands.

Mediterranean ; tropieal parts of llie Atlantic ; Southern Pacific ;

Mauritius.
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(i-b. Adiilt and half-grown. Mediterranean. Purchased of Mr.
Argent.

c-d. Adult male and female. Atlantic. Presented by General

Hard^vicke.

e-f. Adult male and female. Mid Atlantic. Purchased of Mr.
Rouse,

r/. Adult male and female. West Indies. Presented by Dr. J. E.

Gray.

h. Adult female. Cuba. From the Collection of the Zoological

Society.

i-l\ Adult males. Falkland Islands. Presented by W. E. Wright,

Esq.

l-o. Fine specimens. New Zealand. Presented by Mrs. Wormald.

p. Many specimens. South Australia. Presented by Sir G. Grey.

q. Several half-grown and young specimens. China.

r. Fine specimen. Mauritius. Presented by Lady Sale.

s, t, u, V, w, X, y, z, a, ft, y. Many specimens without indication of

the locality.

20. Syngnathus modestus.

D. 22. Osseous rings 17 + 31.

The length of the head is one-eighth of the total ; snout half as

long as the head. A distinct median ridge on the nuchal shields

;

supraciliary edge continued into a short ridge behind. Anterior part

of the opcrclc with a faint ridge. Body deeper than broad ; tail

twice as long as the trunk ; ridges prominent ; shields without

spines. Caudal pouch half as long as the tail. Dorsal fin com-
mencing on tlie front suture of the anal ring. Caudal fin well de-

veloped. Lower side of the snout with brownish fasciola; ; body
without distinct markings.

? New Hebrides ; ? South America.

a . Five and a half inches long.—A detached label in MacGillivray's

handwriting, with " Aneiteum " marked on it, was foimd with

this example. It is very probable, though not quite certain,

that this label belongs to the specimen.

h. Female, 6 inches long.—This examjjle is in a bottle marked
" South America," and containing a label with the word " acus

"

in Dr. Kaup's handwriting. Probably the specimen has been

placed in a wrong bottle, as is imfortunately so frequently the

case with the older examples of Lophobranchiate fishes in this

collection.

21. Syngnathus (?) crinitus.

Syngnathus crinitus, Jciiyns, Zool. Bcagh; Fish. p. 148, pi. 27. fig. 5.

D. ca. 20. Osseous rings 16-|-36.

Head and snout very short, the length of the former being one-

eleventh of the total. Snout one-third as long as the head, some-

what bent upwards. Crown of the head keeled ; a ver}' small

supraciliary filament. Intcrorbital space concave. Tail not twice
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as long as the body. Dorsal fin commencing opposite to the vent.

Body nearly as broad as deep. Pectoral and caudal tins small.

{Jenyns.)

Eahia Blanca (Northern Patagonia). 3^ inches long.

22. Syng^athus brevirostris.

Syngnathus brevirostris, Ri'qip. N. W. Fi-iche, p. 144.

Uorytlioiclitliys brevirostris, Kaiq>, Lophuhr. p. 28.

D. 19. Osseous rings 14+28.

Head and snout very short, the length of the former being one-

tenth or one-eleventh of the total. Snout one-third as long as the

head. Head withont ridges. Body slightly compressed, with dis-

tinct ridges ; lateral line passing into the lower caudal edge. Tail

one-half longer than the body
;
pouch two-fifths as long as the tail.

Dorsal fin commencing opposite to the vent.

lied Sea.

a. Adnlt male, 2 inches long. Massaua. Collected by Dr. RiippeU.

—One of the typical specimens.

b. Base of the dorsalJin elevated.

23. Syngnathus serratus.

P Russell, pi. 30. fig. 2.

Syngnathus serratus, Sc?ilef/. Faun. Japon. Puiss. p. 272, pi. 120.

fig. 4 ; Blcek. Verh. Bat. Gen. xxv. Kales. Japan, p. 55.

Trachyrlmniphiis serratus, Kaup, Lvphohr. p. 23.

cultrirostris, Peters, Munatsher. Ak. Wiss. Berlin, 18G9, p. 710
(young).—1 am indebted to Prof. Peters for an opportunity of

examining the typical example.

D. 27. Osseous rings 24-2.5+ 47.

Base of the dorsal fin elevated. /Snout less than half as tunc/ as

the head, with a serrated crest. Intcrorbital space broad, with tlie

orbital edges prominent, smooth ; occiput and nape with a median
ridge ; eyes large. Operculum finely radiated. Body scarcely

deeper than broad ; shields without spines. Tail one-half longer

than the body. Vent nearly below the middle of the dorsal fin,

which stands on six rings. Caudal fin extremely small. Egg-pouch
more than half as long as tail.

China and Japan ; Siam.

o, l-(/. Adult. North China. Purchased of Mr. Jamrach.

h. Numerous dried examples. China.—Named S. trachyrhijnehus

and S. chinetisis.

i-k: Adult. Siam. Purchased of Mr. Jamrach.

24. Syngnathus longii-ostris.

Trachyrhamphus longirostris, Kaup, Lophobr. p. 24.

D. 27. Osseous rings 2()+ 54.

Base of the dorsal fin elevated. Snout more than half as long as



168 SYNGXATIIIDiE.

the head, ^vith a low rough median ridge. Interorbital space flat,

broad, witli the orbital edges prominent, smooth ; occiput and nape
with a median ridge ; eyes large. Operculum finely radiated. Body
deeper than broad ; shields •without spines. The length of the body

is contained once and two-thirds in that of the tail. Vent below

the middle of the dorsal fin, which stands on seven rings. Caudal

fin extremely small. Egg-pouch not half as long as the tail.

China.

a. Type of the species, 12 inches long. Presented by Vice-Admiral

Sir £. Belcher.

Dr. Kaup states that the British Museum possesses two examples

;

there is only one now in this collection.

25. Syngnathus intermedius.

Trachyrliampbus intermedius, Kaup, Lophohr. p. 24.

Osseous rings 21-|-x.

The length of the snout equals that of the remaining part of the

head. The dorsal fin stands on six rings. (Kaup.)

China or Japan.

26. Sjrngnathus ceyloneusis.

D. 26. Osseous rings 24 + 46.

Base of the dorsal fin elevated. The lateral hne is bent down-
wards, and passes into the lower edge of the tail. Snout longer than

the remaining part of the head, with a slight ridge above. Inter-

orbital space nearly flat ; occiput and nape with a median smooth

ridge. Operculum finely radiated. Ej'e rather large. The length

of the head is contained thrice and one-fifth in that of the tnmk,
the length of the body (with the head) once and one-half in that of

the tail. Trunk rather deeper than broad. Vent below the be-

ginning of the second third of the dorsal fin. Caudal fin well de-

veloped. Upperside of the tail much narrower than lower. Colo-

ration indistinct.

Ceylon ; Zanzibar.

ff. Female, 9^ inches long. Ceylon.

b. Female, 6| inches long. Zanzibar. Presented by Lieut.-Col.

Playfair.

27. Syngnathus zanzibarensis.

Oi'mther, in Fish. Zanz. p. 140, pi. 20. ii<^. 5.

D. 26. Osseous rings 22-1-59-63.

Base of the dorsal fin elevated. Snout as long as the distance

between the anterior margin of the orbit and the extremity of the

]>cctoral fin, without ridge above. Interorbital space rather broad,

concave ; occiput and nape with a median ridge ; eyes of moderate

size. Operculum finely radiated. Trunk rather deeper than broad
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with a slight swelling in the middle. Shields without spines. Body
half as long as the tail. Vent below the middle of the dorsal fin,

which stands on six rings. Caudal fin rudimental. Egg-pouch ex-

tending over eighteen rings.

Zanzibar ; China.

«, b. Several adult specimens (types). Zanzibar. From Lieut.-Col.

Playfair's Collection.

c. Adult. China. Presented by Vice-Admiral Sir E. Belcher.

B. Operctdum crossed by a ridge in its entire length.

28. Syngnathus grayi.

Halicampus conspicillatus, Kaup, Lophobr. p. 22 (not Jenyns).
gi'ayii, Kaup, ibid.

Syngnathus koilomatodon, Bleek. Act. Soc. Sc. Indo-Neerl. v. Japan,
V. p. 10, tab. 1. fig. 1 (young).

D. 20. Osseous rings 18-1-35.

Base of the dorsal fin elevated. The length of the snout is less

than one-half of that of the head ; it is provided with series of

minute spines ; forehead rather high, its profile abruptly descending
towards the snout. Occiput and neck elevated into a crest ; eyes
large, prominent ; edge of the orbit rough. Operculum with ra-

diating striae, and a strong ridge bent upwards ; humerus with a
trihedral prominence. Body not deeper than broad ; shields with-
out spines, but the ventral edges of the caudal rings forming the
pouch are horizontally dilated. Tail one-half longer than the body.
Vent below the middle of the dorsal fin, which stands on four rings.

Caudal fin very small. Egg-pouch at least half as long as the tail.

A deep-brown spot on the side of the fourth body-ring.

Japan ; Australia ?

a. Six inches long : type of the species. (The original label, indi-

cating the locality of this specimen, is lost.)

b. Four inches long : type of S. hoilomatodon. Nagasaki. From
Dr. Bleeker's Collection.

Dr. Kaup has confounded this fish with the common S. coiispicil-

latus of Jenyns.

29. Syngnathus tetrophthalmus.

Syngnathus andersonii, Bleek. Nat. Tyds. Ned. Ind. xv. 1858, p. 466.
tetrophthalmus, Bleek. Nat. Tyds. Ned. Ind. xv. 1858, p. 467.

D. 20. Osseous rings lG-17-1- 27-28.

Operculum crossed by a faint but distinct ridge*. Head and
snout short, the latter turned iipwards, and as long as the postorbital

part of the head. A ridge along the median line of the nuchal
shields. Body scarcely deeper than broad, with the ridges very i)ro-

miiient ; shields without spines. Tail twice as long as the trunk
(without head). Dorsal fin commencing slightly in advance of the

* Tliis has been overlooked hr Bleeker.
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vent. Operculum brown, with a silvery subcentral s2)ot; sym-
metrical brown markings on the lowerside of the head.

Cocos Island.

a. Tyjie of S. tetropldhalmus, 61 millims. long. Nova Selma. From
Dr. Bleeker's Collection.

S. andersonii and tetrophthalmus, Blkr., are evidently identical.

The long description of the one is merely a repetition of that of the

otlier, except with regard to the colours, the specimens named S.

andersonii having been more brightly coloured than the type of S.

tetrophthalmus. Dr. Bleeker describes the coloration of the former
thus :—*' Colore corpore nigricante-violaceo, ventre dilutiore, iride

nigricante margaritaceo radiatim striata ; capite margaritaceo macu-
late et variegato ; trunco margaritaceo punctulato et ocellato, oceUis

lateribiis suturis sitis in series 3 longitudinales dispositis, ocellis

scutis trunci 2°, 7°, et 12° in vittam transversam unitis ; capite,

dorso caudaquo superne fasciis 11 transversis margaritaceis, fasciis

1" et 2" cephalicis, 3", 4", 5", 6", et 7^" dorsalibus, jJostcrioribus 4
caudalibus ;

pinnis dorsali roseo-hyalina, pectoraUbus et auali

violaceo-hyalinis, caudali nigricante roseo margiuata."

30. Syngnathus albirostris.

Oorythoichthys albirostris, Kaup, Lophobr. p. 25.

D. 24. Osseous rings 19 + 29.

Operculum crossed by a prominent straight ridge. Snout and

head rather short, the length of the latter being nearly one-third of

its distance from the vent. Snout as long as the postorbital part of

the head, with a strong, interrupted median crest. Occiput and

nuchal plates compressed into a strong crest ; a pair of longitudinal

ridges on each side of the occiput. Body with very prominent

ridges, rather deeper than broad. Shields without spines. The
length of the trunk (without head) is contained once and two-thirds

in that of the tail. Lateral line not continued beyond the trunk.

Dorsal fin commencing on the anal ring, and occupying four caudal

rings. Caudal fin well developed, longer than pectoral. Body and

tail with about twelve irregular broad brown cross bands ; the

lower part of the head with oblique brown transverse bands. Snout

white.

Mexico, Bahia.

a. Female, 6 inches long. Mexico.

I have no doubt Dr. Kaup's statement that the number of body-

rings is 12 only is an error.

31. Syngnathus cyanospilus.

Synguatlius cyauospilus, Bleek. Nat. Tyds. Ned. Ind. vi. 1854, p. 114.

mossambicus, Peters, Monatshcr. Ak. Wiss. Berl. 1855, p. 465

;

and Flussjische v. Mossamb. p. 104, taf. 20. fig. 3.

kuhlii, Kaup, Loj)hobr. p. 34.

D. 20-23. Osseous rings 13-15-1-33-35.
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Operculum crossed by ;i straight ridge. Wnout and head of mo-
derate length, the length of the latter being contained eight times

and one-half in the total. Snout not very narrow, its length being
less than one-half of that of the head. A low sharp median ridge

along the snout, crown, and nuchal shields ; another on each side

of the head. Body deeper than broad, with prominent ridges.

Shields without spines. The length of the trunk is rather less than
one-half of that of the tail. Lateral line not continued beyond the

trunk. Dorsal fin commencing on the anal ring. Pouch half as

long as the tail. Caudal fin short. Eody with irregular brown
cross bars, each of which has a broad whitish edge behind. Dorsal
with black dots.

Zanzibar ; Mossambiquc ; East-Indian archipelago.

rt. Fine male specimens, 5 inches long. Zanzibar. Presented by
Lieut. -Col. Playfair.

h, c-e. Females, 5 inches long. Zanzibar. Presented by Lieut.-

Col. Playfair.

f-h. Females. East Indies.

East-Indian examples differ very slightly from East-Mricau

;

they have the caudal fiii a little longer ; but the length of this fin

varies also in East-African specimens.

32. Syngnathus margaritifer.

Peters, Monatsber. Ak. IJlss. Berlin, 1868, p. 457.

D. 21-23. Osseous rings 20+ 35-37.

Operculum crossed by a straight ridge. The length of the snout
is somewhat more than one-half of that of the head. A low ridge

along the median line of the snout, and of the crown of the head
and neck ; supraorbital edge continued into a feeble ridge on the
side of the crown. Shields without spines. Tail about twice as
long as the trunk. Dorsal fin occujiijuig two boclj/- and four or Jive
tail-rinys. Pouch extending to or beyond the sixteenth tail-ring.

Brown, with mother-of-pearl coloured dots.

New South Wales.

a. Male, 5 inches long. Poi-t Jackson. Voyage of the ' Herald.'

33. Syngnathus peniciUus.

Canior, Mai. Fish. p. 380.

D. 22. Osseous rings 17-1-35.

Operculum crossed by a straight ridge. The length of the snout
is rather more than one-half of that of the head. A low sharp
ridge runs along the median line of the snout, crown of the head,
and neck ; supraorbital edge continued into a ridge on the side of
the crown of the head. Shields without spines. Tail twice as long
as the trunk. DorsalJin commencing a little behind the vent. Caudal
fiu very small.

Pinang.
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(I. Type of the species, 3| inches long. From Dr. Cantor's Col-

lection.

34. Syngnathus tapeinosoma.

Syngnathus tapeinosoma, Bleek. Nat. Tyds. Ned. Ind. vi. p. 876.

D. 29. Osseous rings 15 + 37-38.

Operculum crossed by a straight ridge. The length of the snout

is one-half of that of the head. " Vorticc rugoso postice liiiea media
leviter bicarinato, carinis glabris ; orbitis cristis(iue utroque latere

rostro-oculari et postoculari glabris." Body but little deeper than

broad. Shields without sj^ines. Tail (without fin) more than twice

as long as the trunk (without head). Dorsal fin commencing at

some distance behind the vent (on the third caudal ring). (Bllcr.)

West Java. One example, 99 millims. long.

35. Syngnathus hminii.

Syngnathus hunnii, Bleek. Act. Soc. Sc. Indo-Neeii. viii. Smnutra,\'ni.

p. 70.

Evidently most closely allied to S. sjncifer.

D. 28. Osseous rings 14-^39 or 40.

Operculum crossed by a straight ridge. The length of the snout

is much more than that of the postorbital part of the head. Snout,

occiput, and upper edge of the orbit with a somewhat rough ridge.

Body compressed, much deeper than broad, with the ventral ridge

very prominent. Shields without spines. The tail (without caudal)

is not quite thrice as long as the trunk (without head). Dorsal fin

commencing at some distance behind the vent (on the third caudal

ring). Abdomen black, with 13 or 14 narrow pearl-coloured cross

bars. (Blkr.)

South Sumatra. One example, 140 millims. long.

36. Syngnathus spicifer.

Syngnathus spicifer, Riippe/l, N. JF. Fische, p. 143, pi. 33. fig. 4

;

Kanp, Lophobr. p. 34 ; Day, Fish. Mahih. p. -!64.

djai'ong, Bleek. Verh. Bat. Gen. xxv. Trosk. p. 22 ; and Nat.

Tyds. Ned. Ind. vii. p. 325.

gastrotfcnia, Bleek. I. c. 1°, and I. c. 2" iii. p. 713.

nelMchii, Bleek. I. c. 2°, ix. p. 428.

argyrostictus, Kaiip, Lophobr. p. 33.

biserialis, Katip, Lophobr. p. 33.

D. 23-27. Osseous rings 16 + 39-42.

Operculum crossed by a straight ridge. The length of the snout

is equal to the distance of the front margin of the orbit from the

root of the pectoral in adult examples, but is considerably less in

young. A low sharp ridge runs along the median line of the snout,

crown of the head, and neck ; supraoi'bital edge continued into a

ridge on the side of the crown of the head. Body compressed, much
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deeper than broad, with the ventral ridge very prominent. Shields

without spines. Tail (without caudal fin) twice or thrice as long as

the trunk (without head). Dorsal fin commencing behind the vent.

Caudal fin small. Abdomen generally with about thirteen black

cross bars, at least as broad as the interspaces. Sometimes the

species is without these bands, and appears uniform brownish in

spirits.

Indian Ocean.

a~d. Half-grown : dried. Zanzibar. From Lieut. -Col. Playfair's

Collection (with black cross bands).

e-f. Young. Zanzibar. From Lieut. -Col. Playfair's Collection

(without black cross bands).

g. Adult male. Rovuma lliver. From the Livingstone Expedi-
tion. The tail of this individual is only twice as long as the

trunk, and composed of 29 rings.

h. Adult male. Mouth of the Zambcze. Presented by Dr. Kirk.

i. Young. Java. From Dr. Blocker's Collection. One of the tjrpes

of IS. djarong ; abdomen without cross bauds.

h. Adult. Coram. From Dr. Bleeker's Collection.^Type of 8.

gastrotcenia ; abdomen with cross bands.

/. Half-grown. Borneo. From Dr. Bleeker's Collection.—Type of

S. helfrickii ; abdomen without cross bands.

m, n. Adult. Luzon. Presented by Prof. Peters.

0. Adult female. China. Presented by Gen. Hardwicke.—Type
of S. biserialis. (Tail-rings 39 and not 46, as stated by Kaup.)

7>. Adult. Purchased of Mr. Jamrach.

Not ha\-ing received the typical example of Syngnathus heptagomis,

Blkr. (101 miUims. long), I am unable to convince myself of its

specific distinctness. Originally described as Hippichthi/s hejitagonus,

from a single example from Madura (Bleeker, in Verb. Bat. Gen. xxii.

Madura, p. 15), it reappears as tSi/ngnatJuis pentagonus (ibid. xxv.

Trosk. p. 23), the generic name Hippichtlvis ha%-ing proved to be

useless. There is nothing in the description which would lead me
to suppose that it was any thing more than one of the varieties of

S. spicifer. However, Dr. Kaup, who believes himself to have recog-

nized this species, refers it to his genus Rhthgocampus, which has the

dorsal ridges coalescent with those of the tail, expressly stating that

it difters from S. spicifer in this respect (Lophobr. p. 31). On the

other hand. Dr. Blocker, at a later period (Enumer. Spec. p. 187),
leaves S. ijentagonns with SyngnaUms, although he acknowledges
the genus Ichthijocmnpus, thereby imjdpng that it has the dorsal

ridges interrupted, and that Dr. Kaup's identification is erroneous.

Thus the species remains at present very doubtful, and it can only

bo determined by a reexamination of the original typical specimen.

Dr. Kaup's CorytJioichihi/s gasirotienia (Lophobr. p. 27) is cer-

tainly not the Si/ngnatluis gastrobmia of Bleeker. It is described

as having a snout " one-third the length of the head," the tail,

which is not quite the " length of the body, having 40 rings," and
as being " found at Wahai and Ceram in the North Pacific" (!).
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37. Syngnathus kaiipi.

Syngnatlius spicifer (part.), Kanp, Lojihohr. p. .34.

kaupi, lileek. Natiiurk. Verhand. Haarlem, xviii. Poiss. Guin.

p. 24, tab. 4. fig. 2 (a coloured figure, but the colom-s are merely
iuiaginary).

D. 26. Osseous rings 14+34.

Operculum crossed by a straight ridge. The length of the snout

equals the distance of the front margin of the eye from the root of

the pectoral fin. Crown of the head and nape with ridges. Body
deeper than broad. Shields without spines. The length of the

trunk (without head) is only two-fifths of that of the tail. Dorsal

fin commencing above the vent, and occupying seven rings. Caudal

and pectoral fins well developed. Lateral line and upper caudal

edge not continuous. (BlJrr.)

Coast of Guinea.

38. Syngnathus pcecilolaemus,

Peters, Monatsber. Ak. Wiss. Berlin, 1868, p. 458.

D. 28. OsseoiLS rings 20+ 49.

Operculum with a straight ridge. Snout nearly twice as long as

the postorbital part of the head. A low ridge along the median
lino of the snout and of the crown of the head and neck ; supra-

orbital edge continued into a feeble ridge on the side of the crown.

Shields without spines. Tail more than twice as long as the trunk.

Dorsal fin occupying the anal and six caudal rings. Lowerside of

the head with dark dots ; body with very small oceUated dots.

{Ptrs.)

Adelaide (South Australia).

39. Sjmgnathus conspicillatus.

Vahntyn. fig. 81 ; Ruysch, Amboina, tab. G. fig. 18 ; ? Renard, i.

tab. 4.
'fig. 30.

Syngnathus fasciatus, Graj/, Ind. Zool. c. fig. (not Pisso).

PSyug-nathus perlatus, Penn. in Beechey^s Voy. Fish. p. 68, pi. 21.

fig. 1.

Svngnathus conspiciUatus, Jenyns, Voy. Beagle, Fish. p. 147, pi. 27.

'fig. 4.

hfematopterus, Bleek. Nat. Tyds. Ned. Ind. ii. p. 258 ; or Verh.

Bat. Gen. xxv. Trosk. p. 20.

Corythoichthys fasciatus, Kaiqj, Lophobr. p. 25 ; Kner, Novara, FIsch.

p. 391.

D. 29-32. Osseous rings 16-17+ 34-37.

Operculum crossed by a straight ridge. Snout very thin and

slender, the upper profile of the head rising abruptly above the

eyes ; it is as long as the remaining or the postorbital part of the

head. A strong scalloped median ridge on the occiput and nuchal

shields ; supraorbital ridge continued along each side of the crown.

Body but little deeper than broad, with rather strong ridges ; shields

ftdthout spines. Tail more than twice as long as the trunk ; caudal
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pouch Hat, not concave, not quite half as long as the tail. Dorsal

fin comnu'iicing on the anal or first caudal ring. Body and tail

with more or less regular reticulated dark-brown cross bands

;

sometimes large white spots between the bands. Head with fine

brown longitudinal lines ; a brown longitudinal band from below the

eye along the lower side of the operculum. Generally a brownish-
black cross bar on the ventral surface of each of the three body-
rings.

From the east coast of Africa to the Pacific.

a, b, c. Many adult and half-grown specimens. Zanzibar. From
the Collection of Lieut. -Col. Playfair.

d. Adult. Seychelles. From Prof. E. P. "Wright's Collection.

e-f. Adult. East-Indian archipelago. From the Collection of

Dr. van Lidth de Jeude.

//, Ji-i. Adult. Amboj'na.

k: Several adult and half-grown specimens. Micronesia. Pur-
chased of Mr. Wright.

?-p. Adult. Feejeo Islands. Voyage of the ' Herald.'

q~r. Adult. Aneiteum. Collected by Mr. MacGillivray.

40. Syngnathus martensii.

Syngnathus martensii, Peters, Monatsher. Ak. Wiss. Berlin, 1868,

p. 459.

D. 33. Osseous rings 17-f 33.

Operculum crossed by a straight ridge. Snout half as long as

the head. A median keel along the median line of the snout, and
continued to the occiput. Supraorbital edge not continued on the

sides of the crown. Body but little higher than broad. Tail not

quite twice as long as the trunk. Dorsal fin occupying two body-
and five tail-rings. Dorsal fin with black dots. (Ptrs.)

Pulo Matjan (Borneo), in fresh water.

41. Syngnathus flavescens.

Kaup, Lophohr. p. .35.

D. 37. Osseous rings lo-|-37.

Operculum crossed by a ridge. Snout half the length of the head,

with a median crest. Dorsal fin standing on eleven rings, three of

which belong to the body. Tail one-half longer than the body (with
the head). {Kaup.)

Tripoli.

42. Syngnathus retzii.

Syngnathus retzii, Bleek. Act. Soc. Sc. Imh-Keerl. i. Manado, p. 76.

D. 38-40. Osseous rings 17-1-29-30.

Opcrciilum crossed by two sharp divergent ridges. The length of
the snout is equal to that of the postorbital part of the head. A
low ridge runs tilong the median line of the snout, crown, and
nuchal shields ; supraorbital edge continued into a ridge on the side
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of tlie crown of the head. Body seurcely doepor than broad, with

very proniiiu'iit ridgt's. Shields witliout spines. Tail Jiot twice as

long as the trunk (without head). Dorsal fin commencing some-

what in advance of the vent.

Celebes.

a~b. Two of the ty])ical specimens, 65 millims. long. Manado.
From Dr. Blocker's Collection.

43. Syngnathua bicoarctatus.

Syngnatluis bicoarctatus, Bleek. Act. Sue. Sc. Inclo-Neerl. ii. Am-
buyna, viii. p. 99.

D. 30. Osseous rings 22+ 60.

Operculum with a ridge obliquely ascending backwards. The
length of the head is about one-twelfth of the total. Snout not

twice as long as the postorbital part of the head :
" occipite promi-

nente angulato, rugoso, non carinato ; fronte plane rugosa ; orbitis,

cristisque utroque latere rostro-oculari ct postoculari lne^-ibus."

Shields without spines. Tail more than twice as long as the body.

Dorsal fin standing on six rings, three of which belong to the body.

Caudal fin very small. (Blkr.)

Amboyna.

44. Syngnathus budi.

Syngnathus budi, Bleek. Act. Soc. Sc. Indo-Neerl. i. Mannd. p. 77.

D. 52-53. Osseous rings 17-18-1-33.

Operculum crossed by a faint straight ridge. The length of the

snout is equal to that of the postorbital part of the head. A low
ridge runs along the median line of the snout and nuchal plates ; a

very faint ridge on each side of the crown. Body very low, worm-
shaped ; shields without spines. Tail twice as long as the trunk

(without head). Dorsal fin commencing considerably in advance of

the vent. Caudal fin well developed.

Celebes, Batavia.

a. One of the typical specimens. From Dr. Bleekcr's Collection.

3. ICHTHYOCAMPUS.
Ichthyocampus, Kaup, Lophobr. p. 29.

The dorsal edges of the trunk and tail arc continuous, but some-

times very indistinct. Pectoral and caudal fins present. Dorsal

fin opposite or near to the vent, ^lales with an egg-pouch on the

tail, the eggs being covered by cutaneous folds.

Indian and Australian Seas.

1. Ichthyocampus carce.

Syngnathus carce, Hum. Bitch, lu^h. Gang. p. LT; Gray, 111. Ind.

' Ziml. c. fig.: Bkek. Verh. Bat. Gen. xx\'. Bmg. p. 101."
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Ichthyocampus ponticeriaims, ^«?(/;, Lophobr. p. 31 (not s^^lon. );
Day, Fish. Malabar, p. 263.

D. 23-26. Osseous rings 15-16 + 38-40.

Operculum crossed by a strong straight ridge ; head and neck
above with a median and lateral ridge. Snout as long as the post-

orbital part of the head. Uody compressed, much deeper than
broad, with strong ridges. Tail more than twice as long as the
trunk. Dorsal fin commencing on the second caudal ling.

Bengal ; Assam ; Malabar.

a. Adult. River Hooghly. From Dr. Bleeker's Collection.

b-c. These two examples are probably the " pair from Assam, sent

by Mr. Walker, and deposited in the Berlin Museum." They,
with many others, were lent to Dr. Kaup, but the labels be-

came detached during their return. "Berlin'' Museum evi-

dently stands for " British " Museum.

Dr. Kaup also describes an Ichthyocampus carce (Lophobr. p. 30) ;

but this is not the species from the continent of India, having the
dorsal fin (D. 20) commencing from the anal ring. It is said to be
from Java ; but Bleeker has not recognized it, at present, from this

island.

2. Ichthyocampus belcheri.

Ichthyocampus belcheri, Kaup, Lophobr. p. 30.

D. 22. Osseous rings 16+ 28.

Operculum without ridge ; head and neck above with a faint

median and lateral ridge. Head and snout very short, the latter as

long as the postorbital part of the head. Body scarcely deeper than
broad, w^th obtuse ridges. Tail not quite twice as long as the
trunk ; caudal pouch not quite half as long as the tail, lined with a
stiff fold, in which the division into rings is preserved. Origin of

the dorsal fin on the second caudal ring. Caudal fin very short.

China.

a-h. Types of the species, 3| inches long. Presented by Yice-
Admiral Sir E. Belcher.

3. Ichthyocampus scalaris.

D. 25. Osseous rings 19 + 39.

Operculum without ridge. The length of the head is about one-
ninth of the total ; snout half as long as the head in adult ex-
amples, and as long as the postorbital portion in young. Upper
part of the head with scarcely a trace of a ridge along the nuchal
shields. Body as deep as broad, with very obtuse ridges. Tail

twice as long as the trunk. Dorsal fin standing on seven rings,

three of which belong to the body. Caudal fin very short. Body
and tail %vith from 13 to 15 irregular broad brown cross bands,

more distinct in young than in adult examples. A narrow browu
VOL. VIIT. V
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cross bar on the suture between every two ventral shields. Lower

side of the head and breast with deep brown dots.

Australia.

a-e. Adult (7 inches long), half-grown, and young. Freycinet's

Harbour. Voyage of the ' Herald.'

4. Ichthyocampus filum.

D. 14. Osseous rings 16+ 47-48.

Head and snout very short, the length of the former being two-

fifths of its distance from the vent. Snout turned upwards, one-

third of the length of the head. Head and body compressed, with-

out ridges. The length of the body (with the head) is contained

twice and two-thirds in that of the tail ; pouch as long as the

trunk, lined with soft membrane. Vent opposite to the middle of

the dorsal liu. Pectoral fin short and narrow, caudal fin well de-

veloped. Narrow brownish-black cross bars, corresponding to the

sutures between the body-rings.

New Zealand ; Australia.

a-c. Male and females, 4 inches long. Bay of Islands. Presented

by Sir G. Grey.

d-e. Males. Freycinet's Harbour.

4. NANNOCAMPUS.

Body with obsolete ridges, the dorsal edges of the trunk and tail

being continuous. Pectoral fin none ; caudal rudimentary ; dorsal

fin short, opposite to the vent. Male with the egg-pouch on the tail,

formed by the dilated lower edges.

Australia.

1. Nannocampus subosseus.

D. ca. 10. Osscons rings 16 + 35.

Head and snout extremely short, the length of the former being

contained twice and two-thirds in its distance from the vent. Snout

not longer than deep, about two-sevenths of the length of the head.

The bones on the lower side of the head remarkably well ossified,

this side being as broad and convex as the upper. The entire head

finely granulated, without ridges. Bod}--ridges obsolete ; body

slightly compressed. The length of the body (with the head) is one-

half of that of the tail
;
pouch as long as the trunk, formed by the

dilated lower caudal edges. Vent opposite to the fore part of the

dorsal fin. Caudal fin very small. Brown, finely marbled with

darker and lighter ; body and tail with some narrow, irregular

bluish cross bands.

Freycinet's Harbour.

(I. Male, dried, 90 millims. long. Voyage of the ' Herald."
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(J. DOliYICHTHYS.
j^^g

5. UROCAMPUS.
Body elongate, compressed, with distinct longitudinal ridges; theupper edge of the trunk continuous with that of the tail ; latera linecontinuous with lower caudal edge. Tail elongate, qi adirnlukr

eSv-onthet"fT'""^'f i'"^
'^^"^'^P^'^^ '^' doLlirpCdentirely on the tail, at a great distance hehind the vent

Manchuria.

1
.
Urocampus nanus.

D. 15. Osseous rings 11+50.

than'Tho fn ^T'^f ?' remaining part of the head, scarcely lower

the n.i / ''.^l"
^"I'™«^bital edges converge in front to form

Wriio!
''^'' '^'^' ^°°"\ O'^^il'"^ ^'^^ -^^'-'^^ ^Welds with aslight ridge
; operculum smooth and thm. The length of the head

is contained twice and two-thirds in its distance from the ventOsseous nngs of the body thin, smooth, flexible, with the ridges well

as theldv" b"' 7r'-
''"' '^^"^^"»"' ''^'-y t^^-' twice as bug

?«il rl.!
^'

^""'f^l'
occupying from the ninth to the twelfth

tail-rings; pectoral and caudal fins very small ; anal none
Manchuria.

«. Female, 96 millims. long. Presented by A. Adams, Esq.

6. DORYICHTHYS *.

SZS^J^™^'^'^'^^^'
Don-ichthys, et Microphi, Ka.,.

orel'nf ^{f
/he ridges weU developed. Pectoral and caudal fins

present. Dorsal fin long or of moderate length, opposite to the ventHumeral bones firmly united. Males with the lower edges ol the

Tropical seas
;
some species living in fresh water.

The species may be arranged thus :

A. Lateral line interrupted.

a. Dorsal fin with more than 60 rays, p. 180.
l>. Dorsal fin with less than 60 rays, p. ISO.

B. Lateral line passing into tlie lower edge of the tail.

a. Dorsal fin with more than 60 rays, p. 181.
b. Dorsal fin with less than t?0 ravs.

«. Tail longer than body, p. 181.

p. Body longer than tail, p. 182.

1
.

DoryiclitliTs pristipeUis, Kaup. Lophobr. p. 58.—Hab — '
- S.vngnath,i3 deocata. Ham. Buck. Fish. Gang. p. 14: Gray Ind Zoul ohg.-R.vers of Xortliern Bengal a>,d Behar ^ ^' "'"
•i. Mieroplus jagorii, rctcr., Monaf.«bcr. Ak. WUs. Berlr,,, 18C8 p "80 -6aniar.—D. 37. Oss. rings 21 +!>.->.

o"o. p. -ou. -
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A. Lateral line intefTtipted.

a. DorsalJin with more than sixty rays.

1. Doryichthys heterosoma.

Syngnatliiis heterosoma, Bleek. Nat. Tyds. Ned. Ind. ii. p. 440; or

I'erh. Bat. Gen. xxv. Trosk. p. 15.

D. 65-68. Osseous rings 26+ 31-38.

The edge of each ring terminating in a spine. Lateral line inter-

rupted. Operculum with a longitudinal ridge. Snout more than

twice as long as the remaining part of the head. Vent below the

second third of the base of the dorsal fin, behind the middle of the

total length.

Borneo.

a. Male, one of the typical examples. From Dr. Bleeker's Col-

lection.

b. Adult female. Eeceived from Dr. Blocker with the erroneous

name of Microphis boaja.

b. Dorsal Jin with less than sixty rays.

2. Doryichthys boaja.

Syngiiathus boaja, Bleek. Nat. Tyds. Ned. Ind. i. p. IG; or Verh,

Bat. Gen. xxv. Trosk. p. 14.

Doryichthys spiuosus, Kattp, Lophohr. p. 57.

D. 49-50. Osseous rings 24+ 33-38.

The edge of each ring terminating in a sjnne. Lateral line inter-

rupted. Operculum with a longitudinal ridge. Snout not twice as

long as the remaining part of the head. Vent below the end of the

anterior fourth of the dorsal fin, behind the middle of the total

length.

Sumatra ; Siam ; Borneo ; China.

a. Adult. Sumatra,

6. Half-grown. Siam. From Mouhot's Collection.

c. Adult. Borneo.

d. Adult. China. Presented by Sir J. Eichardson.

3. Doryichthys deokhatoides.

Syngnathus deokhatoides, Bleek. Ver. Bat. Gen. xxv. Irosk. p. 17

;

or Nat. Tyds. Ned. Ind. vii. p. 106.

D. 33-37. Osseous rings 20-22+ 31-35.

Edges of the shields rough, without spines. Lateral line inter-

rupted. Operculum with a longitudinal ridge. Length of the snout

equal to the distance of the anterior margin of the eye from the end

of the pectoral fin. Origin of the dorsal fin slightly in advance of

the vent, which is a little nearer to the end of the snout than to

that of the caudal fin.

Sumatra and Borneo.
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a. One of the typical specimens. From Dr. Eleeker's Collection.

b. Adult, male. Sarawak. Presented by the Marquis Doria.

4. Doryichthys bilineatus.

Doryicbthys bilineatus, Kaup, Lophobr. p. 56.

D. 33. Osseous rings 17+ 25.

Edges of the shields not distinctly toothed. Lateral line interrupted.

On botli sides of the median line the halves of the operculum are

striped and scarred. Length of the snout equal to the distance of

the front margin of the orbit from the extremity of the pectoral fin.

Dorsal standing on six tail-rings. Tail shorter than the body.

Hab ? The typical specimen is in the Vienna Collection.

B. Latei'al line passing into the lower edge of the tail.

a. Dorsal fin with more than siaig rags.

5. Doryichthys mento.

Syngnathus fluviatilis, Peters, Monatsber. Ak. Wiss. Berl. 1852,

p. 085 (not Knhl Sf v. Ilass.).

zambezeusis, Peters, I. c. 1855, p. 465.

monto, li/eeh. Act. Soc. Sc. Indo-Neerl. i. 3Ianado, p. 75.

Eelonichthys (Syngnathus) zambezeusis, Peters, Mossamb. Flussfische,

p. 109, taf. 20. fig. 5.

D. 66-74. Osseous rings 19-20 + 18-26.

Shields -without spines. Lateral line continuous with the lower
caudal edge. Snout nearly as long as the postorbital part of the

head ; a ridge runs along the median line of the snout, crown,
and nuchal jilates ; a low ridge along each side of the crown. Oper-
culum with a very feeble ridge. Body rather compressed, deeper

than broad, with the ridges well developed. Tail sometimes rather

longer, sometimes shorter than the body. Dorsal fin standing on
fourteen or sixteen rings, ten or twelve of which belong to the

body. Caudal fin well developed.

Fresh waters of Celebes and Eastern Africa.

«. One of the typical specimens of S. mento. Manado. From Dr.

Uleeker's Collection.

After having compared Prof. Peters's detailed description with an
example of S. mento, I have convinced myself that the Celebes and
East-African specimens belong to the same sj^ecies.

b. Dorsal fin with less than sixty rags.

a.. Tail longer than bodg.

6. Doryichthys cuncalus.

Syngnathus cuncalus, Hum. liuch. Fish. Gang. p. 12.

Microphis cuncabis, Kaup, Lophobr. p. 64.

D. oO. Osseous rings 17-18 + 25-27.

Edges of the shields without spines. Lateral line uninterrupted.



1S2 SYNGNATHID.5!;.

passing into the lower edge of the tail. OiJerciilura Avith a distinct

longitudinal ridge. Snout somewhat turned upwards. Dorsal tin

standing on ten rings, three of which belong to the trunk. Tail

rather longer than the body. Back with dark cross bands down to

the lateral line ; tail with dark rings.

Mouth of the Ganges ; Malabar.

a-h. Females. Bengal. From the Collection of the East-India

Company.

Ivaup (?. c.) has already shown that the fish described by Bleeker

(Verb. Bat. Gen. xxv. Beng. p. 162, tab. 3. fig. 3) is not the species

named by Buchanan. lie appears to have had a fish more nearly

allied to D. hracJiyuriis.

7. DoryicMhys caudatus.

Microphis caudatus, Peters, Moiiatsher. Ak. Wins. Berlin, 1868,

p. 276.

I). 34--33. Osseous rings 17 + 29-30.

No spines. Lateral line passing into the lower edge of the tail.

Operculum rough, with one, sometimes double, longitudinal keel ;

another keel near its upper edge. Snout as long or nearly as long

as the postorbital part of the head. Dorsal fin commencing some-

what in advance of the vent on eight or nine rings. Tail conspicu-

ously longer than body. (Ptrs.)

Island of Samar, in fresh water ; Java.

(3. Ikiihj lunger than tail.

S. Doryichthys bleekeri.

Micropliis bleekeri, Day, Fish. Malahar, p. 265.

D. 41-45. Osseous rings 21-|-22.

No spines. Lateral line passing into the lower edge of the tail.

Operculum with a distinct longitudinal ridge, and five radiating lines

below. Snout about as long as the distance between the fore border

of the orbit and the extremity of the first breast-ring. Dorsal fin

standing on nine rings, the first of which is the anal ring. Body
longer than the tail. (Dioj.)

Malabar.

9. Doryichthys auronitens.

Doryichthys auronitens, lump, Lophohr. p. 'VJ.

D. 41-42. Osseous rings 20 + 23.

Edges of the body finely toothed. Lateral line uninterrupted,

passing into the lower edge of the tail. Operculum with a distinct

longitudinal ridge, and two radiating lines below. Snout longer

than the distance between the fore border of the orbit and the ex-

tremity of the first breast-ring. Dorsal fin standing on nine rings,

two of which belong to the trunk. Length of the tail equal to the

distance between the vent and the front of the orbit. (Kaiip.)

Macassar. Tlic typical specimen is in the Leyden Museum.
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Doryichthys bernsteinii, Bleek. Arch. Neerland. Baumhauer, 1867,

p. 398, appears to be closely allied to 1). auronitens. As the journal

in which the description has been published is not generally acces-

sible, I give Dr. Eleeker's description :
—

" Corpore valde elongato, antice liejjtagono, postice tetragono, alti-

tudine 24 circiter in ejus longitudine, teque lato circitcr ac alto
;

capite 7 cii'citer in longitudine corporis ; oculis diametro 7 circ. in

longitutline capitis; linea rostro-frontali ante oculos concava ; rostro

capitis parte postoculari duplo circiter longiore, subcylindrico, quin-

tuple circ. longiore quam parte gracillima, alto, superno crista trans-

versa nulla ; vertice convexiusculo ceUuloso ; orbitis la3\ibus ; cristis

utroque latere rostro-ocidari postocularique et cristulis rostro at

vertiee medianis leviter vix conspicue crenidatis ; operculo celluloso

medio crista longitudinali laevi iuferne striis aliquot humilioribus

divergentibus; scutis trunco 22, cauda 24 vel 25, scutis singulis

transvorsim striatis, lamiuis intersuturalibus ovalibus loevibus, cari-

nis sublaevibus non serratis ; carina trunco laterali cum carina

cauda3 infcriore continua, carina trunco dorsali longe post initium

carinfe cauda; superioris producta ; cauda absque pinna, trunco absque

capite paulo tantum breviore, pinna dorsali conspicue ante anum
acuto trunci 20° incipiente et scuto caudali 7° desinente corpore

multo humiliore ; anali minima ; caudali obtuse rotundata capitis

parte postoculari non longiore ; colore corpore vdolascente-viridi

;

iride ^iridi-aurea ; fascia rostro-oculo-caudaU profunde fusca ;
pin-

nis, caudali fusca, ceteris aurantiaco- vel roseo-hyalinis. D. 41."

A single female specimen, 212 millims. long, from Halmaheira.

10. Doryichthys millepimctatus.

Doryichthys millepunctatus, Knup, Lophobr. p. 60.

Osseous rings 21 4- x.

Edges of the shields serrated. Lateral line uninterrupted, passing

into the lower edge of the tail. Operculum with a chstinct longitu-

dinal ridge, and with from three to seven radiating lines underneath.

Length of the snout equal to the distance between the anterior mar-
gin of the orbit and the further extremity of the ring that supports

the pectoral fin. Dorsal fin standing on nine rings, two of which
belong to the trunk. Tail shorter than the body. ^Tiitish, dotted

with black on the belly. {Kaup.)
Madagascar; Bourbon.

The typical specimens are in the Paris Museum.

1 1 . Doryichthys lineatus.

Doryichthys lineatus, Kai/p, Lophobr. p. 59.

aculoatus, Kunp, Lophobr. p. (51.

D. 42-44. Osseous rings 19-22 + 23-27.

Edges of the shields rough, with prominent spines in younger in-

dividuals, but they disappear in the adult. Lateral line uninter-
rupted, passing into the lower edge of the tail. Body compressed.



Operculum with a distinct longitudinal ridge, and a few faint radi-

ating lines beneath. Snout three-fifths as long as the entire head.

The length of the head is a little less than one-fifth of the total.

Origin of the dorsal fin considerably in advance of tho vent, the

three anterior rings of its base belonging to the trunk. Vent nearer

to the end of the tail than to the gill-opening. Snout with five or

six black cross bars beneath.

Tropical parts of the Atlantic.

a. Male, 7| inches long. Antilles. Purchased of Hr. Brandt.

b. Young. Caribbean Sea. From the Collection of the Zoological

Societj-.

r. Male, 4| inches long. Old Calabar. Presented by Dr. J. A.

Smith.

d. Fine female specimen, 7 inches long. Gaboon. Purchased.

e-f. Females, 4| inches long. Egypt (??). Presented by Dr. J. E.

Gray.—Types of D. aculeatus.

12. Doryichthys brachyurus.

Syngnathus brachyurus, Bleek. Verh. Bat. Gen. xxv. Trosk. p. IG, and
Nat. Ti/ds. Ned. Itnl. vii. p. 105.

polyacauthus, Bleek. Act. Soc. Sc. Indo-Xeerl. Manado, p. 77
(young).

Doryichthys hasseltii, Kaiip, Lophobr. p. 57.

D. 36-37. Osseous rings 21-23 + 19^24.

The edges of each ring terminate in spines, which are very dis-

tinct and prominent in young examples, but become obsolete ndth

age. Lateral Hnc passing uninterrupted into the lower edge of the

tail. Operculum %vith a longitudinal ridge, and three or four other

radiating stria3 on its lower half. Snout not twice as long as the

remaining part of the head. Ycnt below, or somewhat behind, the

origin of the dorsal fin, nearer to the end of the tail than to the gill-

opening.

East-Indian archipelago ; Pacific.

a. Adult, one of the typical examples. East-Indian archipelago.

Fi'om Dr. Bleeker's Collection.

b. Young, type of S. pnlyacanthus. Manado. From Dr. Bleeker's

Collection.

e. Many fine adult and half-grown examples. Polynesia. Purchased

of Mr. Wright.

d-e. Adidt male and female (G^ inches). Aneiteum. Purchased

of Mr. Cuming.

13. Doryichthys manadensis.

Syngnatlius uiauadensis, Bleek. Act. Sue. Sclndo-Neerl. i. Manado,

p. 78.

D. ca. 33. Osseous rings 22+ 25.

Edges of the shields rough. Lateral line uninterrupted, passing

into the lower edge of the tail. Operculum with several strong
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radiating ridges. Length of the snout equal to the distance of the
front margin of the orbit from the root of the pectoral fin (in young
examples). Origin of the dorsal in advance of the vent, which is

midway between the root of the caudal and the gill-opening.

Celebes. Known from young specimens only.

((. One of the typical specimens, 2| inches long. Manado. From
Dr. Bleoker's Collection.

14. Dorjdchthys pleurostictus.

Microphis pleurostictus, Peters, Mvnatsber. Ak. Wifts. Berlin, 18G8,
p. 2/8.

D. 30-32. Osseous rings 18-19+ 23-24.

Edges of the shields smooth. Lateral line uninterrupted, passing
into the lower edge of the tail. Operculum without or with a very
indistinct ridge. Snout half as long as the head. Origin of the
dorsal fin in advance of the vent, which is somewhat nearer to the
gill-opening than to the root of the caudal. Caudal fin well developed.
A brown band along the side of the head through the eye.

Fresh waters of Luzon.

a-e. Adult (90 miUims.) and half-grown. Presented by Prof. Peters.

15. Doryichthys dumerilii.

Doryichthys dumerilii, Kaup, Lophohr. p. 00.

D. 34. Osseous rings 18-J-24.

Edges of the body distinctly toothed, with a long sjjine on the end
of each ring. Lateral line uninterrupted, passing into the lower
edge of the tail. Operculum -with a distinct longitudinal ridge, and
three radiating lines underneath. Length of the snout equal to the
distance between the anterior margin of the orbit and the root of the

pectoral fin. Dorsal fin standing on eight rings, two of wliich belong
to the body. Length of the tail equal to the distance between the

vont and the middle of the snout. {Kaiq).)

Uab. ? The typical specimen is in the Paris Maseum.

16. Doryichthys sculptus.

D. ca. 30. Osseous rings 204-24.

This species is comparatively much shorter than its congeners.

The edges of each ring are prominently spinous behind. Lateral

line uninterrupted, passing into the lower edge of the tail. Snout
not quite haK as long as the head, shghtly turned upwards ; head
half as long as the trunk. Operculum with numerous prominent
radiating ridges. The depth of the body is at least equal to the
length of the postorbital portion of the head. Yent behind the

middle of the dorsal fin, whicli stands on seven rings, five belonging
to the trunk. Vent midway between the end of tlie giU-cover and
the root of the caudal, which is very short. There arc five distant
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pairs of yellow spots on the back ; in the male the lateral line is

accompanied by two series of 5'ellow dots.

Fcejee Islands.

a-b. Male and female, 2| inches long. Voyage of the ' Herald.'

These specimens appear to be adult.

17. Doryichthys dactylophorus.

.Syuguathus dactyliophorus, Bleek. Verh. But. Gen. xxv. Trosk. p, 16,
or Nat. Tyds. Ned. Ind. iv. p. 506.

D. 26. Osseous rings 18 + 21.

The edges of each ring terminate in a prominent spine. Lateral

line uninterrupted, passing into the lower caudal edge. Operculum
with an oblique raised line, granulated. Snout not quite twice as

long as the remaining part of the head. Vent below the origin of

tlie dorsal tin, nearer to the end of the tail than to the gill-opening.

Caudal fin unusually long. Head and body encircled by brown
rings, sometimes edged with white.

Java ; Amboyna.

c(. One of the typical specimens. From Dr. Bleeker's Collection.

b. Adult.

c. Half-grown. Purchased of ilr. Frank.

18. Doryichthys californiensis.

Doryrhamphus californiensis, Gill, Proc. Ac. Nat. 8c. Phi/ad. 1862,
p." 284.

D. 25. Osseous rings 20+ 16.

The snout forms half the length of the head ; its crest is com-
posed of about ten iiTcgular teeth, and further back are two others.

The double frontal crest is well dentated. The superior orbital

border has five or six teeth. The ridge under the orbit is unarmed,

but on the side of the snout it is well serrated. The chin is prominent

but unarmed ; and some distance behind, in the middle, is a sHght

swelUng. The longest superior pectoral rays are about equal to the

length of the oj^erculum. The caudal is as long as the snout. The
colour is an almost uniform yellowish brown, but with a black streak

from the snout to the upper axilla of the pectoral fin. {Gill.)

Cape St. Lucas.

19. Doryichthys excisus.

Doryi'baniphus excisus, Kaup, Lo2>hobr. p. 54, tab. 3. fig. 5 (head).

D. 20. Osseous rings 16 + 14.

AU the angles of the body serrated. Measured from the fore

border of the orbit, the snout is as long as the distance between the

hinder edge of the orbit and the extremity of the gill-cover. Next
the nostril there are three coalescent spines, and there are six stand-

ing close together on the end of the snout. A row of short spines

runs from the under edge of the orbit ; and a row extends from be-

hind the orbit to above the tubular nostril. The occiput is finely
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shagreciicd and is keeled on its extremity. There are also sundry
short prominent lines near the operculum. The operculum itself is

divided into very unequal parts by a keel, the upper part being the

smallest. With the median keel of the operculum three or four

proniincnt lines are connected. Near the pectoral fin there is a keel

on the breast-ring ; and the fin, wliich is unusually large, contains

t^vcnty rays. The back is narrow ; and there is a furrow above the

breast-ring, in which there lies a short keel that issues from the

occipital one and ends above the gill-opening. The colour is brown-
ish yellow, with a blackish-brown streak along the side of the snout,

tlu'ough the eye and along the back ; the lateral line and the tail are

all blackish brown ; while the yellowish caudal is spotted with black.

A smaller and younger female specimen is heptangular, with a black

belly, a7id the spines of the back and snout are not so fully deve-

loped. {Kaiip.^

Ked Sea. Two and a half inches long.

20. Doryiclithys valenciennii.

Chceroichthys valencienni, Kaup, Lophohr. p. 55, taf. .3. fig. 6.

D. 22. Osseous rings 15 -1-18.

Back concave, n'ith toothed edges. The slender snout measured
from the nostrils equals the head in length, and is furnished with a

crest. A prominent line runs from the hind head over the eyes to

the end of the snout ; another descends from the nostrils down to

the under border of the orbit, and goes on also to the end of the

snout ; and there are a third and a fourth on the under borders of

the snout. Occiput rough and, like the nuchal shield and dorsal

surface of the breast-ring, keeled. A keel divides the operculum

into two dissimilar parts. In the upper portion there is an oblique

prominent line, and in the under portion there are seven rough

cross lines. The dorsal stands on four body-rings and one caudal

ring. The ventral aspect of the breast-ring is keeled, and near the

pectoral fin there are two elevated lines. Colour smutty dark bro'mi,

with a l)lack caudal having a light border, and rays yellow and
speckled. There are traces of cross bars on the tail. The length

of the specimen is 1-85 inch, of the head 0-39 inch, of the snout

0-20 inch, of the dorsal fin 0-20 inch, of the taU 0-G9 inch, and of

the caudal fin 0-04 inch. The height of the body is 0*20 inch, and
its breadth on the lateral lines is 0-14 inch. {Kuujy.)

Bourbon.

1 insert here the description of a fish known from a single female

in the Paris Museum, which I have not seen :

—

Leptoichthys fistularius.

Kaup, Lophohr. p. 51

.

Snout very long, Ihiu, and much compressed, extended in the

same plane with the finely shagreened head. Body unusually elon-

gated, hexagonal, with flat back and belly without intermediate
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scales. AH the fins arc much developed, especially the caudal one.

The gill-opening is a longer slit than usual. Head oval, occipital

shield small, and a furrow commencing at the orhit accompanies the

rostral crest. Up to the anus there are twenty-seven body-rings,

twenty-four of them before the dorsal, which stands on nine rings,

three of them belonging to the body. The tail is four-cornered,

higher than it is broad, and composed of twenty-four long rings.

Colour yellowish brown, with a black cross band on each ring

;

ventral piece of the pectoral ring and the gill-cover silvery.

Entire length 22 inches. Length of snout 1-97 inch, of head
and snout 2-76 inch, of dorsal fin 1-97 inch, of tail 9-46 inches.

Tlie middle ray of the caudal, though it is assuredly not entire, is

•091 inch long. (^Kaup.)

King George's Sound.

7. CCELONOTUS.

Ccelonotus, Peters, Monatshr. Ak. Wiss. Berlin, 1855, p. 465.

Hemithylaciis, Kaup, Lo2)hohr. p. 01.

Only the dorsal ridges are developed, the remainder of the body

and tail being smooth and rounded. Pectoral and caudal fins deve-

loped ; dorsal long, opposite to the vent. Males with the egg-pouch

on the abdomen.
Indian Ocean, one species entering fresh waters.

It appears from Kaup's observation, who examined male specimens,

that Prof. Peters was mistaken in supposing that the eggs of these

fishes are attached to the tail. They agree in this respect with

Neroplils, which genus offers suificieut proof that the length of the

tail is not indicative of the mode of gestation of the ova as Prof. Peters

believes (Flussfische von Mossamb. p. 106).

1. Ccelonotus liaspis.

Syngnathus leiaspis, Blcrk. Vcrh. Sat. Gen. xxv. Trosk. p. 20.

Ilemithylacus leiaspis, Kaup, Luphohr. p. 61.

D. 53-55. Osseous rings 17-1-32 (25).

The length of the head is contained thrice and a half in that of

the trunk. The length of the snout is equal to that of the post-

orbital portion of the head. Head without ridges ; body much com-
pressed, deeper than broad, only the dorsal ridges being prominent.

Tail longer than the body. Dorsal fin standing on twelve rings, four

of which belong to the body. Caudal fin rather small.

Java.

a. One of the typical specimens. From Dr. Bleeker's Collection.

2. Ccelonotus bioceUatus.

D. 48. Osseous rings 17-|-39.

The length of the head is contained twice and two-thirds in that

of the trunk ; snout as long as the postorbital part of the head.

Head with very slight ridges above ; body slightly compressed.
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deeper than broad, only the dorsal ridges being somewhat pro-

minent. Operculum without keel. The length of the truiik (with-

out head) is only two-fifths of that of the tail. Dorsal fin standing

on thirteen rings, four of which belong to the body. Pectoral and
caudal fins well developed. Two series of small round, black ocelli

along the side of the trunk.

? East-Indian archipelago.

a. Female, 130 millims. long. From the Collection of Dr. van Lidth

de Jeudc.

Although I have not observed the presence of ova on the trunk in

this species, I cannot doubt its pertinence to Calonotus, as it is very

closely allied to H. liaspis. In both the operculum is crossed by a

series of pores.

3. Ccelonotus argulus.

Syngnathus argus, Peters, Mcmatsher. Ak. Wiss. Berlin, 1852, p. 685
(not Michards.).

Ccelonotus argulus, Peters, I. c. 1855, p. 465, and Flussfische v. Mos-
samh. p. 106, taf. 20. fig. 4.

Evidently most closely allied to C. hiocellatus.

D. 42. Osseous rings 1 7 -F 38-39.

The length of the head is contained twice and two-thirds in that

of the trunk ; the length of the snout is one-thii'd of that of the

head. Head with very slight ridges above ; body slightly com-
pressed, deeper than broad, only the dorsal ridges being somewhat
prominent. Operculum crossed by a feeble keel for two-thirds of

its length. The length of the trunk is only two-fifths of that of the

tail. Dorsal fin standing on eleven rings, three of which belong to

the body. Pectoral and caudal fins well developed. Two series of

small round black ocelli along the side of the trunk. {Ftrs.)

Streams of St. Johanna.

Dr. Kaup, in notes to Heinithylacus liaspls, mentions examples

from Madagascar in the Paris Museum ; it is a question whether
they really belong to that species or, perhaps, to the present.

8, STIGMATOPHORA.
Stigmatophora, Kaup, Loj)hubr. p. 52.

Body depressed, with the ridges obsolete, those of the trunk being

contiiuious with those of the tail; shields covered with soft skin.

Pectoral fin developed, caudal absent, the tail tapering to a very
fine point. Dorsal very long. Males with a caudal pouch formed
by cutaneous folds.

Australia.

1 . Stigmatophora argus.

Syngnathus argus, Bicharihon* , Proc. Zool. Sor. 1840, p. 20, and
Trans. Zool. Soc. iii. p. 183, tab. 7. fig. 2.

• Dr. Kaup refers to the ' Voyage of the Erebus and Terror
;

' but I do not
find this name in that work.
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Stignmtopliora argus, Kanp, Luphohr. p. 5;J.

D. 49-52. Osseous rings 20 + ca. 75.

Snout very long, about twice as long as the remaining part of the

head. Opercuhini with a slight ridge in young examples, nearly

entirely disappearing in old. Vent below the middle of the dorsal

fin. Tail more than twice as long as the trunk ; egg-poiich shorter

than the trunk. Upper parts with numerous small black white-

edged ocelli, sometimes irregularly arranged, sometimes forming
longitudinal or transverse series.

Australia.

a. Adult female, type of the species. Australia. From the Haslar
Collection.

h. Adult male. Australia. Purchased of Mr. Bowerbank.
c-d. Adult females. Tasmania. Presented by Dr. Milligan.

e-l. Adult and half-grown. Port Jackson. Voyage of the ' Herald.'

m. Adult female. New Guinea. Presented by Mrs. Stanley.

2. Stigmatophora nigra.

Stigmatophora nigra, Kaup, Lophobr. p. 5.3.

D. 39-40. Osseous rings 17-|-ca. 72.

Snout very long, nearly twice as long as the remaining part of

the head. Operculum with a distinct longitudinal ridge. Vent
below the posterior third of the dorsal fin. Tail more than twice as

long as the ti'unk ; egg-pouch extending over fourteen rings. Upper
parts uniform brownish (in spirits) ; abdomen with a brown cross

bar on each suture between the rings.

Australia.

a. Female, 4g inches long. Australia. Purchased of Mr. Dalton.

h. Female, 4 inches long.

9. NEROPHIS*.
Nematosoma, Eichumld (preoccupied).

Scyphius, Rinsu.

Nerophis, (Rajinesque) Kaup.

Body smooth, rounded, with scarcely any of the ridges distinct.

Pectoral fin none, caudal absent or rudimentary, tail tapering into

a point. Dorsal fin of moderate length, opposite to the vent. The

eggs are attached to the loose integument of the abdomen of the

male, and are not covered by lateral folds.

Coasts of Europe, Atlantic ; (Bombay).

* 1. Scyphius violaceus, Bisso, Eur. Mcrid. iii. p. 187.—" Corpore angusto,

subpentagono, violaceo ; rostro brcvissiuio, rotundato, altitudinem

(corporis) subaquante."'—D. 39.—Nice.

2. annulatus, liisso, I. c. p. 188.—"Corpore eylindrico. rotundato,

luteo-virescente ; cauda breyi."—D. 40.—Kice.
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1 . Nerophis aequoreus.

Sihhahl, Scot. Illustr. ii. p. 24, tab. 19.

Syiio;nathus asquoreus, Li/m. Si/.st. Nat. i. p. 417; Muiit. Werner.
Mem. i. p. 85, tab. 4. fig. 1; FhmitK/, Brit. An. p. 176; Jenyns,

Man. p. 48r) ( J ) ; Yarrell, Brit. Fish. 2ikI edit. ii. p. 442, and'Srd
edit. ii. p. 'iOQ;' Fries, Vet. Akad. Ilandl. 1837, p. 3.5, or Wiegm.
Arch. 1838, p. 24(i, tab. G. fig. 3; Barnell, Werne): Mem. vii.

p. 308 ; Kroi/er, Damn. Fisk. iii. p. 705.

Pipe Fish, Pennant, Brit. Zuol. iii. pi. 23. fig. 61 (not descript.).

Sjngiiathus sibbaldi, fValhaum, Artedi, iii. p. 6.

angiuiu'U:^, Jenyns, Cat. Brit. J'ert. p. 30 j Yarrell, Brit. Fish.

2nd edit. ii. p. 445, 3rd edit. ii. p. 414.

opbidiou, Joiijns, Man. p. 487 ( d ) ; Parnell, Werner. Mem. vii.

p. 399.

Scypbiu.s requoreus, Niks. Skand. Faun. Fisk. ]i. 692.

Neropliis ajquoreus, Kaup, Lophobr. p. 66.

anguineus, Kaup, I. c. p. 65.

Ocean Pipe-fish, Couch, Fish. Brit. Isl. iv. p. 356, pi. 240.

Snake Pipe-fish, Couch, I. c. p. 359, with fig.

D. 38-44. Caudal fin rudimentary, very indistinct. Vent oppo-

site to the posterior third of the dorsal fin, before the middle of the

total length. Snout equal to, or rather longer than, the remaining

part of the head. Body with from 28 to 30 osseous rings. The
length of the head is contained thrice and two-thirds to four times

and one-half in its distance from the vent. All the shields smooth.

Northern and western coasts of Europe ; New Orleans.

a. Adult : dried. Flemsoe (Norway). Presented by Mr. 11.

Spindler.

b. Adidt. Bohusliin. Presented by Hr. A. W. Malm.
c-d. Young. North Atlantic.

e. Adidt : skin. Holland. From Gronow's Collection.

/. Adult. Great Britain. Presented by Dr. Johnson.

r/-/i-. Adult : dried. England.

I-n. Adult and half-grown. South Devon. Museum Leach.

0. Adult. Dorsetshire. From YarreU's Collection.

p. Fine specimen. Guernsey. Presented by Dr. A. Giinther.

q. Young. Atlantic, north of the Azores. From Mr. J. T. Rouse's

Collection.

f. Half-grown. Atlantic. From M. Salle's Collection.

s-t. Half-grown. New Orleans.

M, V, tv-y. Adult and young.

2. Nerophis dumerilii.

Nerophis dumerilii, Steindachner, Sitzqsber. Ak. Wiss. Wien, 1868,

Ivii. p. 1002.

D. 37. Caudal fin rudimentary, six-raj'ed. The dorsal fin com-
mences behind the twentieth ring, and stands on ten rings, three of

which belong to the tail. Snout half as long as the head. An ob-

tuse ridge above the operculum, continued to tho hind margin of the

orbit. Forehead concave. Tail twice as long as the trunk. {Steind.)

Bombav.
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3. Nerophis ophidion.

Syngnatlius, sp., ArtecH, Gen. p. 1. no. 2; Synon. p. 2. no. 4; Spec.

p. 1. no. 1.

opbidiou, L. Si/st. Nat. i. p. 417; 1^1. iii. p. 146, tab. 91. fifx. 3

;

Zacep. ii. p. 48 ; Bl. Schn. p. 515 ; Ekstrom, Vet. Ak. Handl. 1831,

p. 280, tab. 2. figs. 3 & 4, or Fisch. 3Iurko, p. 134, tab. 6. figs. .3-4;

Fries, Vet. Ak. Handl. 1837, p. 36, tab. 3. tig. 4, or Wiecjm. Arch.

1838, p. 248, tab. 6. fig. 4 ; Yarrell, Brit. Fish. 2nd edit. ii. p. 447,

3rd edit. ii. p. 416 ; ? Risso, Ichth. Nice, p. 68.

Scyphius ophidion, Nilss. Skand. Faun. iv. p. 694.

Syngnathiis lumbriciforniis, Jenyns, 3Ianual, p. 488.

? Scyphius anniilatiis, Risso, Fur. Merid. iii. p. 187.

Nerophis ophidion, Kriiyer, Damn. Fisk. iii. p. 716 ; Eaup, Lophohr.

p. 70 ; Malmyren, W'iegm. Arch. 1864, p. 343.

Straigbt-nosed Pipe-fish, Couch, Fish. Brit. Isl. iv. p. 363, with fig.

D. 34-38. Caudal tin none, the very thin and slender body

tapering into an almost filiform tail. Vent opposite to the anterior

third of the dorsal fin, in the middle of the total length. Snout

somewhat shorter than the remaining part of the head. Body with

thirty or thirty-one osseous rings. The length of the head is one-

sixth or two-thirteenths of its distance from the vent. Shields in-

conspicuous, smooth.

Northern coasts of Europe; Mediterranean (Kaup).

a, b. Nine inches long. England. From the Haslar Collection.

c-d. Adult : dried. From Mr. YarreU's Collection.

e~f. Young. Bohuslan. Presented by Hr. A. W. Malm.

4. Nerophis heckelii.

Nerophis heckeli, Kmtp, Lophobr. p. 60.

D. 38-39. Caudal fin rudimentary, with five rays. Dorsal fin

standing on ten rings, three of which belong to the bodj'. Tail

a little longer than the body. The anterior margin of the orbit

occupies the middle of the length of the head. Body with twenty-

eight osseous rings. The length of the head is two-ninths of its

distance from the vent. (Kaup.)

Bogota.

The same author describes Nerophis martinicensis as a distinct

species (?. e. p. 67) ; but the characters given do not appear to be suf-

ficient for specific distinction.

5. Nerophis papacinus.

Syngnathiis papacinus, Risso, Ichth. Nice, p. 69, pi. 4. fig. 7.

fasciatus, Risso, I.e. p. 70, fig. 8.

Scyphius fasciatus, Risso, Fur. 3Ierid. iii. p. 185.

papacinus, Risso, I. c. p. 186.

Nerophis annulatus, Kaup, Lophohr. p. 69.

D. 26-2S. Caudal fin none, the very thin and slender body

tapering to an almost filiform tail. Voit nearly opposite to the

middle of the dorsal fin, the tail being much longer than the body.

Snout shorter than the postorbital part of the head, slightly turned
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upwards. Body with twenty-two osseous rings. The length of the

head is nearly one-fifth of its distance from the vent. Shields in-

conspicuous, covered with thin skin. Tail generally with series of

light ocelli, passing into cross bands on the trunk.

Mediterranean.

a. Several line examples. Mediterranean. Purchased of Mr. Cutter.

h~c. Adult. South Europe. Presented hy R. B. Wehh, Esq.

(J-e. Adult. Gibraltar. Presented by P. L. Sclatcr, Esf].

/, fj. Adult. From the collection of Dr. van Lidth de Jeude.

h-L Adult male and female and half-grown.

6. Nerophis teres.

Scyphicns teres, Bathke, Mem. Ac. Sc. St. ritersh. iii. ISHG, p. 310.

Nerophis teres, Kemp, Lophobr. p. 71.

D. 32. Caudal fin none, the verj- thin and slender body tapering

into an almost filiform tail. Vent opposite to the commencement of

the second third of the dorsal fin, the tail being much longer than

the body. Snout shorter than the remaining part of the head. Body
with twenty-nine or thirty osseous rings. Yellowish, with minute

blackish dots, {liatlilr.)

Crimea.

7. Nerophis lumbriciformis.

Acus liiinbricifornns, lf'i!!u(/hhi/, Hi4. Pise. p. 160.

Little Pipe fish, rennant, Brit. Zoul. iii. p. 124, pi. 23. no. G2, or ed.

1812, iii. p. 187. no. 02.

SjTig-nathus ophidion, Flem. Brit. An. p. 170.

lumbriciformis, YarrdI, Brit. Fish. ii. p. 4o0, or 3rd edit. ii.

p. 420; Fries, Wiecpn. Arch. 1838, p. 249, tab. 0. figs. 5-8, or Vet.

Ah. Handl. 1837, p. 38, tab. 3. figs. 5-8.

Scj'phius lumbriciformis, Nilss. Skand. Faun. iv. p. 095.

Nerophis lumbriciformis, Kroyer, Danm. Fisk. iii. p. 723 ; Kaup,
Lophubr. p. 09.

D. 26. Caudal fin none. Vent opposite to the anterior third of

the dorsal fin, the tail being much longer than the body. Snout

considerably shorter than the postorbital part of the head, turned

upwards. Body with nineteen osseous rings. The length of the

head is contained thrice and one-third in its distance from the vent.

Shields inconspicuous, covered with thin skin.

Northern coasts of Europe.

a. Several specimens. Plymouth. Museum Leach.

h. Adult. Falmouth. Purchased,

c-f?, e-g. Adult. Great Britain.

h. Several adult and half-grown examples. Guernsey. Presented

by Dr. A. Giinther.

10. PROTOCAMPUS.
Shields covered with skin ; a broad cutaneous fold (adipose fin)

runs along the back in front and behind the dorsal ; a similar fold

along the abdoraeu. Pectoral tin none, caudal very small.

VOL. VIIT. o
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The mode of gestation of ova is not known in this fish ; but I

conclude, from its great affinity to Nero2)his (of which it may be

considered an embryonic form), that the ova are attached to the

abdomen, and not to the tail.

Falkland Islands.

1. Protocampus hymenolomus.

Syngnathus hymenolomus, Richards. Vuy. Ereh. i^'- Terr. Ichth.

p. 52, pi. 30. tigs. 11-13.

Nerophis hymenolomus, Knup,L<)phuhr. p. 67 (cop. from Richards.).

D. 40-41. Caudal fin very small, with eight rays. Vent behind

the middle of the dorsal tin, in the middle of the total length.

Snout rather longer than the remaining part of the head. Body
with 29 or 30 semiossificd rings, compressed. The length of the

head is one-fifth of its distance from the vent. Body covered with

skin.

Falkland Islands.

a-d. Types of the species : females. Falkland Islands. Presented

by AV. Wright, Esq.

e-f. Adult females. Australia ? From tlie Haslar Collection.

Second Group. EIPPOCAMPINA.
Tail without caudal fin, prehensile.

11. GASTROTOKEUS.

Gastei'otokeus, (Ilechel) Kuup, Lophohr. p. 18.

Body depressed, the lateral line running along the margin of the

abdomen. Shields smooth. Tail shorter than the body, prehensile.

Pectoral fins. The males carry the eggs, which are imbedded in

soft membrane on the abdomen, without a pouch being formed by
a lateral expansion of the integuments.

Indian Ocean to China and Australia.

1. Gastrotokeus biaculeatus.

Valent. Amh. iii. p. •'iOO. no. 481 ; Renard, fig. 73.

Syngnathus biaculeatus, Rl. Ausl. Fisch. iv. p. 10, tab. 121. figs.

1 & 2 ; Rl. Schn. p. .51.5, tab. 107 ; Cant. Mai. Fish. p. 387.

tetragonus, L. Gm. i. p. 14-53 ; Lacep. ii. p. 42.

Syugnathoides blocliii, Rlcek. Nat. Tyds. Ned. Ind. ii. p. 259.

Soleguatbus blocbii, Rlcek. Verh. Rat. Gen. xxv. Trosk. p. 24.

Gasterotokeus biaculeatus, Kaup, Lophohr. p. 19.

D. 40-4.5. P. 17-23. Osseous rings 18 + 45-55.

Superciliary margin terminating behind in a more or less distinct

spine. Old individuals sometimes with minute filaments on the

lower side of the head, body, and tail. Origin of the dorsal fin

nearly opposite to the vent.

Indian Ocean to China and Australia.
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a, h, c, d. Many adult and half-grown specimens. Zanzibar. From
Lieut.-Col. Playfair's CoUectiou.

e. Adult. Seychelles. Presented by Lieut.-Col. Playfair.

/, r/. Adult. East-Indian archipelago.

h-h. Adult. Singapore.

l~p. Adult and half-grown. Amboyna. Purchased of Hr. Frank.
q-r. Adult. Celebes.

s. Adult. Philippine Islands. Purchased of Mr. Cuming.
t, u-v. Adult and half-grown. China Seas. Presented by Vice-

Admiral Sir E. Belcher.

w-x. Adult. Cape York. From Hr. Darnel's Collection.

y. Adult. North-west Australia. Presented by Sir J. Richardson.

z. Several dried specimens.

12. SOLENOGNATHUS.
Solenognathus, (Swni/ison ) Kuup, Lophohr. jj. 19.

Body compressed, deeper than broad, only in adult females some-
what dilated. Shields hard, rugose, with round or oval inter-

annular plates ; no elongate processes. Tail shorter than the body,

prehensile. Pectoral fins.

Chinese and Australian Seas.

AU the specimens in the British Museum are unfortunately dried,

so that the sexes cannot be exactly ascertained ; but although

some of them must be of male sex, there is no trace of a pouch or

other receptacle for the ova.

1. Solenognathus hardwickii.

Syngnathus hardwickii, Gra;/, Ind. Zool. c. fig.

Solegnathus polyprion, Bkck. Verh. Bat. Gen. xxv. Trosk. p. 25.

Solenognathus hardwickii, Kattp, Lophohr. p. 20.

D. 43-45. Osseous rings 26-27+55-GO.

Dorsal surface slightly concave or fiat. Shields very rough and

rugose, but with scarcely any spines ; operculum with radiating

granulated Hues ; a cluster of prominent tubercles on the hinder part

of the superciliarj^ edge.

Chinese and Australian Seas. (There is no evidence that this

species occui's in India proper ; also the t_vi>ical specimens came
from China.)

a-h. Adult : types of the species. China. Presented by General

Hardmckc.
c. Many adult and half-grown examples. China.

d. Adult. Houtmau's Abrolhos.

As in certain species of Syngnathus, the relative depth of the body

varies in females, old examples having it much deeper than young.

2. Solenognathus spinosissimus.

Very much resembling S. hardwickii, but readily distinguished

by the following characters :

—

o2
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D. 35. Osseous rings 27 + 55.

Dorsal surface slightly convex. All parts covered with small

but very distinct spines ; the radiating lines of the operculum spiny.

Orbital edge denticulated, but without prominent tubercles above.

Tasmania.

a-b. Thirteen inches long. Presented by Dr. Milligan.

These specimens are evidently females, having the hinder part

of the body considerably elevated, much more so than in specimens

of the same size of S. hardwiclii. In one the length of the trunk

is 4^ inches, and the depth 1 inch ; in the other the proportion is as

H to |.

13. PHTLLOPTERYX.
Phvllopteryx, (Sicainson) Kaup, Lophohr. p. 20.

Ilaliichthys, Gray, Prvc. Zool. Soc. 1859, p. 38.

Body compressed, or as broad as deep. Shields smooth, but

some or all of them are provided with prominent spines or processes

on the edges of the body ; some of the processes with cutaneous

filaments. A pair of spines on the upperside of the snout and
above the orbit. Tail about as long as the body, prehensile. Pec-

toral fins. The males carry the eggs, which are imbedded in soft

membrane on the lower side of the tail, without a pouch being

formed by a lateral expansion of the integuments (Ph. foUatus).

Australia.

a. Body coynpressed, elevated: PHTLLOrxERTX.

1. Phyllopteryx foliatus.

Syngnathus foliatus, Shaw, Gen. Zool. v. p. 450, pi. 180.

treniopterns, Lacep. An. Mns. iv. pi. 58. fig. 3.

Phvllopteryx foliatus, Kaup, Lophohr. p. 21 ; GUnth. Proe. Zool. Soc.

1865, pi. 14.

D. 30. Osseous rings 18+ 35.

Trunk much elevated, especially in females, in which its depth

sometimes equals the length of the snout. A pair of small spines

on the upper part of the snout, much nearer to the eye than to its

extremity ; a pair of superciliary spines. A long occiintal and

nuchal process, which, as well as all the other processes on the

body, bear cutaneous appendages. Pairs of long divergent processes

along the back on the twelfth body-ring, and on the 1st, 10th, IGth,

24th, and 27th tail-rings. A similar pair of ventral processes on

the 9th body-ring. Scarlet or orange-coloured, with numerous
small round yellow spots. Each of the nine anterior body-rings

with a violet band on the lower half ; two or three similar bands

before the vent.

South Austraha and Tasmania.

rt. Fine male example, in spii-its. Tasmania. .

h-d. Adult females and male. Tasmania.
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e. Adult females. New South Wales. From Mr. Macloay's Col-

lection.

f. Adult females. Port Jackson. Voyage of the ' Herald.'

g-i. Adult males. Australia.

This species varies a little in the form of the principal processes,

but none of the variations proves to be a constant character.

2. Phyllopteryx eques.

Giinth. Proc. Zool. Soc. 1865, p. 327, pi. 15.

D. 37. Osseous rings 19+ 36.

The snout is as long as the distance of the front margin of the

orbit from the hind part of the nape ; it bears a pair of small

spines behind the middle of its upper edge, a pair of minute barbels

at the chin, and a pair of long appendages in the middle of its lower

part. The forehead bears an erect, broad, subquadrangular crest,

with a shorter single spine behind ; a horizontal spine above each

orbit ; a cluster of spines with narrow appendages on the occiput.

Nape of the neck with u long spine, dilated at the base into a crest,

and carrpng a long bitid appendage.

The trunk is compressed, somewhat dilated, stronglj' arched on
the back, and with two deep indentations in its lower profile. The
spines are of three kinds:—1. The band-bearing spines are the

strongest, strongly compressed, not flexible, each terminating in a

pair of short points. There are one pair of these spines in the

middle of the back, and one on each of the three prominences of the

abdominal outHne ; the flaps are long and bifid. 2. Very long,

compressed, and somewhat flexible spines, without appendages

;

these occupy in pairs the uppermost part of the back, and in a single

series the median line of the belly. 3. Small, short, conical spines

run in single series along the median line of the sides, and along the

lateral edges of the belly ; a pair of similar spines in front of the

lower part of the base of the pectoral fin. Tail quadrangidar, with

sharp edges, and witli five pairs of band-bearing spines along its

upperside. Dorsal fin situated entirely on the tail.

Australia.

a. Type of the species. Port Lincoln. Presented by G. F. Augas,
Esq.

/3. Bodtj as broad as deq) : IIaliichthys.

3. Phyllopteryx tseniophorus.

Haliichtbys t;uuiopliora, Graij, I'ruc. Zoo!. Sue. 1859, p. iJ8, pi. 7.

D. 25. Osseous rings 21-f-45.

Body as broad as deep, as long as the tail. Each shield ^vith a
prominent spine on each edge, except on the lowerside of the pre-

hensile ])ortion of the tail. Snout with a pair of spines above, in

the middle of its length. A pair of supra- and infraorbital spines ;

several spines on the median line of tlie crown and nape. Manj' of

the spines are band-bearing, but these do not dift'er in form or size
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from the others. The vent is below the middle of the dorsal fin.

Broad irregiilar dark-brown bauds across the back.

Australia.

a. Type of the species, female, 11 inches long. Freycinet's Har-
bour. Voyage of the ' Herald.'

b. Young. Australia.

14. ACENTRONURA.
Acentronura, Kaup, LupJiob): p. 18.

Trunk slightly compressed, composed of thirteen (twelve ?) rings.

Shields without tubercles. Occiput compressed into a crest, with-
out coronet. Tail prehensile, finless *. Pectoral fins. The edge
of the trunk is continuous with that of the tail. Egg-pouch as in

Hil^pocamjms.

Japan.

1. Acentronura gracillima.

Hippocampus gracilissimus, Schley. Faun. Japon. Fuiss. p. 274, pi. 120.
fig. 7.

Acentroniu-a graciUima, Kaup, Lophohr. p. 18.

Dorsal fin with seventeen rays, standing on four rings, two of

which belong to the tail. Snout short.

Japan.

15. HIPPOCAMPUS t.

Hippocampus, Leach, Zool. Misc. 1814, p. 103.

Trunk compressed, more or less elevated, composed of from ten to

twelve rings. Shields with more or less prominent tubercles or

spines. Occiput compressed into a crest, terminating at its supero-

posterior corner in a prominent knob (coronet). Supraorbital,

temporal, and humeral regions with prominences. Tail prehensile,

finless. Pectoral fins. The males carry the eggs in a sac at the

base of the tail, opening near the vent.

Inhabitants of all the seas of the temperate and tropical regions.

They are pelagic fishes which attach themselves to seaweed or other

floating substances, and are liable to be carried by currents to

* Traces of a small "caudal" are mentioned in Schlegera description; but
this is evidently a slip of the pen for " anal."

t 1. Hippocampus algiricus, Kaup, Lophohr. p. 13.—Algiers.

2. marginalis, Kaup, Lophohr. p. 15.—Mexico.
3. faseicularis, Kaup, Lophohr. p. 15.—Mexico.
4. fuscus, Euppell, N. W. Fische, p. 143. taf. 33. fig. 3.—Eed Sea.

6. Syngnathus hippocampus, Mitch. Trans. Lit. df- Phil. Soc. N. York, i.

p. 475; Hippocampus brevirostris, Storer, Report, p. 167; Hippo-
campus Ludsonius, Bckay, Fauna N. York, Fish. p. 322, pi. 63. fig. l71

(bad) ; Storer, Mem. Am. Acad. ii. p. 491, and viii. p. 416, pi. 33.

fig. 4 ; Lockicood, Amer. Nat. 1867, p. 225.—Atlantic coasts of the

United States.

6. Hippocampus gracilis, Gill. Proc. Ac. Nat. Sc. Philud. 1862, p. 282.

—California.

7. ingens, Girard, U. S. Pac. B. R. Explor. Fish. p. 342.—California.
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great distances. Consequently some species are spread over different

parts of the globe, like Antennariiis, a genus the geographical distri-

bution of which nearly coincides with that ot Hippocampus.

The species are difficult to distinguish, on account of the great
amount of variation to which the development of the tubercles, shape
of shields, and length of snout are subject. The number of dorsal

rays appears to be very constant.

1. Hippocampus abdominalis.

Lessuii, in Ferussac, Bull. Sc. Nat. xi. 1827, p. 127; Kaup, Lophohr.

p. 17 ; lileek. Verh. Ak. Wet. Amsterd. ii. Van Diemen's Land,
p. 28.

Dorsal fin with from twenty-eight to thirty-one rays. Tubercles

not much developed and very obtuse ; those on the head sometimes
with simple filaments. Length of the snout rather more than, or

equal to, the distance between the posterior margin of the orbit and
the gill-opening in adult examples, but shorter in younger indivi-

duals. Body generally with large round brown spots, more or less

confluent into bands on the hinder part of the tail ; head with much
smaller round brown spots, of which those round the orbit are the

most constant. Sometimes uniform blackish brown.
Two examples in the collection have been curiously painted by a

collector, viz. tail and snout black, the remainder yellow. This is

perhaps another variation of colour.

Seas of Australia and New Zealand.

a. Several adult (13 inches long) and half-grown specimens. Aus-
tralia.

b-d. Adult and half-grown. Port Arthur. From the Haslar

Collection.

e~f. Half-grown. Sydney. Presented by Sir J. Richardson.

(/. Adult (11 inches long). Tasmania. Purchased.

h-k. Adult (13 inches long) and half-grown: dried. Tasmania.

Presented by Dr. MiUigan.
/. Many half-grown specimens. George Town. Presented by R.

Guim, Esq.

vi-2>. Adult and half-grown. Mouth of the Tamar. Presented by
Sir W. Hooker.

<j~s. Adult : dried. New Zealand.

t. Half-grown. New Zealand. Presented by Captain Stokes.

It, v~w. Half-grown. Ray of Islands.

2. Hippocampus antiquorum.

Sea-horse, Short-snouted Hippocampus.
'ImroKanTTos, .^Slian, lib. 14. cap. 14.

llippocanipus, Rondel. Do Pi.tc. ii. p. 114.

Chevul marin, Bellan. Dc Ar/uat. p. 444.

Hippocampus rondeletii, IVillii/khi/, Hint. Pi.^c. p. 157, tub. I. 25.

tipr. 3.
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Synguatlius, sp., Artedi, Synon. p. 1. no. 1 ; Spec. p. 3.

Svugnatlius hippocampus, L. Syst. Nat. i. p. 417 ;
Briinn. Pise. Mass.

"p. 10 ; £1. Ausl. Fisch. iv. p.'O, taf. 109. fig. 3.

Hippocampus antiquonim, Leach, Zool. Misc. i. 1814, p. 104.

brevirostris, Cuv. Bl-gne An. ; Yarr. Brit. Fish. 2ud edit. ii.

p. 452 ; Schleq. Faun. Japan. Poiss. p. 274 ; Katip, Lophohr. p. 7
;

Cotich, Hid. Brit. Fish. iv. p. 364, pi. 241. fig. 4 (bad).

japonicus, Katip, Lophohr. p. 7.

Dorsal fin with twenty (nineteen) rays. Tubercles generally well

developed on the head and body, and subacute, rarely blunt. Length

of the snout equal to the distance between the hind margin of the

orbit and gill-opening. Spines on the head and neck sometimes

with simple filaments. Brown, with bluish-white dots, more or less

confluent into lines on the lower part of the side and gill-cover ;

dorsal fin with a black submargioal band.

Mediterranean ; Atlantic ; Australia.

a. Adult. Dalmatia. Purchased of Dr. J. Heckcl.

b-c. Adult. Mediterranean. Purchased.

d. Half-grown : dried. Mediterranean. Presented by Mrs. Mauger.

e-g. Half-grown. Malta. From the Haslar Collection.

h-i. Half-grown: dried.

;.•. Adult. England.

1. Half-grown. Fernando Po. From Major Burton's CoUection.

m. Half-grown. Cape York (North Australia). From Hr. Darnel's

Collection,

y/. Half-grown: dried. Australia? Purchased of Mr. Argent.

0-5. Half-grown. From the Haslar CoUection.

/•, s, t, It. Many adult, half-grown, and young specimens, without

indication of the localities,

3. Hippocampus breviceps.

Peters, Monutsher. Ak. Wiss. Berlin, 18G9, p. 710.

Dorsal fin with from nineteen to twenty-one rays, standing on

five rings, two of which belong to the tail. Some of the tubercles

are prominent, but obtuse. Snout very short, scarcely as long as

the operculum. Supraorbital process well developed, subvertical,

triangular. Corouet as high as the orbit, "with ridges, but withont

spines at the top. Eleven body-rings. Hind part of the trunk

considerably dilated. Head and body with numerous veiy small

white, dark-edged ocelli ; operculum with brown dots besides ; tail

with narrow irregular yellowish rings.

Tasmania and South Australia.

,i-d. Adult females and males, 2 to 2| inches long. Tasmania.

Presented by Dr. MiUigan.

e. Adult. AustraHa. Presented by Mr. Bowerbank.

4. Hippocampus an^stus.

Dorsal fin with nineteen or twenty rays, standing on two body-

and on two tail-rings. Eleven body-rings. Body but little dilated
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iu males, in which its greatest depth is about hdf the length of the
head

;
females still narrower. Tubercles prominent, acute without

tentacles. Supraorbital spine erect, simple, pointed ; lower breast-
spines double on each side. Coronet rather low, connected by a
narrow, concave, bony bridge with the occipital knob. The length
of the snout equals the distance between the anterior margin of the
orbit and gill-opening. Snout, head, body, and dorsal fin finely
reticulated with brown

; some specimens covered with minute white
dots besides.

Freycinet's Harbour.

«. Several specimens, 6 inches long. Voyage of the 'Herald.'

5. Hippocampus novaB hollandise.

Steindackner, Sitzgsber. Ak. Wiss. Wien, 1866, liii. p. 474 taf 1

Dorsal fin with sixteen or seventeen rays. Eleven body-rin'^s
lubercles prominent, acute, without tentacles. Supraorbital spine
simple, slender. Coronet elevated ; that part of the coronet which
connects it with the occipital knob is long, strong, with the anterior
profile not concave. The length of the snout is equal to the distance
of the anterior margin of the eye from the giU-opening. Snout
head, and body finely marbled and reticulated with brown
New South Wales.

a, h, c, d. Numerous examples. Sydney.
<'. Very old specimen. South Australia.—In this example aU the

tubercles are very obtuse and rounded off.

G. Hippocampus ramulosus.

Hippocampus ramulosus, Zcach, Zool. Mu^c. i. 1814, p. 105, tab. 147

;

Zoice, Fish. Madeira, p. 6, tab. 2 ; Kaup, Lophobr. p. lo'.

? Hippocampus rosaceus, Risto, Eur. 3Ierid. iii. p. 184.

Dorsal fin with eighteen rays. Tubercles very prominent and
pointed, and many of them, especially those on the head, with rami-
fied tentacles. Coronet very elevated, its top with several points.
Length of the snout a little less than the distance between the hind
margin of the orbit and gill-opening, llose-coloured, indistinctly
marbled with brownish and white. Dorsal fin with a blackish sub-
marginal band.

Madeira ; ? Mediterranean.

a. Adult
: type of the species. Old Collection.

h-c. Adult. From the Collection of the Zoological Society.
d, e. Half-grown. Madeira.

7. Hippocampus longirostris.

? Willughby, tab. J. 25. fio-. 4.

^ Hippocampus longiro.'stris, Cuv. liegnc An.
Hippocampus longirostris, Schli-g. Faun. Jajwri. Poise, p. 27;J.
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Dorsal fiu with seventeen or eighteen rays. Eleven body-rings.

Tubercles prominent, acute, without tentacles. Supraorbital spine

simple, straight, pointed ; coronet rather low. That part of the

coronet which connects it with the occipital knob is short and narrow.

The length of the snout equals the distance of the posterior margin

of the orbit from the lateral spine of the neck. Coloration uniform

(in preserved specimens).

Japan and China.

a. Adult. China Seas. Presented by Vice-Admiral Sir E. Belcher.

6-c. Adult (11 inches) and half-grown. Formosa. From Consul

Swinhoe's Collection.

d. Adult.

8. Hippocampus g^ttulatus.

c(. Synonym)/ for Atlantic specimens.

Sjaignathiis, sp., Brown, Jam. p. 441. no. 1.

Hippocampus guttulatus, Cuv. Jtegne Ayiim. ; Kaup, Lophobr. p. 9.

pmictulatus, Gidchen. in Sagra, Cuba Poiss. p. 174 *, pi. 5. tig. 2;

Kner, Novara, Fische, p. .390.

longirostris, Kaup, Lophobr. p. 12, pi. .3. fig. 2.

(3. Synonymy for Indian sjjecimens.

Hippocampus kuda, Bleek. Nat. Tyds. Ned. hid. iii. p. 82 ; or Verh.

Bat. Gen. xxv. Trosk. p. 2G.

molucceusis, Bleek. Nat. Tyds. Ned. Ind. iii. p. 305.

tfBuiopterus, Bleek. I. c. p. uOO.

polytiBuia, Bleek. I. c. vi. p. 338.

meianospilus, Bleek. I. c. p. 505.

comes, Kaup, Lophobr. p. 10 ; Day, Fish. Malabar, p. 262 (not

Cant. ).

puuctulatus, Kaup, Lophobr. p. 14.

puuctulatus, guttulatus et monckei, Giinth. Fish. Zanz. p. 139.

Dorsal fin with seventeen (eighteen) rays. Tubercles generally

obtuse and blunt. The supraorbital spine is obliquely truncated,

compressed, or with its anterior portion sometimes slightly detached.

Coronet low. The length of the snout is equal to, or a little more

than, the distance between the hind margin of the orbit and the

giU-opening in full-grown examples, and equal to it, or rather less,

in half-grown. (Only in a few of our examples have I found some

filaments.) The coloration varies.

Tropical parts of the Atlantic ; Indian Ocean and archipelago ;

Japan.

a. Light or dark hrown, marbled with darker on the hack; all

parts with numerous S77iall black and still smaller white dots.

aa. Atlantic specimens.

a. Half-grown. Gambia. Presented by Sir A. Smith.

l^,]^ e-q. Adult and half-grown. Caribbean Sea.

h. Aduit. Hayti. From the Collection of the Zoological Society.

* This author states the number of dorsal rays as 22, but does not appear to

be certain of it.
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i-k. Adult aud half-grown. Port au Priuce. From the Collection

of the Zoological Society.

I, m-n. Adult and half-grown. Cuba. From the Collection of the

Zoological Society.

0. Half-grown. Surinam. From the Collection of Dr. van Lidth
de Jeude.

p-t. Adult. Bahia. From Dr. Wucherer's Collection.

u-v. Adult and half-grown. Museum Leach.

w, X, y. Adult and half-grown.

bb, Indian specimens.

z, n-^, e-Q. Half-grown. Zanzibar. From Licut.-Col. Playfair's

Collection.

1. Hj-^e oiH.hmla. East-Indian archii)elago. From Dr. Bleeker's

Collection.

K-\. Adult and half-grown. Amboyna.

H- Adult : dried. Madras.

V. Adult. Singapore. From the Collection of the East-India Com-
pany.

i. Adult. Japan. Purchased of Mr. Jararach.

/3. Nearly uniform dark brown.

aa. Atlantic specimens.

o. Adult. West coast of Africa.

TT. Adult : dried. Brazil. Presented by Mrs. Parker.

p. Half-gro^\Ti : dried. Jamaica. From Dr. Pamell's Collection.

bb. Indian specimens.

i. Half-grown. Ked Sea. Collected by W. Jesse, Esq.

T-v. Adidt aud half-grown. Zanzibar. From Lieut.-Col. Play-

fair's Collection,

y. Liijlit brown, ivith very broad irregular blade or brown cross

bands.

aa. Atlantic specimens : head and end of the tail black.

<j)-\p, w-a'. Adult. St. Croix. Presented by Prof. Newton.

bb. Indian specimens : head dotted with black.

b'. Type of H. polytcenia. Floris. From Dr. Bleeker's Collection.

c'. Adult. Amboyna. Purchased of Hr. Frank.

h. Black, ivith brown cross bands ; a few scattered brown sjiots on
the body and tail and edge of the abdomen.

d'. Half-grown. Rio Janeiro. Collected by Dr. Cunningham.
e'. Half-grown. Amboyna. From Dr. Bleeker's Collection.—Tyjje

of Hippocampus melanospilus.

f. Half-grown.

Hi2^pocampus deanei. Dumcril, Arch. Mus. x. 1858, p. 243, from
Sierra Leone, is perhaps not specifically distinct from JI. gitttidatus.

It is characterized thus:—D. 17. Snout as long as the postorbital
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part of the head. Coronet flat above, terminatiug behind in three

rounded denticulations, and in front, at its base, with four small

obtuse tubercles. A protuberance on each side of the head between

the coronet and the supi'aorbital ridge. Three protuberances below

the head, one median and two lateral. [This is not a specific cha-

racter.]

9. Hippocampus trimaculatus.

Hippocampus trimaculatus, Leavh^ Zool. Misc. p. 104.

mannulus, Cant. Mai. Rc'pt. p. 388, pi. 11. tig. 1 ; Kawp, Lo-
phobr. p. 14.

? Hippocampus chinensis, Basilnvskrj, Nouv. Mem. Nat. Mosc. x.

1855, p. 240.

i" lEppocampus kampylotrachelos, Bleek. Nat. Tych. Ned. Ind. vii.

p. 107.

? Hippocampus manadensis, Sleek. Act. Sue. So. Iiido-Neerl. i.

Manado, p. 79.

Dorsal fin with twenty (nineteen) rays. Eleven body-rings.

Tubercles not much developed, the coronet especially being very low,

though terminating in four or five small spines. The supraorbital

spine and that on each side of the throat are very similar in shape,

claw-shaped, acute, curved, bent backwards and inwards. Length

of the snout rather more than the distance between the hind

margin of the orbit and the gill-opening. Frequently three large

brown spots immediately below the dorsal profile, on the first, fourth,

and seventh body-rings.

China Seas ; Pinaug ; Tenasserim.

a. Numerous adult and half-grown examples, dried and in spirits.

China Seas. Among them the types of the species.

h-c. Types of H. manmiJus. Pinaug. From Dr. Cantor's Collec-

tion.

d. Adult. Tenasserim. Presented by Dr. Packmann.

10. Hippocampus comes.

Cantor, Mai. Fish. p. 389, tab. 11. fig. 2.

Eleven body-rings. Dorsal fin with sixteen rays. Tubercles

rather prominent, hook-like, bent backwards. A pair of small,

erect, pointed spines in front of and inwards to the usual supra-

orbital spines, which are erect and slender. Coronet very low.

Snout rather longer than the distance between the hiud margin of

the orbit and the giU-opening.

Pinang.

a. Type of the species. From Dr. Cantor's Collection.

The anterior supraorbital spines are altogether difi'crent in direc-

tion and form from those which arc sometimes found in s])ecimens

of other species, in whicli they are subject to variation, and of no
value for specific distinction.
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n. Hippocampus camelopardalis.
Hippocampus canielopardalis, liiancom, Nov. Comm. List. Sc. Bonon

iap«' P'o-t ' P^- ^- ^"''^'^ ^'''"''> '^''»^<^tsber. Ak. Wiss. Berlin,
iOuK, p. Z/ b.

siibcoronatus, Giinth. in Fish. Zanz. p. ]39, pi. 20. fio-. 4.

Dorsal fin with oiglitoen rays. Tubercles obtuse and blunt,
iho supraorbital spme is compressed at the base, simple, pointed
pointing outwards. Coronet elevated, subpenta-onal at the top'
Snout short equal in length to the gill-cover. Eleven body-riugs.'
Three small blackish spots immediately below the dorsal profile on
the first, iourth, and seventh body-rings.

Zanzibar ; Mozambique.

a. Type of H. suhcoronatus. From Lieut. -Col. Playfair's CoUcction.

12, Hippocampus coronatus.
Schleg^^ Faun. Japan. Poiss. p. 274, pi. 120. fig. 8 ; Kaup, Lophohr.

Ten body-rings only. The coronet is exceedingly high as Ion-
as the snout. Process on each side of the base of the dorsal fin
much developed, directed outwards and upwards. (Schleg.)

J fipclll.

13. Hippocampus laevicaudatus.

Kavp, Lophohr. p. IG, tab. 2. fio-. 2.

_

Dorsal as long as the head, and standing on five rin-s Body
rings eleven. Eyes nearly in the middle, between the end of the

rS r ^ "P^"''''^- '^'''^ ^^^oyii knobs. Gill-cover silvery

North America. The single typical specimen is in the Vienna
Collection.

14. Hippocampus bicuspls.

Kaup, Lophohr. p. 13, tab. 3. fig. 1.

The spine that precedes the coronet (occipital) and the one over
the nostn forked. Eleven body-rings. Traces of two dark crossbands on the snout. {Kaup.)
Known from a single very young specimen from Gorea in the

raris Museum.

15. Hippocampus lichtensteinii.

Kaup, Lophohr. p. 8.

The coronet is a roundish elevated knob, with short spines intront and behind
;
head, gill-covers, and underpiece(?) of the snout

\varty, and there arc some warts on the side of the body Theongth of the snout equals the distance from the anterior margin of

ho f"w , V "7^" °^'
'^J'l^^''^^^^- Dorsal fin short, placed onthe two last body-rings. (Aa((/>.)

? Red Sea. The typical example is in the BerHn Museum.
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Ifi. Hippocampus mohnikei.

Hippocampus mohnikei, Bleeker, Verh. Ak. Wet. Amsterd. 1854, i.

p. 16.

? Ilippocampus monikei, Kaup, Lophobr. p. 8.

Dorsal fin with thirteen rays ; ten (or eleven)* body-rings ; tu-

bercles moderately developed ; coronet rather low ; tail with five

broad white bands across the back and sides. (Blkr.)

Japan.

If the number of dorsal rays be correctly stated, it appears to be

the chief character known at present by w^hich to disting-uish this

species, which has been described from an example 60 millims. long.

I formerly believed I had recognized this species in two specimens

from Zanzibar ; but since I have consulted Bleeker's original de-

scription, I do not think that this determination is correct.

17. Hippocampus hystrix.

Hippocampus histrix, Kaup, Lophobr. p. 17, tab. 2. fig. 5.

Dorsal fin with seventeen or eighteen rays. All the tubercles

are developed into long, slender, acute spines. Snout slender, as

long as the distance of the front margin of the orhit from the first

nuchal spine. Liglit-coloured, with numerous white dots ; snout

with broad dark rings, each spine black at the tip.

Zanzibar ; Japan.

a-h. Two and a half or three inches long. Zanzibar. From
Lieut.-Col. Playfair's Collection.

18. Hippocampus erinaceus.

Dorsal fin with eighteen rays, standing on four rings, two of

which belong to the tail. AU the tubercles are developed into long,

slender, acute si)ines. Supraorbital spine as high as the orbit, and

a single (parietal) spine in front of the coronet, which is rather

elevated, terminating in five spines. Snout shorter than the distaTice

of the front margin of the orbit from the gill-opening. Breast-spines

double on each side. Eleven body-rings.

Habitat ?

a. Two and a half inches long (bleached). From the Haslar Col-

lection.

* Bleeker, having a single specimen, says 10 or 11 ; Kaup states 10.
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Order Vi. PLECTOGNATHI.

Teleosteous fishes with rough scales, or with

ossifications of the cutis in the form of scutes or

spines ; skin sometimes entirely naked. Skeleton

incompletely ossified, with the vertebra; in small

number. Gills pectinate ; a narrow gill-opening in

front of the pectoral fins. Mouth narrow ; the bones

of the upper jaw generally firmly united. A soft

dorsal fin, belonging to the caudal portion of the ver-

tebral column, opposite to the anal ; sometimes ele-

ments of a spinous dorsal besides. Ventral fins none,

or reduced to spines. Air-bladder without pneu-

matic duct.

Nearly all are marine fishes.

Plectognathi, Cuv. Rlgne Animal.

Synopsis of the Families.

Jaws with distinct teeth 1. Sclerodermi, p. 207.

Jaws modified into a beak 2. Gymnodontes, p. 2G9.

Fam. 1. SCLERODERMI.
Sclerodermi, Cuv. Rbgne Animal.

Snout somewhat produced; jaws armed with di-

stinct teeth in small number. Skin with scutes or

rough. The elements of a spinous dorsal and ventral

fins generally present.

Marine fishes of the temperate or tropical regions.
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Synopsis of the Groups and Ocnera.

First Group. Triacanthina.

Skin covered with small, rough, scale-Wee scutes. A spinous dorsal

fin, with from four to six spines. A pair of strong moveable

ventral spines, joined to the pelvic bone.

Teeth small, conical, in a double series 1. Triacnnthodes, p. 208.

Teeth small, conical, in a siug'le series 2. Hollardia, p. 209.

Teeth in the outer series incisor-like 3. Triacanthm, p. 209.

Second Group. Balistina.

Body compressed, covered ivith moveable scutes, or rough. Spinoiis

dorsal reduced to one, two, or three splines. Venfrcd reduced to a

single pelvic prominence, or entirely absent.

Three dorsal spines 4. Balistes, p. 211.

One (two) dorsal spine ; no barbel 5. Monacanthus, p. 220.

A barbel 6. Anacanthus, p. 255.

Third Group. Ostraciontina.

The integuments of the body are modified into a firm carapace,formed

of juxtaposed scutes. Spinous dorsal and ventral fins absent,

sometimes indicated by protuberances.

Teeth small and slender, in a single series .... 7. Ostrncion, p. 255.

First Group. TRIACANTHINA.
This group approaches most closely to the fishes of the more

highly developed orders ; and therefore we have placed it at the

head of the Plectognaths.

1. TRIACANTHODES.
Triacanthodes, Bleek. Act. Sac. Sc. Indo-Necrl. iii. Japan, \\. p. 37.

Body compressed, with short tail, covered with small spiny scales.

Teeth small, conical, closely set, in a double series, about fourteen in

the upper and twenty-two in the lower jaw. There is a pair of

small teeth in the inner series. Anterior dorsal fin formed by from

four to six strong spines. Ventral fins formed by a pair- of strong

spines joined to the pelvic bone.

Japan.

1. Triacanthodes anomalus.

Triacanthus anomalus, Schley. Faun. Japan. Poiss. p. 295, tab. 129.

fig. 3.

Triacanthodes anomalus, Bleek. I. c.

D. 4-6
I

14-16. A. 12-13.

The height of the body is contained twice and one-third in the

total length (without caudal). Dorsal and ventral spines strong,

rough on their basal halves. Uniform brownish.

Japan.

a-c. From 3 to 4| inches long ; stuffed. Japan.
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2. HOLLARDIA.
IloUardia, Pvei/, Mem. Cub. ii. p. ;548.

Body corajjressed, witli short tail, covered witli small spinj' scales.

A single scries of ten small conical teeth in each jaw. Anterior
dorsal fin tV)rmed by six spines, the first of which is much sti'onger

and longer than the others. Ventral fins formed by a pair of strong

spines joined to the pelvic bone.

West Indies.

1 . HoUardia hoUardi.

Poeii,l.c. tiib. IS. fig. 11.

D. 6
I

17. A. 14.

The height of the body is nearly one-half of the total length

(without caudal). The upi>er and lower profiles of the snout equally

oblique. (Poei/.)

Cuba.

B. TRIACANTHUS.
Triacanthus, Cuv. Rk/ne Aniin.

Body compressed, covered with very small or minute rough
scales. Tail narrow, prolonged. Teeth in a double series in each

jaw, those of the outer series ineisor-like, ten in number, those of

the inner more rounded, two or four in number. Anterior dorsal

fin with three or five small spines behind a very large one. Ventral

fins formed by a pair of strong spines, joined to the pelvic bone.

Vert. 9/10.

Indian and Australian Seas.

On the anatomy, see Hollard. Ann. Sc. Nat. 1853, xx. p. 77 et

seqq., pi. 3.

1. Triacanthus brevirostris.

Ilooruvisch, Nieuhof, Lant- en Zee-R. p. 272.

Piscis cornutus, WilliKjhhy, Append, p. 5, tab. 10. fig. 2.

Balistes, sp., Gronov. Mus. i. p. '52. no. 11-") ; '/Mopln/I. p. 53. no. 104.

Russell, i. p. 14, pi. 21.

Balistes biaculeatus, Benn. Fish. Cei/l. pi. 1-5 (not BL).
Triacaullms bre^irosti-is, Schle(/. Funn. Japan. Poi-ss. p. 294, tab. 120.

fig. 2 : Hollard. Ami. Sc. Nat. 18o4, i. p. 45, pi. 2. fig. 1 ; Bleek.

All. Ichth. Balht. pi. 17. fig. ;3.

biaciileatu.", Bleek. Verh. Bat. Gen. xxii. Madur. p. G (not Cuv. ).

vhodopterus, Bleek. I. c. xxiv. BaltM. p. 2o, tab. 4. fig. 8.

russellii, Bleeh. I. c.

nieuliofi, Bleek. I. r. p. 2('., tab. 4. fig. V), or Xal. Ti/d.t. Xed. Lid.

iii. p. 459, or Atl. Ichth. v. p. 92, pi. ;?. tig. ;!.

brachysonia, Bleck. Nat. Ti/d.i. Xed. Ltd. iv. p. 128.

Balistes bipes, Gronov. Si/st. ed. Graij, p. 37.

D. 5
I

22-25. A. 17-20.

The height of the body is contained from twice to twice and four-

fifths in the total length (without caudal), young examples having
a still deeper body. Snout not produced, with the upper profile

nearly straight. Dorsal spine of adult examples shorter than the

VOL. Tin. i
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head, but as loug and longer in young ones. There is a consider-

able interval between the dorsal fins in adult examples, whilst they

are close together in young. Spinous dorsal with a black blotch.

East Indies, China, and Japan.

a. Adult (11 inches long). North China. Purchased of Mr. Jam-
rach.

h, c. Adult and young. China.

d. Adult : skin. China. Presented by J. K. Reeves, Esq.

e. Adult. Japan. Purchased of Mr. Jamrach.

/. Half-grown. Formosa. Presented by Dr. Collingwood.

g. Half-grown. Amboyna. Purchased of Hr. Frank.

h. Adult. East-Indian archipelago. From Dr. Bleeker's Collection

as T. hrevirostris.

i. Half-grown. East-Indian archipelago. From Dr. Bleeker's Col-

lection as T. nieuliofii.

l\ Half-grown. East-Indian archipelago. From Dr. Bleeker's Col-

lection.—Type of T. rhodopterus.

I. Half-grown. East-Indian archipelago.

m. Young. East-Indian arcliipelago. From Dr. Bleeker's Collection.

—Tyj^e of T. hracliysoma.

n. Young. Madras. Presented by Capt. Mitchell.

0, p, q, r, s, t. Adult, half-grown, and young.

u. Adult : skeleton. Purchased.

2. Triacanthus biaculeatus.

Balistes biaculeatus, Bl. tab. 148. fig. 2.

Triacanthus biaculeatus, Ctn\ Rt-()ne An. ; Cant. Mai. Fish. p. 360

;

? Daij, Fish. Malabar, p. 260.

oxycephalus, Bleck. Verh. Bat. Gen. xxiv. Balist. p. 27, tab.

5. fig. 10, or Nat. Ti/ds. Ned. hid. ii. p. 496, or Atl. Ichfh. v. p. 90,

Balist. pi. 6. fig. .3.

"

blochii, Bleek. Nat. Ti/ds. Ned. Ltd. iii. p. 81, or Atl. Ichth. v.

p. 89, Balist. pi. 3. tig. 1 ; Kner, Norara, Fische, p. 394.

angustifrons, Hollard, Ann. Sc. Nat. 1864, i. p. 45, pi. 2. fig. 2.

macrurus, Bleek. Atl. Ichth. v. p. 91, Balist. pi. 8. fig. 3.

D. 5
I

22-25. A. 16-19.

The height of the body is contained from twice and one-half to thrice

and one-fifth in the total length (without caudal). Snout produced,

with the upper profile distinctly concave. The first dorsal spine as

long as the head, and sometimes considerably longer ; the second

very short, not much longer than the third. Spinous dorsal fin

with or without black spot.

East Indies ; Australia.

a. Adult: skin. Pinang. From Dr. Cantor's Collection.

h. Adult. Java. From Dr. Bleeker's Collection.—Type of T. ma-

c. Adult. East-Indian archipelago. From Dr. Bleeker's Collec-

tion as T. blochii.
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''

"^tn" rZ^'^f'T ''''^'^^''So. From Dr. Bleeker's Collec-tion.—Type of T. oxijcqihalu!^.

'/SfT^; p't'i^'-.
^^^«<^«ted by Sir J. Richardson.

/. Adult, sun. Port Essington.-In this example, which is 8

(7, /i-A.-. AduU (7 inches) and half-grown.

3. Triacanthus strigilifer,

^«/£pi:ir«g 3.
""^'"' '"^- p-"'' -^^'•^'•^'^•v. p. 81),

longirostris, Holhrd, Ann. Sc. Nat. 1854, i. p. 40 pi 2 fio- 3
D. 5

I

22. A. 16.
' ^ •

•
n-

•

1 '^?u /'''•i^*
''^ ^^'^ ''°'^>' ^'^ ^ little less than one-third of the total

tfal^'Thfif?• ;""^* ^'''T''
^^^^ ^^^^ upper .omconcave Ihe first dorsal spine as long as or lono-er than thehead; the second twice or thrice as long L the third." Laircon-siderably larger than in the other species, in which they are minnteSpinous dorsal without black spot.

^ mmure.

East-Indian archipelago
; China.

«. Adnlt: skin. Pinang. From Dr. Cantor's Collection.-Type ofthe si^ecies. ^iV^ "^

h, c Adult and half-grown. Ambovna.

fS?Tv- ^^I^PPi'^i' I^"^^'- Presented by Prof. Peters.
e. Adult. China. Presented by Sir J. Richardson.

Second Group. BALISTIFA.
4. BALISTES*.

Balistes, sp., Artedi.
Balistes, Cut: Rbi/ne An.

* ^'

"^s'dne
J^"'''™"''""''' ^'"^y ^ ^«^''«- Vol,. Uran. Poiss. p. 209.-

-• -^ adspersus, Tschudi, Faun. Per. Pise. p. 31.—Huacho.—D. 3
( 24

3. gutturosus, IloUard, Ann. Sc. Nat. 1854, i. p. 63.—Bourbon
4. elongatus, Hollard, I. c. p. G9.-Azores

^o^XT\Mx^.

p. 22
;
Atl. Ichfh. Bahst. p. 117, pi. 218. fig. 1 ), is established from t^nToung examples, 28 & 31 millinas. long s^" like other young ;?„^5shey are rough^ and tbe dorsal spine is^armed ^ith st^ng'-spSs

iStion
Bpecimens. Doreh. From Dr. Bleeker's Col-

^'

~d7aSni°^*^''"''
^''^^' '^^^' ^"^- " P- 326.-Cuba.-KnoNvn from a

l'
nebulosus, Poey, Mem. Cub. ii. p. 328 —Cuba

Sree ;wfhtfiP:
Islands.-The insuffioien, desoription doe^ uot

9. lima, Benn. Proc. Comm. Zoo/. Soc. i. p. IrtS.-Maiiritius.

P
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BalistapLis, Tiles. Mfm. Ac. Sc. St. Petersh. vii.

Xenodon, RUppcU.
Erythrodon, Ri'qypvU.

Pyrodon (Rilpp.), Melichtliys (Swains.), Balistes et Ealistapus, Kaiip.

Leiurus {Sirains.), Erytlirodou, Meliclithys et Balistes (with the

subgen. Parabalistes, Pseudobalistes, Balistapus, Balistes, Canthi-

demiis), Bleck. Ned. Tyds. Dierh. iii. p. 10.

Body compressed, covered with juxtaposed moveable scutes ; some

species with series of spines or tubercles ou the side of the tail.

Upper jaw with a double series of incisor-like teeth, eight in the

outer, aud six in the inner scries ; lower jaw with eight similar

teeth in a single series. The first dorsal fin reduced to three spiues,

the anterior of which is by far the strongest. Ventral fins reduced

to a simple osseous appendage. No barbel. Vertebra) 7/10. Bran-

chiostegals six.

Tropical and subtropical seas.

On the anatomy, see HoUard, Ann. Sc. Nat. 1853, xx. pp. 71-111,

pi. 1 ; Owen, Osteolog. C'atal. i. p. 76.

The species may be subdivided thus :

—

A. The free portion of the tail is depressed (i/;»'Hs), p. 212.

B. The free portion of the tail is compressed.

1. Teeth white, uneven, more or less deeply notched : Balistes.

a. A groove in front of the eye, below the nostrils.

a. Cheeks entirely scaly.

aa. No osseous scutes behind the gill-opening {Canthidermis),

p. 213.

bb. Osseous scutes behind the gill-opening.

aa. Tail without spiues or tubercles, p. 215.

/3/3. Tail with recurved spines or well-developed tubercles,

p. 218.

/3. Cheeks with naked grooves or stripes (Parabalistes), p. 221.

b. No groove in front of the eye, p. 223.

2. Teeth white, even, incisor-like (Mekmichthys), p. 227.

3. Teeth brownish red, the lateral upper pair much projecting * (Ery-

throdon), p. 228.

A. The free portion of the tail is depres.'^ed : Liurus.

1. Balistes steUatus.

Wilhtyhhy, Append, p. 1, tab. 1. fig. 1 ; Valent. fig. 202; Renard,
ii. tab. 33. fig. 153; Ruysch, Amb. tab. 2. fig. 8.

Balistes stellatus, Lacep. i. p. 350, pi. 15. fig. 1 ; Rii]j2). Atl. Fish.

p. 31 ; Bleek. Verh. Bat. Gen. xxiv. Balist. p. 13.

* This peculiar form of the dentition cannot be used as a generic character

by itself, as it is observed also in other species, although in a less degree.
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Balistes stellaris, 2?/. .SV'/(«. p. 47G : Hulldrd, Ann. Sc. Nat. 18o4, i.

p. 3-20.

vacliellii, Richards. Voy. Sulph. Fhh. p. 129.
phaleratus, Richards, in Stokes, Discov. in Austral, i. p. 484,

pi. ]. tigs. 4-5.

Lt'iiu-Lis atellatus, Bleek. Atl. Ichfh. Balist. p. 105, pi. 1 ; Kner, No-
vara, Fisch. p. 398.

D. 3
I

27. A. 25. L. lat. 44.

Tail depressed behind, with two obtuse ridges on each side.

Twenty-four scales in a transverse series running from the origin of
the soft dorsal fin to the vent. A patch of enlarged scales behind
the gill-opening. Dorsal and anal fins not elevated ; caudal fins

with the posterior margin undulated, and with the lobes produced
into long filaments (in the adult). Ventral sjnne moveable. Adult
examples with but a few distinct markings, viz. a whitish band
along the middle of the trunk, and dark longitudinal stripes on the
dorsal and anal fins. In young examples there are four large white
spots on the back—the first between the eye and dorsal spine, the
second between the dorsal fins, and the last on the tail. The body,
besides, is ornamented with more or less irregular bluish spots. In
very young examples the white dorsal spots are very distinct, the
ground-colour of the back being a deep brown.

Indian and Pacific Oceans.

a. Young. Eed Sea.

b, c. Half-grown. Zanzibar. Presented by Lieut.-Col. Playfair.

cl-f. Half-grown and young : skins. Zanzibar. Presented by
Lieut.-Col. Playfair.

(j-h. Adult : stuficd. Mauritius. From Dr. Janvier's Collection.

i. Adult : skin. Ceylon. From Dr. Kelaart's Collection.

I'. Young. Singapore.

I. Young. Amboyna. Purchased of Hr. Frank.
m. Very young. China Seas. Presented by Vice-Admiral Sir E.

Belcher.

n. Very young. V/'est Australia.—Type of B. phaleratus.

o-p. Adult (19 inches long): .stuff"ed. Hope Island (North-east
Australia).

q-r. Adult ; stuffed. Louisiade archipelago. Voyage of the
' llattlesnakc.'

s. Half-grown : stuff'ed.

B. Thv free portion of the tail is compressed.

1. Teeth ichile, uneven, more or less deeply notched : Balistes.

a. A yruoi-e in front of the eye, below the no.'strils.

a. Cheeks entirely scaly.

aa. A'b osseous scutes behind the yill-openiny.

2. Balistes maculatus.

(tuaperva longa, Willuyhby, Append, p. L'l, tab. I. L'O.

Sabaco, Parra, p. 17, lam. 10.
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Balistes niaculatus, Gm. L. i. p. 1468 ; Bl. ii. p. 25, tab. 151 ; Bl.

Schn. p. 464 ; Lacip. i. p. 861 ; Hollard, Ann. Sc. Nat. i. 1854,

p. 158.

sufflamen, Mitch. Lit. ^ Phil. Trans. N. Ym% i. p. 467, pi. 6.

fig:. 2.

oculatus, Gray, III. Ind. Zool.

wiUughbeii, Benn. Proc. Comm. Zool. Sac. i. p. 168 ; and in

Beechej/s Voy. Zool. p. 68, pi. 21. fig. 2.

? Balistes augulosus, Quay Sf Gaim. Voy. Uran. Zool. p. 210 ; Hollard,

I. c. p. 57.

Balistes azm'eus, Less. Voy. Coq. Zool. ii. p. 121, pi. 10. fig. 2.

? Balistes rotundatus, Ih-oce, Bull. Soc. Philom. 1822, p. 130.

Balistes coiispicillum, Cant. Mai. Fish. p. 344 (not syn.).

longus, Gronov. Syst. ed. Gray, p. 37.

senticosiis, Michards. Voy. Samar. Fish. p. 23, pi. 0. figs. 5-8
;

Bleek. Nat. T. N. Lid. v. p. 93.

longissimus, Hollard, Ann. Sc. Nat. i. p. 60, pi. 3. fig. 3.

brevissimus, Hollard, Ann. Sc. Nat. 1854, i. p. 56, pi. 3. fig. 1.

(Canthidermis) oculatus, Bleek. Atl. Ichth. Balist. p. 121, pi. 4.

fig. 2.

(Cantliidermis) niaculatus, Bleek. I. c. p. 122, fig. 4; Kner,

Nocara, Fisch. p. 401.

sobaco, Poey, Mem. Cid). ii. p. 324.

macrops, Poey, I. c. p. 326.

D. 3
I

26. A. 24. L. lat. 55-5G.

Tail without spines or tubercles ; l)ut the scales are very conspi-

cuously granulated and proTided with a larger prickle at the base,

which is prominent in young examples, but disap])cars more or less

with age. From tliirty-one to thirty-nine scales in a transverse

series running from the origin of the dorsal fin to the vent. No
enlarged scales behind the gill-opening. The anterior parts of the

dorsal and anal fins are much elevated, more so in adult than in

young examples. Caudal subtruucate. Ventral spine short, some-
times anchylosed with the pelvic bone. Brown, with round or ovate

whitish spots. In young examples these spots are more indistinct,

and mixed with darker spots of the same size, and pure white. dots.

Sometimes uniform brown or uniform deep black.

Tropical and subtropical parts of the Atlantic and Inchan Oceans,

extending into the Pacific. Occasionally on the British coast.

a. Half-grown : stuffed. Polperro. Purchased.

h. Young. Fernando Po. From Mr. Fraser's Collection.

c. Adult: skin. Jamaica. Purchased of Mr. Parnell.

d. Half-grown : skin. West Indies.

e. Yonng. West Indies. From the Haslar Collection.

f-fj. Y''oung. Cape of Good Hope.

h. Y^^oung. Pinang. From Dr. Cantor's Collection.

i-o. Young : skins. Pinang. From Dr. Cantor's Collection.

p-g. Young. Borneo.

r. Young: stuffed. Sandelwood Island. Presented by F. M. liayner,

Esq. Entirely black,

.s-^. Young : skins. India. Presented by T. E. J. Boileau, Es(i.
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u. Young. China Seas. Presented by Sir J. Richardson.—Type of

B. senticosus.

V. Young. Japan.

w, X, y, z, a, 1^. Young examples.

y. Several adult (16 inches) and half-grown specimens : stuffed.

3. Balistes aureolus.

BaJistes aureohis, Richards. Vuij. Sulph. Fish. p. 126, pi. 59. figs. 1,2.

D. 3
I

28. A. 25. L. lat. 44.

Tail without spines or tubercles, but with indistinct raised lines

along the series of scales. No enlarged scales behind the gill-

opening. Dorsal and anal fins not elevated, caudal truncated.

Ventral spine not moveable, short. Uniform brownish above, sides

shining golden ; fins without colour. Dorsal spine of young ex-
amples (1 inch) with recurved spinelets.

East Indies ?

a-h. Tj-pes of the species, 3 inches long. Presented by Vice-Admiral
Sir E. Belcher.

c,d,e,f,g. Many examples, 1-3 inches long.

bb. Osseous smites behind the gill-openiiiy.

aa. Tail ivithout spines or tubercles.

4. Balistes vetula.

Guaperva, Marcgr. pp. 163, 164 ; inilin/hb!/, App. p. 21, tab. J. 23.

Catesbij, Carol, ii. p. 22, tab. 22; Sebn,\n. pi. 24. f. 14; Parra, p. 15,

lam . 9.

Balistes, sp. no. 1, AHedi, Gen. p. 53, and Synon. p. 82 ; Grronov.

Zoophyl. no. 195.

Balistes vetula, L. Syst. Nat. i. p. 406 ; Osbeck, Iter, p. 294 ; Bl. tab.

150 ; Bl. Schn. p. 470 ; Lacep. i. p. 337 ; Less. Voy. Coq. Zool. ii.

p. 113, pi. 9. fig. 2 ; Jenyns, Voy. Bear/le, Fish. p. 155 ; Hollard,

Ann. Sc. Nat. 1854, i. p. 305.

eqnestris, Gronov. I. c. p. 31.

Skull and dentition : Oiren, Osteal. Catal. i. p. 76 (B. forcipatus).

D. 3
I

30-32. A. 29. L. lat. 63.

Tail without spines or tubercles. Thirty-seven scales in a trans-

verse scries nmning from the origin of the dorsal fin to the vent. A
patch of cidarged osseous plates behind the gill-opening. In mature
examples the anterior dorsal rays and the caudal lobes arc produced
into long filaments ; in young, the dorsal and anal fins are elevated,

but without being produced. Ventral spine moveable. Two curved
bluish dark-edged bands on the side of the head, the lower from
the angle of the mouth towards the throat; the upper is broader,

running from above the snoiit to the root of the pectoral. A black,

light-edged line, similarly curved below the eye ; several other simi-

lar lines radiating from the eye. Caudal fin with an upper and
lower bluish margin, and with an intraraarginal posterior bluish

band. Dorsal and anal fins with bluish transverse bauds. Young
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examples with some irregular oblique black lines following the series

of the scales.

Tropical parts of the Atlantic, especially in the American parts

;

rare in the East Indies.

n-h. Half-grown. Bahia. From Dr. Wncherer's Collection.

f. Half-grown : stuffed. Bahia.

d-e. Adult and half-grown. St. Croix. Purchased of Mr. Stevens.

f-i. Adult and young : skins. Jamaica.

k-J. Adult (16 inches long, without caudal filament). West Indies.

wi-n. Half-grown : skins. West Indies.

n-p. Adult : skins. Capo of Good Hope.

q. Adult. Amboyna. From Madame Ida Pfeiifer's Collection.

r. Half-grown : skin. India. Presented by G. U. Waterhouse,

Esq.

s-iv. Adult (18 inches long, without caudal tilament)and half-grown

:

stuffed.

x-z. Young.
«. Half-grown: skin. From Gronow's Collection.

/3. Adult: skeleton. Purchased.

5. Balistes forcipatus.

Stip-viscli, Xieuhof, Braz. Lant- en Zee-R. ii. p. 27o (c. tig. bona)

;

WilliKjhhy, Append, p. 21, tab. J. 22.

Jialistes forcipatus, Gm. L. i. p. 1472 ; Hollard, Ann. Sc. Nat. i. 1854,

p. 307.

piiuctatus, Gni. L. I. c.

ciliaris, JBl. Schn. p. 471.

J). :i
I

28. A. 25. L. lat. Go.

Tail with scarcely a trace of minute tubercles. Forty-three scales

in a transverse series running from the origin of the soft dorsal fin

to the vent. A patch of enlarged osseous plates behind the giU-

oi)ening. About four of the anterior dorsal rays are ]3roduced into

long filaments ; and also the upper and lower caudal lobes are pro-

duced. Side of the head with curved blue lines, which are more or

less broken up into series of spots. Bluish lines radiate also from the

eye. Body and dorsal and anal fins with numerous small blackish-

brown spots. A large patch, without spots, on the side of the trunk

behind the gill-opening.

Tropical and subtropical parts of the Atlantic.

{/. Fine specimen, 17 inches long. Cape Verde Islands. Presented

by the Rev. R. T. Lowe.

b. Adult : skin. Fernando Po. Purchased,

c. Adult. West Africa. Purchased of Mr. Ualtou.

(/. Adult : skeleton. Cape Verde Islands. Presented by tliu Itev.

R. T. Lowe.

H. Balistes vidua.

Ii(iitin/,i. pi. 17. iig. W.
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Bali.stes vidua, liwhunh. J'vy. Sulph. Fish. p. 128, pi. o'J. tigs. 9, 10;
Block. Nat. Tt/dn. Ned. Lid. iii. p. 5(36 ; Hollard, Ann. Sc. Nat. 1854,
i. p. 319.

Melichthys vidua, Bleek. Atl. Ichth. v. p. 109, pi. 217. tig. 2.

D. 3
I

34. A. 30. L. lat. 60.

Tail without spines or tubercles. About thii-1y-two scales in a

transverse series running from the origin of the soft dorsal fin to

the vent. A patch of enlarged scales behind the gill-opening.

Dorsal and anal fins rather elevated ; caudal truncated. Dark-
broAvn, end of the tail and caudal whitish ; dorsal and anal fins with
black margins.

Indian archipelago and Pacific.

a. Adult : bleached. Otaheiti. Old Collection. Probably from Cook's
voyage, and type of the species.

h, c. Adult. China. Presented by Sir J. Pichardson.

d. Adult. East-Indian archipelago. From Dr. Bleeker's Collection.

7. BaUstes capriscus.

Seba, iii. 24. 16.

Capriscus, Scdv. fol. 206 b ; Willuyhby, p. 152, tab. J. 19.

J3alistes, sp., Gronov. Zoophyl. no. 187.

Balistes capriscus, Gm. L. i. p. 1471 ; Bl. Schn. p. 47G ; Lacep. i.

p. 372, pi. 13. fig. 3 ; Jcnyns, Man. p. 492 : Yarr. Brit. Fish. 2nd
edit. ii. p. 472, and 3rd edit. ii. p. 422 ; Risso, Ichth. Nice, p. 51

;

Gronov. Syst. ed. Gray, p. 30 ; Hollard, Ann. Sc. Nat. 1854, i.

p. 309 ; Costa, Faun. Regn. Napol. Pesce, tab. 61, 62.

lunulatus, Risso, Eur. Merid. iii. p. 175.

File-fish, Shaiv, Zool. v. pt. 2. p. 411, pi. 168* ; Couch, Hist. Brit.

Fish. iv. p. 369, pi. 243.

Balistes carolinensis, Gronov. Syst. ed. Gray, p. 29.

fuhgiuosus, Dekay, New York Fauna, Fish. p. 339, pi. 57. fig.

188.

castaueus, Richards. Voy. Sulph. Fish. p. 126, pi. 59. figs. 5, 6.

D. 3
I

28. A. 24-25. L. lat. 62.

Tail lAathout spines or tubercles, but with a rudimentary lateral

line. About thirty-two scales in a transverse series running from
the origin of the dorsal fin to the vent. A patch of enlarged scales

behind the gill-opening. Anterior parts of the dorsal and anal fins

rather elevated ; caudal lobes produced in old examples. Ventral
spine moveable. Dried examples unilbrm brownish ; a young ex-
ample with numerous small dark-brown spots.

Mediterranean ; occasiouallj' on the British coast ; Pacific.

a. Adult: stuffed (14 inches long, -without caudal filaments). Corn-
wall. Presented by J. Couch, Esq.

b-c. Half-grown : skins. Great Britain ?

'/. Half-grown : stuffed. From the Collection of the Zoological So-
ciety.

',/-(/. Half-grown. Mediterranean. Purchased.
h. Half-grnwn. Madeira. Presented by J. Y. Johnson, Esq.
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i. Young. Pacific. Presented by Sir J. ilicharclson.—Type of B.

castaneus.

Jc. Half-grown. Panama. Presented by Capt. Dow.—In this ex-

ample the snout is partly naked.

I. Adult: skin. From Grouow's Collection.

—

Tyi^e of B.carolinensis.

111. Young : skin. From Gronow's Collection.—Type of B. capriscus.

/3/3. Tail icith recurved spines or tvell-developcd tubercles.

8. Balistes niger.

BaUstes niger, Mxmgo Park, Tratu. Linn. Soc. iii. p. 37; Bl. Schn-

p. 471.

Baliste arme, Lacep. i. pp. 336, 382, pi. 18, fig. 2.

Balistes chrj'sopterus, £1. Schn. p. 4(36.

subarmatus, Gray, HI. Ind. Zool.

albicauclatus, Hiipp. N. W. Fische, p. 54, pi. 16. fig. 1.

verrucosus, Gronov. Sijst. ed. Gray, p. 33.

armatus, Bleek. Verh. Bat. Gen. xxiv. Balist. p. 16.

( Balistapus) annatus, Bleek. Ned. Ti/ds. Dierk. iii. p. 2-3, and Atl.

Iclith. V. p. 115, pi. 216. fig. 1 ; Hollard, Ann. Sc. Nat. i. 1854,

p. 328.

D. 3
I

26. A. 23. L. lat. 47.

Tail with six or seven series of rather small recurved spines.

About twenty-six scales in a transverse series running from the

origin of the soft dorsal fin to the vent. Some enlarged osseous

scutes behind the giU-opcning. Dorsal and anal fins rather low.

Caudal truncate. Brownish black ; caudal with white margins ; a

light ring round the lower jaw.

Indian Ocean and archipelago.

a. Half-grown : stuffed. Red Sea. From Dr. EiippeU's Collection.

b. Several adult and half-grown specimens : in spirits and skins.

Zanzibar. Presented by Lieut.-Col. Playfair.

c. Adult : stuffed. Mauritius. From Dr. .Janvier's Collection.

d. Half-grown : skin. Ceylon. From Dr. Kelaart's Collection.

e. Adult : skin. Sumatra. From Mungo Park's Collection.—Type
of the species.

f. Adult. Amboyna. Purchased of Hr. Frank.

q. Adult

:

stufl^ed. Aneiteum. Collected by Mr. McGillivray.

)i. Adult. Micronesia. Purchased of Mr. Wright.

'/. Adult

:

skin. From Gronow's Collection.

l\ Adult. Purchased of Mr, Brandt.

/. Adult

:

skeleton. Zanzibar. Presented by Lieut.-Col. Playfair.

9. Balistes mitis.

Baliste bride, Lacep. i. pp. 335, .381, pi. 15. fig. 3.

Balistes amboinensis, Gray, III. Ind. Zool. c. fig.

mitis, Benn. Proc. Cojnm. Zool. Soc. i. p. 169.

frenatus. Richards. Voy. Stdph. Fish. p. 129, pi. 60. fig. 1 ; Hol-

lard, Ann. Sc. Nat. 4' serie, i. p. 322, pi. 5. fig. 3 ; Bleek. Act. Soc.

Sc. Indo-Neerl. i. Manado, p. 74.
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Ralistes liihpe, liichards. I. c. p. 127, pi. 60. fip^. 2.

schmittii, Bleck. Verh. Bat. Gen. xxiv. lialid. p. 37.

(Balistapus) freuatus, Bleek. Atl. Ichth. Biilist. p. 114, pi. 223.

fig. 2 ; Kncr, JSooura, Fisch. p. 400.

D. 3
I

30-31. A. 27-28. L. lat. 54-64.

Each scale on the tail with a small and rather smooth tubercle.

About thirty-four scales in a transverse series ruiiuing from the
origin of the soft dorsal fin to the vent. Some enlarged osseous scutes

behind the gill-opening. Dorsal and anal fins rather low ; caudal
truncate. Uniform blackish brown ; a yellowish ring round the
lower jaw, at a short distance from the lip. A straight yellow stripe

runs from this ring towards the root of the pectoral, which it does
not reach ; it is sometimes absent.

Indian and Pacific Oceans.

a. Adult. Zanzibar. From Lieut.-Col. Playfair's Collection.

b. Adult : stuffed. Zanzibar. From Col. Playfair's Collection.

c. Adult. Port Natal. Purchased of Mr. Th. Ayres.

d. Adult : stuffed. Mauritius. From Dr. Janvier's Collection.

e,f. Adult and half-grown. Mauritius. From the Collection of the

Zoological Society.—Typos of the species.

g. Adult, IG inches long. India. Presented by Mr. Boileau.

h. Adult and half-grown. China. Presented by J. R. Reeves, Esq.

i. Adult and half-grown. Observatory Island (Bellona's). Presented
by F. M. Rayner, Esq.

k: Adult. Gonzalez Island. Presented by Capt. Dow.
I. Half-grown: stuffed. From the Collection of the Zoological Society.

10. Balistes bursa.

Valent. figs. 377 & 403 ; Renard, i. tab. 1. fig. 7, ii. tab. 26. fig. 127;
Ruysch, tab. 19. figs, o & 6.

Baliste bourse, Lacep. i. pp. 335, 375.

Balistes bursa, Bl. Schn. p. 470 ; Bleek. Nat. Tyds. Xed. lud. v.

T). 350 ; Hollard, Ann. Sc. Not. 1854, i. p. 328.

Balistes (Balistapus) bursa, Bleek. Atl. Ichth. Balist. p. 116, pi. 9.

fig. 3.

D. 3
I

28-29. A. 25-27. L. lat. 50.

Each scale on the tail and posterior part of the trunk with some
spinous tubercles, which change into recurved spines posteriorly.

Tlic tubercles and spines form an elevated line along each scries of
scales. About tweuty-five scales in a transverse series running
from the origin of the soft dorsal fin to the vent. A patch of

enlarged osseous scutes behind the gill-opening. Dorsal and anal
fins not elevated ; caudal fin subtruncate. Ventral spine moveable.
Brownish olive, mth a fine yellowish line from the angle of the
mouth to the vent, where it fonns an edge to a black spot covering
the vent and ventral spine. Sometimes this line stops below the
pectoral fin. A vertical crescent-shaped black band across the
posterior margin of tlic orbit to the root of the pectoral fin ; another
similar band across the postbranchial region.

Indian and Pacific Oceans.
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a-h. Adult : skins, in spirit. Africa.

c. Adult : stuffed. Mauritius. From Dr. Janvier's CoUectiou.

d, e, f. Fine specimens. Amboyna.

(/. Adult (7 inches) : skins. Sandwich Islands. Purchased of Mr.

Damon.

11. Balistes conspicilliun.

Valent. figs. 142 & 408 ; Renanl, i. tab. 15. fig. 88, ii. tab. 28. fig. 138

;

Ruysch, Amb. tab. 9. fig. 3.

Balistes americanus (? Gtn. L. i. p. 1473) : Lacep. i. p. 375, pi. 16.

iig. 2.

eonspicillum, Bl. Scht. p. 474 ; Less. Voi/. Coq. Zool. ii. p. 112,

pi. 9. fig. 1 ; Cant. Mai. Fish. p. 344 ; Bleek. Nat. Ti/ds. Ned. Ind.

iii. p. 780 ; Schleg. Fumi. Japon. Poiss. p. 289, pi. 129. fig. 1

;

Hollard, Ann. Sc. Nat. 1854, i. p. 326.

bicolor, Shaw, Zool. v. pt. 2. p. 407.

(BaUstapus) eonspicillum, Blcek. Atl. Ichth. Balist. p. 116, pi. 7.

fig. 2 ; Ener, Novara, Fisch. p. 400.

D. 3
I

25-26. A. 21-22. L. lat. 46.

Tail with two and a half series of conspicuous tubercles. About

twenty-nine scales in a transverse series running from the origin of

the dorsal fin to the vent. A patch of enlarged scales behind the

gill-opening. Dorsal and anal fins rather low ; caudal fin subtrun-

cate. Ventral spine very short, moveable. Brownish black, with

very large round white spots on its lower half. Back between the

dorsal fins of a lighter coloration, the centre of each scale being

brown. A white band across the back of the snout, from one eye

to the other. Extremity of the snout white, and with a narrow

white ring. Caudal fin white, with a broad brown band across the

base, and with black margin.

Indian and Pacific Oceans.

u-b. Adult : stufted (12-13 inches long).

c. Adiilt : stuffed. Japan. Purchased of Hr. Frank.

d. Fine specimen. Formosa. From Consul Smnhoe's Collection.

12. Balistes viridescens.

Baliste verdatre, Laci'p. i. pp. 335, 378, pi. 16. fig. 3.

BaHstes vii-idescens, Bl. Solin. p. 477 : Ribpp. Atl. Fisch. p. 30 ; Bleek.

Nat. Tyds. Ned. Ind. vii. p. 375 ; Hollard, Ann. Sc. Nat. 1854, i.

p. 324.

(Pseudobalistes) viridescens, Bleek. Atl. Ichth. Balist. p. 112,

pi. 17. fig. 2.

D. 3
I

24-25. A. 23. L. lat. 29.

Tail with four and a half series of recurved spines. Snout scaly

to the lips, without naked or tubercular spaces, with the exception

of the fold behind the angle of the mouth. About eighteen scales in

a transverse series running from the origin of the soft dorsal fin to

the vent. A few small osseous scutes behind the gill-opening.

Dorsal and anal fins slightly elevated ; caudal fin subtruncate or

rounded. Ventral spine short. Xearly uniform brownish, or
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bi'ownish olive ; an indistinct blackish band between the ej'c and
the root of the pectoral fin. Scales generally with the centre darker.

Posterior margin of the caudal fin blackish.

Indian Ocean and archipelago.

a. Adult : stuffed. Red Sea. From Dr. Uiippell's Collection.

b. Half-grown : stuff'ed. Zanzibar. From Lieut.-Col. Playfair's

Collection.

c. Adult (20 inches) : stuffed. Mauritius. From Dr. Janvier's

Collection.

j8. Cheeks with nahed f/rooves or stripea.

13. Balistes riiigens.

Cocuyo, Purra, p. 19, lam. 11. fig. '2.

Balistes, sp., Gronov. Zoophyl. nos. 190 & 19G.

Balistes ringens, L. Syst. Nat. i. p. 407.

curassavicus, Gm. L. i. p. 1472 ; £1. Schn. p. 475.

notatiia, Gronov. Syst. ed. Gray, p. .36.

nitidus, Gronov. I. c. (young).

lineo-pimctatus, Hollard, Ann. Sc. Kat. 1854, i. p. 6.5.

cicatricosus, Poei/, Mem. Cub. ii. p. 327; and Proa. Acad. Nat
Sc. Philad. 1863, p. 181.

D. 2
I

29. A. 27. L. lat. 38.

Tail without spines or tubercles. Eighteen scales in a transverse

series running from the origin of the dorsal fin to the vent. Ho en-
larged plates behind the giU-opening. Teeth deeply notched, but
the front teeth do not much project beyond the line of the other
teeth. Cheeks with three very distinct naked, narrow, blackish lon-

gitudinal grooves. Anterior dorsal and anal rays and caudal lobes

but slightly produced. Ventral spine moveable. Each scale with a

blackish spot at the base ; the spots confluent into narrow longitu-

dinal lines in examples from Mauritius.

West Indies ; Mauritius.

a. Seven and a half inches long : stuff'ed. Mauritius. From Dr.
Janvier's Collection.

h. Eight inches long : skin. Jamaica. Purchased of Mr. Parnell.

c. Adult. Cuba. From the Collection of the Zoological Society.

d. Adult : skin. From Gronow's Collection.—Type of B. notatus.

e. Young : skin. From Gronow's Collection.—Type of B. vitidvs.

f. Fine specimen, 9| inches long. Voyage of the ' Herald.'

14. Balistes auromarginatus.

Balistes auroniarpinatus, Benn. Proc. Cotnm. Zoo/. Soc. i. p. 168.

calolepis, IloUard, Ann. Sc. Nat. i. 1854, p. 67, pi. 3. fig. 5.

D. 3
I

28. A. 25. L. lat. 43.

Each scale on the tail and hind part of the trunk with a rough
keel. Twenty scales in a transverse series running from the origin

of the soft dorsal fin to the vent. No enlarged plates behind the
gill-opening. The scales on the cheek are separated by naked Ion-
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gitudinal grooves. Anterior dorsal and anal rays and caudal lobes

but slightly j^roduced. Each scale on the tail and lower half of the

trunk with a pearl-coloured spot. Dorsal, anal, and caudal fins with

wliitish margins.

Mauritius.

a. Type of the species. Mauritius. From the Collection of the

Zoological Society.

6. Adult : stuffed. Mauritius. From Dr. .Janvier's Collection.

c. Adult : stuffed.

15. Balistes rivulatus.

JUippell, N. TV. Fische, p. oG, taf. 16. fig. 2.

D. 3
I

26. A. 23.

Tail without any spines or tubercles. Six naked stripes on the

cheek. Dorsal and anal fins somewhat elevated, with the profile

rounded ; caudal fin with the lobes slightly produced. Yellowish,

with bluish stripes, oblique on the head and longitudinal on the body

;

a band between the eyes, a semicircular spot on the base of the first

and second dorsal fins, the first dorsal fin, and a ring round the tail

black. Fins with blue spots and wliitish margins, {lliipp.).

Djedda.

10. Balistes fuscus.

Baliste graude-tache, Lacip. i. p. 378.

Balistes fuscus, Bl. Schn. p. 471.

signatus, Shaw, Zool. v. pt. 2. p. 416.

Cffirulescens, Riipp. Atl. Fisch. p. 32, taf. 7. fig. 2.

reticulatus, Hollard, Ann. Sc. Nat. i. 1854, p. 312.

chrysospilus, Sleek. Nat. Tijds. Ned. Ind. v. p. 94, or Atlas

Ichth. Balist. p. Ill, pi. 11. fig. 3.

D. 3
I

25. A. 23. L. lat. 43-55.

Tail without spines or tubercles. From twenty-seven to thirty-

one scales in a transverse series running from the origin of the soft

dorsal fin to the vent. A patch of enlarged osseous plates behind

the gill-opening. The greater portion of the cheek is naked, longi-

tudinally traversed by five or six lines of small tubercles. Dorsal

and anal fins elevated ; caudal lobes produced into long filaments (in

the adult). Ventral spine short, moveable. Vertical fins with a

white margin. Body mth brownish vermiculated or reticulated

lines ; the lines form sometimes a meshwork, enclosing round yellow

spots, smaller than the eye. Very old examples uniform brown,

with white margins to the fins.

Indian Ocean and archipelago.

a. Young : stuffed. Red Sea. From Dr. Riippell's Collection.

6. Nineteen inches long : stuffed. Zanzibar. From Lieut.-Col.

Playfair's Collection.

c. Adult : stuffed. Mam-itius. From Dr. Janvier's Collection.

d. Adult. From Dr. Blocker's Collection.—Type of B. chrysospih(S.
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17. Balistes flavimarginatus.

Balistes fl.avimarginatus, liiipp. Atl. Fixcft. p. ?,^, and N. W. Fisch.

p. 54, taf. 15. figs. 1-2 ; Bleek. Nat. Ti/ds. Ned. Ind. iii. p. .303.

beeri, Bleek. Act. Soc. He. Indo-Nceii. v. Celebes, xiii. p. 53.

(Pseudobalistes) flavomarginatus, Bleek. Atl. Ichth. Balist.

p. 113, pi. 4. fig. 3, pi. 10. fig. 3. (The scales on the snout are not
correctly drawn.)

D. 3
I

26. A. 23-24. L. lat. 35.

Tail with from four to six series of rather small recurved spines.

Frout part of the snout partly naked and partly covered with small
rudimentary tubercle-like scales only ; also the checks are not en-
tii-ely covered by the scales in adult examples. About twenty scales

in a transverse series running from the origin of the dorsal fin to the
vent. A few small osseous scutes behind the gill-opening. Dorsal
and anal fins somewhat elevated ; caudal fin rounded in very young,
truncate in half-grown, and deeply emarginate with produced lobes

in adult examples. Ventral spine short, moveable. Old examples
of a nearly uniform coloration

; young with black or blackish spots,

conned to the centre of the scales or scattered over the body. Ver-
tical fins with a blackish and whitish margin.

Indian Ocean and archipelago.

a-b. Adult and half-grown : stuffed. Red Sea. From Dr. Riippell's

Collection.

c^d. Half-grown and young. AmbojTia.

e-f. Adult (23 inches) and young : stuffed. From the Collection of

the Zoological Society.

b. No groove in front of the eye.

18. Balistes acxUeatus.

Seha, iii. tab. 24. fig. 15 ; Valent. figs. 22 & 422 : JRenard, i. t. 28.

f. 154, ii. t. 28. f. ISC) ; Bm/sch, t. 2. f. 2, t. 19. f. 8.

Balistes, sp., Gronov. Zoophyl. no. 188, or Mus. Ichth. i. p. 53. no. 117.

Capriscus, sp., Klein, Pise. Miss. iii. p. 25. no. 7, tab. 3. fig. 10.

Balistes aeuleatus, L. Syst. Nat. i. p. 406 ; Bl. ii. p. 19, tab. 149

;

Bl. Schn. p. 465 ; Lacep. i. p. 367, pi. 17. fig. 1 ; Beimett, in

Beecheys Voy. Zool. p. 69, pi. 22. fig. 2; Jenyns, Zool. Beayle, Fish.

p. 155; Bleek. Verh. Bat. Gen. xxiv. Balist. p. 15; Hollard, Ann.
Sc. Nat. i. 1854, p. 333.

ornatissimus. Less. Voy. Coq. Zool. Poiss. i. p. 119, pi. 10. fig. 1.

armatus, Cttv. B. An. III. Poiss. pi. 112. fig. 2.

striatus, Gronov. Syst. ed. Gray, p. 32.

(Balistapus) aeuleatus, Bleek.' A/l. Ichth. Balist. p. 120, pi. 2.

fig. 3.

D. 3
I

25. A. 22. L. lat. 40.

Tail with two and a half series of recurved spines. Twenty-three
scales in a transverse series running from the origin of the dorsal fin

to the vent. A patch of enlarged osseous plates behind the gill-

opening. Dorsal and anal fins rather low, with rounded profile

;

candal fin with the margin undulated in adult and rounded in young
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examples. Ventral spine moveable. Sides blackish, with two pairs

of oblique whitish or yellowish bands, descending from the middle of

the side to the anal fin. A broad black cross band between the eyes,

sometimes transversely divided by bluish bands. Three blue vertical

lines from the eye to the root of the pectoral. Base of the caudal

spines black. A brownish or dull orange baud, infei'iorlj- lined

with blue, runs from the angle of the mouth to the pectoral. Fins

immaculate.

From the West Coast of Africa to the Pacific.

a. Adult (10 inches long). Isle of France.

b. Half-grown : dried. Island of Johanna. Presented by Dr.

Kirk.

c-d. Adult aiul half-grown: skins. Zanzibar. From Lieut.-Col.

Playfair's Collection.

e,f. Adult and half-grown. Zanzibar. From Lieut.-Col. Playfair's

Collection.

g. Very young. West Coast of Africa.

h. Adiilt. Moluccas.
?'. Adult. Amboyna. Purchased of Hr. Frank. *

/l, /, m-p. Adult and young. China Seas.

q-s. Adult and half-grown. Pacific. From the Haslar Collection.

t. Adult : stuffed. Feejee Islands.

II. Adult. Micronesia. Purchased of Mr. Wright.
V. Adult: skeleton. Seychelles. From Prof E. P. Wright's Col-

lection.

w. Adult : skeleton. Mauritius.

19. Balistes assasi.

Balistes assasi, Fursk. Dc^cr. An. p. 75; Gm. L. i. p. 1471 ; Rupp.

N. W. Fisch. p. 53; Ilollard, Ann. Sc. Nat. 1854, i. p. 331.

aculeatus, Riipp. At!, p. 27, taf. 7. fig. 1.

D. 3
I

25. A. 22. L. lat. 40.

Tail with three narrow l^ands of recurved spines. Twenty-three

scales in a transverse series running from the origin of the dorsal fin

to the vent. A patch of enlarged osseous plates behind the giU-

opening. Dorsal and anal fins rather low, with rounded profile ;

caudal fin convex or subtruncated. Ventral spine moveable. A
narrow brown streak runs from the angle of the mouth to the root

of the pectoral fin. Four blue cross bands between the eyes, alter-

nating with three black. A black vertical band descends from the

eye to the pectoral fin ; it is accompanied by a yeUow band in front,

and both are separated from each other and edged with blue. A
large ovate white patch on each side of the tail, traversed by the

black bands of spines.

Red Sea.

a, b, c-e. Adult and half-grown, lied Sea.

/. Adult : stufted. lied Sea.
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2(). Balistes verrucosus.

Valent. fig. 173; Henard, ii. tab. 34. fig. 157 ; Itm/sch, Ami. tali. 14.

fig. 14; Scba, III. t. 24. f. 17.

? Bali.'ites verrucosus, L. Si/sf. Nat. i. p. 405.

Baliste pralin, Lacip. i. p. 3(53.

Balistes viridis, Bl. Schn. p. 476.

veri'ucosus, HI. Sc/tn. p. 405.

uuimaculatus, tS/iair, Znol. v. pt. 2. p. 410.

praslineusis, Qiiai/^- Gaim. Voy. Uran. Zool.^. 205, pi. 40. fig. 1.

pra.slinoidos, Less. Voy. Coq. Zonl. ii. p. 117, pi. 9. fig. 3.

melanopleura, Bleck. Verk. Bat. Ge?). xxiv. Balist. p. 14.

praslensis, Jlollard, Ann. Sc. Nat. 1854, i. p. 332.

(Balistapus) verrucosus, Bleek. All. Ichth. Balist. p. 120, pi. 2.

fig. 2 ; Kner, Novara, Fisch. p. 399.

D. 3
I

24-26. A. 21. L. lat. 43.

Tail with two and a half, three, or three and a half series of re-

curved spines. Twenty-four scales in a transverse series running

from the origin of the dorsal fin to the vent. A patch of large

osseous plates behind the gill-opening. Dorsal and anal fins rather

low, with rounded profile ; margin of caudal fin shghtly rounded.

Ventral spine moveable. A verji large Had- blotch on tlie side, helow

the lateral line. An indistinct light longitudinal band above it, com-

mencing from the giU-opening. A black baud across the forehead,

and vertically descending to the root of the pectoral fin ; it is accom-

panied by four blue lines above the eye and by three below it. A
triangular (whitish) spot behind the angle of the mouth, tapering

into a line which divides the dark colour of the upperside of the

hc;id from the light colour of the lower parts. Roots of the caudal

spines black. Fins immaculate.

Indian Ocean and archipelago ; New Ireland.

a. Adult (9 inches) : stuffed. Mauritius. From Dr. Janvier's

Collection.

b. Adult : skin. Sumatra. From Mungo Park's Collection.

c-<l. Adult and young. Amboyna.
e. Half-grown. Celebes.

/. Young. PhiHppine Islands. From Mr. Cuming's Collection.

fj,
h-i. Adult.

k: Adult: stuffed.

I. Adult : skeleton. Amboyna. Purchased of Hr. Frank.

21. Balistes rectangulus.

Baliste ^charpe, Lnc^p. i. pp. 333, 3.52, pi. 10. fig. 1.

Balistes rectangulus, Bl. ScJin. p. 465; Giadh. in Fish. Zanz. p. 134.

modiuilla, Qiwy S)- Gaim. Voy. Uran. Poiss. pi. 46. fig. 2.

erythropteron, ZcM. V'oy. Coq. Zal. ii. p. 123, pi. 10. fig. 3.

ciiictus, Blcck. Act. Soc. Sc. Indo-Kccrl. ii. Amboina, viii. p. 00

;

IloUard, Ann. Sc. Nat. 1854, i. p. 335.

(Balistapus) ciiiotus, Bleek. Ned. Ti/ds. Dierk. iii. p. 24, and

Atl. Ichth. V. p. 119, pi. 228. fig. 1.

1). '.\
I 23. A. 20-21. L. Int. 42.
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Tail with three and a half series of recurved spines. Ahont tvrenty-

eight scales in a transverse series running from the origin of the dorsal

fin to the vent. Some enlarged osseous scutes behind the gill-opening.

Dorsal and anal tins rather low, Avith rounded profile ; caudal tin

slightly convex. Ventral spine moveable. Light brownish olive ;

a black band between the eyes, continued towards the vent, becoming
broader below, where it extends from the fourteenth anal ray to the

front of the vent. A black cuneiform spot on each side of the tail,

pointed in front. A black longitudinal lino runs from the post-

branchial region towards the end of the soft dorsal. A black vertical

line from the front of the eye.

Indian Ocean and archipelago ; Polynesia.

a. Adult : skin. Zanzibar. From Lieut.-Col. Playfair's Collection.

b. Adult. East-Indian archipelago. From Dr. Bleeker's Collection.

c. d. Adult (7 inches long).

e. Adult : stuiied.

22. Balistes cinereus.

Baliste cendrg, Lao4p. i. pp. 336, 384, pi. 17. fig. 2.

Balistes cinereus, Bonnat. Encijcl. Ichtli. p. 20 ; HoUard, Ann. Sc.

Nat. i. 1854, p. 836.

arcuatus, Bl. Schn. p. 466.

D. 3
1
25. A. 22. L. lat. 48.

Tail with two series of recurved spines. About thirty-two scales

in a transverse series, running from the origin of the dorsal fin to the

vent. Some enlarged osseous scales behind the gill-opening. Dorsal

and anal fins rather low, with rounded profiles ; caudal fin slightly

convex. Light brownish ; a vertical black band from the eye to the

j^ectoral fin ; three narrow black lines between the eyes ; the first

dorsal fin, the base of the second, and the vent black ; a broad black

ring with bluish edges round the free portion of the tail ; a curved

bluish band, -n-ith dark central line and with the convexity directed

forwards, at some distance in front of the black ring.

Mauritius.

('. Fine specimen.

23. Balistes undulatus.

Vdent. figs. 78 & 343; Renard, i. tab. 43. f 217, ii. tab. 2. f. 7,

tab. 25. fig. 123 ; Ruysch, pi. 7. f. 4.

Balistes undidatus, Munrjo Park, Trans. Linn. Soc. iii. p. 37; Lacep.

iv. p. 682.

lineatus, Bl. Schn. p. 466, tab. 87 ; Bleek. Verh. Bat. Gen. xxiv.

Balist. p. 14 ; Ilollard, Ann. Sc. Nat. i. 1854, p. 337.

aculeatus /3. viridis, Benn. Fish. Ceylon, pi. 10.

capistratus, Tiles. Mhn. Ac. Sc. St. Petersh. vii. p. 301, pi. 9.

lamourouxii, Quoy 8f Gaim. Voy. TJran. Zool. p. 208, pi. 4/ . fig. 1.

sesquilineatus, Benn. in Beechey, Voy, p. 69, pi. 21. fig. 3.

porcatus, Gronov. Syst. ed. Gray, p. 32.

(Balistapus) lineatus, Bleek. Ned. Tyds. Dierk. iii. 1865, p. 24

;

Atl. Ichth. V. p. 118, pi. 229. fig. 2; Kner, Novara, Fisch. p. 400.

D. 3
I
27. A. 24. L. lat. 41.
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rlfl ^'f^
'''' 1'""^ ''''"'^' ^" ^^^^ «^^^e' arranged in a double seriesTwenty-four scales xn a transverse series, running from the origin ofthe dorsal fin to the vent. Some small osseous plates beS he

!^ulTr^- 1 ^''''^r'^
^-^"^1 fi"'^ rather low, with rounded profilecaudal fin siibtruncate. Blackish brown; head and body Snumerous oblique and somewhat undulated yellowish or redd shstripes

;
two broader than the others, proceed from the lips and areconfluent into one posteriorly. The first dorsal fin black the otherfins^ orange-coloured. The spines on each side of the tail'in a black

Indian and Pacific Oceans.

a Adult
:

stuffed Red Sea. From Dr. Eiippell's CoUection

Sn!™^'^"- ^'""^''- F--Lieut.-Col.Playfai?sCol-

c, d~e. Half-grown. Moluccas.

^-
^o^Llp^cies'^^"^'^"

^^^" ''^'^^"° ^^^^'^ Collection.-Type

g-h. Adult and half-grown. Amboyna. Purchased of Hr Frank

l^'T} T""Tl\. ^''''^- ^^^'^-^'^^ of Mr. Stevenf

M^ Jamrll
^^"°"" ^''" (P^iPPi-s). Purchased of

:: Ad';^ ; st';SJ:d." !:X''
'^ ^^^o-A^r.^^, S. E. Pelcher.

li-'j. Adult
: stufi'ed. Louisiade archipelago

r. Adult
:
skin. From Gronow's CoUection

s-t. Adult. From the Haslar Collection.
w. Adult

:
skeleton. From the Haslar Collection.

The following species appears to belong to this division :—

24. Balistes oire.

Bennett, llltaUng Voyage, ii. p. 262.

P.nW f^f°"f-f'^Y
^^"'"^ longitudinal rows of curved pricUes on

Wsf f
^^^ *^^!

i
*^ t^^° ^PP*^^ r«^« containing ten prickles, thelowest three

;
a black spot on the skin around the base of each spineBack dusky marked with longitudinal black lines ; abdomen white.'l^^ht blue hues on the sides of the head, and encircUng the mouthLips orange-colour

; broad bands of the same hue ext^ncHng from

he Zi F ' 'v/""^ f"" ?^ '^'''^ ' ' 5-^"°- -°« "-"d
theS • r' ^^'ll- V

^ ^"'^ ^'^''''^ ^'^"tral fin is attached totbe abdominal spme (balista) of this fish.
^_^^Habitat. Coral reefs of Eaiatea, Society Isles. Native name,

2. Teeth white, even, incisor-like : Melanichthys.

25. Balistes brmiva.
Willughhy, tab. J. 24.
Canriscus, no. .3, Klein, Pise. 3Iiss. iii. p. 2o.
Ualafate, Parra, p. 18, lam. 11. fig. 1.

U 29
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Balistes ringens, Osbeck, Voy. Chin. ii. p. 93 (not Lmn. ) ; Bl. taf. 152.

fig. 2 ; Bl. Schn. p. 472 : Lacep. i. p. 370, pi. 18. fig. 1 ; Richards.

Voy. iSamar. Fish. p. 21, pi. 6. figs. 1—4 ; Hullard, Ann. Sc. Nat.

1854, i. p. 317.

Baliste buuiva, Lacep. v. p. 669, pi. 21. fi^;. 1.

Balistes piceus, Puey, Proc. Ac. Nat. Sc. Pliilad. 1863, p. 180, and
Itepert. Fis.-nat. Cub. ii. p. 4.35.

Meliclitliys ringpus, Blrek. Act. Soc. Sc. Indo-Neerl. \\. Sumatra, viii.

p. 69, and Ail. Ichth. v. p. 108, pi. 220. fig. 1.

Balistes niger, Giinfh. in Fish. Zanz. p. 135, pi. 19. fig. 1.

D. 3
I

31-33. A. 2S-3U. L. lat. 53.

Tail with about eight raised, spiny lines. A patch of enlarged

osseous plates behind the gill-opening. Caudal lobes slightly pro-

duced in old examples. Entirely black ; a white line along the

base of the dorsal and anal fins ; caudal fin with a black intramar-

ginal line.

Tropical parts of the Atlantic ; Indian and Pacific Oceans.

a-e. Adult and half-grown : skins and stuffed. Jamaica. Purchased

of Mr. Parnell.^

/. Half-grown. Jamaica. Purchased of ilr. Higgins.

g. Half-gro^vu. St. Croix. Purchased of ilr. Stevens.

h. Large fine specimen. St. Helena. Presented by J. C. Melliss,

Esq.

i. Adult : stuffed. Zanzibar. From Lieut.-Col. Playfair's Collection.

k. Adult. China Seas. Presented by Sir J. Richardson.

I. Half-grown : stuffed. Sandwich Islands. Purchased of Mr.

Damon.
m-n. Adult : stuffed.

3. Teeth brownish red; the Idferahippcr jyair much pi-cijectiny: Erytlirodon.

26. Balistes erythrodon.

Baliste noir, Lacep. i. pp. 378,380, pi. 15. fig. 2.

Xenodon niger, Eiipp. N. W. Fische, p. 53, taf. 14. fig. 3 ; Blcek.

Verh. Bat. Gen. xxiv. BaUst. p. 37 (not Munyo Park).
Erythrodon niger, RUpp. Verzeichn. Fisch. Senck. Mus, p. 34 ; Bleek.

Ail. Lchth. Balist. p. 106, pi. 5.

Balistes niger, HoUard, Ann. Sc. Nat. 1854, i. p. 315.

D. 3 1 35. A. 30. L. lat. 33.

Osseous plates behind the gUl-opening. Dorsal and anal fins

elevated in front ; caudal lobes much produced. Indistinct raised

lines along the series of scales on the tail. Entirely black
;
poste-

rior margin of the caudal whitish.

Indian Ocean and archipelago.

a. Adult : stuffed. Zanzibar. From Lieut.-Col. Playfair's Col-

lection.

h. Adult : stiiffed. Mauritius. From Dr. Janvier's ColloctioTi.

c. Adult. Ceram. Piu'chased of Mr. Stevens.
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5. MONACANTHUS*.
Mouacanthus et Alutarius, Cuv. Riyne An.
Steplianolepis, Gill, Proc. Ac. Nat. Sc. Philad. 18G1, p. 78.

Mouacanthus, Cbfctodermis, Paramonacanthus, Amauses (Gray),
Pseudomunaiantlms, Liouiou acanthus, Oxyiuonacanthus, Bracha-
luteres, Acantlialuteivs, Ceratacautlius, Paralutcres, Pseudaluteres,
Aluteres, Bhtk. Ned. Tyds. Dicrk. iii. 186(3, pp. 11-lG.

Body compressed, covered Mith very small or miimte rough scales

;

adult males of some of the species with a peculiar armature on the
side of the tail, which, in females, is much less developed, or entirely

ahscnt. Upper jaw with a double series of incisor-like teeth, six in

the outer, and four in the inner series ; lower jaw with six similar

teeth in a single series. The first dorsal fin reduced to a single

strong spine, behind which generally another rudimentary spine.

Ventral fins reduced to a simple osseous fixed or moveable small
a2)pcndagc, which is sometimes rudimentary or entirely absent. No
barbel. Vcrtebrte

Yirn*

Tropical and subtropical seas.

* 1. Monacanthus pusillus, Rvpp. Atl. Fisch. p. 34.—Massowah.
2. Balistes freycineti, Ctiv. in Q. cj-. G. Voy. Uran. Zool. p. 213; Monacan-

thus freycineti, Hollard, Ann. Sc. Nat. 1854, ii. p. ;i3t3, pi. 12. fig. 3.

—

Mauritias.

3. broccus, Mitch. Trans. Lit. tf- Phil. Soc. New York, i. p. 467

;

Dekay, N. York Faun. Fish. p. 3.3.5, pi. 56. fig. 183.—New York.
4. Aleutorius maculosus, Richardson, Proc. Zool. Soc. 1840, March lOih ;

Trans. Zool. Soc. iii. p. 170 ; Voy. Ereb. cf Terr. Fish. p. 67. pi. 39.

figs. 5-7 ; Hollard, Ann. Sc. Nat. 1854, ii. p. 359.—Tasmania, New
South Wides.

5. Monacanthus brevispinosus, Hollard, Ann. Sc. Nat. 1854, ii. p. 335.

—

Indian Ocean.—D. 36. A. 34. Dorsal and anal fins much elevated in
front

; profile of forehead rather convex.
6. i'reycineti, Hollard, I. c. p. 336, pi. 12. fig. 3, from New South

Wales and Mauritius, is probably identical with one of our Australian
species ; however, the caudal spines (which st^^nd in two series) are said

to have the points directed backwards. The profile of the snout ig

convex according to the description, but concave in the figure.-—D. 36.

A. 35.

7. platifrons, Hollard, I. c. p. 341.—New South Wales.
S. serrasquamosus, Hollard, I. e. p. 345.—Bay of Islands.

9. tricuspis, Hollard, I. c. p. 351, pi. 13. fig. 3.—Indian Ocean.

—

D. 27. A. 27.

10. dunicrihi, Hollard, I.e. p. 361. — Mauritius ? — D. 34. A. 31.

Taches hictees semees sur un fond obscur.

11. nitens, Hollard, I.e. p. 364, pL 14. fig. 4.—Tongatabu.—D. 30.

A. 24.

12. trachyderma, Bleck. Act. Soc. Sc. Indo-Neerl. viii. Japan, vi. p. 70.

—Japan.—D. 26. A. 27.

13. Ahiteres holbrookii, Hollard, Aim. Sc. Nat. 1855, iv. p. 7.—North
Aniericfl.—D. 36. A. 39.

14. Bahstcs cuspicauda, Mitch. Am. Month. May. ii. p. 326; Aluleres cuspi-

cauda, Dckay, New York Faun. Fish. p. 3.'18, pi. 59. fig. 192 ; Storer,

Mem. Am. Ac. viii. 1861, p. 427 (pi. 35. fig. 2).—New York.—D. .-58.

.\. 42.

15. Monacanthus lincolatus, Richards. Ichth. Chin. p. 2(11.—Cliina.—A. 34.
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On the anatomy, see Hollard, Ann. Sc. Nat. 1853, xx. p. 71 et seq.,

pi. 2.

The species can be arranged thus :

—

I. . Atial Jin with less than 40 rays (24-36) ; ventral spine jiresmt or

absent : Monacanthus, m.

A. Dorsal spiue without barbs.

1. Ventral spine present, anchylosed to the pelvic bone {Liomona-
canthtis, Amanses, et Oxymonacanthus, Blkr.), p. 2.30.

2. Ventral spine present, moveable {Paramo7iaca)ithus, sp., Blkr.),

p. 233.

3. Ventral spine none (Paraluteres et Brachaluferes, Blkr.), p. 234.

B. Dorsal spiue with only two series of barbs.

1. The barbs point backwards and downwards.

a. Ventral spine present, moveable ; the cutaneous ventral expan-
sion much developed, extending beyond the spine {Monacan-
thus, sp., Blkr.), p. 230.

b. Ventral spine present, moveable ; the cutaneous ventral expan-
sion moderately developed, not extending beyond the spine

{Monacanthus, sp., et Paramonacanthus, sp., Blkr.), p. 238.

c. Ventral spine present, anchylosed to the pelvic bone, p. 243.

2. The barbs are lateral, pointing outwards and downwards, p. 244.

{J. Dorsal spine with irregularly arranged barbs and filaments {Chce-

todermis, Blkr.), p. 245.

D. Dorsal spine with four series of barbs.

1. The front series are much closer together than the hinder series,

and formed by small barbs (Pseudomonucanthus, sp., Blkr.), p. 246.

2. The dorsal spine is four-edged, the edges being equidistant and
armed with barbs {Pseudomonacanthus, sp., et Acanthaluteres,

BUfr.), p. 249.

11. AnalJin with 40 (39) or more rays. Ventral spine none : Aluteres, ?/«.

A. Dorsal spine above the orbit.

1. Dorsal spiue with distinct barbs, p. 251.

2. Dorsal spine feeble, rough, but without barbs (C'erataca)dhus et

Aluteres, Gill & Blkr.), p. 251.

B. Dorsal spiue in advance of the orbit (Pseudaluteres, Blkr.), p. 254.

I. AnalJin with less than 40 rays (24-30). Ventral spine present or
absent : Monacanthus.

A. Dorsal spine ivithout barbs.

1. Ventral spine present, anchylosed to the pelvic bone.

1. Monacanthus pardalis.

Siinonymy uf Indian specimens.

Giynzert, Hoidt. i. p. 462, tab. 69. fig. 1.

? Balistes saudwichiensis, Qnoy lS'- Gaim. Voy. Uran. Zool. p. 214.
Monacanthus pardalis, Piipp. N. W. Fisch. (1855) p. 57, taf. 15.

fig. 3; Hollard, Ann. Sc. Nat. 1854, ii. p. 328.
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Monacauthus melanuropterus, Bleek. Nat. Tyds. Ned. Ind. iii. p. 781.

houttuyni, Bleek. I. c. v. p. 351.

aspersus, Hollard, I. c. p. 3C2.

Liomouacanthus pardalis, Bleek. Ned. Tyds. Dierk. iii. p. 27; All.

Ichth. Balut. p. 136, tab. 230. fig. 2.

Monacauthus frouticinctus, G'dnth. in Fish. Zanz. p. 13G, pi. 19. fig. 2
(typ. specimen, but not example no. 521).

Synonymy of Atlantic sjyecimens.

Lija colorada, I'arra, p. 49, lam. 23.

Monacauthus pullus, lianzani, Nov. Comm. Ac. Sc. Inst. Bonon. 1842,
V. p. 4, tab. 1.

ruppellii, Casteln. Anitn. Am. Sud, Poiss. p. 97, pi. 47. fig. 2.

macrocerus, Hollard, Ann. Sc. Nat. 1854, ii. p. 327, pi. 12.

fig. 1 (adult).

parraianus, Poey, Proc. Ac. Nat. Sc. Philad. 1863, p. 185.

irroratus, Poey, Metn. Cub. ii. p. 330.

punctatus, Poey, RejieH. Fis.-7iat. Cub. ii. p. 437.

stratus, Poey, Mem. Cub. ii. p. 329, and /. c. ii. p. 171.

D. 35-36. A. 30-31.

Scales minute, the skin having a velvety appearance. Large ex-

amples (12 inches long) with two pairs of strong recurved spines

on each side of the tail. The hind margin of the orbit vertically

above the axil of the pectoral fin. Body moderately elevated, its

depth being one-half or rather more than one-half of the total

length (without caudal). Snout moderately produced, with the

upper profile slightly concave. Dorsal spine nearly straight, rather

shorter than the head, without barbs, situated above the anterior

part of the orbit. Caudal fin rounded, rather short. Ventral spine

not moveable, attached to the abdomen by a simple membi'ane.

Dorsal and anal fins rather low. The coloration varies. Generally

a whitish spot behind the last dorsal raj'.

Indian, Pacific, and Atlantic Oceans.

Var. a. Body with brown spots separated from one another by a

network of whitish lines. Head with undulated bluish longitudinal

stripes.

rt, b. Half-grown. Zanzibar. Presented by Lieut.-Col. Playfair.

c. Half-grown : skin. Zanzibar. Presented by Lieut.-Col. Playfair.

Var. /3. Uniform brown or brownish black.

d. Half-grown. Amboyna. Purchased of Hr. Frank.

e. Half-grown. Moluccas.

f-ij. Adult (13 inches) and half-grown : skins. Aneiteum.

h. Adult (13 inches): skin. Jamaica. Purchased of Mr. Parncll.

i-l. Half-grown : skins. West Indies. Purchased of Mr. Scrivener.

m. Half-grown. West Indies. Purchased of Mr. Scrivener.

n. Young.

Var. y. Brown, with indistinct darker spots.

0. Half-grown: skin. Zanzibar. From Lieut.-Col. I'layfair's Col-

lection.—Type of M. fronticincius.
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p. Half-grown. East-Indian archipelago. From Dr. Bleeker's

Collection.

q. Young. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.—Ty]3e of M. melanuroptenis.

Var. I. Several more or less distinct light longitudinal bands along

the tail. Head with undulated bluish streaks. Body sometimes
with scattered light round spots, each with a dark speck in the

centre.

r-s. Half-grown. St. Croix. Purchased of Mr. Stevens.

t-v. Half-grown : skins. Jamaica. Purchased of Mr. Parnell.

w. HaK-grown. Cuba. From the Collection of the Zoological

Society.

x-y, z-a. Half-grown. Bahia. From Dr. Wucherer's Collection.

/3-y. Half-grown : stuffed. Bahia.

S, e-<f. Half-grown. "West Indies.

ri-i. Half-grown : stuffed. West Indies.

K. Half-grown. From the Haslar Collection.

Var. e. Young examples of uniform coloration, the sides and
abdomen shining silveiy.

A. Young. St. Croix. Purchased of Mr, Stevens.

jj. Young. Cape of Good Hope.

i-i'. Young. China or Borneo? Presented by Vice-Admiral Sir

E. Belcher.

V, V, p, s, T, Several young examples.

2. Monacanthus scopas.

Guaperva hystrix, Willughby, tab. J. 21.

Balistes uo. 5, Artedi, Genera, p. 54 ; Si/non. p. >i2.

Gapriscus no. 5, Klein, Pise. Miss. iii. p. 25.

Baliste hei-iss^, Laeep. i. p. 389, pi. 18. fig. 3.

Monacantbus scopas, Cuv. Regne An.
hystrix, Burton, Proe. Zoul. Soe. 1834, p. 121.

(Anianses) hystrix, Grmj, hid. Zool. ; Burton, Pruc. Zool. Soc.

ii. p. 121 ; Bleek. Nat. Ti/ds. Ned. Ind. v. p. 351.

Amauses scopas, Bleek. Atl. Ichth. Balist. p. 135, pi. 14. fig. 3 ; Kner,
Sitzgsber. Ak. Wiss. Wien, 186G, Uv. p. 390.

D. 27. A. 24.

Scales exceedingly small, rough ; only those on the free portion

of the tail of larger size. On each side of the tail, opposite to the

dorsal and anal fins, a patch of spines ; in the male they are very

long, straight, and stiff, nearly as long as the dorsal spine, and

directed backwards ; there are about ten of these spines ; in the

female it is a patch of much shorter and thinner, more or less erect

spines, like a brush. Body elevated, its depth being contained once

and four-fifths in the total length (without caudal). Snout com-

pi-essed, rather obtuse, with the upper profile scarcely concave.

Dorsal spine strong, without spinelets, as long as the head, situated

above the orbit. Caudal fin rounded, short. Ventral spine veiy
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short, not moveable. Dorsal and aual fins low. Uniform brown
or black.

Indian Ocean and archipelago.

a-b. Adult (6 inches long) male and female. East-Indian archi-

pelago. From Dr. Bleeker's Collection.

c. Adult. Celebes.

3. Monacanthus longirostris.

Vakmt. figs. 92 & 100; Henard, i. tab. 19. fig. 94, tab. 31. fig. 170,
ii. tab. 30. fig. 16-5 ; Rui/sch, tab. 4. fig. 23, tab. 12. fig. 18 ; Seba,

iii. tab. 24. fig. 19, iii. tab. ;!4. fig. 2.

Balistes hispidus (part.), L. Si/gt. Nat. i. p. 405.

hispidus var. loiigirostris, £1. Schn. p. 464.

Mouacauthus longirostris, Cuv. Riyne An. ; Ilollard, Ann. Sc. Nat.

1854, ii. p. 331.

cbrysospilus, Bleek. Nat. Tyds. Ned. Ind. iv. p. 126.

Oxymonacanthus longirostris, Bleek. Atl. Ichth. Balist. p. 137, pi. 10.

fig. 1.

D. 32. A. 31.

Scales minute, rough, the spinules being a little longer on the

side of the tail. Body oblong, its depth being one-thii'd of the total

length (without caudal). Snout much j)roduced and pointed, the

upper and lower profiles being nearly equally oblique. Dorsal spine

rather strong, straight, rough, rather shorter than the snout, inserted

above the middle of the eye. Caudal fin rounded, short. Yeutral

spine not moveable, attached to the abdomen by a simple membrane.
Dorsal and anal fins low. Bluish or greenish, with more or less

regular series of rounded reddish, dark-edged spots, which are larger

than the spaces of the ground-colour between them. Sometimes

a vertical black spot on the posterior half of the caudal fin ; some-
times small, white, brown-edged ocelli above the ventral spine.

Indian Ocean and archipelago ; Feejee Islands.

rt, h. Three inches long. Amboyna.
c. Two inches long. Feejee Islands. From Dr. Bleeker's Collection.

2. Ventral sjnnc prenfut, moveable.

4. Monacanthus crjrptodon.

Monacanthus cryptodon, Bleek. Nat. Tyds. Ned. Ind. viii. 1855,

p. 4.31.

Paramonacanthus cryptodon, Bleek. All. lehth. Balist. p. 131, pi. 225.

fig. 1.

D. 26. A. 26.

Skin finely velvety. Body rather elevated, its depth being one-

half of the total length (without caudal). Pectoral fin situated

behind the vertical from the orbit. Snout not produced, \\-ith the

uitper profile straight. Dorsal spine of moderate strength, rough,

but without barbs, tliree-fifths as long as the head, situated above

the hinder part of the orbit. Caudal fin rounded ; dorsal and anal

fins low. Ventral spine tapering, moveable, without barbs, project-
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ing beyond the abdominal flap. Brown, marbled with darker ; a

largo black blotch below the anterior part of the dorsal fin ; caudal

fin with three dark cross bands.

Celebes; Amboyna.

a. Type of the species, 3^ inches long. Amboyna. From Dr.

Bleeker's CoUection.

5. Monacanthus curtorhynchus.

Monacanthus cui-torhynchus, Bleek. Nat. Tych. Ned. Ind. viii. 1855,

p. 430.

Paramonacanthus curtorhynchus, Bleek. All. Ichth. Balist. p. 130,

pi. 227. fig. 2.

D. 28. A. 27.

Skin finely velvety. Body oblong, its depth being two-fifths of

the total length (without caudal). Pectoral fin situated behind the

vertical from the orbit. Snout produced, with the upper profile

convex. Dorsal spine rather feeble, rough, but without barbs,

three-fifths as long as the head, situated above the hinder part of

the orbit. Caudal fin rounded, sometimes the upper ray produced

into a short filament; anterior part of the dorsal and anal fins

elevated. Ventral sjune tapering, moveable, without spinclets pro-

jecting beyond the abdominal flap. Brown, clouded and spotted

with darker ; caudal fin with two blackish cross bands.

Amboyna.

a. One of the typical specimens, 4 inches long. From Dr. Bleeker's

Collection.

3. Ventrcd serine none.

6. Monacanthus prionurus.

Alutarius priouurus, Blevk. Vcrh. Bat. Gen. xxiv. Balist. p. 20, pi. 3.

fig. 6 ; Jlollard, Ann. So. Nat. 1854, ii. pi. 14. fig. 10 ; 1855, iv.

p. 21.

Paraluteres priomirus, Bleek. Atl. Ichth. v. p. 1.38, pi. 227. fig. 1.

D. 25. A. 24.

Skin finely granulated ; sides of the tail with fine bristles and

two pairs of spines pointing forwards. Body moderately elevated,

its depth beiag one-half of the total length (without caudal). Snout

moderately produced, with the upper profile slightly concave.

Dorsal spine of moderate strength, curved, shorter than the snout,

without barbs, inserted behind the orbit. Gill-opening below the

hind part of the orbit. Caudal fin rounded ; dorsal and anal fins

low. Ventral spine none. Three broad black bands across the

back ; head and anterior part of the trunk with black dots, confluent

into undulated lines on the throat. (BlJir.)

Eas1.-Indian archipelago ; New Guinea.

7. Monacanthus trossulus.

Aleuterius trossulus, IxicJunrh. Voy. Erch. &, Terr. Fish. p. 68, pi. 40.

figs. 5 & (5; Hollard, Ann. Sc. Nat. 1855, iv. p. 0, pi. 1. fig. 1.



5. MONACANTHUS. 235

Braclialuteres trossulus, Bleek. Ned. Tyds. Dierk. iii. 186G, p. 13

(name only).

D. (25) 28. A. (23) 26.

Skin densely covered with slender, flexible, acute bristles, which

are so delicate as to give a velvety feel to the finger. Body elevated ;

the height from the second dorsal fin (the commencement of which

is the most elevated part of the dorsal profile) to the point of the

pelvic bono is equal to the total length (without caudal). Snout

obtuse, with the upper profile nearly straight. The dorsal spine

stands over the middle of the orbit, and is roundish, much shorter

than the head, and densely covered with minute grains, which
lengthen into very fine acicular bristles. No ventral spine. Dorsal

and anal fins low. Blackish green, with some minute darker specks

and dots of a pale colour scattered over the body, and most crowded

on the face and flanks. Along the pelvic bono and near the ab-

domen the dots run into streaks. (Eichards.)

"Western Australia.

The typical specimen (2| inches long) does not appear to have

been transferred to the British-Museum Collection, and is probably

lost.

8. Monacanthus oculatus.

D. 24. A. 22.

Skin densely covered with minute bristles, producing a velvety

appearance. Outline of the body subcircular, its depth being con-

tained once and one-third in the total length (without caudal). No
pelvic protuberance. Snout very obtuse, not projecting. The
dorsal spine is rather stout but short, placed behind the eye, and

about as long as the orbit ; it has no barbs. Dorsal and anal fins

of moderate depth. OHve-coloured (in spirits), with about nine

rather irregular longitudinal rows of purplish ocelli edged vnth

white, and about as large as the pupil of the eye.

South Australia.

a. One and a half inch long. Port Lincoln. From the collection

of the Zoological Society.

Aleuterius (?) baueri, Richards. Voy. Ercb. & Terr. Fish. p. 68, is

very closely allied to the above species, but, unfortunately, knoAvn

from a drawing only. It is bright grass-green, ^vith seven inter-

rupted dark brown longitudinal stripes ; nine short bars radiate

from the orbit. The artist has represented a dentition similar to

that of Diodon, but \\'ith notches on the edges of the jaws. Also the

single teeth arc not so well diff'erentiatcd in 31. oculatus as in other

Monacanthes ; but then it remains uncertain whetlier this is not due

to the young age of tlic individual. I could distinguish four teeth

clearly in the upper jaw, but two only in the lower.
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B. Dorsal spine with only two series of barbs.

1. The barbs point backwards and doivnwards.

a. Ventral spine present, moveable ; the cutaneous ventral expansion much
developed, extending beyond the spine.

9. Monacanthus chinensis.

Valmt. fig. 406.

Balistes chinensis, Bl. ii. p. 29, pi. 52. fig. 1 ; Bl. Schn. p. 468.

sinensis, Gm. L. i. p. 1470.

punctatus, Marion de Proce, Bull. Philom. 1822, p. 130.

Monacantlius chinensis, Cuv. R^gneAn. ;
Bleek. Ned. Tyds. Dicrk. iii.

p. 2G, or Atl. Ichth. v. p. 125, pi. 222. f. 2.

geographicus, Cuv. Regne An. ; Cant. Mai. Fish. p. 348 ; Bleek.

Verh. Bat. Gen. xxiv. Balist. p. 17.

? Monacanthus tomentosus, Cant. Mai. Fish. p. 347.

Monacanthus cantoris, Bleek. I. c., or Nat. Tyds. Ned. Lid. iii. p. 80.

Balistes granulosus, Gronov. Sysf. ed. Gray, p. 34.

D. 28. A. 28-29. Vert. 7/11.

Scales exceedingly small, rough, each with a median crest which

sometimes terminates in a spine. On each side of the tail six spines

directed forwards, and disposed in two rows ; they are scarcely

visible m young examples and females. Body elevated, its depth

being contained once and a half or once and three-fourths in the

total length (without caudal) ; the upper profile rises from the dorsal

spine to the origin of the soft dorsal, which is the highest point on

the back. Snout pointed, with the upper profile concave. Dorsal

spine sti'ong, shorter than the head, armed beliind with a double

series of strong recurved spines, inserted above the posterior half of

the eye. Caudal fin rounded, rather shorter than the head ; old

males with the upper caudal ray slightly produced. Ventral spine

moveable, tapering, without spinelets, attached to the cutaneous

ventral expansion, which is much developed, extending beyond the

spine. Dorsal and anal fins moderately elevated, the sixth or seventh

rays being the longest, about half as long as the head. Brownish,

irregularly marbled with blackish, and the whole body or part of it

with numerous small brown spots. Vertical fins crossed by series of

small black dots or lines.

China ; East-Indian archipelago.

a, b-c. Adult (9 inches long) and half-grown. North China. Pur-

chased of Mr. Jamrach.

d. Adult : skin. China. Presented by J. P. Peeves, Esq.

e,f. Adult. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.

?(/. Half-grown : skin. Pinang. From Dr. Cantor's Collection.

—

Type of M. tomentosus, Cant.

h-l. Adult and half-grown : skins. Pinang. From Dr. Cantor's

Collection.

t. Half-grown. Pinang. From Dr. Cantor's Collection.

I, m-o. Adult and half-grown. Singapore.

l>.
Adult. From the Collection of the Zoological Society.



.5. MONACANTHUS. 237

q. Adult: sldn. From Oronow's Collection.

r, s-t. Adult : skins.

%i. Adult : skeleton. Shanghai. Purchased of Mr. Jamrach.

10. Monacanthus megalurus.

? Monacantlius bifilamentosus, Less. Vaij. Coq. roiss. p. 109, pi. 8.

INIonacanthus me<?aloin'us, Richards. Ic. Pise. p. 5 pi. 1. f. 3.

cbiuensis, Itichards. Voy. Erch. lij- Terr. Fish. p. 64, pi. 40. figs.

3 & 4; HoUard, Ann. Sc. Nat. 1854, ii. p. ;i4('..

Closely allied to M. cliinensis, but with larger scales, more slender

dorsal spine, &c.

D. 32. A. 31.

Scales as in M. chinensis, hut larger ; there are about twenty in a

transverse series running from the end of the dorsal fin to that of the

anal. A double series of caudal spines as in M. chinensis. Body
elevated, its depth being contained once and three-fourths in the

total length (without caudal) ; the upper profile rises from the dorsal

spine to the origin of the soft dorsal, which is the highest point on
the back. Snout pointed, with the upper profile concave. Dorsal

spine rather slender, shorter than the head, armed behind with a

double series of strong recurved spines, inserted above the posterior

half of the eye. Caudal fin rounded, as long as the head ; old males
with the upper caudal ray produced. Ventral spine moveable, taper-

ing, without spinclets, attached to the cutaneous ventral expansion,

which is much developed, far extending beyond the spine. Dorsal

and anal fins moderately elevated, the longest rays being more than
half as long as the head. Brownish, marbled with darker ; anal fin

with a network of blackish meshes ; caudal with one or two bluish

intramarginal transverse lines, and sometimes with blackish dots.

Australian seas.

a-b. Adult : skins (10 inches long). Australia.

c. Adult : skin. Port Jackson. Purchased of ilr. Gould.

d-e. Half- grown : skins. Freyciuet's Harbour. Voyage of the
' Herald.'

/. Adult. Presented by the Royal College of Surgeons.

11. Monacanthus occidentalis.

?Pira-aca, Marcyr. p. 154; WiUughhy, tab. J. 4. fig. 1.

Monacanthus tomentosus, Midi. iS- Trusch. in Schomhurgk, JBarbtidoe-i,

p. G76 ; Jlollard, Ann. Sc. Nat. 1854, ii. p. 348, pi. 13. fig. 5.

? Monacanthus piraaca, Kner, Novara, Fisch. p. 396.

D. 33. A. 31.

Scales exceedingly small, without median crest, the skin having
a velvety appearance ; they are much larger and imbricate on the

abdomiiuil flap, which is much developed, extending far beyond the

point of the ventral spine. On each side of the tail one or two pairs

of small spines in adult examples. Body elevated, its depth being
about two-thirds of the total length (without caudal). The profile
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between the dorsal fins is concave, the commencement of the soft

dorsal being the highest point. Snout pointed, with the upper pro-

file concave. Dorsal spine strong, not much shorter than the head,

armed behind with a double series of barbs, inserted above the poste-

rior part of the eye. Gill-opening and pectoral fin below the orbit.

Caudal fin rounded, dorsal and anal low. Ventral spbie moveable,

tapering, rough, very small, brownish, marbled with darker.

West Indies ; Central-American coasts.

a. Three inches long. Puerto Cabello. Purchased of Hr. Brandt.

h. Skin, 2| inches long. Purchased of Mr. YarreU.

b. Ventral spine present, moveable ; the cutaneous ventral expansion mode-
rately developed, not extending beyond the spine.

12. Monacanthus tomentosus.

Balistes, sp., Gronov. Mus. Iclith. i. p. 63. no. 114, or Zoophxjl. no. 191,

tab. 6. tig. 5 ; Seba, iii. tab. 24. tig. 18.

Balistes tomentosus, L. Syst. Nat. i. p. 40-5 ; Gronov. Syst. ed. Gray,

p. 34.

Baliste velu, Lacqh i. pp. 333, 359.

Monacanthus tomentosus, Ciiv. Reqne An. ; Bleek. Verh. Bat. Gen.

xxiv. Balist. p. 19, and Atl. Ichtli v. p. 127, pi. 220. fig. 1, pi. 229.

fig. 1.

hajam, Bleek. I. c. V>, p. 18, tab. 1. fig. 1, and /. c. 2«, p. 126,

pi. 230. tigs. 1 & 3.

trichurus, Bleek. Nat. Tyds. Ned. Ind. iv. p. 125.
—•— helleri, Steindachner, Sitzqsher. Ak. Wiss. Wieii, 1867, iv. p. 712,

taf. 3. fig. 3.

D. 27-29. A. 25-27.

Scales exceedingl}' small, each with four or five spines on the

margin ; on each side of the tail an oblong patch of short setiform

spines, well developed in adult males, but very small or entirely

absent in females and young. Body sometimes with scattered short

filaments. Body elevated, its depth being one-half or two-thirds of

the total length {A\athout caudal). Snout pointed, with the upper

profile concave. Dorsal spine very strong, about as long as the head,

armed behind with a double series of strong recurved spines, situated

above the eye, nearer to its posterior than to its anterior margin.

Caudal fin rounded. Ventral spine moveable, armed with curved

spinelets on the side, separated from the ventral rays. Dorsal and

anal fins low. Brown, marbled with blackish ; an indistinct whitish

longitudinal baud on the side of the trunk, behind the gill-opening.

Caudal with two blackish cross bands.

East-Indian archipelago ; China ; Australia.

a. Adult (5 inches long). East-Indian archipelago. From Dr.

Bleeker's Collection.—Type of 31. hajam.

b. Adult. East-Indian archipelago. From Dr. Bleeker's Collection,

as M. tomentosus.

c. Adult. East-Indian archipelago. From Dr. Bleeker's Collection.

—Type of M. trichurus.
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(l-f/. Ilalf-gi'own. Singapore.

h. Adult reiiKilc. Ambojna. Purchased of Ilr. Frank.
{. Adult. Coram. Purchased of Hr. Frank.
A-. Several young specimens. Australia. Purchased of Mr. Dalton.

13. Monacanthus sulcatus.

Monacanthus sulcatus, HoUard, Ann. Sc. Nat. 1854, ii. p. 363, pi. 14.

fig. -i (not good).

isogramma, Blcek. Nat. Tyds. Ned. Ind. xiii. 1857, p. 367 ; Atl.

IcJtth. liulist. p. 128, pi. 222. fig. 1.

D. 29-32. A. 31-33.

Scales minute, spiny, each with a keel, the heels confluent, form-
imj iMraUel lo)u/itudinal raised lines. Body rather elevated, its

depth being a little more than one-half of the total length (without
caudal). The dorsal profile between the dorsal fins somewhat oblique,

the commencement of the second dorsal fin being the highest point.

Snout slightly pointed, with the upper profile nearly straight. Dor-
sal .spine of moderate strength, tapering, shorter than the head, armed
with two series of barbs behind, situated above the posterior part of

the orbit. Caudal fin rounded, sometimes with the upper ray pro-

duced into a short filament. Dorsal and anal fins of moderate height.

Ventral spine moveable, tapering, rough, free from and extending
beyond the ventral flap. Brovm, irregularly marbled with darker ;

sometimes a rounded blackish blotch below the anterior third of the

dorsal.

East-Indian archipelago ; Chinese and Australian seas.

a. Three and a half inches long. Java. From Dr. Bleeker's Col-

lection.—Tyjie of M. isoijramma.

b, c, d. Three and a half inches long. China.

e,f. Three and a half inches long. North China. Purchased of

Mr. Jamrach.

g-h. Three and a half inches long. Australia. Collected by Mr.
McGillivray.

i-m. Three and a half inches long. From the Haslar Collection.

14. Monacanthus setifer.

Monacanthus setifer, Bennett, Proc. Coinm. Zool Soc. 1830, p. 112

;

HoUard, Ann. Sc. Nat. 1854, ii. p. 342, pi. 12. fig. 4.

cinifer, Schler/. Faun. Japon. Poiss. p. 290, pi. 130. fig. 1 ; Blcek.

. Act. Soc. Sc. Indo-Neerl. iii. Japan, iv. p. 31.

varius, Ranzani, Nov. Comm, Ac. Sc. Inst. Bonon. 1842, v. p. 6,

tab. 2.

broccus, Storer, Proc. Bost. Soc. Nat. Hist. 1842, p. 84 (not

3Iitch.).

filamentosus, Valenc. in Webb ^- Berthcl. lies Canar. Poiss. p. 05,
pi. 17. fig. 1.

gallinula, Valenc. I. c.

signifer, Storer, Mem. Am. Ac. ii. 1840, p. 497, and viii. p. 426
(pi. 35. fig. 1).

auriga, Lowe, Proc. Zool. Soc. 1850, p. 253.
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Monacantluis setifer, Dckay, Neiv York Fmin. Fish. p. 337, pi. 50.

fig. 194.

massachusettensis, Store)-, Fish. Mass. p. 174, and Me77i. Am. Ac.

viii. p. 425 (pi. 34. fig. 4) ; Dekai/, I. c. p. 336, pi. 57. fig. 187.

konuiki. Meek. I. c. pi. 3. fig. 3, and Verh. Ak. Wet. i. Ja])an,

p. 13, c. fig.

aiiratus, Castebiau, Poiss. d'Afr. Austr. p. 77.

? Monacanthua oppositus, Foey, Mem. Cub. ii. p. 331.

D. 28-34. A. 29-33.

Scales miuute, but distinct, not very rough, the skiu having a

velvety appearance ; sometimes with minute cirrhi. In old examples

the sides of the tail are covered with short, delicate bristles. Dorsal

spine above or immediately behind the hind margin of the orbit,

granular in front, and armed with a double series of barbs behind.

Body elevated, its depth being one-half or more than one-half of

the total length (without caudal). The origin of the dorsal fin is the

highest point in the dorsal profile. Snout moderately produced, with

the upper profile straight. Caudal fin rounded. Ventral spine move-

able, small, attached to the abdominal membrane. Dorsal and anal

fins of moderate height ; the second dorsal ray is in some adult spe-

cimens produced into a very long filament. Brown, with obscm-c

blackish spots or streaks.

Var. a. Dorsal spine rather feeble, one-half or tAvo-fifths of the

length of the head. Japan and China
;
(East Africa.)

a-d. Adult (10 inches long) : stuffed. -Japan. Purchased of Hr.

Frank.

e-g. Adult and young. North China. Purchased of Mr. Jamrach.

h. Young. China. Presented by Vice-Admiral Sir E. Belcher.

i. Adult : skin. Zanzibar. From Lieut.-Col. Playfaii's Collection

(521).
l-l. Half-grown and young. From Mr. Stokes's Collection.

Var. /3. Dorsal spine strong, more than one-half of the length

of the head. Tropical and subtropical parts of the Atlantic ; East

Africa.

m. Adult. Madeira. From the Haslar Collection.

n. Adult (10 inches long). Lanzarote. Presented by the Rev. R.

T. Lowe.

0. Adult. Cape Verde Islands. Presented by the Rev. R. T. Lowe.

p. Several half-grown specimens : skins. Jamaica. Purchased of

Mr. Parnell.

q. Half-grown. Cuba. From the Collection of the Zoological So-

ciety.

r. Young. Trinidad. Presented by J. B. Richardson, Esq.

s. Young. West Indies. From M. Salle's Collection.

t, u-v. Adult and half-grown. Port Natal. From Mr. Ayres's Col-

lection.

w. Half-grown.
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15. Monacanthus nematophorus.

? Monacaiitluis villosus Ilollard, Ann. So. Nat. 18o4, ii. p. 33;3. pi. 12.

D. 25. A. 25.

Skin velvety, with scattered long, fiinged filaments. Dorsal spine

above the hind margin of the orbit, strong, rather shorter tlian the

head, armed with a donble series of barbs behind. The dorsal pro-

file between the fins is nearly horizontal. The depth of the body is

not quite one-half of the total length (without caudal). Snout
moderately produced, with the upper profile scarcely concave.

Caudal rounded. Ventral spine moveable, spiny, free from the ab-

dominal flap. Dorsal and anal fins rather low. Uniform brownish.

? China or Borneo.

a. One and three-fourtlis inch long. Presented by Vice-Admiral Sir

E. Belcher.

1<"). Monacanthus oblongus.

Monacanthus oblougiis, Schleg. Faun. Japou. Poiss. p. 291, pi. l.'^iO.

fig. 2 ; B/cck. Act. Soc. Sc, Indo-Neorl. iii. Japan, iv. p. 34, tab. S.

fig. 1.

broekii, Bleek. I. r. p. 3(5, fig. 2.

frenatus, Peter.'i, MonaUher. Ak. JViss. Berlin, 1855, p. 464.

\)evto\o\\\\,Biancoiii,Mem. Acad. Sc. /«.sf. ^ohwj.vi. 18.55,p. 148,

tab. 3. fig. 2.

D. 25-28. A. 25-29.

Skin finely velvety. Body sometimes oblong, sometimes more
elevated, its depth being contained twice or twice and a half in the

total length (without caudal). Pectoral situated behind the ver-

tical from the orbit. Snout more or less produced, with the upper

profile nearly straight. Dorsal spine sometimes rather feeble, some-
times rather stronger, from two-fifths to three-fourths of the length

of the head, armed with two series of small barbs behind, situated

above or behind the posterior margin of the orbit. Caudal fin

rounded, sometimes with the upper or the middle rays slightlj" pro-

duced ; dorsal and awd fin.'i rons2nn((n>sJif elevated in front (one

example has the anterior dorsal rays produced into filaments).

Vcntnd spine small, pointed, moveable^, without or with very small

spinelets. Uniform brownish, or irregularly marbled with darker ;

or body with numerous brown dots, confluent into irregular lines on

the side of the head. Dorsal and anal fins generallj- with a narrow
black edge.

Japan ; Zanzibar.

n. Six and a half inches long : stuffed.

b. Three and a half inches long : skin in .spirits. Purchased of Hr.
Frank.—One of the types.

c. Four inches long. From Dr. Bleeker's Collection.—This example
has been received as typical of M. iiemi(ni.<<, but cannot belong

to that species if correctlj' described and figured. This s])eei-

TOL. VIII. B
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men has the dorsal and anal fins as nnich elevated as speci-

men b.

d, e,f. Several examples, 3-4 inches long. Zanzibar. Presented

by Messrs. Playfair and Kirk.

This species is subject to numerous variations of form and colour,

independent of locality or age. Examples of 3-4 inches in length

appear to be adult.

17. Monacanthus choerocephaliis.

Monacanthiis clioirocephalus,^/wA% Verh. Bat. Gen. xxiv. Bnlisf. p. ID,

pi. 2. fig. 4.

Paramonacantlius choirocephalus, Bleek. Atl. Ichth. Bnlist. p. 131, pi.

227. fig. 3.

D. 28. A. 30.

Skin finely velvety. Body rather elevated, its depth being more
than one-half of the total length (without caudal). Pectoral situ-

ated immediately behind the vertical from the orbit. Snout of

moderate length, with the upper profile nearly straight. Dorsal

spine rather strong, not much shorter than the head, armed with

two rows of barbs behind, situated above the hinder half of the

orbit. Caudal fin rounded, dorsal and anal fins low. Central spine

small, moveable, with spinelets. Brownish, with a round blackish

spot in the middle of the side. Caudal with two cross bands.

East-Indian archipelago.

a. Type of the species, 3| inches long. From Dr. Bleeker's Collec-

tion.

Momicantlius nemurns, Bleek. Verh. Bat. Gen. xxiv. Balist. p. 20,

pi. 2. fig. 3, or Paramonacantlius nemnrus, Bleek. Atl. Ichth. Bal.

p. 132, pi. 225. fig. 2, from Java and Singapore, is closely allied to

M. choirocephalus, but has the body somewhat less elevated, and the

upper proiile of the snout a little convex (the upper caudal ray is

produced into a short filament).

18. Monacanthus melanocephalus.

Balistes monoceros, Lacep. i. pi. 17. fig. 3, c. descript. part.

Monacanthus melanocephalus, Bleeli. Nat. Tycls. Ned. Ind. v. p. 95
;

Atl. Ichth. v. p. 127, pi. 223. fig. 1.

janthinosoma, iJ/tvA-. Nat. Ti/ds. Ned. Ind. vi. p. 503.

? Monacanthus aspricaudus, Hollard, Ann. Sc. Nat. 1854, ii. p. 330.

D. 31-32. A. 26-28.

Body covered with small but very distinct scales ; each scale

spiny, the spinelets being larger and hooked towards the root of the

caudal. Body rather oblong, its depth being about one-half of the

total length (without caudal). Pectoral fin situated behind the ver-

tical from the orbit. Snout of moderate length, rather pointed, with

the upper profile concave. Dorsal spine situated above the middle

of the orbit, strong and long, nearly as long as the head, armed on
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each side with a series of ))iirb8, rough in front. Caudal rounded ;

dorsal and anal fins rather low. Ventral spine iirominently move-
able, with spinelets. Brown, with a black spot on the gill-opening.

Some undulated black intramarginal lines on the caudal tin. Dorsal

and anal fins dotted with blackish.

East-Indian archipelago.

a. Three and a half inches long. From Ur. Bleekcr's Collection, as

typical of M. melaHocepJi(dus.

h. Three and a half inches long. From Dr. Bleeker's CoUection, as

typical of .1/. janthinnsoma.

19. Monacanthus spilosoma.

Bennett, Beechey's Vmj. Fish. p. 70, pi. 22. tig. 1.

D. 37. A. 33.

Scales very small ; surface rough, the edge of each scale being

raised and provided with a few spines. Body oblong, its depth

being contained twice and two-thirds in the total length (without

caudal). Snout pointed, with the upper profile slightly concave.

Dorsal spine strong, straight, nearly as long as the head, armed with

a double series of barbs behind, situated above the posterior part of

the orbit. Caudal rounded ; dorsal and anal fins of moderate height,

with the outer margin nearly straight. Ventral spine well developed,

moveable, provided with barbs, free, the abdominal flap being but

little developed. Gill-opening below the posterior part of the orbit.

Light brownish (in a dried state), with numerous rounded brown
spots of the size of the pupil of the eye, arranged in irregular longi-

tudinal series. Side of the head with four or five black lines running

in an oblique direction from the upper profile of the snout towards

the branchial and subbranchial region. Caudal fin with brown dots

and with a black margin, which, again, has a whitish edge. Dorsal

and anal fins lincolatod with blackish.

Sandwich Islands.

rt. Skin, 4 inches long. Purchased of Mr. Damon.

c. Ventral spine present, anc/ii/losed to the pelvic bone.

2t). Monacanthus granulosus.

?? Balistes papillosus, L. Si/st. Xat. p. 405 : Bl. Schn. p. 47o.

Balistes granulata, White', Journ. iV. S. Wales, p. 2Uo, pi. (p. 204)
fig. 2.

Monacanthus granulatus, Richards. To;/. Ereb. ^- Terr. Fi.fh. p. G-"',

pi. 40. figs. 1 & 2 (not good).

D. 30. A. 28-29. Vert. 7/11.

Body covered with papillaD. each with a round expansion at the

top, like a mushroom ; in dried examples tliey shriidv. assuming tlie

appearance of a short spine. ]5ody ratlier oblong, its depth being

nearly one-half of tlio total length (willniut caudal). Snout mode-
rately produced, witli the ujjper profile sliglitly concave. Dorsal

If
'>
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spine strong, barbed behind, but not in front, rather shorter than

the head, situated above the posterior half of the orbit. Caudal

rounded, of moderate length ; dorsal and anal fins low. Ventral

spine very short, not moveable. Brownish, with some indistinct

darker blotches.

New South Wales.

a-c. Adult (9 inches) and half-grown. Sydney. From Mr. E^refft's

Collection.

d. Young. Australia. Presented by the Earl of Derby.

e-h. Half-grown : skins. Australia.

i. Adult: skeleton. Sydney. Presented by G. Krefft, Esq.

21. Monacanthus rudis.

Monacanthus rudis, Richardx. Trans. Zool. Soc. iii. p. 166, and Voy.

Ereh. ^ Terr. Fish. p. 65, pi. 40. figs. 7 & 8 ; ? Ilollard, Ann. Sc. Nat.

18-54, ii. p. 3.39.

D. 34-35. A. 34.

Body covered with minute, rough, but distinct scales. Body ob-

long, its depth being two-fifths of the total length (without caudal).

Pectoral fin situated behind the vertical from the orbit. Snout

long, with the upj^cr profile convex. Dorsal spine inserted above

the posterior half of the orbit, of moderate strength, two-thirds as

long as the head, armed with a double series of small barbs behind,

rough in front. Caudal fin rounded, dorsal and anal fins low. Ventral

spine very small, fixed. Brown, uniform or with four indistinct,

broad whitish longitudinal bands. Caudal fiu with a broad blackish

margin.

Tasmania.

a. Nine inches long : stuffed. Port Arthur.—Type of the species.

h. Eight inches long : stufi'ed. Tasmania.

2. The barbs are lateral, jjointed oi/twards and dotunwnrds.

22. Monacanthus ayraudi.

Balistes ayi'audi, Quoi/ ^- Gaim. Voy. Uran. Zool. p. 216, pi. 47.

fig. 2.

Aluteres velutinus, Jeni/ns, J oi/. Beagle, Fish. p. 157.

Monacanthus vittatus, (Solander) Richards. Voy. Ei'eb. ^- Terr. Ichlh.

p. 66 : Steindachner, Sitzgsber. Ak. Wiss. Wien, 1866, liii. p. 476,

and 1867, Ivi. p. 335.

frauenfeldii, Kner, Novara, Fisch. p. 397.

D. 32. A. 31.

Skin rough, velvety. Body elongate, its depth being one-third

or rather less than one-third of the total length (without caudal).

Pectoral fin situated below the hinder half of the orbit, immediately

in front of the vertical from the dorsal spine. Snout very long,

rather obtuse, with the upper profile a little convex. Dorsal spine

rather feeble, compressed in the direction of the longitudinal axis of

the body, armed with a single lateral series of barbs. Caudal fin sub-



5. MONACANTIIUS. 245

truncate, the ui)per lobe slightly produced in old examples ; dorsal

and anal fins elevated in front. Ventral spine very small, fixed.

Brownish, with two or four whitish lonffitudinal bands, the middle

of which are broad and more distinct thau the outer ; sometimes
uniform brownish.

Australia.

a. Adult (18 inches long). Sydney. From Mr. Krefit's Col-

lection.

f>. Young. Port Jackson. From Mr. McGillivray's Collection.

c. Adult and young : stuffed. Australia. Purchased of Mr. Cuming.

C Dorsal spine with irrcyularhj ammgcd hails andfilainents.

23. Monacanthus penicilligerus.

Monacanthus penicilligerus, Cuv. Rbgne Ati. ; Cant. Mai. Fish.

p. 351 ; Hollard, Ann. Sc. Nat. 18o4, ii. p. 350, pi. 13. fig. 2

;

Bkek. Nat. Tyds. Ned. Ind. svii. p. 173.

spinosissimus, Quoy ^- Gaim. Voy. Uran. Zool. p. 211, pi. 45.

figs. 3-8.

Chsetodermis penicilligerus, Bleek. Atl. Ichth. Balist. p. 129, pi. 221.

fig. 3.

D. 26. A. 24.

Body covered with compressed, three-rooted spines, forming irre-

gular longitudinal series. Fringed fleshy filaments on the dorsal

and ventral spines, head, and body. Body elevated, its greatest

depth being contained from once and one-sixth to once and one-half

in the total length (without caudal). Tlie origin of the soft dorsal

fin is level with, or but little raised above, the base of tlie dorsal

spine. Snout with the upper profile straight or but little concave.

Dorsal spine of moderate strength and length, with spinelcts irre-

gularly arranged ; it is inserted immediately behind the orbit.

Caudal fin more or less elongate, especially in old examples. Ventral

spine fixed, spin}', projecting beyond the abdominal membrane.
Dorsal and anal fins of moderate height. Brownish, irregularly

marked with darker ; a round black spot in the middle of the side

;

some straight black lines along the body and tail. Vertical fins

with numerous black dots.

East-Indian archipelago. Australia.

a. Adult (10 inches long). Australia. From Mr. Krefit's Col-

lection.

6. Adult : stuffed. Australia. From Mr. McGillivray's Collection.

c. Adult : skin. Freycinet's Harbour. Voyage of the ' Herald.'

d. Young. Cape York. From Hr. Diimel's (Collection.

c. Adult. East-Indian archipelago. From Dr. Bh-eker's Collection.

/. Adidt : skin. Pinang. From Dr. Cantor's Collection.

ij-li. Adult and young.
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D. Dorsal spine with four series of barbs.

1. The front series are much closer together than the hinder series, and
formed by small barbs.

24. Monacanthus hippocrepis.

Balistes liippocrupis, Quo;/ Sf Gaiin. J^ui/. Uran. Zoul. p. 212.

Aleuterius variabilis, Richards. Voy. Ereb. ^- Terr. Fish. p. 07, pi. 53.

figs. 1-7.

Monacanthus hippocrepis, Hollard, Ann. Sc. Nat. 1854, ii. p. 338;
Steindachner, fiitzgsber. Ak. Wiss. IVien, 1868, Ivii. p. 1002.

T). 35-37. A. 33-36.

Skin rough, velvet-like. Old examples (16-17 inches long) with

four or six strong spines on each side of the tail, disposed in a double

scries, their points being directed forwards. In younger examples
(females?) these spines are comparatively smaller, with the points

directed backwards. Body elongate, its depth being two-fifths of

the total length (without caudal). Pectoral fin situated behind the

vertical from the orbit. Snout long, obtuse, with the upper profile

rather convex. Dorsal spine rather strong, two-thirds of the length

of the head, situated above the posterior half of the orbit ; it is

armed behind with a double series of small barbs, and in front with

a double series of small tubercles. Caudal fin subtruncate, with the

corners rounded ; dorsal and anal fins low. Ventral spine very

small, fixed. Brown, with undulated bluish bands on the snout

and along the lowerside. Two or three blue bauds or scries of

tipots along the back, one along the base of the anal. Side of the

trunk with a horseshoe-like black marking enclosing a yellow spot

;

or with a yellow blotch spotted with brown. Caudal fin with a

black crescent-shaped cross band.

New South Wales.

a. Fine specimen, 17 inches long. Sydney. From Mr. Krefft's

Collection.

/'. Half-grown : stufli"ed. South Australia.

r, d. Adult : stuffed. Australia.

c. Half-grown: stuffed. Australia. From Mr. Gould's Collection.

—Type of A. variahilis.

f. Half-grown. From the Haslar CoUectiou.

25. Monacanthus knerii.

Monacanthus (Paramouacauthus) knerii, Steindachner, Sitzgsber.

Ak. Wiss. Wien, 1867, Iv. p. 591.

D. 35. A. 34.

Skin velvety. Two rows of thin hook-like spines pointing back-

wards on each side of the tail. The height of the body is one-half

of the total length (without caudal). Snout with the upper profile

rather concave. Dorsal spine armed behind with a series of five

large barbs on each edge, and with a double series of more nume-
rous and smaller barbs in front. Ventral spine small, moveable,
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armed with spikes. Caudal fin rounded, lirownish grey • bluisli-
green curved In.es on the sides of the snout; other stripes below
thcTO, ot a brown colour, and running towards the pectoral and the
abdomen Ui-own horizontal lines on the upper anterior part of the
trunk. Upper half of the body witli three broad, black lonj^itudinal
bands. Caudal hns with two blackish cross bands and wliite
marf,nn. {Steind.)

Cliina.

26. Monacanthus gunnii.

D. 34. A. 33.

Skin velvety, without distinct scales. Body somewhat elevated,
Its depth being a little more than one-half of the total length (with-
out caudal). Snout rather produced, with the upper profile very
sbgLtly concave. Gill-opening much advanced, its greater portion
being in front of the eye

; pectoral fin below the middle of the orbit.
Dorsal spine strong, above the middle of the orbit, with a double
row of barbs in front and behind, the anterior rows being much
closer together than the posterior. Caudal rounded ; dorsal and
anal hns low. Ventral spine small, fixed, with spikes pointing
forwards and backwards. Dark brown, mottled wth black.

\ an Diemen's Land.

a. Eleven inches long. Van Diemen's Land. Presented by R.
(junn, Esq.

27. Monacanthus macrurus.

Monacanthus macrurus, Sleek. Nat. Tyds. Ned. Ind xii 18o7
p. 226.

'
'

Pseudomonacanthus macrurus, Bleeli. Atl Ichth. Balist. p 134
pi. 228. fig. 1.

^ '

D. 31. A. 29.

Body covered with small spiny but very distinct scales, and with
scattered cutaneous filaments. Adidt examples with a series of
large, simple, or hooked spines on each side of the lower part of the
tail Body rather oblong, its depth being a little less than one-half
ot the total length (without caudal). Snout of moderate length
with the ujijyer profile concave. Gill-opening advanced, partly in'
front of the vertical from the anterior margin of the eye

; pectoral
fan below the middle of the orbit. Dorsal spine situated abore the
middle of the eye, rather strong, but much shorter than the head
armed m front with a double series of barbs which are closely set
and smaUer than tliose behind. Caudal fin rounded, as long as the
head

;
dorsal and anal fins low. Ventral spine very small, fixed

not prominent. Olive-coloured, clouded with brownish; head'
body, and caudal fin willi numerous brown dots.

'

East- Indian ardiipelago.

«. Gne of the typical specimens, 7 inches long. From Dr. Bleeker's
Collection.
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28. Monacanthus convexirostris.

D. 34-37. A. 32-35.

Body covered with small spiny but very distinct scales, -nathout

cutaneous filaments. Body rather oblong, its depth being about
two-fifths of the total length (without caudal). Snout rather pro-
duced, with the upper projUe convex. Gill-opening much advanced,
partly in front of the vertical from the anterior margin of the eye ;

l>cctoral fin below the middle of the orbit. Dorsal spine situated

above the hinder half of the eye, rather strong, but much shorter
than the head, armed in front with a double scries of barbs, which
are closely set and smaller than those behind. Caudal fin rounded,
shorter than the head ; dorsal and anal fins low. Ventral spine
small, fixed, prominent, with barbs. Coloration uniform greyish,

or clouded with darker.

Tasmania and New Zealand.

a-h. Nine inches long, in bad state. George Town. Presented by
E,. Gunu, Esq.

c. Skin, 8| inches long. New Zealand. Presented by Dr. Sinclair.

d-e. Stuffed, 9| inches long.

29. Monacanthus multiradiatus.

D. 38. A. 36.

Body covered with minute, rougli scales, with short bristles on
the side of the tail, which, in adult examples, is armed with three
pairs of strong spines pointing forwards. Body oblong, its depth
being contained twice and three-fourths in the total length (without
caudal). Snout produced, with the ii])per profile convex. GiU-
opening situated below the hind margin of the orbit, the pectoral

fin being entirely behind the vertical from the eye. Dorsal spine

compressed in the direction of the longitudinal axis of the body,
armed laterally with a row of barbs, and in front with a double
series of small, very closely set barbs ; it is smooth behind, rather

feeble, and situated above the hinder part of the orbit. Caudal fin

trimcate ; dorsal and anal fins low. Ventral spine very small, rough,
free from the abdominal flap. Coloration uniform brownish grey

;

the base of the caudal spines and the hind margin of the caudal fin

light-coloured.

South Australia.

a. Stuffed, 18 inches long.

3(J. Monacanthus trachylepis.

D. 39. A. 35.

Scales not distinct, replaced by short vertical prominences, each
of which bears from three to five spinelets. Tail with two pairs of

strong, compressed spines bent forwards. Body oblong, its depth
being contained twice and two-thirds in the total length (without
caudal). Snout produced, with the ujjper profile straight. GiU-
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opeuitig below the hinder half of the orbit
;
pectoral fin behind the

vertical from the hind margin of the orbit. Dorsal spine strong,

very long, nearly as long as the head, situated above the posterior

half of the orbit ; it is armed behind with a double series of very
small barbs, and there is also a double scries of minute barbs in the

median line of the anterior surface of the spine. Caudal fin rounded,

short ; dorsal and anal fins low. Ventral spine very small, fixed,

with verj' short sj)ikcs radiating from its centre. Uniform blackish

brown, dorsal and anal fins yellowish.

Australia.

a. Stuftcd, 14 inches long. Purchased of Mr. Cuming.

2. The dorsal sj)me is fvur-edged, the edges being equidistant and armed
icith barbs.

31. Monacanthus peronii.

Monacanthus peronii, Hollard, Ann. Sc. Nat. 1854, ii. p. 356, pi. 13.

fig. 4.

I). 33-35. A. 33.

Body covered with papilla;, each with a round expansion at

the top, like a mushroom ; in examples exposed to the air for

some time they shrink, assuming the appearance of a spine.

Adult males with a band of long stiff slender spines on each side

of the tail between the dorsal and anal fins, like a tooth-brush.

Body oblong, its depth being contained twice and one-third in the

total length (without caudal). Snout produced, with the upper
profile very slightly concave; base of the pectoral fin below the

hinder part of the eye. Dorsal spine straight, four-edged, each
edge wdth a series of barbs, the anterior barbs being stronger than
the posterior ; the spine is inserted above the middle of the orbit,

and not more than one-half of the length of the head. Caudal fin

rounded; dorsal and anal fins low. Ventral spine very short, fixed.

Uniform brownish, or with small brown spots.

Southern Australia.

a-h. Adult male and female (10 inches long). George Town. Pre-
sented by K. Gunu, Esq.

c. Half-grown. Melbourne. From Mr. Krefft's Collection.

d. Adult male : skin. Australia. Purchased of Mr. Cuming.

Balistes scaher (Forst.), Bl. Schn. p. 477, from Queen Charlotte's

Sound, New Zealand, appears to be allied to this species ; but the

manuscript drawing made by Forster represents the dorsal spine as

much more slender, without strong anterior barbs, which are most
characteristic oi M. peronii. The outline of the snout of B. scaler

is concave.

32. Mouacanthus brownii.

Aleuteiius ? browuii, Hichard.^. Voi/. Ercb. cV Ten'. Fish. p. 68.

? Monacanthus lineo-guttatus, Hollard, Ann. Sc. Xat. 1854, ii.

p. 352.

D. 32-33. A. 30-31.
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Skin minutely granular. Adult specimens with the sides of the

tail covered with short, fine, setiform bristles, and with two pairs of

strong, straight, conical spines. Body oblong, its depth being one-

third of the total length (without caudal). Snout produced, with

the upper profile convex. Dorsal spine of moderate strength,

straight, much shorter than the snout, four-edged, each edge with a

series of barbs. Caudal fin rounded ; dorsal and anal fbis low.

Ventral spine none ; abdominal edge trenchant. Green, with blue

dots over the whole body ; the spots are replaced by blue oblique

and longitudinal lines on the side of the head and anterior part of

tlie trunk. The part of the tail which is armed with bristles and

spines is of an orange-colour. Fins green.

Australia,

rt. Twelve inches long : stufi'ed.

33. Monacanthus spilomelanurus.

Balistes spilomelauurus, Quoy 6f Gaim. Voy. Uran. Zoul p. 217.

Aleuterius paragaudatus, Richards. Voy. Ereh. S; Terr. Fish. p. (Mi,

pi. 39. figs. 1-4 ; Hollard, Ann. Sc. Nat. 1854, ii. p. 357.

D. 30-32. A. 28-32.

Skin minutely granular. Adult specimens (males ?) with a tooth-

brush-like cluster of setiform spines on the side of the tail, between

the dorsal and anal fins. Body oblong, its depth being about one-

third of the total length (withoiit caudal). Snout long, pointed, the

up])er profile being much more oblique than the lower. Dorsal

spine of moderate strength, rather short, straight, four-edged, each

edge with a series of barbs ; the spine is inserted above the hinder

part of the orbit. Caudal rounded ; dorsal and anal fins of moderate

height. Ventral spine very small, and in young examples absent.

Brownish, with brown and light dots about the head and body

;

side of the body with dark undulated lines. Young examples with

a narrow light line, edged with black above and below, from the

snout through the lower part of the eye along the middle of the

side ; another brown line runs from one eye round the forehead to

the other. Caudal fin with a vertical intramarginal black band,

which also disappears in old examples.

Australia.

a. Adult (S Laches long), not in good state. From the Haslar Col-

lection.

I. Young. Van Diemcn's Land. From the Haslar Collection.

—

Type of A. parcujaiulatus.

c. Young: stufi^ed. Swan River.

d. Young. Port Lincoln. From the Collection of the Zoological

Society.

c, f-h. Half-grown and young. Sydney. From Mr. Krefit's Col-

lection.

/. Younar : stufted. Australia.
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II. Anal Jin with 40 (yj) or more rays. Ventral spine nauc : Aluteres.

A. Dorsal s/rine above the urhit.

1. Dorsal spine with distinct barbs.

34. Monacanthus heudelotii.

Aluterus lieuJelotii, ILtllard, Ann, He. Nat. 1855, iv. p. 13.

D. 37. A. 41.

Skin tincly velvety. Body oblong, its depth being one-third of
the total length, withont caudal fin, which is elongate, and one-
fourth of the total. Snout with the upper profile straight. Dorsal
spine large, armed M'ith barbs in front and behind, situated above
the orbit. Ventral spine none. Uniform brown. {Hollard.)

Senegal.

a. One and a half inch long. Congo expedition.

2. Dorsal spine feeble, rough, butxoitho^d barhs.

35. Monacanthus monoceros.

Acara muca, Willmjhby, tab. E. 2. fig. 2.

Valmt. fig. 310 ; Renard, i. pi. 4. fig. 34, ii. pi. 4. fig. IG.
liiilistes, sp., Gronov. Zoojjhi/l. no. 193.
Balistes monoceros, Osbeck, It. p. 110; L. Sust. Nat. i. p. 404 ; Bl.

tab. 147; Bl. Schn. p. 462.
Capriscus, sp., Klein, Pise. Miss. iii. p. 25. no. 8, tab. 3. fig. 11.
Lija barbuda, Parra, p. 48, lam. 22. fig. 2.

13alistes kleiuii, Gm. L. p. 1472.
monoceros, vai'. uuicolor, Bl. Schn. p. 463.
seiTaticomis, Freminv. Nouv. Bidl. Sc. Soc, Philom. no. 67,

p. 249, tab. 4. fig. 1.

jVleuteres berardi, Less. Voy. Coo. Zool. p, 107, pi. 7 ; Richards. Voy.
Sul2}h. Ichth. p. 132, pi. 61. fig. 1.

Alutera cinerea, Schley. Faun. Japon. Poiss. p. 292, pi. 131. fig. 1.

? Balistes imicornu, Basiletvsky, Nouv. Man. Soc. Nat. Mosc. x. 1855,
p. 263.

Alutarius macracanthus, Bleek. Verh. Bat. Gen. xxiv. Balist. p. 22,
pi. 3. fig. 6.

ampliacanthoides, Bleek. I. c. p. 23, pi. 2. fig. 5.

obliteratus, Cant. Mai. Fish. p. .353.

Balistes linguatula, Gronov. Syst. ed. Gray, p. 35.
Aluterus anginosus, Hollard, Ann. Sc. Nat. 1855, iv. p. 11.
Alutera giiutheriaua, Poey, Proc. Ac. Nat. Sc. Philad. 1863, p. 184.
Aleuteres monoceros, Bleek. Ned. Ti/ds. Dierk. iii. 1865, p. 28 ; Atl.

Ichth. V. p. 140, pi. 226. fig. 2.

D. 48. A. 50. Vert. 7/13.

Skin finely velvety. Body oblong, its depth being two-fifths or
less than two-fifths of the total length (without caudal). Snout
produced, with the upper profile convex. Dorsal spine feeble, above
the middle of the orbit. Part of the gill-opening in advance of,

pectoral fin below, the orbit. Caudal fin sublruncate, much shorter
than the head ; dorsal and anal fins low. Ventral spine none.
Uniform brownish.
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Atlantic parts of Tropical America ; Indian Ocean and archipe-

lago ; Japan.

a. Adult, 21 inches long : stuffed. Zanzibar. From Liout.-Col.

Playfair's Collection.

b. Half-grown : skiu. Pinang. From Dr. Cantor's Collection.

—

Type of A. obliteratus.

c. Young. Pinang. From Dr. Cantor's Collection.

d. Half-grown. Amboyna. Purchased of Hr. Frank.

e. Young. East-Indian archipelago. From Dr. Bleeker's Col-

lection.—Type of A. macracanthus.

f. Young. East-Indian archipelago. From Dr. Bleekei-'s Col-

lection.—Type of A. ampJiaeanthoides.

g. Half-grown : skiu. China. Presented by J. R. Reeves, Esq.

h. Adult : stuffed. Japan. Purchased of Hr. Frank.

i. Half-grown : skeleton. Purchased.

36. Monacanthus convexifrons.

Aluterus convexifrons, Ilollard, Ann. Sc. Nat. 1855, iv. p. 10.

D. 43. A. 47.

Skin finely velvety. The depth of the body is two-fifths of the

total length (without caudal). Snout with the upper profile convex;

also the profile between the dorsal fins is curved. Dorsal spine above

the middle of the orbit. Caudal fin short and rounded. Ventral

spine none. Uniform brownish. (Hollard.)

Hab. ?

37. Monacanthus scriptiis.

Vulent. iii. p. 508, fig. 523 ; Renard, i. pi. 11. fig. GO ; Cateshy, Sutdh

Carol, ii. tab. 19.

Capriscus, sp., Klein, Pise. Miss. iii. p. 25. no. 10.

Batistes scriptus, Osbeck, It. i. p. 144.

Lija trompa, Farm, p. 46, lam. 22. fig. 1.

Balistes kevis, SI. Ausl. Fisch. ix. p. 82, tab. 414.

Balistes niouocer(js, var. Iffivis, JBl. Schn. p. 463.

Alutarius Isevis, Cuv. Regne An.; Cant. Mai. Fish. p. 355; Bleek.

Verh. Bat. Gen. xxiv. Balist. p. 22 ; Hollard, Ann. Sc. Nat. 1855.

iv. p. 15 ;
Daij, Fish. Mulah. p. 259.

Balistes ornatus, Marion dc Proce, Bull. Philum. 1822, p. 131.

Aluteres pareva, Less. Voy. Coq. Zool. p. 106.

Monacanthus proboscideus, Ranzani, Nov. Comm. Ac. Sc. Inst. Bonon.

V. 1842, p. 8.

Aleuteres la3\as, Richards. Voy. Sulph. Ichth. p. 131, pl. 61. fig. 3.

Aluterus venosus, Hollard, Ann. Sc. Nat. 1855, iv. p. 14, pl. 1. fig. 3.

Alutera picturata, Poey, Proc. Ac. Nat. Sc. Philad. 1863, p. 183.

Aluteres scriptus, Bleek. Ned. Tyds. Dierk. iii. 1865, p. 28 ; Atl. Ichth.

V. p. 141, pl. 227. fig. 4.

D. 44-48. A. 47-52.

Skin finely velvety. Body oblong, its depth being nearly equal to

the distance of the hind margin of the orbit from the extremity of

the snout, and one-third, or somewhat more or less than one-third,

of the total length (without caudal). Snout produced, with the upper



O. MONACANTHTJS. 253

profile concave. Dorsal sjuno very feeble, above the middle of the
orbit. Part of the gill-opening in advance of, pectoral tin lielow,

the orbit. Caudal fin elongate, nearly as long as or longer than the
head, rounded ; dorsal and anal fins low. Ventral spine none.
Head and body with irregular blue spots and lines, and small round
black spots.

Vert. 7/14.

Tropical and subtropical seas.

a. Adult.

Lowe.

stuffed. West Indies. Purchased of

Cape Verde Islands. Presented by the Rev. II. T.

h-c. Adult, 26 inches long

Mr. Scrivener.

d. Adult: skin. Jamaica.

e. Young. South America.

/. Half-grown. Zanzibar.

tion.

f/. Half-grown : skin. Zanzibar.

lection.

h. Young : skin. Pinang. From Dr. Cantor's Collection.

Amboyna. Purchased of Hr. Frank.
Siam. Purchased of Mr. Jamrach.
Adult, half-grown, and young,

stuffed,

skeleton. Cape Verde Islands. Presented by the llev

Purchased of Mr. Parnell.

From Lieut.-Col. Playfair's Collec-

From Lieut. -Col. Playfair's Col-

i. Y''oung.

/i-. Young.

/, m, n-p.

q. Adult

:

r. Adult:

R. T. Lowe.

Balistes littiros^is, Shaw, Gener. Zool. v. p. 405, is described thus

:

—Length nearly two feet : habit long and slender : colour jet-black,

with numerous, abrupt, blue streaks in an obliquely longitudinal

direction : fins and tail white ; a blue bar across the latter ; under
jaw longer than the upper : over the eyes a very long, slender, black

spine : along each side of the head, from the eyes to the mouth, a

narrow white stripe : eyes yellow. Native of the Indian seas : ob-
served about the coasts of Otaheitee by Captain G. Tobin.

38. Monacanthus personatus.

Aluteres personatus, Less. Voy. Coq. Zool. ii. p. 105 ; Bleek. Ned.

Tyds. Dierk. 1865, iii. p. 29.

D. 46. A. 48-50.

Skin finely velvety. Body oblong, its depth being less than one-

half of the total length, without caudal, which is one-third of the

total length. Snout pointed, with the upper profile concave. Dorsal

spine above the orbit. Ventral spine none. Head black ; mouth
light greyish. A long blackish blotch on the back ; another,

rounded, near the caudal fin, and two larger oblique spots on the

sides. Caudal fin black with white stripes. (Less.)

New Guinea.

Length of specimen 6 inches, of caudal fin 2 inches.
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39. Monacanthus aurantiacus.

Balistes aurantiacus, Mitch. Lit. 8)- Phil. Trans. N. York, i. p. 468,
pi. 6. fig. 1.

Monacanthus aurantiacus, Dekay, New York Faun. Fish. p. 333,
pi. 57. fig. 186 ; Storer, Mem. Am. Acad. viii. 1861, p. 423 (pi. 34.

fig. 3).

PAluterus cultrifrons, Hollard, Ann. Sc. Nat. 1855, iv. p. 8, pi. 1.

fig. 2.

D. 36. A. 39.

Skin finely velvety. Body oblong, its depth being two-fifths of

the total length (without caudal) [Mitrhill, HoUard]. Snout mode-
rately produced, with the upper profile concave ; eye .situated at some
distance below the upper profile. Dorsal spine rather feeble, above

the middle of the orbit. Part, of the gill-opening in advance
of, pectoral fin Ix'low, the orbit. Caudal fin not elongate ; dorsal

and anal fins low. Ventral spine none. Orange-coloured, marbled
with whitish.

New York.

40. Monacanthus punctatus.

Alutera punctata, At/ass. in Sjti.i, Pise. Bras. p. 137, tab. 72.

D. X. A. 40.

The height of the body is contained twice and one-fifth in the

total length (without caudal). Snout somewhat pointed, with the

upper profile concave. Dorsal spine rather slender, curved. Gill-

opening below the eye. Caudal fin rounded ; dorsal and anal fins

rather low. Ventral spine none. Blackish, with black dots. (Agass.)

Brazil.

B. Dorsal spine in advance of the orbit.

41. Monacanthus nasicornis.

Alutera nasicorni.s, Schleq. Faun. Japon. Poiss. p. 223, pi. 131. fig. 2 ;

Bleek. Nat. Tijds. Ned. Ind. v. p. 352.

Aluterus rhinoceros, HoJIard, Ann. Sc. Nat. 1855, iv. p. 19, pi. 1. fig. 5.

Pseudaluteres nasicornis, Bleek. Ned. Tyds. Dierk. iii. 1865, p. 28,

and Atl. Ichth. v. p. 139, pi. 221. fig. l", and pi. 224. fig. 2.

D. 43. A. 41.

Body covered with minute, rough scales, oblong, its depth being

one-third of the total length (without caudal). Snout rather obtuse,

with the upper profile convex. Dorsal spine nearly as long as the

head, straight, without barbs, inserted in advance of the orbit. Gill-

opening below the hinder part of the orbit ; pectoral fin behind it.

Caudal fin shortly rounded ; dorsal and anal fins low. Ventral

spine none. A brownish band runs from the eye to the upper part

of the root of the caudal. Lower parts witli numerous small white
dots.

Indian Ocean and archipelago ; Japan.

rt. Adult (5| inches long) : skin. Zanzibar. From Licut.-Col.

Playfair's Collection.

6, c. Adult. Amboyna.
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I

6. ANACANTHUS.
Anncanthus, Gra;/, Zool. Mine. 1<S.'?1, p. 8.

Pofjondpiathus, lileek. J^erh. Bat. Gen. xxiv. Balist, p. 23.

Psilocoplialus, [Swains.) Bkck. Ned. Tyds. Dierk. 18GG, iii. p. 14.

Jjody compressed, elongate, covered with minute asperities. Den-
tition as in Monacanthus, The first dorsal fin reduced to a single

feeble spine. Ventral fins none. Lower jaw with a fleshy barbel.

Vertebra; 29-30.

East-Indian archipelago.

1. Anacanthus barbatus.

Balistes (Anacanthus) barbatus, Grai/, Ind. Zool. c. fig., and Zool.

Misc. 1831, p. 8.

Alutarius barbatus, Cant Mai. Rept. p. 357, pi. 8. fig. 1.

Pogouognathus barbatus, Bleek. Verh. Bat. Gen, xxiv. Balid. p. 24,

pi. 5. fig. 11.

Aluterus barbatus, Hollard, Ann. Sc. Nut. 1855, iv. p. 17, pi. 1. fig. 4.

Psilocepbalus barbatus, {Swains.) ^ Bleek. Atl. Ichth. Bu/ist. p. l43,

pi. 226. fig. 1.

D. 1
I

44-51. A. 59-65.

The height of the body is two-fifths of the length of the head, which

is two-fifths of the total (without caudal). Caudal fin much elongate,

longer than the head. Dorsal spine very feeble, setiform, above the

hind margin of the orbit.

East-Indian archipelago.

a. Several specimens : skins. Pinang. From Dr. Cantor's Col-

lection.

h, c. Adult and young.

Thii'd Group. OSTRACIONTINA.

7. OSTRACION.

Ostracion, Artedi, Genera, p. 55; Hollard, Ami. Sc. Nat. 1857, vii.

p. 121 et scqq.

The integuments of the body are modified into a carapace composed

of juxtaposed hexagonal osseous scutes, the snout, bases of the fins,

and hind part of the taU being covered by soft skin. Mouth small,

maxillary and intermaxillary bones coalescent, each jaw with a

single series of small slender teeth. One short dorsal fin (without

spine) opposite to the short anal. Ventral fins none. Vertcbraj 14,

the five last extremely short, the anterior elongate ; ribs none.

The species may be referred to two subgenera :

—

a. Carapace closed behind the analJin : t)stracion, p. 256.

/3. Carapace open behind the anal fin : Aracaua, p. 266.
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a. OSTRACION.

Ostracion, Lretoplirvs, Tetrosomus, et Acanthostracion, Swahison ^
Sleeker^ Ned. Ti/ds. Dierk. iii. p. 15.

Cibotion, Lretophrys, and Ostracion, Kmip, Wiegm. Arch. 1855,

p. 215.

Carapace closed behind the anal fin.

Seas of the tropical and subtropical regions.

The species may be arranged thus :

—

I. Carapace three-ridged, p. 250.

II. Carapace four- or five-ridged, without spines, p. 2(30.

III. Carapace foiu'-ridged, with spines, p. 264.

I. Carapace three-ridijed.

1. Ostracion triqueter.

WiUwjhhy, App. p. 20, tab. J. 18.

Ostracion, sp., Artedi, Si/non. p. 85. no. 14 ; Gen. p. 57. no. 10.

Scba, iii. tab. 24. figs. 6 & 12.

Ostracion triqueter, L. Stjst. Nat. i. p. 407; Bl. tab. 130; Bl. Schn.

p. 498 ; Lacep. i. p. 444; Mull. SfTrosch. in Schombi(,rffk''s Barhadoes,

p. 677 ; Hollard, Ann. Sc. Nat. 1857, vii. p. 154 ; Puey, Bcpert.

Fis.-tiat. Cub. ii. p. 442.

Carapace three-ridged, without spines on any portion, forming a

continuous bridge across the back of the tail behind the dorsal fin.

Interorbital space concave ; upper profile of the snout concave.

Body and tail covered with small white spots nearly as large as the

pupil of the eye. Lips, roots of the fins, root of the tail, and margin

of the caudal black. Abdomen whitish, immaculate.

West Indies.

a. Several half-grown specimens : skins. Jamaica. Purchased of

Mr. Parncll.

b. Half-grown : skin. Trinidad. Presented by J. B. Pdchardson,

Esq.

c. Half-grown. Cayenne.

d-f. Half-grown. West Indies. Purchased of Mr. Scrivener.

_^. "Several adult (10 inches), half-grown, and young examples:

skins. West Indies.

h, i, I; I. Several half-grown and young examples.

m. Several adult (12 inches) and half-grown examples : skins.

2. Ostracion trigomis.

Willughby, App. p. 20, tab. J. 13. fig. 2.

Ostracion, sp., Artedi, Synon. p. 85. no. 11 ; Gen. p. 57. no. 7.

Seba, iii. t. 24. f. 3.

Chapin, Parra, p. 31, lam. 17. fig. 1.

Ostracion trigonus, L. Syst. Nat. p. 408 ; Bl. taf. 135 ;
Bl. Schn.

p. 499; Lacep. i. p. 405; Hollard, Ann. Sc. Nat. 1857, vii. p. 150.

valei, Storcr, Bost. Journ. Nat. Hist. i. p. 353, pi. 8.

Lactophrys yalei, Dekay, NewYork Favna,Fish. p. 362 ; Storer, Mem.

Am. Ac. viii. 1861, p". 429 (pi. 35. fig. 3).
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Jjactophi-y.s oviceps, K<tiip, Jf'ici/in. Arr/i. IH')'), p. 218.

Ltetophrys tiigoiiiia, I'oci/, licp. Fis.-iiot. Cuba, ii. p. 441.

undulatus, I'oci/, I. c.

Carapace thrce-ridged, with a flat prominent spine on each abdo-
minal ridge ; this spine is opposite to or but slightly in advance of

the root of the dorsal fin. No other spines. The carapace is not

continuous behind the dorsal Hn, the back of the tail being covered

by a single osseous shield. Interorbital space concave ; anterior

profile of the snout very steep and nearly straight. Caudal fin sub-

truncate. Carapace and tail with some scattered small whitish

spots. Young examples with a black blotch behind the gill-opeuiug

and on the middle of the side.

West Indies.

a-c. Half-grown and young. St. Ci'oix. Purchased of Mr. Stevens.

d-e. Adult and half-grown : skins. Jamaica. Purchased of Mr.
Parnell.

/. Several adult (IS inches), half-grown, and young examples : skins.

3. Ostracion Mcaudalis.

TFilliff/Jibi/, Append, p. 20, pi. J. 17.

Ostracion, sp., Artcdi, Synon. p. 85. no. 12; Geii. p. 57. no. 8.

Seba, iii. tab. 24. tig. 7.

Ostracion bicaudalis, L. Sijst. Nat. i. p. 408; lil. taf. 132; Bl. ScJin.

p. 499; Lacep. i. p. 465 ; Hollard, Ann. Sc. Nat. 1857, vii. p. 15o
;

Poeij, Kquirt. Fis.-nat. Cub. ii. p. 442.

Carapace three-ridged, vnih. a flat prominent spine on each ventral

ridge ; this spine is opposite to or but slightly in advance of the

root of the dorsal fin. Xo other spines. The carapace forms a con-

tinuous bridge across the back of the tail, behind the dorsal fin.

Interorbital space concave. Hind margin of the caiulal fin rounded.

Carapace, tail, and caudal fin with numerous small, round, brown
spots (from five to nine on each hexagonal plate).

West Indies.

«, Half-grown. Belize. From Mr. Salvin's Collection.

I). Adult. Jamaica. Purchased of Mr. Higgins.

c-f. Half-grown : skins. Jamaica. Purchased of Mr. Parnell.

f). Several adult (17 inches), half-grown, and young examples:

skins. West Indies.

h. Veiy young. Island of Ascension. Presented by Mr. J. Ro-
binson.

i. ? Adult. From the Collection of Dr. van Lidth de Jeude,

4. Ostracion quadricornis.

Williir/hhi/, Append, p. 10, tab. J. 15 (spine on tail placed too much
backwards), and p. 20, tab. J. 14.

Ostracion, sp., Arfedi, ISi/non. p. So. nos. 9 & 10 ; Gen. p. oli. uos. 5
& (i.

Ostracion tricornis, L. Si/st. Nat. i. p. 408 ; Bi. Schii. p. 490.

quadricornis, L. S;/d. Nat. i. p. 400; 7?/. taf. 134; Bl. Sc/in.

V0I-. vni. s
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p. 499 ; Laci'p. i. p. 4()8 ; Ilollard, Anti. Sc. Xat. 1857, vii. p. 148

;

Pvei/, Hepert. Fis.-nat. Cuba, ii. p. 439.

Ostraciou lister, Lacep. i. p. 408, pi. 23. fig. 2 (cop. Williuihhy).

sex-corniitus, Mitchill , Amer. Muntlihj Mag. ii. p. 328.

Lactopluys sexcomutus, Stiirer, Mem. Am. Ac. ii. p. 498.

Orftracion maculatus, IloUard, I. c. p. 149.

quadi'icornis, triconiis, guiiieensis, gTonovai et notacautlius,

Bleeh. Ned. Tyds. Dierk. ii. p. 298; Virhand. Hull. Maatsch.

Haarlem, 18G2, Guinea, p. 20.

(Acauthostracion) quadricornis, i>/«7i-. Afl. IcJdh. \. p. 32.

Carapace threc-ridged, witli a flat prominent spine on each ventral

ridge opposite to the dorsal fin, and with a pair of horizontal conical

•supraorbital spines pointing straight forwards. Sometimes a spine

in the middle of the dorsal ridge. The carapace forms a continuous

bridge across the back of tlie tail, behind the dorsal fin, and fre-

quently, especially in young specimens, terminates in a median spine.

Interorbital space deeply concave. Caudal fin long, much longer

than the head, the rays being much branched. Each scute of the

carapace with a bluish spot or ring, or with a light, brown-edged

ocellus ; sometimes the ocelli or brown edges of several scutes con-

fluent, and forming irregular wav}- markings. Cheeks with reticu-

lated brown lines or four or five parallel horizontal brown bands.

Tropical parts of the Atlantic.

a. Young. West Africa. From the Collection of Mrs. Burton.

h. Half-grown. St. Croix. Purchased of ilr. Stevens.

c. Several half-grown and young examples : skins. Jamaica.

Purchased of Mr. Parnell.

<J. Half-grown. S:in Domingo. Purchased of Mr. Cuming.

e, f-f/, h-i. Half-grown. Bahia. From Dr. Wucherer's Collection.

Jr. Many adult, half-grown, and young examples : skins. West
Indies.

I. Many adult (IG inches), half-grown, and young examples:

skins. Habitat ?

m, n-o. Half-grown.

Varietij witli dontal spine (0. notacanthus, Bleek.^.

2^-q. Half-grown. St. Helena. Presented by J. C. MeUiss, Esq.

This form deserves to be distinguished as a variety, althoiigh

examples from the West Indies with an indication of the dorsal

s])ine are by no means uncommon. The other sjiecies proposed by
Dr. Bleeker cannot be maintained even as varieties.

5. Ostracion gibhosus.

Ostracion alter, Aldrov. iv. p. 561 (cop. by Junston, tab. 25. fig. 6, and
by IVilluffhby, tab. J 9. fig. 1).

Ostracion, sp., Artedi, Si/non. p. 83. no. 2, and Gemn-a, p. 55. no. 2.

Ostracion gibbosus, L. Si/st. Nat. i. p. 409.

Valcnt. pp. 39(3, 425, figs. 159, 262 ; Rm/sch, p. 9, talj. 5. fios. 5, 9

;

Reiiard, ii. tab. 6. fig. 24, tab. 9. fig. 4(3.
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Crayracion, sp., Klein, Pise. Miss. iii. p. 20. no. 17.

Ostracion tundtus, Forsk. Dcser. An. p. 75. no. 113 ; Bl. Ausl. Fisch.
i. p. 11."}, taf. im ; in. 8chn. p. 500 ; Lctcep. i. p. 470;Iileek. Verh.
Bat. Gen. xxiv. BaUst. p. 81, and Act. Soc. Sc. Indo-Ncerl, vii.

Japan, vi. p. 1;5 ; HuUurd, Ann. Sc. Nat. 1857, vii. p. 156.
Lactophrys camelinus, Bekay, New York Faun. Fish. p. 341, pi. 58.

fig. 190.

Ostracion (Tetrosomns) tiin-itus, Bleek. Atl. Iclith. Ostrac. p. 31, pi. 3.

%.3.

Carapace three-ridged, the dorsal ridge passing into a very large,

compressed, elevated, triangular spine. Each ventral ridge with
four small flat spines pointing backwards. Supraorbital edge with
a small spine pointing backwards and outwards. The carapace forms
a broad continuous bridge across the back of the tail. Interorbital
space concave. Caudal fin rounded. During life a bluish spot in

the centre of each scute.

Indian Ocean and archipelago. (?? New York.)

a. Adult : skin. Zanzibar. From Lieut.-Col. Playfair's Collection.

h. Adult (9 inches) : skin. Persian Gulf. Presented by Dr. Leith.

c-d. Adult and half-grown. East-Indian archipelago.

e. Young. Borneo. Presented by Vice-Admiral Sir E. Belcher.

f-g. Half-grown : skins. India. Purchased of Mr. Warwick.
\ Adult.

6. Ostracion concatenatus.

Ostracion concatenatus, Bl. taf. 131 (adult) ; Bl. Sclm. p. 498 ; Lacep.
i. p. 454 ; Mullurd, Ann. Sc. Nat. 1857, vii. p. 155.

stellifer, Bf. Schn. p. 499, pi. 98 (young).
bicuspis, Bbnnenbach, Abbi/d. tat 58; Smith, HI. Zool. S. Afr.

Pise. pi. 18.

Very closely allied to, and probably identical with, 0. gihhosus.

Carapace three-ridged, forming a broad continuous bridge across
the back of the tail. Dorsal ridge with two compressed small spines
placed close together ; each ventral ridge with two similar spmcs re-

mote from each other. Supraorbital edge with a very smaU or
minute spine, pointing backwards and outwards ; it is frequently
absent, sometimes double. All these spines become less prominent
with age, and only traces of them can be discovered in adult ex-
amples (8-10 inches). Interorbital space concave. Adult examples
with some horizontal dark stripes on the cheek.

Cape of Good Hope ; Chinese Seas ; ? Australia.

a-d. Adult (10 inches) and half-grown : skins. Cape of Good
Hope.

€. Very young. Zanzibar. From Dr. Kirk's Collection.

f-g. Young. ? Siam. Purchased of Mr. Jamrach.
h. Adult : carapace. New South Wales. From the Fort-Pitt

Collection.

/. A great number of half-grown and young examples : skins.

Chinese Sea.

s2



20U SCLERODKRiri.

II. Carapace four- or Jire-n'di/cd, witlioiit spivcs.

7. Ostracion cubicus.

O.stracion prior, Aldrov. iv. c. 19, p. •jOO; J(;«.s<()«, p. 125, tab. So,

ii--. 7.

Wiihiiikhii, Append, p. -20, tab. J. 10 and J. 12 ; Vahnt. p. 380, tig. 120 ;

6'cirt, iii. tab. 24. tig. 11.

Ostracion, sp., Artedi, Synon. p. 8-5. no. 8, and p. 84. no. ; Genera,

pp. 5o, 50. nos. 1 & 4 ; Grunov. Mas. i. \t. 04. no. 1 19 ; Zoop/ii/l.

p. 44. no. 173.

Ostracion tetragouus, i. Mas. Ad. Fred. p. 50 ; lihrk. Atl. Ichth.

Ostrac. p. 39, pi. 1. tig. 2, and pi. 3. tig. 2 ; Gunih. in Fish. Zanz.

p. 129 ; i)ff//, Jy^7t. .VfltoJ. p. 254.

tuljcvculatus, L. Syst. Nat. i. p. 400.

cubicus, L. I. c. p. 410; Bloch, Aitd. Fisch. i. p. 115, taf. 137;
Lace'p. i. p. 4(51, pi. 22. tig. 1 ; Biipp. Aflas, Fixch. p. 3 ; Bleek.

Vcrh. But. Gen. xxiv. Balist. p. 35, pi. 7. tig. 14 ; Lefehv. Voy,

Foists, p. 238, pi. 8; Hullard, Ann. 8c. Xat. 1857, Tii. p. 102.

Abu senduk, Fur.'<k. F)escr. An. p. 17. no. 48.

Ostracion deux-tubercules, Lncep. i. p. 459.

bituborculatus, Bl. Schn. p. 501.

cyanurus, R't'q)}}. Atl, Fische, p. 4, taf. 1. fig. 2 ; TloUard, Ann. Sc,

Nat. 1857, Tii. p. 167.

argus, Biipp. I. c. fig. 1.

? Ostracion maculatus, Quo;/ Sf- Gaim. J'oy. Uran. Zool. p. 218.

Ostracion inimaculatus, Sclde;/. Faun. Jnpon. Puiss. p. 290 ; Blcck.

Nal. Ichth. Japan, p. 55 ; Brevoort, Not. Jap. Fi-ih. p. 284.

tesserula, Blceh. Nat. Tyds. Ned. Ind. iii. p. 305.

Carapace foiir-ridgod, without spines, forming a broad continuous

bridge across the back of the taO. Ridges rather blunt. Back
.'^lightly convex, without raised ridge in the median line. Interor-

bital space concave. Snout with a hump immediately above the

mouth, in very old examples. Body with bhiish black-edged occlU,

not more than one on a scute ; but frequently the ocelli are absent

on the abdomen or head, or on a portion of the sides or back. Head,

sides, and abdomen frequontlj- with black dots. Tail immaculate,

or with black, never A\'ith white, dots. You.n(j with .scattered large

black dots.

Indian Ocean and archipelago ; Australia.

Var. a. Abdominal scutes with whitish ocelli, with or M'ithout

black dots.

a. Adult (15 inches long). Red Sea. Purchased of Mr. Jesse.

b-c. Adult and half-grown. Zanzibar.

,1-f. Half-grown and young : .skins. Zanzibar. From Licut.-Col.

Playfair's Collection.

(/-/(,. Adult. Seychelles. From Prof. E. P. Wright's Collection.

i, /.-)/(. Half-grown and young. Mauritius. From the Collection

of the Zoological Society.

n. Half-grown : skin. From Sir A. Smith's Collection.

Var.
ft.

Abdomen without whitish ocelli, immaculate or with

black dots.
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0. Adult (15 inches) : skin. Ccjioii. From Dr. Kelaart's Col-

lection.

2J-r. Half-grown and j^ounj^. Amboj-na. Purchased of Hr. Frank.

s. Half-grown. Coram. Purchased of Mr. Stevens.

t-u. Young : sluns. South Australia. Purchased.

V. Half-grown.

iv-x. Adult : skins.

8. Ostracion sebae.

Ostracion sebfe, Blcck. Vcr/i. JJat. (Icit. xxiv. Bal. p. 32, tab. G. fig. 13,

or Nat. Ttjch. Ned. Ind. ii. p. 2-j9, or Atl. Ichfh. Ostrac. p. 41, pi. 4.

bombifrons, Tlullard, Ann. Sc. Nat. 1857, vii. p. 108.

Carapace four-ridgcd, without spines, forming a broad continuous

bridge across the back of the tail. Piidges blunt. Back convex,

without raised ridge in the median line. Interorbital space flat;

anterior profile of the snout convex. Body, sides, and tail with

whitish, dark-edged ocelli, more numerous than the scutes. An
irregular whitisli band runs along each dorsal ridge and the upper

part of the tail to the root of the caudal fin. An irregular whitish

cross band between the orbits. Head immaculate.

Indian Ocean and archipelago.

a-b. Adidt (8 inches) : skins. Zanzibar. From Lieut.-Col. Play-

fair's Collection.

c. Type of the species. East-Indian archipelago. From Dr. Blocker's

Collection.

(1. Adult. Amboyna. Purchased of Hr. Frank.

e. Adult. Java. Purchased of Mr. Jamrach.

/. Adult. From the Collection of the Zoological Society.

(/. Adult : skin. From the Collection of the Zoological Society.

9. Ostracion pimctatus.

Sibd, iii. tab. 24. fig. o.

Crayracioii, sp., Klein, Pise. Miss. iii. p. 21. no. 25, tab. 1. fig. 8.

Ostracion poiutille, Lacep. i. pp. 442, 445, pi. 21. fig. 1.

punctatus, Bl. Schn. p. 501 ; Cm: lih/ne An. ; Jeni/ns, Zool.

Bvaqle, Fish. p. 158 ; Bleek. Nat. Tijds. Ned. Lid. xi. p. 108, and Atl
Ichih. Ostrac. p. 39, pi. 2. fig. 4 ; Hollard, Ann. Sc. Nat. 1857, vii.

p. 1G5.

lentiginosus, Bl. Schn. p. 501.

meleagris, Shaw, Zool. v. p. 428, pi. 172, and Zuol. 3Iisc.

pi. 253.

Carapace four-ridgcd, without spines, forming a broad continuous

bridge across the back of the tail, llidges blunt. Back convex,

without raised lidgc in the median line. Interorbital space flat

;

anterior profile of the snout concave. All parts covered with very

numerous and small white dots, some of them confluent into undu-
lated lines.

Indian Ocean and archipelago ; Pacific.

a-b. Adult (04 inches): skins. Zanzibar. From Lieut.-Col. Play-

fair's Collection.
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c. Adult. Mailtigaseur. rnwntt-d !>> l>i. .1, R. Gray.

(/. Adult : wkin. t't\vloii. From Ur. Kfl:i;iit'ti (\>llootii>n.

<*. Adult. Kivst-lnditiu mvlui>i'lni,'«>. Ki>nn \h\ IUoi'Ivci'm lolKituin.

/-</. Adult, rtu-ilio. Voyaj;<> i>t' ll.M.S. • llti:dd.'

h'l-. Adult. l\idt'-f,'ro\vn, and youiij;-. I'acitio. l'i>'i\\ look's vi>>af;t<.

—Typoit ot" ('. »i»f'/c'ii(/it><.

10. Ostraoion ronavdi.

li/wA, Act. SiH>, Jitdo-Nftrl. i, ./*(i/M>(y<tii, j>, (VS ^iioi ,ivu(>n,">; ><//,

Jehth. Ihhoc. \\ 41. jd. l). li^'. (1.

Carajmoo tV>ur-ridf:;«'d, withnut spiuos. r.irmnii; a coutintious luidjco

atTo.'W tho baok of tho tail. Ividf^cs .sluiip. Haidx tiat ; iiiliMorhital

upaoo slij^htly ooiu'avo. llaok \uiuut<dy puiu'tulatcd with ldu<>

;

sidoa aud alulomoii with hhii,-*h ilark-t'dj^od ocidli. Two Iduish liuiv-*

r\iu IVoiu tht> t<yo, ludow tho dor.sal ridf;o. to tlu< tool id' \\w tail ; a

hluish liMi> rrossoH tho rort<hoad ; a hoii/.tudal hlui.tli hhu-k cdi^t-d

hiiiul oM tho I'hi'ok aloiijj; a outaiiootis fold ; a sii\ular vortical haiul

iVoui tho oyo to tho >;ill opoiiiuf;'. 'I'ail with rotioulatoil hhn?<h liutvs ;

caiulal flu w ilh hhu'k dot.-*.

.\i\iltoyiia aud Coraiu ; Java.

K, Typo of tho spooioM. I iui'hos \o\\i^. Amlio\a;i. Fioui Pr.

"|!l.'i-kt>r's Colh'.-tiou.

l>. Vowv and ;i liidl' iiulios h>U:;-. Auilioxua. rmih:iMd of ilf.

Frank.

c. Four aud a li.ill' uulios Ion;;, ,la\a. I'uiiluiM'd of Mi . .I.iunai'h.

11. O.strai'iou sohuou.sis.

7f/.yA\ All/, Ti/ih. AV,/. hut. \. p. ".>i'>. and .Itl. /<AM. Ihtnic. p, -I-.',

pi, -.MiK. 1.'

Carapaoo four-rid^oil, witliout spiuos, foriuiui;' a ooutiuuous hridf^'o

aoros.s tho hack of tho tail, Kidf^ivt .sharp. lut<norhital spaoo aud

hai'k tlat, Uaok \uiu\itoly piuiotulatod with Iduo, Sidt*s ol' tho

oarapaoo ai\d tail with hluish rotioulatod lino,s, Si\o\it, siilo ol ilio

lioad, aud ahdiuuon w ith .st\i;dl brow n .-.pot-.. Tl\ii'(- or fouruudul.atod

hlui.sh liuos luu froui tho i \ o low.ird:. tlio end of I ho i'aiapaot\

l'a\ukd tin willi Mack dot.-*.

I',:l^t Indiiiu aii'hipola^o.

(I. ,\ilul(, li ii\chos louf^. F.a.st ludiau arohipolajjo. From l^r.

lUcckci's ("olloction.- thio of tho t\i>icat .spcciuions.

I>. Adult. J:i\a. I'uicha.NCil of Mr. .lamrai'h.

(•. Adnll, .\ud<o\ua. I'uicha.scd of llr. I'r.iuk.

,1. 11. df :;io\Mi, I'roui tlio ('ollci'lioi\ of tho /.oolo,!;ical SoiMctv.

t-. Ostvacioii ovuatus.

llolliinl, Aiiit. Si\ \,if. is,"i7, \ii. p. ItUi,

Carapaoo foiir-rid};i-d, willii'ul spino.s, .V u\oro or h-.-^s pointed

jirotuhorauco in front ol iho doi>al tin, froui w huh .loxoral raisod
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lines radiate. Interorbital space concave. Sides and back punc-
tulutcd with white, abdomen with brown. Two lij^ht brown-
edged bands on the side : one, which is the broader and more con-
stant, proceeds from the lower part of the gill-oponing ; the other
is close to the dorsal ridge. Sometimes the lower band advances on
the cheek, where it is bifurcate, one part crossing the forehead.
Sometimes all the dots are brown. (Bollard.)

Marquesas Islands.

13. Ostracion nasus.

Ostracion nasu.s Bl. Aitsl. FUrh. i. p. 118, taf. 1-38; lil. Schn. p. 500;
Lact'p. i. p. 4o8; Jilcck. Verh. But. Gen. xxiv. BalUt. p. .3.3, tab. 7.

fig. \~>, and All. Ichth. Ostrac. p. .30, pi. 4. fig. 2, and pi. 2. tig. .5;

Hollard, Ann. Sc. Xat. 18.j7, vii. p. 101 ; ? Day, Fuih. Maluh. p. 2.53.

tesserida. Cant. Mul. FUh. p. ;j07, pi. 8. figs. 2 & 3.

Carapace five-ridged, without spines, forming a broad continuous
bridge across the back of the tail. A very distinct ridge runs along
the median line of the back. All the ridges rather sharp. Inter-

orbital space deeply concave, the superciliary edge being granulated
and passing into the lateral dorsal ridge. Snout with the anterior

"profile concave, and with a more or less developed hump immediately
above the mouth. Body and tail with irregularly scattered round
black spots, each of the size of the pupil of the eye. Abdomen
white.

East-Indian archipelago ; Pacific.

a,h-c. Young. Pinang. From Dr. Cantor's Collection.—Types of

0. tesserida.

d-e. Adult (8| inches) and half-grown : skins. Pacific. Voyage
of H.M.S. ' Herald.'

f-h. Half-grown : skins.

14. Ostracion rhinorhynchus.

Wilhdjhhy, Append, p. 20, tab. J. 11 ; Scba, iii. tab. 24. fig. 4.

Ostracion, sp., Artedi, Sijnon. p. 84. no. 7 ; Genera, p. 50. no. 3;
Gronov. Mus. i. p. 54. no. 120, and Zf)ophyl. p. 24. no. 174.

Ostracium nasus. Cant. Mai. Fwh. p. 369 (not BL).
Ostracion rhinorhvnchus, Bleik. Verh. Bat. Gen. xxiv. Balist. p. 34,

pi. 0. fig. 12 ; All. Ichth. Ostrac. p. 37, pi. 1. fig. 1, and pi. .3. fig. 1.

Carapace four-ridged, without spines, forming a continuous bridge

across the back of the tail. The median line of the back is distinctly

raised. Interorbital space very slightly concave. Snout with a

hump which, in adult examples, is but little below the level of the

forehead. Back and tail, and sometimes the sides, with numerous
small brown dots (2-10 on one scute). Abdomen immaculate.

East-Indian archipelago ; Australia.

n-b. Half-grown : skins. Pinang. From Dr. Cantor's Collection,

c. Adult (11 inches). East-Indian archipelago. From Dr. BItiker's

Collection.—Type of the species.
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d-e. Adult and half-grown : skins. Australia. Presented by the

Earl of Derby.

/. Half-grown : skin. North-west Australia. Turchased of Mr.

Buboulay.

Ill, Carapace foiir-rkhjcd, with .y)ines.

15. Ostracion diapliamis.

POatracion, sp., Gronor. Zaophi/l. p. 4o. no. 176.

Ostracion diapbanus, Bl. Sclm. p. 501 ; Blcvk. Act. Soc. Sc. Indo-Ncerl.

iii. Japan, iv. p.;58 ; IlolIanJ, Ann. 8c. Nat. IS-")?, vii. p. 157.

brevicornis, Schley. Faun. Japan. Poiss. p. 297, tab. 1(30. fig. 3.

undeciiii-aculeatus, SmitJi, III Zool. S. Afr. pi. 17; Custeln. Mem.
Puiss. Afr. Avstr. p. 78.

pentacornis, Bennett, Whalhu/ Vai/ai/c, p. 200.

La3topbrys diapbanus, Kaup, Arch. Ktn/esch. 1855, p. 217.

Ostracion (Acaiitbostracion) cornutus, Bleek. Atl. Ichth. Ostrac. p. 33,

pi. 2. tig. 2, and pi. 4. bg. 3 (not L., see Peters, Munatsher. Ak. Wiss.

^er/. 1808, p. 401).

Carapace fonr-ridgcd ; the broad bridge across the back of the

tail is formed by four transverse series of scutes. A pair of short

conical spines divergent, and pointing forwards in front of the orbits.

A triangular compressed spine in the middle of the back ;
generally

a small spine on each dorsal ridge, opposite to the central spine.

Ventral ridge terminating behind in a strong flat spine, and fre-

quently with two other smaller spines on the side. Interorbital

space deeply concave. Caudal fin of moderate length. Sometimes

uf uniform coloration, sometimes A^dtli bluish, sometimes with black

spots.

From the Cape of Good Hope to Japan and Australia.

o-c. Adult (8| inches), half-grown, and young: skins. Cape of

Good Hope.—Types of 0. undccim-acaleatus.

d. Adult. Japan. Purchased of Mr. Jamrach.

e. Young. Jajian.

f-h. Young. Pacific.

i-m. Adult : skins.

a. Young. Presented by G. Bennett, Esq.

16. Ostracion fornasiiii.

Ostracion loruasini, Bianc. in Mem. Accad. Sc. Bulm/n. vi. p. 151, pi. 1.

fig. 1; Gihith.inFish. Zaiiz.]).l-2i).

cornutus, var., Peters, Wiee/ni. Arch. 1855, p. 278.

Lastophrys foiuasini, Kaup, If'ief/in. Arch. 1855, p. 217.

Ostracion pentacantbus, Blcek. Act. Soc. Sc. Indo-Xeerl. ii. Aniboi/na,

viii.p. 98.

( Acantbostracion) foniasini, Bleek. Atl. Ichth. Ostrac. p. 34, pi. 3.

fia'. 4.

Carapace four-ridged, the bridge across the back of the tail

formed by three transverse series of scutes only. A pair of short

conical spines pointing forwards, jMvcdlcl or slighthj coHvcrf/ent in

front of the orbits. A large triangular compressed spine in the
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middle of the back ; no spine on the lateral dorsal ridge. Ventral

ridge terminating behind in a strong claw-like spine, but without

other spines. Interorbital space deeply concave. Caudal fin

of moderate length. Body with irregular bluish and blackish

markings.

Indian Ocean and archipelago.

a. Adult (5 inches long) : skin. Zanzibar. From Lieut.-Col.

Playfair's Collection.

I). Half-grown. Zanzibar. From Lieut.-Col. Playfair's Collection.

c. Adult. Mozambique. Presented by Ur. Livingstone.

(/. Adult. Amboyna. From Dr. Bleeker'e Collection.—Type of 0.

jMiitacanthus.

e. Half-grown: skin.

17. Ostracion cornutus.

Wil/iif/Jihi/, Append, p. 20. no. 12, tab. J. 13. fig. 1 ; VaJoit. pp. 3o8,
45 1", 45."j, 4UJ, figs. 3G, 333, 344, ,307; Rmjsch, pp. 9, 10, 17, tab. 5.

figs. « & 20; tab. 9. fig. 8 ; Rmard, i. tab. 39. fig. 197, ii. tab. 8.

fig. 38, tab. 13. fig. GO, tab. 27. fig. 135 ; Seha, iii. tab. 24. figs. 8,

9, & 13.
\

Crayracion no. 2G, Klein, Pise. Miss. iii. p. 22.

Ostracion, sp., Gronov. Mus. i. p. •'54. no. 118 ; Zoophi/l. p. 45. no. 175.

Ostracion cornutus, L. Si/st. Nat. i. p. 409; liloch, i. p. 105, tab. 133;
lil. Schn. p. 500 ; Lac'ep. i. p. 470 ; Slunv, Zool. v. p. 223, tab. 170

;

Schley. Faun. Japon. Foiss. p. 299, tab. 131. fig. 4; Blcek. Verh.

Bat. Gen. xxv. Balist. p. 32 ; Hollard, Ann. Sc. Nat. 1857, vii.

p. 158 ; Peters, Monatsh. Ak. Wiss. Bed. 18G8, p. 460.—— arcus, Bl. Schn. p. 502.

Ostracium cornutuni, Cant. Mai. Fish. p. 365.

Ostracion valeutini, Bleek. Journ. Iml. Archipel. 1848.

(Acautliostracion) arcus, Bleek. Atl. Ichth. Osfr. p. 35, pi. 2.

fig. 3, pi. 4. fig. 4.

Carapace four-ridged, forming a broad bridge across the back of

the tail. A long conical spine above each orbit, pointing forwards.

Each ventral ridge terminates behind in a similar long spine point-

ing backwards. Each dorsal ridge with a slight prominence in the

middle of its length, but it is not developed into a spine. Median
line of the back slightly raised, without spine. Interorbital space

deeply concave. Caudal fin very long in adtilt examples, with
simply bifid rays. Carapace and tail with round bluish and blackish

spots in moderate number, of the size of the pupil of the eye.

Indian Ocean and archipelago ; Micronesia.

a-b. Half-grown. Port Natal. Purchased of Mr. Ayres.

c-d. Adult and half-grown : skins. Zanzibar. From Lieut.-Col.

Playfair's Collection.

e,f. Young. Zanzibar.

(/. Young. Seychelles. From Prof. E. P. Wright's Collection.

/(. Young : skin. Indian Ocean. Presented by Sir A. Smith.

/, k--l. Young. Pinang. From Dr. Cantor's Collection.

m, n, 0. Half-grown. East-Indian archipelago. From the Col-

lection of Dr. van Lidth de Jcude.
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p, q. Several examples, adult, half-grown, and young. Amboyua.
Purchased of Hr. Frank.

r. Half-grown. Siam. Purchased of Mr. Jamrach.
s. Adult : skin. India. Purchased of Mr. Warwick.
t, u, V. Half-grown and young. China.

IV. Adult: skin. Island of Nairai (Feejee Islands). Voyage of

H.M.S. ' Herald.'

x-y. Half-grown. Micronesia. Purchased of Mr. Wright. Very
young. New Guinea. Presented by Mrs. Stanley.

s, a, /3, y-^, e-f. Adult (l-t inches long), half-grown, and young.

7]-K. Adult, half-grown, and young : skins.

/3. AllACANA.

Aracana, Gray, Ann. Nat. Hist. i. p. 110.

Acerana, Capropygia, Keutrocapros, et Auoplocapros, Kaup, Wiegm.
Arch. 1855, p. 219.

Carapace not closed behind the anal fin.

Japanese and Australian seas.

1. Aracana aculeata.

Ostracion aculeatus, Houftui/n, Verh. IIoll. Maatsch. Wet. Haarlem,
XX. 2. 1782, p. 340 ; £1. Schn. p. 500.

hexagonus, Thvnberq, Vet. Ac. Nya Ilandl. xi. 1790, p. 107,

tab. 3 ; Bl. Schn. p. 502".

stictonotus, Schley. Fami. Japon. Pviss. p. 297, tab. 131. fig. 3

;

Bleek. Verh. Ak. Wet. i. Japan, p. 15.

Carapace six-ridged, there being a ridge along the middle of each

side ; no crest on the back or abdomen ; a naked stripe in front of

the vent. No supraorbital spines ; a short flat sjnne in the middle

of each dorsal and ventral ridge ; sometimes some additional spines

on the lateral and ventral ridges. The upper half of the body with

brown spots.

Japan.

a-h, c-e. Adult (0 inches long) and half-grown. Japan.

2. Aracana unistriata.

Acerana (Capropygia) unistriata, {Gray) Katip, Wicym. Arch. 1855,

p. 220.

Body six-ridged. Four large compressed spines ; one on each

lateral dorsal ridge and one near the end of each ventral ridge. No
supraorbital spines. Interorbital space concave, A blackish lon-

gitudinal band from the eye along the side.

Habitat ?

a-c. Types of the species : skins, 3-4| inches long.

3. Aracana aurita.

Ostracion auritus, Shaiv, Nut. Misc. tab. 3.'>8, or Gen. Zool. v. p. 429,
pi. 173 ; Lacep. Ann. Mas. iv. p. 58 ; Ilichards. Trans. Zool. Sue.

iii. p. IGO, tab. 9.
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Ostraciou slriatus, Shmu, Zool. v. p. 430.

(Aracana) auritus, Gray, Lul. Zool. c. fig. ; Bleek. Virrh. Ak,
Wet. Antsterd. 1855, Van Diemen's Lund, p. 2(J; llollard, Ann,
Sc. Nat. 1857, y'n. p. 143.

(Aracana) lineata, Orar/, Ann. Nat. Hist. i. 1838, p. 110.
reevesii, Gray, I. c. p. 111.

fobinii, Dunov. Nat. Rep. tab. GO.

spilogiister, Richards. I'roc. Zool. Soc. 1840, p. 27, and Trans.
Zool. &UC. iii. p. 1G3, t. 10. f. 1 ; Hollard, I. c. p. 145 ; Rleek. I. c.

p. 27.

Back without, iibdomen with a crest. Spines : one above the
hind part of the orbit pointing backwards ; two on each side of the

back, rather close together ; one in the middle of the side ; two or

three on each side of the abdomen. Anterior profile of the snout
without hump. Head and bodj' with longitudinal, more or less un-
dulated brown stripes, much narrower than the interspaces ; there

arc four of them on each cheek. In old preserved examples the
ornamental colours disappear, the entire fish being of a more or less

uniform coloration.

Tasmania ; South Australia.

a. Type of the species : skin. From Cook's voyage.

h. Adult (6 inches long) : skin. Presented by J. R. Reeves, Esq.

—

Type of 0. reevesii.

c. Adult. Tasmania.

cl-e. Half-gro^vn : skins. Tasmania.

f-h. Young : skins. Tasmania.—Types of 0. lineatus.

i. Adult. Australia. Presented by J. B. Jukes, Esq.—Type of 0.

spilorjcister.

k. Adult : skin. Australia. Presented by G. F. Angas, Esq.

7. Half-grown. Australia. Presented by Sir John Richai'dson.

m. Several adult and half-grown examples : skins.

n. Young.

4. Aracana ornata.

Ostracion (Aracana) ornata. Gray, Ann. Nat. Hist. i. 1838, p. 110;
Richards. Trans. Zool. Soc. iii. p. 105, tab. 10. fig. 2 ; Hollard, Ann.
Sc. Nat. 1857, vii. p. 142.

( ) flavigaster, Gray, I. c; Richards. I. c. p. 164, tab. 11.

fig. 1.

Back without, abdomen with, a crest. Spines : one above the

middle of the orbit, nearly erect, pointing upwards and outwards

;

two on each side of the back ; one in the middle of the side ; two
on each side of the abdomen, the foremost being well developed, and
situated immediately behind the root of the pectoral. Snout of

adult examples with a more or less developed hump. Head and
body with numerous alternate brown and yellowish longitudinal

stripes, the brown ones being rather broader than the yellowish
;

there are about seven brown ones on each side of the head. The
brown stripes of the body are sometimes broken up into small spots

(0. ornatus).

Tasmania ; Southern Australia.



2G8 SCLERODERMI.

(t. Type of 0. ornatm : skin, 5 inches long. Tasmania.
h. Type of 0. flavu/aster : skin, 5 inches long. Tasmania.
c-d. Half-grown : skins. Tasmania.
e. Young. Port Lincoln. From the Collection of the Zoological

Society.

f-h. Half-grown and young : in bad state.

5. Aracana lenticularis.

Ostracion lenticularis, Hicliards. Froc. Zuol. Soc. 1841, p. 21, and
Trans. Zool. Soc. iii. p. 158.

Acerana (Anoplocapros) grayi, Kuup, IVifgm. Arch. 185-5, p. 221.

Carapace nnich compressed, back and abdomen compressed into a

crest ; no spines, sometimes the centre of each scute slightly raised.

Body uniformly coloured or with blackish spots on its iippcr half.

South Australia.

a-h. Twelve inches long. Sydney. From Mr. delft's Collection.

c. Adult : skin. South Australia.—Type of the species.

d. Adult : skin. Australia.—Type of A. (jrayi.

e-h. Half-grown and young : skins.

APFEXDIX TO OSTRACIOX.

Ostracion hoops.

Ostracion boops, Richarch. Toy. Ereh. & Terr. Fish. p. 52, pi. 30.

tigs. 18-21.

Centaurus boops, Kaup, Wieym. Arch. 1855, p. 221.

This fish was taken in the South Atlantic by Dr. Hooker, in a

tow-net. No specimen was presented. It is c^•idently a young
Ostracion.
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Fam. 2. GYMNODONTES.
G3'mnodontes, Cuv. Reyne Aiiiinal.

Body more or less shortened. The bones of the

upper and lower jaw are confluent, forming a beak
with a trenchant edge, without teeth, with or without
median suture. A soft dorsal, caudal, and anal are

developed, approximate. No spinous dorsal. Pectoral

fins ; no ventrals.

Mannc fishes of the temperate and tro])ical regions. Some species

confined to fresh water.

Si/no^sis of the Groups and Genera.

First Groxip. Triodontina.

Tail rather long, with a separate caudal Jin ; abdomen dilatable into

a lanje conijrressed sac, supported Inj a long pelvic bone. Air-
liladdcr present.

The upper jaw divided by a median suture, the lower simple.

1. Triodvn, p. 270.

Second Group. Tetrodontina.

Tail and caudal Jin distinct. Part of the asophagus much exten-

sible, and capable of being Jilled ivith air. ]\^o pelvic bone.

Air-bladder present.

A. Both jaws (lictded hy a median stiturc.

Dorsal aud anal fins many-rayed 2. Xcnopterus, p. 270.

Dorsal and anal fins very short 3. Tetrodon, p. 271.

B. Jaic,^ without median suture.

Nasal tentacle simple, with a pair of lateral openings. Dermal ossifica-

tions vs'itli a stiff hut moveable spine .... 4. Uiodon, p. 306.

Nasal tentacle simple, with a pair of lateral openings. Most of the der-

mal ossifications three-rooted, with a stiff" inunoveahlo spine.

5. Cliihmn/cterus, p. 309.

Nasal tentacle with two cylindrical and tapering branclies ; no nostril.

Posterior dermal ossiticatious three-rooted, with a stirt' immoveahle
spine l). I)iroti//ic/it/n/s, p. 314.

Nasal tentacle as in Dicoti/!ic/ithj/s. All dermal ossilii-aliuns with stiff

moveable spines 7. Atupomijctcrus, p. 315.

A nasal tentacle. Dermal ossifications very small, two-rooted, with a
tine flexible spine 8. I'richodiodon, p. 310,

No nasal tentacle. Dodj' covered with long hair-like bristles.

9. Trivhocyclus, p. 310.

Third Group. Molhia.

Bod)i compressed, very short, not extensible by air ; fail c.vtremely
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short, truncate. Vertical fins confluent. No j^elv'ic hone. Air
bladder ahscnt.

.Taws without median suture 10. OrtJiaf/oriscu.s, p. 317.

First Group. TRIODONTINA.
1. TEIODON.

Triodon, (lieinwardt) Ci<v. JRer/ne Anim.

The upper jaw divided by a median suture, the lower simple.

Body covered with small osseous, scale-like, spiny subimbricate

laminae. Two distinct nasal opeuings on each side. Tail long, ter-

minating in a distinct bilobed fin ; Caudal and anal fins short.

Abdomen dilatable into a very large, compressed, pendant sac, the

lower part of which is merely a flap of skin, into which the air does

not penetrate. The sac is kept expanded by the very long pelvic

bone. Skeleton ossified, with the ribs well-developed.

Indian Ocean and archipelago.

1. Triodon bursarius.

lietiard, Foiss. Moll. ii. pi. 30. fig. 142 ; Ru.i/sch, Anib. p. 31, pi. 16.

fig. 1.

Triodon bursarius, (Remio. ) Cuv. Regne An. ; Blcek. Verh. Bat. Gen.

xxiv. Bluotk. p. 20, and Atl. Ichth. Gyimiod. p. 84, pi. 10. fig. 1.

macropterus, Less. Voy. Coqu. Zool. pi. 4 ; Dareste, Ann. Sc.

Nat. xii. p. 68, pi. 1. fig. 1 (osteol.).

B. 6. D. 10. A. 9. C. 18.

Eye large, about one-fourth of the length of the head. A largo

irregidar black spot edged with yellow on the upper part of the ven-

tral sac.

Indian Ocean and archipelago.

a-h. Adult (19-21 inches long) : stuffed. Mauritius. Purchased

of Mr. Cuming.
c-d. Adult : stuffed. India.

Second Group. TETRODONTINA.

Globe-fishes, well known from their being able to fill their body

with air, and to float on the surface of the water belly upwards.

2. XENOPTEEUS.
Xenopterus, Bihron, Rev. Zool. 185-5, p. 281.

Chonerhinus, Bleek. Atl. Ichth. Gyvinod. p. 77 (not before charac-

terized).

Jaws divided by a median suture. Body with small dermal ossi-

fications, each with two or three roots and a spine. Dorsal and anal

fins many-rayed. Nostrils funnel-shaped, with fringed margin.

Indian archipelago.
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1. Xenopterus naritus.

Tctraodon naritufi, HicJiards. Voy. Samur. Fish. p. 18, pi. 8 ; Cant.
Mai. FUh. p. ,",8.!, pi. 10 ; Bleck. Verh. Bat. Gen. xxiv. lilootk. p. 21,
or Nat. Ti/dschr. Ned. Ind. iii. p. 439.

Tetrodon graudispiua, Van dcr Ilueven, Handb. Dlerk. 2nd edit. ii.

p. 275.

Chonerliinus naritus, Bleek. Atl. Ichth. Gymnod. p. 77, pi. 7. fig. 2.

D. 32-38. A. 28-32. The abdominal spines ascend to above the

level of the pectoral, in front and behind this fin. Eye uot larger

than the nostril (in adult examples).

Vert. 12/17. This species has very frequently osseous tumors on
the first interhocmal and on the last haimal and neural spines. These
enlargements are constantly observed in certain Acanthopterygians.

Eivers of Sumatra and Borneo ; Sea of Pinang.

a. Type of the species. Sarawak. Presented by Sir J. Richai'dson.

h. Eleven inches long. Borneo. From Dr. Bleeker's Collection.

C'd. Half-gro-wTi : skins. Pinang. From Dr. Cantor's Collection.

e. Adult: skeleton,

2. Xenopterus modestus.

Tetraodon modestus, Bleek. Nat. Tyds. Ned. Ind. i. p. IG, and iii.

p. 440, or Verh. Bat. Gen. xxiv. Blootk. pp. 19, 21.

Chonerliinus modestus, Bleek. Atl. Ichth. Gymnud. p. 78, pi. 9. fig. 8,

D. 25-26. A. 23-25. The abdominal spines do not extend up-

I'wards beyond the root of the pectoral. Eye larger than nostxil.

Rivers of Sumatra and Borneo.

a. Four inches long. Borneo. Purchased of Hr. Frank.

h. One of the typical specimens. Borneo. From Dr. Bleeker's Col-

lection.

3. TETEODON*.
Tetraodon, sp., Linne.

Gastrophysus (Phvsogaster) , Chelonodon, CheiUchtliys et Arothron,
Miiller, Abhandl Bed. Ak. 1839, p. 252, and Wteym. Arch. 1843,

p. 330.

Holacantlius, Gronor. Syst. ed. Gray, p. 23.

Prilonotus vel Anchisoiiius, Kai/p, in Voy. Herald, Fis?t. 1854.

Tropidiehthys, Bleeker, 1854.

Anosmius, Peters, Wieym. Arch. 1855, p. 274.

Promecocephale, Dilobomyctere, Tetrodon, Amblyrhyncliotc, Ge-
neion, Catopliorhynque,l}atracliop8, Monotrete, Rhynchote, Bibron,
Bev. et May. Zoul. 1855, p. 279 et seqq.

* 1. Tetraodon brunneus, Brevoort, Ex]ped. Ja^an, Fish, p. 284.—Japan.

—

Founded on a rude drawing.
2. lineolatus, I'ocy, Hepert. Fis.-nat. Cuba, 1808, p. 432.—Cuba.
3. granimatocephalus, Schley. Faun. Japon. Poiss. p. 28G, pi. 120.

fig. 3.—Japan.
4. Crayracion cocbinchinensis, Steinduchner, Verh. zool.-bof. Ges. Wien,

1860, p. 481), taf. 5. fig. 1.—Cochinchina.
.'). Tctraodon blocbii, Casfelnau, Poisn. d'Afr. Ai's'r. p. 7.").— Ka'.k B.iv,

South Africa.
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Rhyiicliotus, Batracliops, Apsiceplialus, Brachycephalus, Mouotreta,

HoUard, Ann. Sc. Nat. 18-j7, viii. p. 275 et scqq.

Tetraodon, Ci-a^Taciou (Klein), Leiodon (Swains.), Cantliogaster

(Swain.^.), Bleeher, Atl. Ichth. Gymnod. p. 49,

Osteolofry : see Hullard, I. c. ; Owen, Osteolog. Catcd. i. p. 81.

Jaws divided by a median suture. Body with or without small

dermal ossifications. Dorsal and aual fins short, with the rays in

small number.
Tropical and subtropical seas ; some species in rivers.

Sijnopsis of the Suhgcnera and Species.

I. The dermal ossifications are in the form of spines and of scutes, the

latter forming a continuous carapace round the trunk : Ilcmico-

niatus, m., p.

II. No scutes forming a carapace.

1. Nasal organs very conspicuous. Back broad, not compressed.

A. Nasal openings two on each side, opposite to each other,

and situated in a single more or less prominent papilla

:

Tetraodon, Bleek.

a. A more or less distinct fold along the lower part of the

tail : Gastrophysus, MiilL, p. ;?7-').

b. No fold along the lower part of the side of the tail or

bodv. Body more or le?s spiny: CJieilicJithi/.^, l^Liill.,

p. 282.

c. No fold along the lower parts. Skin entirely smooth :

Liosaccus, m., p. 287.

B. Nasal opening one on each side ; it is in a simple tube, which
is sometimes two-lipped at the extremity. Body spiny :

Crnyracioa, sp., Bleek., p. 288.

C. A simple, non-perforate nasal cavity with a fringed edge.

Body spiny: Clielonodon, Midi., p. 288.

D. A simple circular nasal ca-sitv. Bodv smooth : Munotrettts,

Bibr.,p. 290.

E. On each side two solid nasal tentacles without opening

:

Arothron, MUll., p. 290.

2. Nasal organs quite inconspicuous. Back compressed into a keel

:

Anosmius, Ptrs., p. oOO.

I. llic dermal ossifications arc in the form of spines and of snffcs, the latter

forminy a co/dinuovs carapiaec round the trunh: Hemiconiatus, m.

1. Tetrodon guttifer.

Bennett, Proc. Comm. Zool. Soc. 18:30, p. 148.

Head entirely naked ; the greater part of the trunk, down to the

sides of the belly, covered with granulated scutes, irregular in shape

and size, forming a carapace as in Ostradon. The scutes pass pos-

teriorly into lanceolate ossifications, which are entirely hidden in

the skin. Throat and anterior part of abdomen with numerous
small two-rooted spines. Snout obtuse, the small eye being midway
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between the end of the snout and the gill- opening. Interorhital

space very broad. Nostrils ? Tlio length of the head is rather less

than its distance from the dorsal, which is of moderate size, nine-

rayed (?). Caudal fin sliglitly emarginate. Brownish grey above,

with small scattered whitish spots in smnll number.
West Africa.

a. StufiFed, 20 inches long. Gambia. Purchased of Mr. "WTiitely.

The typical specimen of Bennett's T. guttifer appears to be lost

;

yet I do not hesitate to identify our specimen with Bennett's species,

as the diagnosis given by him agrees well enough with it. He did

not perceive the osseous scutes which in fresh specimens may be
liidden below the skin, or be entirely absent in j-ounger examples.

II. No scKtes forming a carapace.

1. Xasal organs very conspicuous. Back broad, not compressed.

A. Nasal openings tivo on each side, opposite to each other, and situated in a

single more or less promineiit papilla.

a. A inore (n- less distinct fold of the skin along the lower jyart of the tail

:

( 'a-;trophysus (^liill.).

2. Tetrodon lagocephalus.

Seba, iii. pi. 23. ii<x. 6 fyounn:).

Tetrodou lagoooplialus, L. Ama'n. Acad. i. p. 310, tab. 13. fig. 4 (bad),
and Si/sf.''Naf. i. p. 410 (not svnon.) ; Pmn. Brit. Zool. ed. 1812,
iii. p. 174, pi. 23.

liBvigatus, Pe^in. Brit. Zuol. iii. p. 132, pi. 20.

stellatus, Donov. Brit. Fish. iii. pi. 66 ; Turton, Brit. Fann.

p. IK); Flem. Brit. An. p. 174; Jenyns, Man. p. 489.

Lagocephalus pennantii, (Swains.) Bonap. Fann. Ital.

Tetrodon pennantii, Tarr. Brit. Fish. 2nd edit. ii. p. 457 : Conch,
Fish. Brit. Isl. iv. p. 373, pi. 244.

Body entirely naked above and on the sides ; abdomen covered

iinih fi.ved fonr-rooted spines of moderate size. The length of the

head less than its distance from the dorsal. Caudal fin emarginate.

Uniform greenish above, sides silvery, sometimes with rouiul blackish

spots ; abdomen white. Young with eight or nine cross bands on
the back, and generally with black spots on the belly.

East-African coasts ; Irish and English coasts.

n. Adult : stuffed. Algoa Bay. Presented by the Zoological Society.

b. Adidt (194 inches): stutied. South Africa. Presented bv Sir

A. Smith,

r. Half-gTown : stufiTeil. ^lauritius. From the Collection of the

Zoological Society.

</. Adult: stuftcd. Channouth, Dor.setshire. Presented by H. E»^
Norris, Esip /.-.c^^^f -.^V^/^V * > '-•f c'/ r/ '\-^ S-jt^

I
. Adidt : skin.

'

/'. Young: skin.

(J.
Very young (2 inches). From the Haslar Collection.—Tliis cx-
VOL. VIII. 1
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ample shows the black dorsal cross bands, agreeing perfectly

with the figure given in Seba's ' Thesaurus.'

h, i. Several very young examples, 1-2 inches long. Open ocean.

—Coloration as in spec. g.

I: Several very young examples, obtained in latitude 20° N., longi-

tude 22° 53' W.

3. Tetrodon Isevigatus.

Orbis lagocephalus, G-'rew, 3Iiis. lie//. Soc. 1081, p. 108, tab. 7 {lower

figure) ; Willughhy, p. 144, tab. J. '2.

Ostracion no. 13, Artedi, Genera, p. 58.

Tetrodon Li3vigatus, L. Syst. Nat. i. p. 411 ; Lacep. i. pp. 47G, 497,

500 ; Bl. Sc/in. p. 506 ; Dckay, Neiv York Fcum. Fiih. p. 329,

pi. 56. fig. 182 ; Storer, Mem. Am. Soc. viii. p. 418 (pi. 34. fig. 1) ;

Poey, Repert. Fis.-nat. Cub. 1868, p. 431.

lagocephalus, (not L.) Bl. Ausl. Fisch. i. p. 126, taf. 140 ; Lacep.

i. pp. 475, 495 ; Bl. Schn. p. 503.

Tambosil, Parra, p. 37, lam. 19.

? Tetrodon curvus, Mitch. Lit. ^- Phil. Trans. New York, i. p. 472
(young).

Tetrodon mathematicus, Mitch. I. c. p. 474, pi. 6. fig. 6 ; Storer, Bost.

Journ. Nat. Hist. iv. p. 183.

pachvceplialus, lianzani, Nov. Comm. Ac. Sc. List. Bonon. iv.

1840, p."73, pi. 10. fig. 2.

Ilolocanthus melanothos, Gronov. Syst. ed. Gray. p. 24,

Gastrophvsiis lasvigatus, Bleek. Natmcrk. Verh, HoU. Maatsch. Wet.

Haarlem, 1863, xviii. p. 22, pi. 2.

Body entirely naked above and on the sides ; abdomen with small

three-rooted spines. The length of the head equal to the distance

of the gill-opening from the dorsal fin. Caudal fin forked in old ex-

amples, subtruncate in half-grown. Uniform greenish above, sides

silvery, abdomen white.

Atlantic coasts of tropical America ; Japan.

a. Adult. Gulf of Mexico. From the Haslar Collection.

b. Half-grown. Bahia. From Dr. Wucherer's Collection.

c. Adult.

d-e. Adult : stuffed. Old Collection.

/. Adult : skin. From Gronow's Collection.

Tetraodon inermis, Schleg. Faun. Japon. Poiss. p. 278, pi. 122.

fig. 2, I regard as a variety of T. Irvvigatus ; it appears to differ only

in the size of the abdominal spines, which are reduced to granules.

4. Tetrodon Imiaris.

Tetrodon lunaris, Bl. Schn. p. 505 ; Schler/. Faun. Japon. Poiss. p. 277,

pi. 122. fig. 1 ; Biipp. N. W. Fisch. p. 69 ; Cant. 3Ial. Fish. p. 378 ;

Bleek. Verh. Bat. Gen. xxiv. Blnotk. p. 12, and All. Lchth. Gymnud.
p. 63, pi. 1. fig. 2 ; Day, Fi.sh. Malabar, p. 255.

Russell, 1. p. 20. no. 29.

Tetrodon tepa, Ifam. Buch. pp. 10, 362.

leiopleura, Gray, Lnrl. Zool.

Physogaster lunaris, Mull. Abhandl. Ak. Wiss. Berl. 1839, p. 252.
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Gastrophysus lunaris, Midi. Ifici/m. Arch. ix. p. 330.

Promecocephalus luuaris, JBibr. liev. Zool. l8o5, p. 279.

Tetrodoii spadicous, liichanh. Vuy. Stilph. Ichth. p. 123, pi. 58. figs.

4&5; Bleek. Atl. Ichth. Gijmnod. p. G4, pi. 3. fig. 1.

The back is either entirely covered with .small spines (lunaris),

or anteriorly only {Kpadiceas) ; abdomen covered with similar spines;

Snout, sides, and tail entirely naked. The length of the head is

equal to or a little less than its distance from the dorsal fin. Caudal
fin cmarginate. Uniform brownish above, sides silvery, abdomen
white. Rarely a large brown band across the back.

Indian Ocean and archipelago ; Pacific ; coast of Brazil.

Var. a. lunaris. Back entirely covered with spines ; the length of

the head equals its distance from the dorsal fin.

a. Young : stuffed. Cape Seas. Presented by Sir A. Smith.

b. Young. Zanzibar. From Lieut.-Col. Playfair's Collection.

c. Adult: skin. Pinang. From Dr. Cantor's Collection.

d. Half-grown. Sarawak. Presented by the Marquis J. Doria.

e. Adult (8 inches). East-Indian archipelago. From Dr. Bleeker's

Collection.

/. Young. China. Presented by J. R. Reeves, Esq.

g. Half-grown.

Var. (3. Interorbital space and neck covered with spines ; the

length of the head equals its distance from the dorsal fin. A broad

dark band across the middle of the back.

7i. Eight and a half inches long. Brazil. Presented by J. P. G.

Smith, Esq.

Var. y. spadiceus (Rich.). Interorbital space and fore part of the

back covered with spines ; the length of the head equals its distance

from the dorsal fin. Back without cross band.

i-k. Young. Vizagapatam. Presented by Captain Mitchell.

/. Young. Coast of Malabar. Presented by Surgeon F. Day.

m-o. Half-grown. Borneo. Purchased of Hr. Frank.

p. Half-grown. East-Indian archipelago. From the Collection of

Dr. van Lidth de Jeude.

q. Adult. Philippine Islands. Purchased of Mr. Cuming.

r. Adult. China. Presented by J. R. Reeves, Esq.—Type of T.

spadiceus.

s. Half-grown.

Var. h. spadiceus (Blkr.). Like var. y, but the length of the head

is less than its distance from the dorsal fin.

t. Ten inches long. East-Indian archipelago. From Dr. Bleeker's

Collection.

H. Eleven inches long. Japan. Purchased of Mr. Jararach.

x2
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5. Tetrodon sceleratns.

Tetrodon sceleratns, (Fo7'st.) Gm. L. i. p. 1444; Bl. Srlin. p. 50(')

Lacep. i. pp. 476, 508.

argeuteus, Laci'p. Ann. Mi/s. (THid. Nat. iv. 1804, p. 211, p. 58.

fig. 2; ScJilef/. Fcnm. Japon. Pniss. p. 275, pi. 121. fig. 2; Bleek.

Nat. Tyds. Ned. Ind. iii. p. 7u7, and Atl. Ichth. Gtjmnod. p. 64,

pi. 5. fig. 1.

argyropleura, Bennett, Proc. Comm. Znol. Sac. ii. 1832, p. 184.

a.rgentatus, Bli/th, in Kelaarfs Frodr. Faun. Zeyl. i. Appettd.

p. 49.

Promecocephalus argentatus, Bibron, Pev. Zool. 1855, p. 270.

Tetraodon bicolor, Breroort, Nvt. Japan. Fish. p. 283.

Head and back finely chagrined above ; abdomen with verjr small

three-rooted spines. Side naked. Body elongate, tail depressed.

The length of the head is less than its distance from the dorsal fin.

Caudal iiu emarginate. Sides with a well-defined silvery band ; the

parts above the band bro^vuish, with small darker or black spots.

The brown colour encircles the eye completely ; a triangular silvery

spot in front of the eye. A brownish band round the chin runs

along and below the silvery band. Gill-opening deep black.

Vert. 7/10.

Indian Ocean and archipelago ; Poljniesia and Australia.

a-h. Adult (27 inches) and young : stuffed. Zanzibar. From Lieut.

-

Col. Playfair's Collection.

c. Young. Zanzibar. From Lieut. -Col. Playfair's Collection.

d. Adult. Ceylon. From the Collection of the Zoological Society.

—Type of T. argyvopleum.

e. Adult : stuffed. Madras.

f. Young. Ambopia. Purchased of Hr. Frank.

g. Half-grown. East-Indian archipelago. From Dr. Bleeker's

Collection.

7). Young. Philippine Islands. Purchased of Mr. Cuming.

i-l. Young. Formosa. From Consul Swinhoe's Collection.

m. Young. South Australia. From Mr. Bynoe's Collection.

n. Adult: stufted. Australia? Voyage of H. M.S. ' Herald.'

0. Adult : stuffed. Presented by the Linnean Society.

p-q. Skulls.

r. Adult: skeleton.

6. Tetrodon honckenii.

Tetraodon honckenii, BL Ami. Fisch. i. p. 133, tab. 143 ; Lacep.

Poiss. i. pp. 475, 492 ; Bl. Schn. p. 504 ; Bleek. Atl. Ichth. Grjmnod.

p. 60, pi. 2. fig. 2 ; Ca.stelnau, Poiss. Afr. Aiistr. p. 74.

atratiis, Richards. Voy. Samarang, Fish. p. 15, pi. 7.

Holocanthus lagoceplialus, Gronov. Syst. ed. Gray, p. 25.

Gastropliysus honckenii, Bleek. Nat. Tyds. Ned. Ind. vii. p. 258.

Back covered with very small spines from the nostrils nearly to

the dorsal fin ; abdomen entirely covered with numerous similar

spines ; a cross band of spines across the side behind the pectoral

fin ; the remainder of the side naked. The length of the head is
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a little less than its distance from tlie dorsal iin. Caudal fin trun-
cate. The upper teeth scarcely half the size of the lower. The width
of the osseous interorbital space is much less than the length of the

snout, not much more than the diameter of the eye. Ui)])cr half

brown or black, -ndth irregular larger and smaller whitish spots
;

lower half white. Cheeks without cross bands. Caudal fin nearly
entirely black.

Vert. 8/12.

From the Cape of Good Hope to Chiua.

a-c. Adult and half-grown : stuffed. Cape. Presented by Sir A.
Smith.

(/. Adult : skin. Cape. From Gronow's Collection.

e, f~ij. Half-grown and young. Cape.

h. Adult. Borneo. Presented by Sir J. Richardson.

i. Adult. Celebes. From Dr. Blocker's Collection.

h. Adult. China. From the Haslar Collection.—Type of T. atratus.

l-m, n-o. Adult (9 inches).

p-r. Adult : skeleton.

7. Tetrodon hypselogenion.

Tetrodon honckenii, Hiipp. Ail. Fisch. p. Go, taf. 17. tig. 2 (not BL).
hypselogeneion, Bkek. Nat. Tijds. Ned. Ind. iii. p. 300, or Verh.

Bat. Gen. xxiv. Blootk. p.. -4, or Atl. Ichth. Gymiwd. p. 61, pi. 9.

fig. 5,

Back from the interorbital space to near the dorsal fin, and nearly

the entire abdomen, with spines, which are rather distantly placed

and, comparativel}', not very small ; a cross band unites the dorsal

and abdominal spines behind the pectoral fin, the remainder of the

side being naked. The length of the head equals its distance from
the dorsal fin. Caudal fin truncate. The upper teeth more than
half as large as the lower. The osseous interorbital space very

narrow, narrower than the eye. Above brown or black, with nume-
rous small round whitish spots. Sides with a broad silvery band,
which, in Australian exami)les, is separated from the colour of the

back by a deep black longitudinal stripe, and sometimes has another
similar but shorter stripe along its middle. Lower parts white.

GheeTc with from three to Jive suhvertical brown bars.

Vert. 7/i3.

From the east coast of Africa to Australia.

a, h-c. Half-grown. Zanzibar. Presented by Lieut.-Col. Play-
fair.

d. Half-grown : stufted. Zanzibar. Presented by Lieut.-Col. Play-

fair.

e. Adult. Seychelles. From E. P. Wright's Collection.

f. Half-grown. East-Indian archipelago. From Dr. Bleeker's

Colk'ction.

g. Half-grown. Fecjee Islands. Voyage of the ' Herald.*

h. Adult (-5 inches). Australia. Purchased of Mr. Stevens.
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i, k-in. Half-grown and young. Sydney. From Mr. ICi-efiVs

Collection.

n-o. Half-grown : stuffed.

p. Adult : skeleton.

8. Tetrodon oblongus.

Tetraodou oLlongiis, BJ. Aush Finch, ii. p. 6, taf. 14G. fig. 1 ; Lac6p.
i. pp. 476, m-2 ; Bl. Schn. p. 604 ; Cant. Mai. Fish. p. 380 ; Bleek.

T'crh. Bat. Gen. xxiv. Blootk. p. 12, a.\\A Atl. Ichth. Gymnod. p. 62,
pi. 4. fig. 4.

Physogaster oblongus, Miiller,^ Ahhamll. Ac. Wiss. Bcrl. 1839, p. 252.

Tetraodon alboplumbeus, Richards. Voy. Sidph. Ichfhi/ol. p. 121,

pi. 58. figs. 6 & 7 ; and Ichth. Chin. p. 190 ; Bkck. I. c. p. 02, pi. 1.

tig. 1.

pcecilonotus, Schley. Faun. Japan. Poiss. p. 279, pi. 124. fig. 2.

patoca, Bleek. Verh. Bat. Gen. xxiv. Bloutk. p. 11 (not H. B.).

(rastropfiysus alboplumbeus, Bleek. Nat. Tyds. Ned. Ind. vii. p. 104.

1 etraodon niveatus, Brcvoort, Notes on Japan. Fish. p. 284.

liartlaubii, Bianconi, Mem. Accad. Boloyn. vi. p. 146, pi. 2.

fig. 1.

Gastropliysus microplithalmus, Blyth, Journ. As. Soc. Beny. xxix.

1801, p. 174.

Back and belly covered with small two-rooted spines, the snout

and tail being naked ; the sides are generally crossed by two broad

stripes of spines in front and behind the pectoral fin. The length of

the head is nearly equal to its distance from the dorsal fin. Caudal
fin truncate. The upper teeth not much smaller than the lower.

Tho osseous interorbital space is broad in adult examples (from

about 6 inches in length), its width being equal to the length of the

snout. Upper part of the head and middle of the back brown, with
round white spots ; on the sides the brown colour descends in irre-

gular transverse bands (oblongus). Frequently the distribution of

the colours on the sides is the same as on the middle of the back

;

that is, aU the upper half of the fish is brown, with round white

spots (cdhoplumlcus). Frequently a large round black spot above the

end of the pectoral fin.

Indian Ocean ; seas of China and Japan ; South Sea.

Var. a. oblongus.

a. Adult (13 inches): stuffed. Bombay. Purchased of Mr. Bart-

lett.

5. Adult: stuffed. Madras?
c. Young: skin. Pinang. From Dr. Cantor's Collection.

d, e. Adult. East-Indian archipelago.

/. Young. Amoy. From Consul Swinhoe's Collection.

g. Adult. China. Purchased of Mr. Warwick.

h-i. Adult : stuffed. India.

h-o. Adult (15 inches long) : stuffed.

Var. /3. alboplumbeus, ivithout black humeral spot.

p. Adult. East-Indian archipelago. From Dr. Blocker's Collection.

(j. Half-grown.., Sumatra.
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Var. y. alhophmibeus, ivith a hlaclc humeral spot,

r. Adult (Hi inches). China. Presented by Mr. Beard.

s. Young. China. Presented by General Hardwicke.—Type of T.

aJbnplamheus.

t-v. Adult and half-gro^^Ti. Japan.

w. Half-grown. South Seas. Presented by S. Stuchbury, Esq.

9, Tetrodon ocellatus.

(Diodon) Tetrodon ocellatus, Oshcck, It. p. 226, or Engl. edit. i.

p. 3G4, ii. p. 3;U ; L. Syst. Nut. i. p. 411 ; Bl. taf. 145; Laci}^. i.

pp. 475, 497 ; Bl. Schn. p. 504 ; Richards. Voy. Sulph. Fish. p. 120,

pi. 58. ligs. 1 & 2.

Tetrodon fasciatus, M'Clell. Calc. Journ. Nat. Hist. iv. p. 412, pi. 21,

fig. 2.

Tetrodon, sp., Benn. in Beechey's Voy. Zool. p. 50.

Tetrodon bimaculatus, Richards. I. c. p. 119, pi. 57. figs. 7-9.

Back covered with minute spines from the interorbital space

nearly to the dorsal fin ; abdomen entirely covered with similar

spines ; sides entirelj^ naked. The length of the head is rather less

than its distance from the dorsal fin. Caudal fin truncate. Upper

teeth without ridge in front. A black white-edged band crosses the

back, terminating laterally in a more or less distinct black spot.

Base of the dorsal fin on a round black white-edged spot. Head
and back sometimes with brown cross bands, curved backwards on

the sides, among which the black cross bar is lost (bimaculatus).

China.

Var. a. UmacuJata.

a. Adult (13 inches), stuffed. China, Presented by J. R. Eeeves, Esq.

b. Typo oi T. biinaculatus. China. Presented by J. 11. Reeves, Esq,

c. Young : stuffed, China. Purchased by Mr. Argent.

d. e. Half-grown and young.

Var. /3, ocellata.

f, g, h-k. Three inches long, China.

i-m. Three inches long : stuffed,

Var, y. Back brown, with annular and vermiculated white

markings.

n. Four inches long. China.

10, Tetrodon rubripes.

Tetraodon rubripes, Schley. Fauti. Japon. Poiss. p. 283, pi. 123. fig. 1.

xanthopterus, Schley. I. c. p. 284, pi. 125. fig. 1.

Gastropliysus rubripes, Bleek. Act. Soc. Sc. Iiido-Neerl. \\\\. Japan, vi.

p. m.
xanthopterus, Bleek. I. c. p. C9.

Back covered mth very small spines from the interorbital space

nearly to the dorsal fin ; abdomen entirely covered with similar

spines ; the dorsal and abdominal patches of spines are nowhere con-

fluent. The lencfth of the liead is rather less than its distance from
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tlio dorsal tin. Caudal flu subtnmcatc. The osseous iiilerorbital

space very broad, mucli broader than the orbit. Each upper tooth

with a groove and ridge near the median line. A more or less dis-

tinct light ring round the root of the dorsal fin, less conspicuous in

adult than j'oung specimens. Upper parts brown ; in young ex-

amples light bauds cross the back, and run backwards along each

side of the back. The lateral bands are frequently persistent (xan-

thopterus) ; but sometimes they disapj^ear, the upper part of the side

being spotted with black, one large spot above the end of the pec-

toral (which is also sometimes visible in the variety .vanthoptenis)

being the most conspicuous (i-ubrqx'f!)-

Japan and China.

Var. ((. rubri2)ety.

a-b. Adult (1*J inches) : stuffed. Japan. Two of the types of

T. rubriprs:.

Var. /). .i-aiithoptii-us.

c. Adult (15 inches): stuffed. Japan. One of the types of T. xan-

tJiopterus.

d. Adult. Ja])au. Purchased of Mr. Jamracb.

e. f. Half-grown and young. C'hina. From the Colloction of the

East-India Company.

(J.
Young. China. From the Collect.i<m of the Zoological Society.

11. Tetrodon hamiltoiiii.

Tetrodou liamiltoui, litclutrds. Ichfh. Ereh. !<; Terr. p. 03, pi. 39.

figs. 10 & 11.

The back and abdomen are covered with minute spines ; however,

frequently nothing is visible of the s[)ines, except the pores in which

they are lodged, and then the entire fish is smooth to the touch ; and

there are specimens which are evidently entirely spineless. Snout

short, only one-half longer tlian the eye, and equal to the width of

the osseous interorbital space. The length of the head is less than

its distance fi-om the dorsal fin. Caudal fin rounded. Lower lateral

fold distinct. Upper parts brown, with numerous close round black

spots ; cheeks with some brown vertical bands or spots ; some large

dark blotches on the sides ; sometimes an indistinct dark band across

the back. Lower parts white.

Port Jackson.

a-b, c-e. Adult and half-grown. Port Jackson. From the Haslar

Collection.— Types of the species.

/, r, h~l: Adult (5i inches), half-grown, and young. Port Jackson.

12. Tetrodon vennicularis.

Kruscnstern, licise, Atltn', pi. 51. fig. 1.

Tetraodou vevmicularis, Sr/i/cf/. Fmoi. Jupvii. I'oigg. p. 278, pi. 124.

(histrophysus verniicularis, L'/cck. I irh. Bat. (Icn. xxv. Japan, p. l:io.
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Body entirely naked. Light-coloured, with short irregular, ver-
miculatcd blackish markings; or dark-coloured, with numerous
rounded irregular lighter spots. A large blackish spot behind the
pectoral fin, and on the base of the dorsal fin.

Ja2)an.

13. Tetrodon stictonotus.

Tetraodon stictonotus, Schleg. Faun. Japoii. Poiss. p. 280 pi 1''6
fig. 1.

r J r •

Gastropliysus stictonotus, Bleeh.Act. Soc. Sc. Indo-Ncerl. in. Japan iv
p. 30. ^ J •

Eack and belly covered with small two-rooted spines, the snout
and tail being naked. The dorsal and abdominal spines are only
slightly confluent behind the dorsal fin, but not in front of it. The
length of the head is less than its distance from the dorsal fin.
Caudal fin subtruncate. The osseous interorbital space is slightly
convex and very broad, its width being more than the length of the
snout._ Back finely mottled and spotted with brown and yellowish,
sometimes the one colour being predominant, sometimes the other.'
Lower parts whitish.

Japan.

a. One of the typical specimens, stuff'ed, 16 inches long. From the
Leyden Museum.

14. Tetrodon pardalis.

Tetraodon pardalis, Schleg. Faun. Japon. Poiss. p. 282, pi. 12.3. fio-. 2.

Skin without spines, but with small soft tubercles. The fold on
the lower part of the side of the tail is indistinct, not raised, but a
furrow. Interorbital space flat, its width being less than the length
of the snout. Fins rounded. Brownish above and on the sides,
with irregular rounded black spots; abdomen of a dull orange
colour.

Japan.

a-b. Two of the typical specimens, stuffed, 13 inches long. From
the Leyden Museum.

15. Tetrodon politus.

Tetraodon politus, Girard, U. S. S,- Pac. R. R. F.rped. Fish. p. 340

;

Giinth. Trans. Zool. Soc. vi. p. 489 *.

Skin entirely smooth, with minute pouches, in which rudimentary
spines are lodged without longitudinal wrinkles ; an obscure fold
along the lower part of the side of the tail. Snout produced, the
eye being somewhat nearer to the giU-opcning than to the end of
the snout. The width of the interorbital space is equal to the length
of the postorbital part of the head in an examijle thirteen inches
long, but considerably less in another of eleven inches ; it is slightly

* The nasal papillft is not imperforated, but has two lateral openings.
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concave. Eight dorsal rays. Upper parts aud sides blackish brown,
with numerous black dots ; belly whitish. Fins immaculate.

California ; Pacific Coast of Central America.

a. Fine specimen. San Jose. From Mr. Salvin's Collection.

b. Fine specimen. California. Presented by Br. 0. W. Ayres.

b. No fold along the loiver part of the side of the tail or body. Body
more or less sjiiny: Cheiliclithys (MiilL).

16. Tetrodon testudineus.

? Orbis oblongus testudinis capite, Clusii Exot. vi. c. 26, p. 141.

Globe-Fish, Catesby, pi. 28 (bad).

Ostracion, sp. no. 21, Artcdi, Gen. t^. 60.

Tetrodon .testudineus, L. Amcen. Acad. i. p. 309, tab. 14. fig. 3, aud
Syst. Nat. i. p. 410.

T^ —— geometricus, Bl. Schn. p. 508.

,1u^l^ (TTetrodon punctatus, Bl. Schn. p. 50G ; MiiU. Sf Trosch. in Schom-

*) V*r^ buryk, Brit. Guiana, iii. p. 641.
« Tetraodon amuiocryptus, Gosse, Nat. S<y. Jamaica, p. 287.

bajacu, Casteln. Anim. Am. Sud, Poiss. p. 08, pi. 47. fig. 3 (not

8'°°*i)-
. . . .01

Ancliisomus reticularis, (Raaj)) Richards. J oy. Herald, Fish. p. 101,

pi. 31 (not Bl. Schn.).

llolocanthus leionotLos, Gronov. Syst. ed. Gray, p. 24,

Tetrodon punctatus, Poey, Rcpcrt. Fis.-nat. Cub. 1868, p. 432.

Minute spines cover the back from the intcrorbital space to near

the dorsal fin, and the abdomen from the throat to the vent, the

dorsal and abdominal spiny patches being connected by a transverse

stripe of spines behind the pectoral fin, the snout, sides, and tail

being naked. Snout rather jproclucecl, the eye beincf nearer to the root

of the pectoral Jin than to the end of the snout. Distance of the nos-

tril from the eye not much less than the diameter of the latter,

Intcrorbital space generally concave (fiat in examples from Bahia)

;

the diameter of the eye is two-thirds of the width between the bony

orbital edges. Length of the caudal equal to its distance from the

dorsal fin. Sides sometimes with small tentacles. Brownish black

above, with whitish lines, the anterior of which are transverse (on the

head and nape) ; one or two concentric circles in front of the dorsal

fin. Sides yellowish, with small round brown spots. Abdomen and

fins immaculate. The lines on the back are more regular in young

than in old examples, which sometimes have the back and sides

irregularly marbled and spotted with brown or black.

Vert. 8/10.

Tropical parts of the Atlantic.

a-b. Adult (8 inches) and half-grown. Jamaica. Purchased of Mr.

Higgins.

c. Young. Jamaica. From Mr. Gosse's Collection.—Type of T.

arnmocryptus.

il. Half-grown : stuffed. Jamaica. From Mr. Gosse's Collection.

e-l. Adult, half-grown, and young : skins. Jamaica.
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k. Young. Jamaica. Purchasod of Mr. Parnell.

I. Adult. Dominica. Purchased of Mr. Cutter.

m. Adult (10 inches). St. Croix. Purchased of Mr. Stevens.

n. Adult. Puerto Cabello. Purchased of Hr. Brandt.

0. Half-grown. British Guiana. Purchased of Mr. Leadbeater.

p. Half-grown. Brazils. Presented hj' Lord Stuart.

q, r-s, t-u. Adult and half-grown. Bahia.

V, w-x, y-n. Adult, half-grown, and young. From the Zoological

Society's Collection.

/3. Adult : stuffed.

y, Z. Half-gro^vTi and young. South America.

€, C- Adult : skeletons.

17. Tetrodon heraldi.

Anchisomus geometricus, {Kaup) liichards. Voy. Herald, Zoul. p. 15G,

pi. 30 (not Bl. Schn.).

Tetrodon geometricus, Giinth. Trans. Zool. Hoc. vi. 1808, p. 489.

Scarcely distinct from T. testudineus.

Minute spines cover the back from the intcrorbital space to near

the dorsal fin, and the abdomen from the throat to the vent, the

dorsal and abdominal spiny patches being connected by a transverse

stripe of spines behind the pectoral fin, the snout, sides, and tail

being naked. Snout rather obtuse, the eye being nearer to the end of

the snout than to the gill-opening (in the adult). Distance of the

nostril from the eye not much less than the diameter of the latter.

Intcrorbital space flat and broad. The diameter of the eye is two-

thirds of the width between the bony orbital edges. Length of the

caudal fin equal to its distance from the dorsal fin. Brownish

above, dotted with black and with whitish lines, the anterior of

which are transverse (on the head and nape) ; one or two white

concentric circles in front of the dorsal ; the inner circle connected

with the last transverse lino by a median li:ie. Abdomen and fins

immaculate ; caudal fiii blackish in its outer half. The young ex-

ample wants the black dots on the back.

Vertebra} 8/10.

Eastern Pacific.

a. Advdt. Galapagos Islands. Presented by Sir J. Richardson.

—

Type of the species.

b. Young. Panama. From Mr. Salviu's Collection.

Tetrodon annulatus, Jenyns, Zool. Beagle, p. 153, from the Gala-

pagos Islands, may prove to be identical with this species. Jenyns

describes the intcrorbital space as " a little hollowed out ;" but I

find it quite flat in the typical example of T. heraldi.

18. Tetrodon formosus.

Minute spines cover the back from the intcrorbital space to near

the dorsal tin, and the abdomen from the throat to the vent, the

dorsal and abdominal spiny patches being connected by a transverse
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stripe of spines behind the pectoral fin, the snout, sides, and tail

being naked. Snout rather obtuse, the eye being nearer to the end
of the snout than to the gill-opening. Distance of the nostril from
the eye equal to the diameter of the latter. Interorbital space

slightly convex. The diameter of the eye is one-third of the width
between the bony orbital edges. Length of the caiidal fin equal to

its distance from the anterior margin of the dorsal fin. Upper parts

brownish, the upper part of the head and nape with about six pairs

of curved black cross bands, their convexity being directed forwards.

Back in front of the dorsal fin with two or three incomplete, con-
centric, ellipsoid black rings ; the remainder of the upper part of the

sides with irregular black spots. Sides, abdomen, and caudal fin

whitish, washed with brownish. Dorsal fin immaculate.

South America.

«. Eight inches long. Purchased of Mr. Cuming.

19. Tetrodon spengleri.

Seba, iii. tab. 2.3. figs. 7-9.

Tetrodon spengleri, Bloch, AiisL Fische, i. p. 135, tab. 144 ; Bl. ISchn.

p. 504 ; Lacep. i. pp. 47G, .501.

pkimieri, Larep. i. pp. 470, -504, pi. 20. fig. 3 (bad; the black

dashes were probably originally intended for the tentacles).

marinoratus, Raiizani, Nov. Comm. Ac. Sc. Inst. Bonon. iv. 1840,

p. 72, pi. 10. fig. 1; Lou-e, Trans. Zool. Soc. ii. p. 193; Valenc. in

Webb ^- Berthol. lies dinar. Boiss. pi. 20. fig. 2.

Minute spines on the back from the occiput to halfway to the

dorsal fin, and much more numei'ous on the abdomen ; the sides are

either entirely naked, or there are only a few minute spines behind

the pectoral fin. Head and tail naked. Snout produced, the eye

being nearer to the root of the pectoral fin than to the end of the

snout. Distance of the nostril from the eye equal to the diameter

of the latter. Interorbital space slightly concave, very narrow, the

bony portion about half as wide as the eye. Length of the caudal

fin equal to its distance from the dorsal fin. Sides with series of

small tentacles. Brownish black above, white below ; a series of
about twelve round hroiuaish-hJacl- spots uhn<j the lower part of the

side, the spots being about the size of the eye.

Vert. 7/10. Coracoid dilated into a very broad lamina.

From Madeira and the west coast of Africa to the West Lndies.

a-b. Adult (7 inches) : stuffed. Madeira.

c. Adult. Madeira. Presented by the Kev. 11. T. Lowe.—Type of

T. marnioratus.

d, e. Adidt. Madeira.

/. Adult. Lanzarote. Presented by the Rev. R. T. Lowe.

(J.
Young. Cape Verde Islands. Presented by the Rev. R. T.

Lowe.
7/. Adult. West Africa. Purchased of Mr. Dalton.

/. Young. Santa Cruz. Presented by Prof. A. Xcwton.
/.-. Adidt. Cuba. Prom the Collection of the Zoological Society.
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I, m, n-o. Adult aud young.
ji. Adult: skelotou. Madeira. Presented hj J. Y. Johnson, Es(j.

q. Young : skeleton.

20. Tetrodon turgidus.

Toad-fish, Schoepff, Bvnhacht. Gcs. ntrf. Freimd. Berl. viii. p. 189.

Tetrodon turgidus, Mitch. Lit. lS" Phil. Trans. Nno York, i. p. 473,
pi. 6. fig. Z) ; Dehay, Nav York Faun. Finh. p. 327, pi. 55. fig. 178

;

Aijres, Jourti. Bost. Soc. Nat. Hist. iv. p. 285 ; Storer, Mem. Am.
Hoc. viii. p. 410, pi. 33. fig. 5.

Body, from the lips, covered with very small spines ; caudal pe-

duncle smooth. Snout rather produced, the eye being somewhat
nearer to the root of the pectoral tin than to the end of the snout.

The osseous portion of the intcrorbital space is very nari-ow, not

wider than the diameter of the eye. Length of the caudal fin equal

to its distance from the dorsal fin. Sides without tentacles. Upper
parts brownish, clouded with darker or with numerous black dots.

One or two series of rounded brownish-black spots, or vertical bars,

along each side of the body. Lower parts uniform white.

Atlantic coasts of the United States.

a. Adult (8 inches). New York. Purchased of Hr. Brandt.

h. Half-grown. Texas. Purchased of Hr. Brandt.

c. Young. Lake Champlain. Purchased of Hr. Frank.

d-f. Adult and young. Lake Poutchartrain. From M. Salle's

Collection.

21. Tetrodon richei.

Tetraodon richei, Friminv. Kouv. Bull. Philum. ii. p. 2-jO, pi. 4. fig. 2 ;

Bleek. Atl. Ichth. Gijmnod. p. (il, pi. 9. fig. 3.

Gastropliysus richei, Bleek. J'erh. Ak. Wet. Amstenl. ii. p. 24, fig. 3.

Amblyrhyuchotus richei, Bibr. Rev. Zool. 1855, p. 280.

Body, from the lips, densely covered with minute spines. Caudal

peduncle smooth. Snout rather obtuse, the eye being somewhat
nearer to the end of the snout than to the gill-opening. luterorbital

space broad. Orbit with a free fold iu its entire circumference.

Light brownish above, with irregular blackish spots and blotches.

Lower parts uniform white.

South Australia ; New Zealand.

a. Adult : stuffed (11 inches). South Australia.

b. Half-grown : in bad state. Hobart Town. From Dr. Bleeker's

Collection.

c. Half-grown. New Zealand. Presented by "\V. Colenso, Esq.

22. Tetrodon multistriatus.

Anchisomu.s niultistriatu.'', Richard'^. J'<ii/. Herald, Fish. p. IGO,

pi. 29.

Spines rather Iar(/e, smtlercd, tiro-roofed. A single spine stands

on the median line immediately before the nostrils ; six in two rows

occupy the top of the head ; on the occiput there are three in one
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transverse row. Snout and tail naked. The spines are rather

widely apart on the back, but are more numerous and have longer

points on the abdomen. Length of the snout more than the width

of the interorbital space. The markings are a series of pale or

whitish narrow loops extending obliquely forwards on the sides and

cheeks, the areas being dark. On the posterior part of the sides and
on the tail the loops are crenulated or beaded and interrupted, with

the interstices flecked by short bars. On the middle of the back

there is a series of concentric narrow and acute longitudinal ellipses.

The lines on the face are also longitudinal ; but on the sides of the

tail the pale lines form reticulations insulating some roundish

blotches. {BicJutnls.)

Southern Polynesia.

23. Tetrodon psittacus.

Tetrodon psittacus, Bl. Schii. p. 505, tab. 95.

Chelichthys psittacus, Miill. |- Trosch. in Schornhiirgk, Brit. Guiana,

iii. p. G-il ; Steindachner, Vefh. zool.-bot. Ges, Wien, 18G1, p. 141,

taf.4.fig.2.

asellus, Miill. i^- Trosch. I. c.

Body covered with small, two-rooted spines, except on the snout,

round the pectoral fin, and caudal peduncle; only in very old ex-

amples are there any spines on the back behind the dorsal fin. All

the spines on the sides have their points turned upwards towards the

back. Snout very obtuse, one-third of the length of the head, and

somewhat less than the width of the interorbital space, which is

convex. Eye small, about one-third of the length of the snout, and

in large examples comparatively even still smaller. Length of the

caudal fin more than its distance from the dorsal fin. Brownish,

with six dark-brown bands across the back ; the two bands between

the pectoral and dorsal fins sometimes confluent into one.

Vert. 8/11.

Fresh waters of the Guyanas and Brazil.

a, h. Half-grown. Essequibo River. From Hr. Ehrhardt's Col-

lection.

c^d, e-f,r/-h. Half-grown and young. British Guyana.

i, 1-, l-n.^ Adult and half-grown. Surinam.

0. Adult (13 inches) : stuffed. Surinam. From the Collection of

Dr. van Lidth do Jeude.

J), q. Half-grown, lliver Capin, Para. From Mr. Bates's Col-

lection.

r. Half-grown. Jamaica (??). Purchased.

s, t. Adult and young.

n. Adult: skeleton. Surinam. From the Collection of Dr. van

Lidth de Jeude.
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c. Nofuld along the luiccr parts. Skin eiitirelt/ smooth : Liosaccus, vi.

24. Tetrodon cutaneus.

Skin entirely smooth, thin, forming innumerable very fine longi-

tudinal wrinkles on the back and sides ; no fold along the lower side

of the tail. Snout obtuse, rather long, the eye being much nearer

to the gill-opening than to the end of the snout. Eye of moderate
size, with free orbital fold, two-ninths of the length of the head, two-
fifths of that of the snout, and not much less than the width of the

interorbital space, which is flat. The lengtli of the head is rather

more than its distance from the dorsal fin, which is small, nine-rayed.

Caudal fin short, truncated. Upper parts and sides uniform greenish

grey, the lower white. Two lateral nostrils in a short tube.

St. Helena ; ? Cape of Good Hope.

a-6. Adult. St. Helena. Presented by J. C. Melliss, Esq. (xxxiii.).

c. Stuffed, 12| inches long. ?Cape of Good Hope. Presented

by Sir A. Smith.

25. Tetrodon pachygaster.

Tetrodon (Cheilichthys) pachygaster, Mull. ^- Trosch. in Schomhurgk,
Barhadoes, p. 677.

D. 10, Smooth all over, of a light brown colour, with darker

spots on the back. The space between the eyes is equal to two dia-

meters of the eye, and the space to the top of the snout is of similar

extent. The nostrils arc nearer to the eye than to the snout, and
they are papillary, with two apertures. The dorsal fin stands before

the anal ; the caiidal is truncated, but the upper and lower points

are somewhat elongated.

Length 14 inches. It is a very scarce species around Barhadoes.

26. Tetrodon porphyreus.

Tetraodon porphyreus, Schleg. Faun. Japan. Poiss. p. 282, pi. 121.

fig. 1.

Skin entirely smooth, without spines or tubercles. No fold or

lateral line along the lower i)art of the tail. Pourteen dorsal

rays. Above brownish, with minute whitish dots ; below whitish.

(Schleg.)

Japan.

27. Tetrodon angusticeps.

Tetrodon angusticeps, Jeni/ns, Voy. Beagle, Fish. p. 154, pi. 28.

Anchisomus angusticeps, Richards. Vog. Jlerakl, Fish. p. 159.

Skin entirely smooth, but harsh to the finger when draMu over it

in an atlantal direction; and under a lens it is seen to be di\idcd into

minute, sHghtly elevated, flattish areas of very irregular form, but

mostly tending to the orbicular. Two small skinny appendages a

little behind the transverse line on the nape (according to Jenyns
;

but Richardson states that there are five such processes, not symme-
trically disposed, and seemingly the effects of the attacks of some
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parasite). Intcrorbital space reduced to a narrow channel, mucli

hollowed out, and not exceeding one diameter of the eye- Eight or

nine dorsal rays. Uniform reddish brown (in spirits).

Galapagos archipelago.

B. Nasal openings one on each sick ; it is in a simple tube, which is sometimes

two-Up2H'd at the extremity. Body spiny.

28. Tetrodon palembangensis.

Tetraodou palembangensis, Blceh. Verh. Bat. Gen. xxiv. Blootk. p. 25,

or Nat. Tyds. Ned. Ind. iii. p. G05.

Crayracion palembangensis, Bleek. Atl. Ichth. G)/mnod. p. 07, pi. 4.

fig- 3-

The whole body, with the exception of the lips and hind part of

the tail, is studded with small spines, each of which is accomparaed

by a small tentacle. Snout depressed and short, the eye being con-

siderably nearer to the end of the snout than to the gill-opening.

Interorbital space very broad and flat, the osseous part being narrow.

Brown above, white below ; body with a network of wide brown
meshes, many of those on the side enclosing a large black ocellus

edged with whitish. Fins immaculate.

Rivers of Sumatra and Borneo ; Siam.

a. One of the typical specimens. From Dr. Bleeker's Collection.

b. Half-grown. Presented by the Royal College of Surgeons.

c. Half-grown : stuifed. Siam. From M. Mouhot's Collection.

29. Tetrodon liurus.

Tetraodon leiurus, Bleek. Verh. Bat. Gen. xxiv. Blootk. pp. 18, 22, or

Nat. Tyds. Ned. Ind. iii. p. 440.

Crayracion leiurus, Bleek. Atl. Ichth. Gymnod. p. 67, pi. 9. fig. 1.

The whole body, with the exception of the fore part of the snout

and the caudal peduncle, is covered with small spines. Snout rather

depressed, produced, conical, the eye being conspicuously nearer to

the gill-opening than to the end of the snout. Interorbital space

flat, its entire width being equal to the length of the snout.

Brownish above, whitish below ; head and body, except in the

middle of the abdomen, with numerous larger and smaller round

dark-brown spots, some of which have a lighter edge. Fins im-

maculate.

Rivers of Java, Sumatra, and Borneo.

a. One of the typical specimens, 4^ inches long. From Dr.

Bleeker's Collection.

C. A simple, nun-perforate nasal cavity with a frinrjerl cdye. Body spiny :

Chelonodon (Miill.j.

'SO. Tetrodon patoca.

Kappa, Bussell, i. p. 18, fig. 2-5.

Tetrodon patoca. Ham. Buch. pp. 7, ."^GS, pi. 18. fig. 2 : Bihron, Rev.

Zool. 1855, p. 280.
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Totrodon dissutidons, Cunt. Mai. Fish. p. 'ifi^i.

kappa, lilcck. Verh. Hut. Gen, xxiv. Blootk, p. 16, xxv. Bmy.
p. 100, or Ndt. Tijds. Ned. hid. iii. p. 30].

Loiodon patoca, Bleck. Atl. Ichth. Gymnod. p. 70, pi. G. fig. 2.

Back and abdomen densely covered with very small spines, the

snout and tail and a band along the side being naked. Snout ob-

tuse, convex, its length being less than the width of the interorbital

space, which is rather convex. Upper parts brownish, with more
or less numerous round whitish spots. Sides silvery ; abdomen
white.

Vert. 8/11.

Coasts of the East Indies.

a. Adult (13 inches) : stuffed. Bengal. From the Collection of the

East-India Company.
h, c, d-e. Adult and young. Bengal.

/. Young. Singapore.

g. Adult : skin. Pinang. From Dr. Cantor's Collection.—Type of

T. dissutidens.

h. Adult. Amboyna. Purchased of Hr. Frank.

i, k. Adult and young. East-Indian archipelago. From the Collec-

tion of Dr. van Lidth de Jeudo.

I, m, n, o-p. Half-grown and young. India.

q. Half-grown. China. Presented by J. 11, llecvea, Esq.

r-s. Adult: skeletons.

31. Tetrodon viridipunctatus.

Leiodon viridipunctatus, Day, Proc. Zool. Soc. 1865, p. Sl-'J, or FisJt.

Malah. p. 258, pi. 20.

The spines, commencing from the occiput, pass along the back

two-thirds of the distance towards the commencement of the dorsal

fin ; abdomen entirely covered with spines. Upper parts light

green, witli emerald-green spots ; a bar of the same colour passes

from one eye to tlie other, and also goes backwards in the mesial

lino towards a second irregular band of the same colour, which
crosses the back more posteriorly. Abdomen white. Foiu- black

spots under the throat. {Day.)

Cochin.

32, Tetrodon waandersii.

Tetraodon waandersii, Bleek. Naf. Tyd,^. Xed. Iiid. v. p. 194.

Leiodon waandersii, Bleck. Atl. Ichth. Gymnod. p. 76, pi. 10. fig. 3.

Snout and tail naked, the remainder with small and rather distant

spines. Greenish, with numerous black transverse lines on the side

of the tail.

Banka.—Xnown from a single j'oung specimen only.

a. Typo of the species, 45 millinis. long. From Dr. Blocker's

Collection.

VOi. VIII. V
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D. A simple circular ndsal ((tvitij. Body smooth: Monotretus (fi«6?'.).

33. Tetrodon cutcutia.

Tetrodon cutcutia, Ham. Bitch. Fish. Gang. p. 8, pi. 18. fig. 3;

Bleck. Vcrh. Bat. Gen. xxv. Nalez. Bern/, p. 160.

caiia, Ham. Bach. p. 9.

gularis, Ham. Bnch. p. 10.

Body entirely naked. Snout short and obtuse, bnt the eye is

nearer to the gill-opening than to the end of the snout. The inter-

orbital space is flat, entirely bony, forming somewhat prominent

superciliary edges ; its width is nearly two-thirds of the length of

the head. Sides with a network of brownish lines, and with a large

black ocellus edged with white in front of the vertical from the

origin of the dorsal fin. Sometimes the black ocellus is absent.

Ganges. Only 4 inches long.

a, b, c. Many adult, half-grown, and young specimens. Calcutta.

E. On each side two solid nasal tentacles without opening : Ai'othron (Miill.).

34. Tetrodon fahaka.

Orbis, Salvian. fol. 209 (cop. by IVillaghbi/, tab. J 1); Bondel. Be
ri.sc. p. 419.

Ostracion, sp. no. 11, Artedi, Gen. p. 58.

Tetraodon fahaka, Ha-iselqu. Itin. p. 400; Forsk. p. 7G. no. 114; De
Joannis, in Mag. Zool. 18-35, iv. pi. 2.

lineatus, L. Sijst. Nat. p. 411 ; Lacep. i. pp. 475, 497.

physa, Geoffr. St.-Hil. Descr. Eg, Poiss. Atl. pi. 1. fig. 1, and
pi. 2 (anatomy).

strigosus, Bennett, Proc. Zool. Soc. 1834, p. 46,

Minute sp)ines cover the back, sides, and the abdomen, leaving

the snout, root of the pectoral, and entire tail naked. The ab-

dominal spines have five or six roots. Snout short, one-third of the

length of the head, and less than the width of the flat interorbital

space. Length of the caudal fin ecjual to its distance from the front

margin of the dorsal. Seven blackish bands, the lower of which

are sometimes inconspicuous, run in a slightly oblique direction

from the pectoral region to the caudal fin and back of the tail.

They are as broad as, or rather broader than, the whitish interspaces.

Abdomen white, without spots.

Vert 8/10.

"West Africa ; Nile.

o. Adult (18 inches) : stuffed. Senegal. Purchased of M. Par-

zudaki.

h. Half-grown. River Quorra. From the Collection of the Zoological

Society.—Type of T. strii/osus, Benn. The spines are hidden

in the thick skin of the abdomen.

c. Half-grown. West Africa. Purchased of Mr. Dalton.

d-e. Adult. Chartoum. From Mr. Petherick's Collection.

f-g. Half-grown and young : stutted. Lower Nile.
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h-i. Half-grown : stuffed.

h-l. Adult: skclotons. Nile.

35. Tetrodon pustulatus.

Tetraodon pustulatus, Murray, Pruc. II. I'hi/s. Soc. Edinh. 1857.
leiogaster, John Alexander Smith, ibid. 1805, p. 2G8.

Eodjr covered with minute spines, the hind part of the tail and
the snout being naked. Snout obtuse, the eye being nearer to its

extremitj- than to the gill-opening, and its length is less than the
width of the interorbital space, which is very broad and nearly flat.

Length of the caudal fin equal to its distance from the front margin
of the dorsal. Elackish brown above, whitish below ; on the side

ten or less round yellow spots, broadly edged with black, and about
as large as the eye.

Vert. 8/14.

West coast of Africa.

a-b. Adult (14 inches). Old Calabar. Presented by A. Murray,
Esq.—Types of the species.

c. Half-grown. West Africa. Purchased of Mr. Cutter.

(I. Adult : skeleton. West Africa. Purchased of Mr. Cutter.

36. Tetrodon immaculatus.

a. Synonipny of var. immaculata.

Tetrodon sans taclie, Lacep. i. pp. 47o, 480, pi. 24. fig. 1.

Tetrodon innnaculatus, m. Schn. p. .507 ; Cant. Mai. Fish. p. .373.

Knjipa, Jii)s.<cll, i. p. 19, pi. 26.

Tetiaodou sordidus, Riipp, Atl. Fisch. p. 64, and N. W. Fisch. p. 00,
taf. 16. fig. 4.

parvus, De Joannis, Mag. Zool. 1835, iv. pi. 15.

scaber, Fi/d. S,- Soul. Voy. Bonite, Poiss. p. 214, pi. 10. fig. 1.

? Tetrodon basilevskianus, Basil. No^iv. Mem. Soc. Nat. Mosc. x.

1855, p. 202.

aspilus, Blcek. Kat. Tyds. Ned. Lid. ii. p. 495, or J'erli. Bat.
Gen. xxiv. Blootk. p. 22.

kunhardti, Blceli. I. c. \°, i. p. 97, and I. c. 2°, p. 23.

Arotlu'on scaber, Bleek. I. c. 1°, ix. p. 112.

immaculatus, Bleek. I. c.

Crayracion inmiaculatus, Bleek. Atl. Ichth. Gymnod. p. 75, tab. 7.

fig. ].

/3. S)/no))i/mij of var. virgata.

Tetrodon mauilleusis, Proce, Ball. Philom. 1822, p. 1.30.

virgatus, Richards. Voy. Ereh. Sf Terr. Fish. p. 62, pi. 30. figs. 8 &
9, and J'oy. Herald, Zool. "p. 163, pi. 28. figs. 0-8 ; Bleek. Verh. Bat.
Gen. xxiv. Blootk. p. 24, or Nat. Tyds. Ned. Iml. iii. p. 299.

Ilolocauthus pilosus, Gronov. Syst. ed. Gray, p. 28.

Dibolomycter longicaudus, Bibron, Gtter. Rev. Zool. 1855, p. 279.

Crayracion manillensis, Bleek. Atl. Ichth. Gymnod. p. 09, pi. 4. fig. 2
(black caudal margins omitted).

Small spines cover the entire bodj', with the exception of the lips

and the posterior half of the tail. Snout short and obtuse, rather

r 2
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more than two-fifths of the length of the head, and equal to the

-width of the interorbital space, which is flat. Length of the caudal

fin equal to its distance from the front margin of the dorsal. Caudal

fin with tlie upper and lower margins bhicJc ; root of the pectoral black.

Vert. 8/10.

From the Red Sea to Polynesia and Australia.

Var. n. immaculata. Body witliout spots or hands.

a-h. Half-grown. Port Natal. From Mr. Ayres's Collection.

c-d. Adult (11 inches) and young: stuiFed. Zanzibar. From
Lieut.-Col. Playfair's Collection.

€. Young. Zanzibar. From Licut.-Col. Playfaii''s Collection.

/. Adiilt : stuffed. Mauritius. Purchased of Mr. Cuming.

g. Young: skin. Penang. From Dr. Cantor's Collection.

h, i, l\ Adult and half-grown. East-Indian archipelago.

I. Half-grown. New Caledonia. Purchased of Mr. Cuming.

m. Adult (12 inches) : stuffed. Australia. Purchased of Mr.

Gould.

n. Young. Australia, Presented by the Earl of Derby.

o-p. Adult : stuffed.

q-r. Adult : skeletons. East-Indian archipelago.

Var. j3. virgata. Body and sides v/dli from six to twelve parallel

greyish longitudinal lines on each side.

s. Adult (10 inches). Coram. Purchased of Mr. Stevens.

t. Adult. AmbojTia. Purchased of Hr. Frank.

u. Half-grown. Philippine Islands. Purchased of Mr. Cuming.

V. Half-grown. Cape York (North Australia). Purchased of Hr.

Diimel.

w. Half-grown. Port Jackson. Presented by Sir J. Richardson.
•—Type of T. virgatus.

X. Yoiing. Sydney. Presented by G. Krefft, Esq.

y. Half-grown. Micronesia. Purchased of Mr. Wright.

z-a. Adult and young. Voyage of the ' Herald.'

/3. Adult : skeleton. From Dr. Bleeker's Collection.

Tefrodon carduus, Cant. Mai. Fish. p. 375, from Pinang, ia pro-

bably another variety of T. immaculatus, but it wants the black

nnirgins of the caudal fin, which are so characteristic of that species.

Upper parts with a number of parallel blackish longitudinal lines

;

sides with a few blackish spots ; abdomen immaculate ; caudal fin

with black spots.—This form is known from a single example only.

a. Skin, 6 inches long. From Dr. Cantor's Collection.

Crayracion cochinensis. Day, Proc. Zool. Soc. 18G5, p. 314, or

Fish. Malabar, p. 258, pi. 20. fig. 2, is, without doubt, identical

with T. immaculatus. The black caudal bands may have disap-

peared in tlie single example, which, like most specimens in this

author's collection, was a dried skin. A whitish spot above the eye

is also sometimes observed in examples of T. immaculatus.
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37. Tetrodon nigropunctatus.

Tetrodon nigropunctatus, Ji/. Sclui. \). TjO?,

Tetraodon trichodfrnia, Blcck. Nut. Tyds. Nvd. Lid. v. p. 632.

trichodermatoidea, lileck. I. c. vi. p. o3().

Arotliron melanorli3-iiclms, lileck. I. c. ix. p. 111.

Crayraciou nigropunctatus, Bkek. Atl. Ichth. Gyiimod. p. 74, pi. '2.

fig. 4.

This species varies in a remarkable manner in the extent of the

spines over the body : sometimes they project much out of the skin,

and cover nearly the entire body like bristles ; sometimes they are

much less numerous, and nearly entirely hidden in the skin, the

greater part of which appears to be smooth. Snout rather short and
obtuse, two-fifths of the length of the head. The interorbital space

appears flat and broad externally; but the width of the osseous por-
tion is much less than the length of the snout, and about twice the

diameter of the eye. Length of the caudal fin equal to its distance

from the dorsal. Unif(.)rm dark brown above and whitish below ; a

few scattered round black spots on the side ; vent black. Fins and
base of the fins not spotted. Caudal fin sometimes with a white,

never with a black, margin. Mouth black.

Indian Ocean and archipelago ; Feejee Islands.

a-h. Adult : stuffed. Zanzibar. From Lieut.-Col. Playfair's Col-

lection.

c-iJ. Adult and half-grown. Amboyna. Purchased of Hr. Frank.

e,f. Adult. East-Indian archipelago. From the Collection of Dr.

van Lidth de Jeude.

ij. Adult (!) inches). Flores. From Dr. Blocker's Collection.

—

Type of T. tricliodennatoides.

h. Adult. Sumatra. From Dr. Bleeker's Collection.

—

Typo of T.

trlchodcrma.

i. Adult. Halmaheira. From Dr. Bleeker's Collection.—Type of

T. melanoi'hyiichus.

Var. citrineUa. The entire body of a beautiful lemon-colour.

Beside the scattered spots on the side, there are some irregular

small and lai'ge black spots on the back ; one largo blotch round the

base of the dorsal fin, which also is black. A large round black

spot round the eye and gill-opening.

I: Adult : stuffed. Feejee Islands. Voyage of H.M.S. * Herald.'

Tetraodon diadematus, Riipp. Atl. Fisch. p. 65, pi. 17. fig. 3,

from the Bed Sea, aj)proaches closely the variety just mentioned.

The entii-e fish is nearly uniform greenish ; but the mouth is black,

and a broad black band runs from one eye to the other and on to

the gill-opening.

38. Tetrodon mappa.

Tutraodou uiappa, Lean. Voy. Cvq. I'uiss. p. 102, pi. 5.

roticulatus, lileek. Vcrh. But. Gen. xxii. Maduru, j). 10, and
xxiv. Blootk. p. 18 (young).
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Tetraodon calaniaroides, Bkek. I. c. xxiv. p. 10, or Xat. Tyds. Ned.

Iml. i. p. 96 (adult).

uieleagi-is, Blvek. Nat. Tyds. Ned. Ind. v. p. 91 (not syuou.).

Crayraciou mappa, Bleeh. Atl. IchfJt. Oi/nmod. p. 71!, pi. 0. tig. 3

(adult).

meleagris, Blcek. I. c. fig-. 1 (young').

Nearly the entire body covered with minute spines, only the fore-

most part of the snout ;ind the posterior portion of the tail being

naked. Snout of moderate length, one-half the length of the head

(to the anterior margin of the gill-opening), and much more than

the width of the interorbital space, wliich is flat. Length of the

caudal fin equal to its distance from the front margin of the dorsal.

Brown above, whitish below. Upper half and caudal tiu with ver-

miculated and subreticulated dark lines, which almost disappear in

the dark coloration of the midtlle of the back. In young individuals

those lines are spread over the whole abdomen, forming a network,

the meshes of which are at least as wide as the orbit. Old indi-

viduals with a large, brown, irregular, subreticulated blotch below

the pectoral fin, more or less visible in young individuals. Vent in

a black spot ; the brown lines radiate from the eye.

Indian Ocean and archipelago.

a. Adult {12h inches) : stuffed. Zanzibar. From Lieut.-Col. Play-

fair's Collection.

b. Adult. East-Indian archipelago. From Dr. Blcekcr's Collection

as T. calaniaroides.

c. Five inches long. East-Indian archipelago. From Dr. Bleeker's

Collection as C. meleagris.

Dr. Bleeker has described this species under two names, con-

founding the younger state with the T. meleagris of Lacepede and
Richardson, which is a very distinct species. The figure which he

gives of his C. meleagris is defective in two very important points

;

viz., the radiating lines round the eye and the indication of the sub-

pectoral spot are omitted. These two characters are very distinct

in the example we received from him, and indicate at once the close

afiinity with T. maj>jx(. The structural identity of the two forms,

especially in the snout, is perfect, so that there cannot be any doubt

that the one is the younger state of the other.

This species is also most closely allied to T. stcllatus (lineafus), to

which I have referred it in 'Fish. Zanz.' p. 131. Having now ex-

amined, many more examples than at that time, I am inclined to

regard it as distinct.

39. Tetrodon steUatus.

a. Synonymy of old examples luifhotit lateral or abdominal

babuls or large S2)ofs.

Ti'trodon etoile, Lacep. i. pp. 474, 483.

niouclietc, Laccp. i. pp. 475, 491.

Tetrodon Ligncephalus, var. steUatus, Bl. Schn. p. 503.

commersonii, Bl. Schn. p. SOS.
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Tetrodon maculatus, Lifebvre, Voi/. Abyss, vi. p. 237, pi. 7.

pantlierinus, Eydinix i^'- Soul. Voy. Bonite, Puiss. p. 215, pi. 10.

fig. 3.

Ilolocantbii.s v.ariolo.su.s, Grwiov. Syst. ed. Gray, p. 2r).

Crayi-acion stellatus, BIcck. Atl. Iciith. (hjmnod. p. 73, pi. o. fifr. 2.

/3. Synonijiiuj of examples loith lateral hands or spots.

Willuyhhy, Hist. Pise. tab. J. 3.

Ostracioii, sp., Artedi, Gen. p. 58. no. 12.

Tetrodon pointille, Lnc6p. i. pp. 474, 485.

Tetrodon p-seudoptiTus, Bl. Schn. p. 508.

Calamarah kappa, liussr/!, i. p. 10, pi. 28.

Tetraodon calauiara, Piipp. Atl. Fisc/i. p. 04, taf. 17. fig. 1 ; Bleck.

Verh. Bat. Gen. xxiv. Bloutk. p. 15.

y. Synonymy of examples loitli abdominal hands.

Tetrodon lineatiis, (not Z.) Bl. Ansl. Fisch. i. p. 128, tab. 141 ; Bl.

Schn. p. 503 ; Peters, Arch. Ntry. xxi. p. 274; Schle(i. Faun. Japan.

Poiss. p. 287, tab. 125. fig-. 2.

aerostaticus, Jcnyns, Zoul. Beagle, Fish. p. 152.

astrotaania, Blcek. Nat. Tyds. Ked. Ind. iv. p. 129.

Arothron lineatiis, Bleek. Verh. Bat. Gen. xxvi. N. jValez. Japan, p. 40,

or Act. Soc. Sc. Imlu-Neerl. i. Amboina, p. 07.

Cravracion lineatiis, Bleek. Atl. Ichth. Gymnod. p. 70, pi. 2. fig. 1, and

pi. 8. fig. 1.

astrottenia, Bleek. I. c. p. 09, pi. 10. fig. 2.

Small but rather prominent spines cover the entire body, extend-

ing forward to or nearly to the lips, and behind nearly to the root

of the caudal fin. Snout short, obtuse, two-fifths or rather more

than two-fifths of the length of the head, and rather more than the

width of the interorbital space, which is fiat or but shghtly concave.

Length of the caudal fin equal to its distance from the dorsal. Ab-

domen white in old examples, in younger with more or less broad

black bands obliquely ascending backwards ; they are not very regu-

lar, are more or less broken up or confluent, sometimes disappearing

towards the middle of the abdomen. Vent with a black ring. All

the upper parts with black or brown dots, which are confluent into

parallel stripes in very j'oung individuals. Fins with brown spots,

sometimes absent on the dorsal and anal fins. Some black spots

round the root of the pectoral.

Vert. 8/lU.

Indian Ocean and archipelago ; Pacific.

On examining a large series of examples it will be found that

the abdominal bands gradually disappear : it seems as if they dis-

appeared with age. However, we have examples about G inches

long, some of which have scarcely a trace of tlie bands left.

Var. a. Large examples spotted above, but without abdominal

bands or large lateral blotches.

a. Adult (23 inclics): stufl:ed. Zanzibar. From Lieut.-Cul. Play-

faii"'s Collection

.
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6. Adult (12 inches). East-Indian arcbipclago. From Dr. Bleeker's

Collection.

c~d. Adult: stuffed. India.

e-f. Adult (22 and 13 inches) : stuffed. Australia.

g-i. Thirty inches long : stuffed.

Var. j3. Sides of the abdomen with from two to six obhque black

spots, those nearest to the pectoral fin being the last to disappear.

k. Half-grown (8| inches). Madras. From Mr. Day's Collection.

Z. Half-grown. Amboyna. Purchased of Hr. Frank.

m-7i. Half-grown: stuffed.

0. Young (4^ inches).

Var. y. Abdomen ivith oUlque hlnck hands.

p-q. Young. Port Natal. From Mr. Ayres's Collection.

r-s. Young : skins. Zanzibar. From Lieut.-Col. Playfair's Col-

lection.

t. Five inches. East-Indian archipelago. From Dr. Blocker's Col-

lection.

u. Young. Amboyna. Purchased of Hr. Frank.

V. Very young. Amboyna. From Dr. Eleeker's Collection.—Type

of T. astrotienia.

IV. Half-grown (G inches). Japan.

a-. Half-grown. Feejee Islands. Voyage of the ' Herald.'

40. Tetrodon retictilaris.

Tetrodon testudineus, (not L.) Bl. Ami. Fisch. i. p. 123, tab. 189

;

Lacep. 1. p. 477 ; Bl. Schi. p. 502 ; Shmc, Zoul. v. p. 444, pi. 178
;

Cunt. Mai. Fish. p. 37G ; Bleek. Verh. Bat. Gen. xxiv. Bluutk. p. 14,

or Nat. Tyds. Ned. lad. iii. p. 78.

reticularis, Bl. Sehn. p. oOG.

Arotbron testudiuarius, 3Iidl. Arch. Ntrg. ix. p. 330.
^

Crayi-acion testudineus, Bleek. Atl. Ichth. Gijinnod. p. 71, pi. 8. fig. 3
;

Day, Fish. Malabar, p. 257.

Very small spines cover the whole body from the nostrUs to the

root of the caudal fin ; those on the abdomen with two, three, or

four roots. Snout short and obtuse, about one-third of the length

of the head, and two-thirds of the width of the broad and fiat inter-

orbital space. Length of the caudal fin e(]ual to its distance from the

front margin of the dorsal. Abdomen with rather numerous brown

or black longitudinal bands, obliquely ascending over the cheeks to

the upper part of the head, and passing on the side into a brown

network, the meshes enclosing round whitish spots. On the back

the brown is the ground-colour, with round whitish spots. Caudal

fin with round yellowish spots, se])aratcd by a blackish network.

Vert. 8/10.

East-Indian Ocean and archipelago.

«, h, c. Adult and joung. East-Indian archipelago.

d, e-f. Half-grown and young. Amboyna.
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(J.
Ilalf-grown. Celebes.

h. Young : skin. Piuang. From Dr. Cantor's Collectiou.

i-l. Adidt (17 inches) : stuffed. Indian Ocean.

m, 11, 0. Adult and j'oung.

p. Adult: skeleton. Pui'cliased.

41. Tetrodon hispidus.

PHTetrodon hispidus, L. Si/st. Nat. i. p. 411 (not sj'non.).

P Tetrodon hispidus, Bl. Ausl. Fisch. i. p. 130, tab. 142; Ul. >Schn.

p. 504.

Tetrodon hispidus, Lacep. i. p. 487, pi. 24. tig. 1 ; Richards. Voy.
Samur. Fiah. p. 17, pi. 9. figs. 3 ^: 4.

Tetraodon perspiciUaris, Itiipp. Atl. Fische, p. G3.

seniistriatus, liiipp. N. W. Fische. p. 58, pi. IG. fig. 3.

Tetrodon iniplutus, Jeni/ns, Vvy. Bcar/le, Fish. p. 152.

stellatus, Eijd. ^- Soul. T'oy. Bunite, Poiss. p. 212, pi. 10. fig. 2
(not Laccp.).

laterna, Richards. Voy. Sulphur, Zool. p. 124, pi. 61. fig. 2, and
Ichth. Chin. p. 199; Bkeh. Verh. Bat. Gen. xxiv. Blootk. p. 23, or
Nat. Tyds. Ned. Ind. in. p. 299 ; Gilnth. Fish. Zanz. p. 131.

Crayracion mr^hxiws, Bleek. Atl. Ichth. Gymnod. p. 71.

laterna, Bleek. I. c. pi. 1. fig. 3.

Very small spines cover the whole body from the snout to the

space between dorsal and anal fins, the hind part of the tail being-

naked ; abdominal spines with two, three, or four short roots.

Snout of moderate length, with the upper profile slightly concave.

Orbit prominent, situated in the middle of the length of the head.

Interorbital space concave, not twice as broad as the orbit. Length
of the caudal fin equal to its distance from the front margin of the

dorsal. Brown above, nath not very numerous rounded bluish-white

spots. One or two bluish rings round the gill-opening and pectoral,

and round the orbit. The coloration of the lower parts varies :

—

Var. a. Four or five subvertical black blotches along each side of

the abdomen. These spots are generally crossed by incomplete

whitish longitudinal bands (thus approaching var. /3), the remainder
of the abdomen white : T. perspiciUaris, hispidus.

Eed Sea and Eastern Africa ; Ceylon.

a-b. Half-grown, lied Sea. Presented by Dr. A. Giinther.

c. Adult : dried (18 inches). Red Sea. Presented by Sir G. Wil-
Idnson.

il. Adidt. Zanzibar. Presented by Lieut.-Col. Playfair.

e-f. Adult : stufted. Zanzibar. Presented by Lieut.-Col. Playfair.

g. Young. Mozambique. Presented by Dr. Li\-ingstone.

h. H.ilf-grown. Port. Natal. From Mr. Ayres's Collection.

i. Adult: stufted . Ceylon. From Dr. Kelaart's Collection.

k-l. Adult and young. From the Collection of the Zoological So-
ciety.

m. Half-grown. (Atlantic??) Presented by Sir J. Hichardson (2'.

hispidus).

n. Adidt: stutfed. Old Collection.
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Var. /3. Numerous blackish longitudiual lines ruu along the abdo-

men, but do not ascend to the cheek ; the portion of the Hues below

the ante- and postpectoral region is frequently darker than the rest

(thus indicating the spots on var. a) : T. semistriatus, implutus, or

hiterna.

From the Red Sea to the Australian seas.

0. Adult. East-Indian archipelago. From Dr. Bleeker's Collection.

J}.
Young. Aniboyna. Purchased of Hr. Frank.

q. Half-gro^vn. Australia. From Mr. Strange's Collection.

r. Adult (20 inches) : stuffed. Aneiteum. Collected by Mr. McGil-

livray.

s. Adult : stuffed. Purchased.

42. Tetrodon bondarus.

Bondaroo kappa, Russell, i. pi. 27.

Tetrodon boudarus, Ca»t. Jlal. Fish. p. 377.

Very small spines cover the whole body, only the lips and hind-

most part of the tail being naked. Length of the snout more than

the width of the interorbital space, but less than half the length of

the head ; orbit rather prominent. Interorbital space flat. Upper

parts blackish olive, with numerous rounded brownish-white spots,

many of which are surrounded by a broad black ring, forming a

kind of interrupted network. Inside and behind the pectoral fin a

large black spot, in which a bright yellow half-ring ; a yellow spot

in front of the pectoral fin. On the side of the head a large black

spot like an erect horseshoe ; on the throat a round hlach spot,

ivhence a widehj arched hlack line ascends to each pectoral Jin. Caudal

fin with indistinct whitish spots and a broad black margin.

Pinang; Yizagapatam.

a. Type of the species : skin (5i inches long). Pinang. From Dr.

Cantor s Collection.

43. Tetrodon erythrotaenia.

Tetraodou eiythrotseuia, Bleek.Kat. Tyds. Ned. Ltd. v. p. 174.

Crayraciou erythrotsenia, Bleek. Atl. Ichth. Gtjmnod. p. (38, pi. 10.

fig. 4.

Spines not numerous, hidden in the skin, not extending on to the

snout and tail. Snout short and obtuse, not much longer than the

eye, which is one-half of the width of the flat interorbital space.

Eye in the middle of the length of the head. Length of the caudal fiji

equal to its distance from the commencement of the dorsal. Upper

and lateral parts uniform brownish black, the lower white, both

colours being defined by a sharp line, which is red in Kfe.

Rivers of Celebes and Amboyna. A small species.

fl. One of the typical examples, 2| inches long. From Dr. Bleeker's

Collection.

h. Two a half inches long. Amboyna. Purchased of Mr. Stevens.
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44. Tetrodon meleagris.

Tetrodou meleagris, Lacep. i. pp. 47(;, 505 ; Bl. Schn. p. 507; Eichank.
Vol/. Sulphur, Fish. p. 122, pi. 57. figs. l-;3.

?Tetrodon lacrjiiiatus, {Cuv.) Quoy Hf Guim. Vol/. Uran. Poiss. p. 204.

The entire body densely covered with small spines from the lips

to nearly the root of the caudal fin. Snout short, one-third of the

length of the head (to the base of the pectoral fin), and equal to the

width of the interorhital space, which is flat. Upper profile of the

snout concave. Length of the caudal fin rather less than its distance

from the dorsal. Brown, all parts covered with small whitish

spots, largest on the abdomen, but not larger than the eye or wider
than the ground-colour between them ; they are smallest, merely
dots, on the chest and throat, and veiy distinct on aU the upper
parts.

Polynesia.

a. Five and a half inches long. Presented by Vice-Admiral Sir E

.

Belcher.

45. Tetrodon firmamentum.

Tetraodon firmamentum, Schleij. Faun. Japan. Poiss. p. 280, pi. 12G.

fig. 2 ; Bhek. Verh. Bat. Gen. xxvi. N. Nalez. Japan, p. 124.

Small two-rooted spines cover the entire body, except the snout

and the posterior part of the caudal peduncle ; there are about fifty

spines in a longitudinal series between the nostril and dorsal fin.

The length of the snout is contained twice and two-thirds in that of

the head, and a little less than the width of the intororbital space,

which is rather convex. Grepsh above, lighter below, all parts with
ovate white spots, smaller than the eye and than the interspaces of

the ground-colour.

Japan.

Of. Stuffed, 1\\ inches long. From the Leyden Museum.—One of

the typical specimens.

46. Tetrodon fluviatilis.

Tetrodon fluviatilis, Ham. Buch. Fish. Ganq. p. 6, pi. 30. fig. 1.

nigroviridis, Proce, Bull Philom. 1822, p. 130.

sinuilaus. Cantor, Mai. Fish. p. 374.

potamopliilu.si, Bleek. I'crh. Bat. Gen. xxii. Madura, p. 16, or

xxiv. Blootk. p. l7.

Arothron dorsovittatus, Bhjth, Journ. As. Soc. Benr/. xxix. 1861,

p. 173.

Crayi'acion fluviatilis, Bleek. Atl. Ichth. Gymnod. p. G8, pi. G. fig. 4

;

Day, Pish. Malah. p. 256.

Body apparently smooth, the spines being hidden in the skin ; they

are not vciy numerous, and do not extend on to the snout and tail.

Snout short and obtuse, nearly twice the length of the eye, which is

somewhat nearer to the end of the snout than to the gill-opcning.

Interorhital space very broad and convex. Length of tlie caudal fin

equal to its distance from the front margin of the doi-sal tin. Upper
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parts black with vermiculated greenish lines, or greenish with round

black spots ; lower parts uniform whitish, or blackish, or with nu-
merous irregular black spots.

Fresh waters and coasts of the East Indies.

a. Adult (6 inches). Ceylon. Presented by Sir J. E. Teunant.

b. Half-grown. Malabar. From Mr. Day's Collection.

c. Young. Singapore.

d-e. Adult and half-grown : skins. Pinaug. From Dr. Cantor's

Collection.—Types of 2\ simalans.

f-h. Half-grown and young. Eorueo. Presented by the Marquis

Doiia.

i-h. Half-grown and young. Borneo.

I. Adult ((j:t inches). East-Indian archipelago. Fi'om Dr. Blocker's

Collection.—One of the types of T. jjotamophilus.

m, n. Half-grown. East-Indian archipelago. From the Collection

of Dr. van Lidth de Jeude.

0. Hall'-gro^\Ta. Philippine Islands. Purchased of Mr. Cuming.

p. Half-grown : stuffed. India.

II. JVasal uryans quite inconspicuous. Back compressed into a keel

:

Anosmius {Ptrs.).

47. Tetrodon margaritatus.

? Paterscm, Phil. Trans, vol. Ixxvi. p. 382, tab. 13.

P Tetrudou electricus, Gm. L. i. 1440 ; Bl. Schn. p. 507.

Tetraodou margaritatus, Jiiipp. Atl. Fisch. p. GG.

Tetrodou solaudri, Richards. Voy. Sul^ih. Fish. p. 125, pi. 57. figs. 4-

6 ; Voy. Samarany, Fish. p. 19.

insignitus, Richards. Voy. Samarany, Fish. p. 20, pi. 9. figs. 1 &
2 (these figm-es are twice the natural size).

petersii, Bianconi, Mem. Acad. So. Inst. Bonon. vi. 1805, p. 147,

pi. 2. fig. 2.

ocellatus, Peters, Wieym. Arch. 1855, p. 274, or Monatsb. Ak.
Wiss. Berl. 1855, p. 402.

A large black ocellus edged with blue on the back on each side

of the dorsal tin. The srioui, sides, and caudal Jin with yellowish

durlc-edged ocelli of the size of the i^ujiil of the eye. On the upper

parts the markings are more or less coutluent, forming transverse

or angular bluish dark-edged hues ; they are most constant round

the eye and on the back of the taU. All the lines round the eye are

subhorizontal, none vertical. Also, on the posterior part of the caudal

fin the ocelli are replaced by subvertical bands. No band on the

side of the mouth. Upper profile of the snout shghtly concave.

Nearly entirely covered with mumtc spines.

Vert. 8/9.

Eastern coasts of Africa ; Tahiti.

a, h, c-d. Adult and half-grown. Zanzibar. From Lieut.-Col.

Playfair's Collection.

e. Adult : stuffed. Zanzibar. From Lieut.-Col. Playfair's Collec-

tion.
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f. Half-grown (2^ inches long). China. From the voyage of the

' Samarang.'—Type of 1\ ijisignitus.

g. Typo of T. solandri. Polj-nesia. Presented by Sir J. Richard-

son.

h. Adult : skeleton. Zanzibar.

48. Tetrodon papna.

VaJmt. Amb. p. 353, fig. 21, and p. 502, fig. 498; Ruysch, Ami. p. 0,

tab. 5. fig. 10; licnard, i, pi. 30. fig. 200, ii. pi. 25.' fig. 124.

Tetraodou niargaritatus, (not liilpp.) Blcek. Vvr. Bat. Gen, xxiv.

Blootk. p. 2o, or Nat. Tyds. Ned. Ind. iii. p. 302.

papua, Bleeh. Journ. Ind. Arch. ii. p. 638, and Verh. Bat. Gen.
xxiv. Blootk. p. 13.

Tropidichtliys niargaritatus, Blcek. Nat. Tyds. Ned. Ind. vi. p. 500.

Canthogaster niargaritatus, Blcek. Atl. Ichth. Gymnod. p. 81.

Psilonotus niargaritatus, Bleek. I. c. tab. 9. fig. 4.

A large black spot ^vith incomplete bluish edge, on the back, on
each side of the base of the dorsal fin. Sides of the body and checks

and caudalJin with numerous, somezuhat distant, bluish darJcer-edged

ocelli, smaller than the pzipil. The spots on the cheek are not smcdJei'

and not more dense than those of the body. Upper and lateral j^arts

of the snout with oblique bands, the lowermost is tlio longest and
nearly horizontal ; eye crossed by subhorizontal bands. A bluish

band runs along the median line of the abdomen to the vent. Back
of the tail "udth angular bluish bands, the point of the angles being

directed backwards. Upper profile of the snout slightly concave.

Tail without spines.

East-Indian archipelago.

a. Adiilt, one of the typical specimens. From Dr. Bleeker's Col-

lection.

6. Adult. Amboyna. Purchased of Hr. Frank.

49. Tetrodon bennetti.

Valent. Amb. p. 417, fig. 223, p. 427, fig. 2G9, p. 425, fig. 275; Buysch,
Amb. pp. 9, 10,tab. 5. figs. 8, 11, 13, & 14; Benard, i. tab. 25. fig. 138,
ii. tab. 7. fig. 32.

Tetrodon ocellatus, Bennett, Fish. Ceyl. p. 21, pi. 21 (not Bl.^.

Tropidichtlij'S bennetti, Blcek. Nat. Tyds. Ned. Ind. \i. p. 504.

Psilonotus bennetti, Bleek. Ned. Tyds. Dierk. ii. p. 230, or Act. Sac.

Sc. Indo-Ncerl. Sumatra, viii. p. 60.

ocellatus, Blcek. Atl. Ichth. Gymnod. pi. 10. fig. 5.

Canthogaster ocellatus, Bleek. I. c. p. 80.

A large black spot with incomplete bluish edge, on the back, round
the base of the dorsal fin. Sides of the body tuith round, rather

distant bhd.'ih .'^pots of the size of the jmpil. TJie sjwts are s^nall and
much more maneroits on the side of the head. Foremost part of the

snout with some bluish vertical bands ; eye crossed by subhorizontal

bands ; a bluish band rdong the median line of the throat. Back of the

tail -with angular bluish bands, the point of the angles being directed

backwards. Caudal fin without markings. Upper profile of the
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snout nearly straight. Only the hindmost part of the sides of the

tail is spineless.

Indian Ocean and archipelago.

a. Half-grown. Zanzibar. Presented by Lieut. -Col. Playfair.

b. Half-grown. East-Indian archipelago. From Dr. Bleeker's

Collection.—One of the t^'pical specimens.

c. Adult : skin in spirits.

50. Tetrodon janthinoptems.

Tropidichthys s. Anosmius s. Psilonotus s. Canthogaster janthino-

pterus, Bleeh. Nat. Ti/ds. Ned. Lid. viii. p. 429 ; Atl. Iclith. Gymnod.

p. 82, pi. 9. fig. 2.

A black ocellus on each side of the base of the dorsal fin. Sides

of the body and tail with numerous round whitish spots larger than

the pupil, and separated fi'om one another merely by a network of

the brown ground-colour. Sides of the head with scarcely any spots,

but some bluish horizontal lines cross the eye. Back and caudal fin

not spotted. Upper profile of the snout nearly straight. Only the

free portion of the tail is spineless.

Celebes and Amboyna.

a. One of the typical specimens. From Dr. Bleeker's Collection.

51. Tetrodon punctatissimus.

Scarcely distinct from T. janthinopterus.

No black dorsal spot. The entire body, forwards to the posterior

parts of the head, covered with numerous round whitish spots, smaller

than or as large as the pupil, and separated from one another

merely by a network of the brown ground-colour. Scarcely a trace

of lines crossing the eye. Fins not spotted. Upper profile of the

snout slightly concave. Tail and hind part of the trunk spineless.

D. 9.

Pacific coast of Panama.

a. Several specimens, 2| inches long. Panama. From Capt. How's

Collection.

b. Three inches long. South America. Purchased of Mr. Cuming.

52. Tetrodon amboinensis.

Psilonotus amboinensis, Bleek. Ned. Tyds. Dierk. ii. p. 180; Ail Ichth.

Gymnod. tab. 9. fig. 7.

Canthogaster amboinensis, Bleek. Atl. Ichth. Gymnod. p. 79.

Dorsal spot none. Body ivith numerous, but rather distant, round

or ovate luhite spots about as large as the puiiil, between which black

spots similar in size and form are interspersed. They do not extend

on the caudal fin, or only on its basal half. Dorsal fin with 11 or

12 rays.

Indian Ocean and archipelago.

Var. amboinensis. The sides of the head in front of the pectoral
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fin with small ocolli, confluent into subvortical bands in front and
below. Caudal fin entirely immaculate.

a. Type of the species. Amboyna. From Dr. Blocker's Collection.

Var. natalensis. The sides of the head in front of the pectoral fin

ornamented as the body ; cheeks with short horizontal and vertical

bluish lines. Basal half of the caudal fin spotted like the body.

b. Fine specimen. Port Natal. From Mr. Th. Ayres's Collection.

53. Tetrodon rostratus.

Tetrodon rostratus, Block, Ausl. Flsch. ii. p. 8, pi. 146. fig. 2 ; Lacep.
i. p. 502; £1. Sclin.

Y>.
!i05.

capistratus, Loire, Proc. Zool. Soc. 18-39, p. 90.

No dorsal spot. Caudal Jin with the npper and lower margins
blacJr, otherwise immaculate. An irregular brownish baud from above
the pectoral to the upper caudal margin ; in large examples this

band is broken up into small spots and iindulated lines of a bluish

colour. An incomplete bluish median abdominal band. Back above
the band immaculate. Sides with bluish oceUi. The upper profile

of the snout slightly concave. Spiiies on the abdomen oiily, but not

very small, and two-rooted.

Madeira ; Cape Ycrde Islands.

rt. Adult.

h. Half-grown. Funchal. Presented by the Rev. R. T. Lowe.
c. Half-grown : in bad state. Madeira. Presented by J. Y. John-

son, Esq.

d-e. Half-grown. Porto Prayo. Presented by the Rev. R. T.

Lowe.

This is evidently T. rostratus of Bloch ; he has also indicated the

blackish margins of the caudal fin.

54. Tetrodon candacinctus.

Prilonotus vel Anchisomus caudacinctus, Richards. Voy. Herald, Fish.

p. 1G2, pi. 30. figs. 1-^3.

Described from a single example in bad condition.

A slight trace of a dark spot exists on the back below the first

dorsal rays. Light brown above, whitish below. Some pale dots

on the posterior part of the back run into rows near the caudal. The
under half of the tail and chin are crossed transvcrsehj hy chestnut-

coloured bars ; three of the same hue radiate with a curve from the

eye towards the nostrils, and four from the eye curve over the

temples. There are also some markings of a similar tint on the

outer rays of the caudal, and a single purplish line. Tail spineless.

(liichards.)

Hab. ?

Tetrodon ornatus, Poey, Report. Fis.-nat. Cuba, ii. pp. 2-44, 433,
seems to be most closely allied to the preceding species. It has the
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vertical bands on the tail, the upper and lower margins of the caudal

blue, the upper baud being continued on the body ; spines on the

abdomen only.

West Indies.

a. Adult. St. Croix. Purchased of IMr. Stevens.

55. Tetrodon caudofasciatus.

No black spot on the back. A narrow brownish band runs from

the root of the upper caudal ray to above the pectoral, where it is

accompanied by a white line, which turns round the root of the

pectoral, and runs backwards for some distance, parallel to the brown

band. The back above the band and tlie side of the head are spotted

with brown, the spots being small. Upper side of the head with

white ocelli and brown spots. A few short subhorizontal lines pass

through the eye. Lower parts immaculate. A black spot on the

base of the dorsal rays. Caudal fin with about six narrow curved

brown bands, the convexity being directed backwards. A vertical

cuneiform brown spot across the root of the lower caudal rays.

Smooth ; only a few spines on the abdomen. Upper profile of the

snout straight. D. 10.

Habitat ?

a. Three and a half inches long.

56. Tetrodon sanctse helense.

No black dorsal spot. Head and body with numerous, but rather

distant, more or less rounded bluish, darker-edged spots, the largest

being larger, and the smallest smaller than the pupil. Blue darker-

edged lines radiate from the eye. Caudal fin ivith siv or seven

slighth/ undulated bluish darlc-edged vertical hands, about as broad

«s' ihe'^ intcrsjxu'es between them. Tlu'oat and abdomen without

median line. Abdomen with distinct spines, but the head and

remainder of the body are spineless. Upper profile of the snout

straight. D. 10.

St. Helena. (Japan?)

a-b. Adult, 5 inches long. St. Helena. Presented by J. C. Melliss,

Esq.

c. Adult. Japan?

d. Adult.

57. Tetrodon striolatus.

Valenti/n, p. 422, fig. 249 ; Rmard, i. tab. 25. fig. 138.

Tetraodon striolatus, Qimj &,- Gaim. Voy. Uran. Zool. p. 203.

compressus, Proce, Bidl. Soc. Phihm. 1822, p. 130.

Tropidichthys striolatus, Bleek. Nat. Ti/ds. Ned. Ind. vi. p. 503.

Psilouotus striolatus, Bleek. Atl. Ichth. Gymnod. tab. 9. fig. 6.

Cauthogaster striolatus, Bleek. I. c. p. 82.

A large black ocellus edged with blue, on the back, on each side of

the dorsal fin. Body fi^nely striolated with unduleited, chiefly lotie/i-

tudinal, liyhter ami darl-er lines ; the lower half of the side of the
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head with small rounded bluish spots. Bluish horizontal lines in

front of the eye, crossing the snout. Caudal fin with undulated sub-
vertical lines. No band on the side of the mouth. Upper profile

of the snout straight. Only the anterior half of the fish is covered
with minute spines.

Vert. 8/9.

East-Indian archipelago.

a. Adult. East-Indian archipelago. From Dr. Uleeker's Col-

lection.

b, c. Adult. Amboyna.
d. Half-grown. Philippine Islands. From Mr. Cuming's Col-

lection.

e. Adult : skeleton. Amboyna. Purchased of Hr. Frank.

58. Tetrodon rivulatus.

Tetraodon rivulatus, Schlcg. Faun. Japon. Poiss. p. 285, pi. 124. fig. 3.

No black dorsal spot. Upper parts with fine undulated blue lines

running in various directions on the neck and anterior half of the

back, longitudinal on the upper side of the snout and tail, and de-

scending on the cheeks and side of the snout. Abdomen and sides

with numerous orange-coloured dots. Side of the tail with two
brownish longitudinal bands running forward to the gdl-opening

and disappearing with age (in specimens 6 inches long). Caudal

fin with oblique and irregular blue lines. Tail spineless. (Schleg.)

Nagasaki.

59. Tetrodon valentini.

Valeitt. Amb. p. 353, fig. 19; p. 408, fig. 195; Etnard, Mol. i. tab. 39
(fig. not numbered) ; ii. tab. 6. fig. 29 ; tab. 49. fig. 204 ; tab. 53.

fig. 227; Jiw/sch, Amb. p. 8, tab. 4. fig. 19; p. 12, tab. 7. fig. 7; p. 29,

tab. 15. fig. 9.

Ostraciou, sp., Gronov. Mu-s. p. 55. no. 126; ZoophijI.^. 50. no. 184.

Tropidichtliys s. Anosmius s. Psilonotus s. Canthogaster valentini,

Bkek. Nut. Tyds. Ned. Lid. iv. p. 130 ; Atl. Ivhtk. Gymnod. p. 80,

pi. 4. fig. 1.

Holocanthus balistteformis, Gronov. Syst. ed. Gray, p. 25.

Tetrodon (Anosmius) tseniatus, Peters, Wiegm. Arch. 1855, p. 275.

Body with four rather irregidar brownish-black cross bands : the

first on the occiput ; the second above the root of the pectoral fin,

and continued below it ; the third in front of the dorsal fin, descend-

ing nearly to the abdominal edge ; the fourth on the back of the

tail. The light-coloured parts of the body are covered with numerous
orange ocelli.

Indian Ocean and archipelago.

o. One of the typical specimens. Amboyna. From Dr. Bleeker's

Collection.

h. Adult. Amboyna. Purchased of Hr. Frank.

j c, d, e. Adult. Zanzibar. Presented by Lieut.-Col. Playfair.

(/. Adult : stuflcd. Zanzibar. Presented by Lieut. -Col. Playfair.

VOL. VIII. X
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4. DIODON.
Ostracion, sp., Artedi.

Diodon, sp., L., Cuv.

Paradiodou, Bleek.

Jaws without median siiture. Body covered with dermal ossifi-

cations, each with a jiair of lateral roots and with a stiff, moveable,

and erectile spine. Nasal tentacle simple, with a pair of lateral

openings.

tSeas between the tropics, extending to the Cape of Good Hope.

1. Diodon kystrix.

Histrix piscis, C/u-mfs, Exot. vi. c. 23 ; Jondon, Hist. Nat. Pise. tab.

45. fig. 4 ; Willvr/hby, Hist. Pise. tab. J 5.

Reversus indicus, ^Wroy. Pise. iii. p. 113, tab. 15. fig. 12; Jomtmi,

I. c. tab. 3. fig. 1.

Valent. Amb. p. 458, iig. 357 ;
Eenard, i. p. 9, tab. 5. fig. 32.

Ostracion, sp., Artedi, Gen. p. 60. no. 19 ; Synon. p. 80. no. 21

;

Gronov. Mus. ii. p. 40. no. 181, and Zoophyl. p. 47. no. 181.

Seha, iii. p. 58, tab. 23. figs. 1 & 2, and p. m, tab. 24. fig. 10.

Crayracion, sp., Klein, Pise. Miss. iii. p. 20. noa. 13 & 14.

Erizo, Parra, p. 60, tab. 29. fig. 1.

Diodon hystrix, L. Syst. Nut. i. p. 413 ; Bris. Barncv. Rev. Zool. 1846,

p. 141.

atinga, BI. tab. 125; Bl. Selin. p. 511; Laeep. ii. pp. 1 & 3; i.

p]. 25. fig. 3 ; Eanj), JVieym. Areh. 1855, p. 227 (not L.).

plumieri, Laeep. ii. pp. 2 & 10, i. pi. 3. fig. 3.

brachiatiis, Bl. Schn. p. 513.

pimctatus, Cuv. I. c. p. 132 ; Bleek. Verh. Bat. Gen. xxiv.

Blootk. p. 19.

Ilolocanthus bj-strix, Grimor. Sy.st. ed. Gray, p. 27.

Paradiodon hystrix, Bleek. Atl. Ichth. Gymnod. p. 56, pi. 3. fig. 2.

Spines strong, dilated at the base, and with a pair of basal grooves
;

the postpectoral spines are the longest, about as long as the pectoral

fin, those of the posterior part of the baclv short and broad. Frontal

spines of medium size. The upper and lower side of the tail with two

or three pairs of immoveable spines. AU tlie upper and lateral parts

and the fins with numerous small round blaclv or brown spots.

Tropical parts of the Atlantic ; Indian Ocean and archipelago

;

Pacific.

a. Twenty-four inches long. Gaboon. Purchased.

h-c. Large specimens : stuffed. Fernando Po.

d. Half-grown : stuffed. C'alabar. Presented by — Nimmo, Esq.

('. Large'spccimen : stuffed. West Indies.

f-i. Adult and half-grown. Jamaica.

'k. Half-grown. Jamaica. Purchased of Mr. Higgins.

I. Half-grown : stufied. Cape Seas.

»H. Half-grown. Amboyua. Purchased of Hr. Frank.

n. Adult : stuffed. Indian Ocean. Purchased.

0. Young. Society Islands. Old Collection.

J).
Thirty inches long : stuffed. Presented by S. Blackall, Esq.

q-v. Adult and young : stuffed.
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2. Diodon spinosissimus.

WilliKjhhij, llitit. Pisr. tab. J fj.

Ostracion, sp., Aitvdi, Gen. p. GO. no. 20.

Crayracion, sp. no. Jo, Klein, Pise. Miss. iii. p, 20.

Diodon hy.stri.'c, vav. /i, Z. jSy.'j/. A'h^. p. 4L3.

spinosissiniua, Cuv. I. c. p. 1;'4.

uielanopsis, Kmip, I. c. p. 228.

All the spines long, slender, with an anterior ridge between a pair

of grooves, not extending beyond a third of the length of the spino.

Upper part of the tail with a pair of spines beside those on the sides.

The roots of the spines art- strong and long, h;ilf as long as the spine,

or oven longer. There are abont seventeen transverse series of

spines between the snout and dorsal fin. A more or loss distinct

blackish band runs from one eye to the other across the throat

;

sometimes another vertical band in front of the gill-opening. Upper
parts blackish, base of each spine with a black spot (not visible in

dried examples). Abdomen white.

Cape of Good Hope ; 8iam.

a. Twelve inches long ; stuffed. Cape of Good Hope. Presented by

Sir A. Smith.

b. Half-grown. Siam. Purchased of Mr. Jamrach.

c. Adult (111 inches): stuffed. Old Collection.—This is probably

the example from Sir H. Sloane's Collection, examined by

Artedi.

d-e. Adult (15 inches) and half-grown : stuffed.—Types of D. mc-
lanopsls (Kaup).

/. Adult. From the Haslar Collection.

g. Young. From the Collection of the Zoological Society.

3. Diodon maculatus.

Diodon tacliete, Lacop. ii. p. 13.

Diodon novemmaciilatus, Cuv. I. c. p. 130, c. fig. ; Bleelc. Nat. Ttjds.

Ned. Lid. iii. p. 507.

sexraacidatus, Cuv. I. c. p. 130, c. fig. ; Kaup, I. c. p. 220.

multimacidatus, Cuv. I. c. p. 130, c. fig. ; Kaup, I. c. p. 227.

quadiimacidatus, Cuv. I. c. p. 137, c. fig. ; Bheh. Act. Sue. Sc.

Indu-Net'H. ii. Anthoinit, viii. p. 94.

spinosissimus, Kaup, I. c. p. 228 (not Cuv.).

Paradiodon novemniaculatus, Bleek. Atl. Ichth. Gi/mnnd. p. 57, pi. 2.

fig. 3.

quadi'imaculatus, Bleek. I. c. p. •'iR, pi. 8. fig. 2.

Spines varying in length, with a distinct ridge along the basal

portion ; those on the posterior part of the back sometimes fixed by
the projecting anterior ridge of the spine. Upper part of the tail

without ossifications, but a pair of spines lie alongside, their root

being on the side of the dorsal fin. The roots of the spines are

strong and long. There are from sixteen to nineteen transverse

series of spines between the snout and dorsal fin. Generally some
tentacles above the eye, on the throat, abdomen, and back.

X 2
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Tropical parts of the Atlantic ; Indian Ocean and archipelago ;

Pacific.

Vctr. a. A broad blackish-brown band between the orbits, ex-

tending downwards beyond the eye. A second, parallel to former,

across the nape. A large transverse subtriangular spot in the

middle of the back. A similar spot on and in advance of the base

of the dorsal fin. A kidney-shaped spot above the pectoral. All

these bands and spots generally with a light edge. Back and sides

with scattered round small black spots. iSpines, especially those in

front, long, much longer than the eye.

a. Nine inches long. St. Croix. Purchased of Mr. Stevens.

b-f. Half-grown : skins. Jamaica. Purchased of Mr. ParneU.

(/, h, i. Adult and half-grown. Panama.
k. Half-growJi. South America. From the Haslar Collection.

I. Half-grown : stufi'ed. Sandwich Islands. From the Collection

of the Zoological Society.

m. Half-grown. China. Presented by Sir John Pachardson.

n. Young. Sooloo Sea. Presented by R. McLachlan, Esq.

o-q. Half-grown : stuffed. Indian Ocean.

r-t. Adult (10| inches) and half-grown : stuffed.

Var. /3. Coloration as in a, but the spines are much shorter,

the front spines being sometimes shorter than the eye.

u. Adult. East-Indian archipelago. From Dr. Eleekcr's Collection.

V. Adult. Amboyna. Purchased of Mr. Frank.

Var. y. The large spots and bands very similar to those of var.

a and /3, but the ground-colour finely dotted all over with black

(Z). qiuulrimaculatus). Frontal spines longer than the eye.

w. Adult. Amboyna. From Dr. Bleekcr's Collection.

Var. ^. The large spots are irregular, not well defined, more or

less broken up into smaller spots, mixed with other sjwts similar in

size and form. Frontal spines longer than the eye {D. muJti-

inaculatvs).

X. Young. West Indies. Purchased of Mr. Scrivener.

y. Several young specimens. Cape of Good Hope.
z. Half-grown : stuffed. Capo of Good Hope. Presented by Sir A.

Smith.

a. Young. Bourbon.

ft.
Half-grown. Formosa. From Mr. Swinhoe's Collection.

y. Young: stuffed.

Atopomijcteriis hocarjei, Steindachner, Sitzgsber. Ak. "Wiss. Wien,
1860, liii. p. 477, pi. 6. fig. .3, from Port Jackson. The description

of this fish agrees so well with that of D. mandatus, tliat it is very

probably identical with this species. The nasal tentacle is said to

have been simple on one side and bifid at the extremitj' on the

other ; nor has the author found nasal openings.
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4. Diodon maculifer.

? Diodon liystrix, Bl. taf. 120 (not L.).

? holocanthus, Lacep. ii. p. 11 (after Block).

Diodon maculifer, Kaup, Wieym. Arch. 1855, p. 229.

Spines rather short, stronj^, remarkably flattened, and compressed
transversely. Upper part of the tail without ossifications; hut a
]iair of spines lie alongside, their root being on the side of the dorsal

fin. The roots of the spines are strong and long. There are about
fifteen transverse scries of sjnnes between the snout and dorsal fin.

The upper part of the head and body with round black spots, each
of about the size of the pupil of the eye. Sometimes the spots above
or near to the pectoral are confluent into a blotch. Fins and ab-
domen immaculate.

Cape of Good Hope ; Cuba.

a-c. Adult (10 inches) and half-grown : stuffed. Cape. Presented
by Sir A. Smith.

d. Half-grown. Cuba. From the Collection of the Zoological

Society.

e-h. Adult and half-grown : stufl'cd.

Bloch's figui'e agrees well with this sjjccies, but he represents the

fins as spotted.

5. CHILOMYCTERUS.
Ostracion, sp., Artedi.

Diodon, sp., L., Cuv.

Diodon, sp., et Chilomycterus, Bih-on, Revue Zool. 1846, p. 140.

Cyclichthys, Chilomycterus et Cyauichthys, Kaup.
Diodon et Chiloniyclerus, Bleeker.

Jaws without median suture. Body covered with dermal ossifi-

cations, all or most of which consist of three horizontal roots and a

stift', erect, immoveable spine. Nasal tentacle simple, with a pair

of lateral openings *.

Two groups may be distinguished in this genus :
—

a. The foremost spines with two roots only and erectile, p. 309.

^. All the spines three-rooted and immoveable, p. 310.

a. The foremost spines with two roots only and erectile.

1. Chilomycterus calorii.

Diodon calori, Biancmti, Mcv). Ac. Sc. List. Bonon. vi. 1855, p. 145.

reticulatus, GUnth. in Fish. Zanz. p. 130 (not synon.tj.

* In some of the species the nasal tentacle is exactly as in the true Diodon ;

but in others {Ch. tiyrhuts. reticidafns, (fee.) it is more adpresscd, and the bridge

between the openings (bin and easily torn, and tlien tbe organ may be described

thus:—" Narines non closes au sonimet, mais cbacune ayant rapparcnco de

deux levros ou fornite de deux tentaeules reunis a la base."

t The synonymy given in the work quoted, and taken from Bleeker's ' Atlas,'

p. 54, is entirely erroneous.



310 GYMNODONTES.

The spines arc rather short, moderately strong ; they are fixed

and three-rooted, exeept the foremost on the head and round the

snout, which arc erectile and two-rooted. The roots are narrow

and rather flat, and the lateral longer than the anterior or than the

spine. There are four or five spines above the orbit. Interorbital

space slightly concave. There are about seventeen transverse series

of spines between the snout and the dorsal fin. A pair of spines on

the side of the tail, beside the roots reaching across the back behind

the dorsal flu. Inner masticatory plate with about seven transverse

grooves. A blackish bar below the eye, another in front of the gill-

opening; a blackish blotch behind the pectoral fin; a black spot

on each side of the tail, in advance of the dorsal fin. Base of the

dorsal fin in a black spot. D. 12. (A. lost.) C. 9. P. 21.

Zanzibar.

a. Stufl^ed, 9| inches long. From Lieut.-C'ol. Playfair's Collection.

b. Very young. From Lieut.-C'ol, Playfair's Collection.

(i. AH the qnnes three-rooted and immoveuhle.

2. Chilomycterus geometricus.

Ciuamajacu atinga, 3Iarc(/r. Hist. Pise. p. 108; WillKyhhy, p. 155,

tab. 1 8. fig. 2 (bad).

Attiiiga altera, JVillur/hby, I. c. fig. 1.

I'etivcr, Gazoithyl. pi. 69. fig. 1.

Ostracion, sp., Artedi, Om. p. 59. no. 15.

Cyclopterus lumpus, var. j8, Linn. Syst. Nat. i. p. 414.

Toad-fisli, ScJwepff, in Schrift. Ges. ntrf. Freund. lierlin, viii. p. 192.

Diodon geometi'ieus, Bl. Schn. p. 518, taf. 96.

maculato-striatus, Mitchitl, Trans. Lit. i^- Phil. Soc. New York,

i. p. 470, pi. 6. fig. 3 ; Dekaii, Neiu York Faun. Fish. p. 323, pi. 56.

fig. 185.

rivulatus, Cuv. Mem. 3Lis. iv. p. 129, pi. 6 ; Jenyns, Zool.

Beagle, Fish. p. 160.

. nigrolineatus, Ayres, Journ. Lost. Soc. Nat. Jlist. iv. 1842, p. US.

fuliginosus, Dekay, I. c. p. 324, pi. 55. fig. 181.

verrucosus, Dekay, I. c. p. 325, pi. 56. fig. 184.

llolocnutbus areolatus, Groyiov. Syst. ed. Gray, p. 27.

Cycliclitliys cornutiis, Kaup, Wieym. Arch. 1855, p. 231.

Chilomycterus geometricus, Kaup, I. c. p. 232.

Spines strong, but short ; two above the orbit, one, more or less

prominent, in the middle of the forehead. Superciliary edge raised ;

generally a tentacle between the superciliary spines ; it is prolonged

in young examples, and sometimes absent in older ones. Tentacles

along the lower part of the side, one on each side of the anal fin

being especially developed. Tail spineless ; but the roots of one pair

of spines reach across behind the dorsal fin. A large black ocellus,

edged with lighter, behind the pectoral fin ; another, smaller, above

it. A black vertical bar below the eye. A black spot on each side

of the dorsal fin. Fins immaculate.

Atlantic.
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Var. a. 15ack with narrow light and brown longitudinal stripes
(IJ. maciduto-striatus, rivulutus, geometricus).

a. Half-grown. United States. Presented by the Smithsonian
Institution.

6. Adult. Texas. Purchased of Hr. Erandt.
c. Half-grown, Pontchartrain Lake. From M. Salle's Collection.
d. Half-grown. Lake Champlain. Piu'chased of M. Parzudaki.
e. Half-grown. Cuba. From the Collection of the Zoological

Society.

/. Adult: stuffed (6 inches). Cape seas. Presented by Sir A. Smith.
(/. Adidt. From the Haslar Collection.

h. Adult : stuffed (9 inches long).

Var. 13. Back with a network of dark lines.

i. Adult (6 inches). Trinidad. Presented by J. B. llichardson,

Esq.

J-: Adult. From the Haslar Collection.

Var. y. Body without distinct markings beside the spots described
above.

/. Adult (7 inches). Brazil. Purchased of Mr. Higgins.
7)1. Half-grown. Bahia. Purchased of Mr. Cutter.

n-j}. Adult : stuffed.

q. Half-grown. Presented by the Royal College of Surgeons.

r-s. Young. Purchased of Mr. Argent.—Types of C. cornutus.

3. Chilomycterus antennatus.

Diodon antennatus, Cuv. Mem. Mus. 1818, p. 131, c. fig. ; Jenyns,
Zoul. Beof/le, FisJi. p. lol.

Chilomycterus autennatuS; Kaup, Wiegin. Arch. IBoo, p. 232.

Spines strong, but short ; two above the orbit, one, more or less

prominent, in the middle of the forehead. Superciliary edge not

raised ; generally a tentacle between the superciliaiy spines. Ten-
tacles along the lower part of the side, one on each side and in ad-

vance of the anal fin being especially developed. Tail spineless,

but the roots of one pair of spines reach across behind the dorsal

fin. A black spot in the middle of the nape ; a large kidney-shaped

spot above the pectoral, and a subtriangular blotch before and along

the base of the dorsal fin ; generally a smaU black spot below the

eye. Some or all of these spots are edged with lighter. Upper and
lateral parts with numerous black dots, some with a bluish pupil.

Abdomen brown. Fins unspotted.

Atlantic coasts of tropical America ; Cape of Good Hope.

a, b. Adult (8 inches). St. Croix. Purchased of Mr. Stevens.

c-e. Adidt : skins, Jamaica, Purchased of Mr. Parneil.

/. Adult: stuffed. Cape of Good Hope. Presented by Sir A. Smith.

(/. Adult: stuffed.

h. Adult,
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4. Chilomyctems orbicularis.

Diodon orbicularis, Bl. tab. 127; Lacep.u.^.lQ; Bennett, miaUng
Vol/, ii. p. 204 ; Barnerille, Rev. Zuol. 1846, p. 141 ; Bleek. Nat.

Tyds. Ned. hid. -v. p. 92, or Act. Soc. Sc. Indo-Neerl. ii. Aniboiua,

viii. p. 95, or Atl. Ichthyol. Gymnod. p. 55, pi. 1. fig. 4.

creruleus, Quoy (^ Gaim. Zuol. Urcm. I'oiss, p. 201, pi. 65. fig. 5

(young-).

triedi'icus, Cant. Mai. Fish. p. 371 (not Cuv.).

Spines very strong, but rather short ; three above the orbit, and one

in the middle of the forehead. SuperciHary edges raised, convergent

towards the front. The roots of the spines are flat, depressed, the

anterior with a flattened keel. There are about nine transverse

series of spines between the snout and dorsal fin. Nostrils between

the frontal spine and the fore part of the superciliary edge. Tail

spineless ; but the roots of a single pair of spines reach across behind

the dorsal fin. Jaws feeble, horizontal, the upper obtusely pointed.

Tlie inner masticatory surface is smooth and concave. Brown, ir-

regularly clouded with darker, generally some round black spots on

the side.

Indian Ocean and archipelago.

a. Adult : skin (6 inches). Pinang. From Dr. Cantor's Collec-

tion.

b. Adult. Ccrani. Purchased of Mr. Stevens.

c. Adult. East-Indian archipelago. From Dr. IJleeker's Collec-

tion.

d. Half-grown : stuffed. Indian Ocean. Presented by Sir A.

Smith.

c-li. Half-grown: stuffed.

5. Chilomycteriis echinatus.

Seha, iii. xxiii. fig. .3.

Ostracion, sp., Artedi, Gen. p. 60. no. 18.

Diodon atinga, var. y, L. Syst. Nat. i. p. 413.

Cyclichtliys orbicularis, Kaiip, Wlegm. Arch. 1855, p. 2.31 (not BL).

Holocanthus ecliinatus, Gronov. Syst. ed. Gray, p. 27.

Spines short and rather feeble ; three above the orbit, and one in

the middle of the forehead. Superciliary edges not raised, conver-

gent towards the front. The roots of the spiues are feeble and com-
pressed into sharp ridges. There are about eleven transverse series

of spines between the snout and the dorsal fin. Nostrils between

the frontal spine and fore part of superciliary edge. Tail spineless

;

but the inner roots of a single pair of sjjines reach across behind

the dorsal fin. Jaws strong, the upper with a vertical anterior sur-

face and a median ridge. The inner masticatory surface is provided

with two or three transverse pads, divided by a median line. Sides

sometimes with round dark spots.

Cape of Good Hope.

a-b. Adult (7 inches): skins. Cape. Presented by Sir A. Smith.

c-e. Adult : skins.
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6. Chilomycterns jaculiferus.

Diodon jaculiferus, Citv. Mem. Mm. 1818, p. 130, c. fig.

Two spines above the orbit ; none in the middle of the forehead
;

no tentacle ; there are only five spines in a straight longitudinal

series from the parietal spine to the side of the dorsal fin. Inter-
orl)ital space quite fiat; nostrils in front of the orbit. The roots of
four spines surround the tail behind the dorsal and anal fins. Spines
on the lower parts rather feeble. Jaws strong. P. 19. D. 16.

A. 15. C. 9. Three black spots on each side of the body, one in

front of the gill-opening, one behind the pectoral fin, and a third

somewhat in advance of the dorso-anal interspace.

New Zealand.

"We possess two examples from New Zealand, one of which is dis-

tinguished by the extraordinarylength of certain spines (supraorbital,

dorsal, postdorsal, and postpectoral), as noticed by Cuvier. In the
other example these spines are but slightly enlarged, and, in fact,

all the spines are rather feeble. Yet both examples agree so well in

the number and arrangement of the ossifications that there is no
doubt that they are of the same species, the differences being pro-
bably dependent on the sex.

a. Stuffed, 13 inches long. Bay of Wellington.

h. Dried, 13 inches long (fins mutilated). New Zealand. Presented
by Dr. Sinclair.

7. Chilomycterus reticulatus.

Orbis muricatus et reticulatus, JVilluyhhj, p. 155, tab. I 7.

Ostracion, sp., Artecli, Gen. p. 59. no. IG.

Diodon reticulatus, L. Si/d. Nat. ed. 10, i. p. 334.
atinga, var. (3, i. Si/st. Nat. i. p. 413.

Chilomycterus tigriuus, Kaiip, Wieym. Arch. 1855, p. 233 (not Cuv.).

Spines verj- short, compressed, with long, strong, flat, ridged roots,

the anterior root being the longest. Forehead flat, without spine.

Three feeble supraorbital spines, the inner root of the foremost over-
lapping the frontal bones. Nostrils in front of the orbit. Generally
two osseous stripes across the back of the tail, behind the dorsal fin;

abdominal ossifications nearly as much developed as those on the
back ; there are eight in a longitudinal series nearest to the median
line of the back. All the upper parts and all the Jins are densely
covered with small round blacldsh-brown spots; those of the back aro
7nore or less oceUated, and of the size of the pupil ; those of the fins

are much smaller. P. 12. D. 13. A. 13. C. 10.

Tropical parts of the Atlantic.

a. Skin, 27 inches long. St. Helena. Presented by J. C. Melliss,

Esq. (xcix.).

b. Adult : stuffed, 23 inches long. Bermudas. Presented by Cai)t.

Taylor,

c-f/. Adult : stuft'cd.
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8. Chilomycterus tigrinus.

Chilomycterus reticiilatus, i/tV. Rev. Zool. 184G, p. 142 (uo descript.

;

noti.).

Diodon tigrinu3, Cuv. Mem. Mus. 1818, p. 127.

Cyaniclithys creruleus, Kaiip, I. c. p. 231 (not Q. 4' G.).

Spines short, slightly compressed, with the roots of moderate

length. Forehead concave, without spine. Three supraorhital

spines, the anteiior of which is rather strong, emitting its inner root

across the frontal bone. Nostrils in front of the orbit. Two osseous

stiipes across the back of the tail, behind the dorsal fiu, the poste-

rior with the spine in the median line ; abdominal ossifications as

much developed as those on the back ; there are eight in a longitu-

dinal series nearest to the median line of the back. All the upper

parts with small round blackish sjiots. A few small black spots on

the side of the abdomen. Fins colourless. D. 13. A. 13. C. 10.

P. 21.

? Indian Ocean.

a. Two inches long. Open sea. Presented by J. B. Godfrey, Esq.

b. Two and a half inches long : type of C'yaniehihys coeruleus (Kaup).

The nosti'^s of this species do not differ from those of its congeners.

Dr. Kaup states that the specimen examined by him is from New
Guinea ; but the source whence the example was obtained was never

known at the British Museum. He has evidently transferred Gai-

mard's statement, which refers to another species, to this individual.

9. CMloHiycterus aiSnis.

Spines very short, compressed, with long, strong, flat, ridged roots,

the anterior root being the longest. The flat iuterorbital space and

the forehead without spines or ossifications. Supraorbital spines

very feeble ; the inner root of the foremost does not overlap the frontal

hone. Back of the tail crossed by two osseous stripes, the anterior

composed of two roots of two ossifications, and the posterior being a

single two-rooted ossification with a spine ; abdominal ossifications as

much developed as those on the back ; thei'e are eight iu a longitu-

dinal series nearest to the median line of the back. The dark colo-

ration of the back descends on the sides in front of and behind the

pectoral fin and in front of the dorsal. Two or three round black

spots behind the pectoral fin ; a black vertical bar below the eye.

No other spots on the body ; fin-rays with numerous brown dots.

P. 21. D. 13. A. 12. C. 10.

Hab. ?

a. Stuffed, 15 inches long.

6. DICOTYLICHTHYS.

Dicotylichthys, Kaup.

Jaws without median suture. Bodv covered witli dermal ossifi-
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cations, each of wliich is provided with a spine ; the anterior are
two-rooted and erectile, the jjostcrior three-rooted and imraoveabJe.
Nasal tentacle with two cyUndrical and tapering branches; no
nostril.

Australia ; Cape of Good Hope.

This genus is very distinct from Chilomydenis, with which it was
confounded by Dr. Bleeker.

1. Dicotylichthys punctnlatus.

Dicotylichthys pmictulatus, Kaiip, Wic(jm. Arch. 18o5, p. 230.

Dorsal spines much shorter than those on the sides and abdomen,
those in front of the pectoi'als erectile, those behind three-rooted.

Eack of the tail without ossifications ; but a root of the last dorsal

spine reaches across behind the dorsal fin. There are about 13
transverse series of sjnnes between the snout and the dorsal fin.

Body with small, round, scattered black spots. A black vertical bar
below the eye, a second in front of and a third behind the root of

the pectoral fin.

Australia ; Cape of Good Hope.

a, b, c. Adult (11 inches), half-grown, and young. Sydney. Pre-
sented by G. Kreff't, Esq.

d. Adult : stufi'ed. Cape. Presented by Sir A. Smith.—Tj'pc of

the species.

e. Adult : stuffed. Mauritius ? Presented by Lady F. Cole.

f-g. Adult (14 inches) : stuffed.

7. ATOPOMYCTERUS.
Diodon, sp., Kemp.
Atopomycterus, Bleek. Atl. Iclith. Gymnud. p. 49.

Jaws without median suture. Body covered with dermal ossifi-

cations, each of which consists of two roots and an erectile spine.

Nasal tentacle as in DkotyJiclithys.

Australia.

This genus is so closely allied to DkotylkMlujs that the propriety

of separating it may be questioned.

1. Atopomycterus nychtliemerus.

Diodon nicthemerus, Cuv. I.e. p. 135; ? Jmt/ns, Voy. Beagk, Fish.

p. 150; Kmip, Wieiim. Arch. 1855, p. 228; Bleek. Verhand. Ak.

Wet. Ainderd. ii. Van Dieviens Land, p. 25.

All the spines slender, rounded, Avithout ridge. Upper pai't of

the tail without spines. The roots of the spines are very short and

feeble. There are about thirteen transverse series of spines between

the snout and dorsal fin. Upper parts blackish brown : in young

individuals the dark colour descends on the sides in four bands, viz.
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below the eye, in front of and behind the pectoral fin, and above the

vent. No other spots.

Vert. 9/12.

South Australia ; Tasmania.

a. Adult (13| inches) : skin. South Australia.

h. Young. South Australia. Purchased of Mr. Stevens.

c. Adult: diied. Port Lescheuault. Presented by W. E. Bates, Esq.

d-e. Adult (10 inches). Tasmania.

f-n. Adult, half-grown, and young : stuffed. Tasmania.

0. Adult : skeleton. Tasmania. Purchased.

8. TRICHODIODON.

Diodon, sp., Ctn\, Kaup.
Trichodiodon, Bleeh. Ail. Ichtli. Gymnod. p. 49.

Jaws without median suture. Body covered -n-ith very small

dermal ossifications, each with a pair of lateral roots, and a fine,

flexible spine. A nasal tentacle. Dorsal and anal fins as in the

aUied genera.

Atlantic.

1. Trichodiodon pilosus.

Diodon pilosus, Mitch. Trans. Lit. iy Phil. Soc. New York, i. p. 471,

pi. 6. fig. 4.

? Diodon asper, Cuv. Mcin. Mus. iv. p. 138; Barneville, Rev. Zool. 1846,

p. 142 (adult ?).

The spines are hair-Hke, one-eighth of an inch long in an example

1^ inch long. The large example in the Paris Museum (2| feet

long) is covered with round brown spots.

Northern Atlantic.

9. TRICHOCYCLUS.

Jaws without median suture. Body covered with long hair-like

bristles. No nasal tentacle. (Dorsal and anal fins absent ?)

1. Trichocyclus erinaceus.

Owing to the iudiff'erent preservation of the specimen, I can give

but an incomplete description of it. It is seven-eighths of an inch

long, and the longest hairs (which are those on the sides) about

three-eighths of an inch. The entire body, except the snout, is

covered with such hairs. The jaws are prominent, depressed ; and

the upper tei-minates in a slight hook, overlapping the lower jaw.

The caudal fin is distinct, and the pectoral a narrow fringe behind

the gill-opening ; but I am unable to find a trace of the dorsal and

anal fins.

Habitat ?

a. Purchased of Mr. Leadbcater.
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Third Group. MOLINA.

10. ORTHAGORISCUS.
Orthmg'oriscus, Bl. Se/iii. p. •'510.

Oeplialus, Shaw, Gen. Zoul. v. 2. p. 4-"32.

Cephalus, Tympanoiuiiun, Diplauchiiis, Trematop.-sis, Ortliragoriscus,
et Ozodiu'a, Ranzuni.

Ranzauia ct Orlliagorisciis, Nardu.
Pedalion, Guikling.

Jaws without median siiture. Tail extremely short, truncate ;

vertical fins more or less confluent. Body compressed, short, covered
with a roun;h or tessellated skin not capable of being expanded by
air. Ventral fins none. No peMc bone. Air-bladder absent.
An accessorjf opercular gill.

Pelagic fishes of the tropical and temperate regions.

a. ORTHAGoniscus, Skin rough.

1. Orthagoriscus mola.
Sun-Fish.

Orthragoriscus s. Luna piscis, Rondel, p. 424 ; Gesner, p. 640.
Mola, Saloian. fol. loo; A/druv. p. 412; WiUwjhhj, p. 151, tab. J 2G;

Jondon, i. tit. 1. cap. 3, tab. 9. fig. 2; Jan. rianc. Comm. Inst.

Bonon. iii. p. -S.'il, tab. 8; Borlasc, Cornwall,^. 2(58, tab. 26. fig. 7;
Br'dnn. Rise. Mass. p. 8; Dotnsma, Verh. j\faatsch. Weet. Ilaar-
km, xii. 1770, p. 413, c. tab. ; Houttui/n, Natuurl. Hist. i. tab. 68.

fig. 7.

Ostracion, sp., Artedi, S)jncm. p. 83. no. 4 ; Gen. p. 61. no. 22

;

Gronov. Zoophi/l. nos. 185 & 186.

Tetrodon mola, L. Si/st. Nat. i. p. 412 ; Retz. Vet. Ac. Kya Handl. vi.

1785, p. 115, tab. 4; Donovan, Brit. Fish. ii. p. 25; Hume, Led.
Compar. Anat. vi. pis. 50 & 51.

Short Diodou, Peiin. Brit. Zool. iii. p. 131, pi. 19.

Short Tetrodon, Penn. I. c. ed. 1812, iii. p. 172, pi. 22.

Mole, Dtthamel, Resches, ii. sect. ix. p. 306, pi. 23.

Diodon mola, Bl. Ausl. Fisch. i. p. 75, 1. 128.

Tetrodon lune, Lace'p. i. p. 509.

Ortliragoriscus mola, Bl. Schn. p. 510; Flem. Brit. An. p. 175;
Jeiti/ns, Man. p. 400; Bellinijham, Mag. Nat. Hist. 1840, p. 235;
Sclileg. Faun. Japou. Roiss. *p. 288, tab. 127 ; Yarrell, Brit. Fi.th.

2nd edit. ii. p. 462, and 3rd edit. ii. p. 432; Ram. Werner.
Mem. vii. p. 401 ; Dekay, Neiu York Faun. Fish. p. .331, pi. 59.

fig. 193; Storer, Massaeh. Rej)o7-fs,\i. 170, pi. 3. fig. 1, and Mem. Atn.
Acad. viii. p. 420, pi. 34. fig. 2 ; Bennett, Whaling Voyage, ii. p. 2()2

;

Kriiyer, Damn. Fisk. iii. p. 732 ; AV/*s-. Skand. Faun. Fisk. p. 61t7;

Weltenhergh, Obserrationes anatomiece de O. M. Liidg.-Batav. 1840;
Goodsir, Edinh. Rhilos. Jiturn. xxx. p. 188; Cleland, Nat. Hist.

Rericu; 1862, p. 183 ; Costa, Faun. Regn. Napol. Resc. tav. 03 & 04.

Orthagoviscus fasciatus, Bl. Schn. p. 511.

Cephalus mola, Risso, Ichth. Nice, p. 60.

ortliagoriscus, Risso, Fur. Mcrid. iii. p. 173.

brevis, Shaw, Gen. Zool. v. 2, p. 432, pi. 175 ; Ncill, Werner.
Mem. i. p. 546; Turt. Brit. Faun. p. 116; xMitch. Lit. ^- Rhil.

Trans. New York, i. p. 471.
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Ozodui'a orsini, Ranzani, Nov. Coimn. Ac. Sc. Inst. Bonon. iii. 1889,

p. 80.

ursini, Ranzani, I. c. tab. G.

Tympanomium planci, Ranzani, I. c.

Diplancbias nasus, Ranzani, I. c.

Trematopsis wiUiiji'libei, Ranzani, I. c.

Ortbragoi'iscus retzii, gbini, rondeletii, blocbii, redi, Ranzani, I. c.

lunaris, Gronov. Si/st. ed. Grai/, p. 1G5.

Solaris, Gronov. I. c.

Aledon storeri et capensis, Casteln. Poiss. Afr. Austr. pp. 75, 76.

Mola nasus, Steenstrup Sj- LiHken, Overs. Dansk. Vid. Selsk. Fork.

186.3, p. 36.

retzii, Steenstrup Sf Liltken, I. c.

? Ortbagoriscus, sp., Sicinhoe, Ann. Sf Ma;/. Nat. Hist. 1863, xii. p. 225.

Suufisb, Couck, Fisk. Brit. Isl. iv. p. 377, pi. 245.

Ortbragoriscus ozodura, Harting, Verkand. Ak. Wet. Amsterd. 1868,

pp. 1-48, pis. 1-8.

Young

:

—
Mola aculeata, Kolreuter, Nov. Conmi. Tdropol. x. 1766, p. 337, tab. 8.

figs. 2 & 3.

Diodon mola, Pall. Spicile;/. Zool. fasc. viii. p. 39, tab. 4. fig. 7.

Ortbragoriscus bispidus, Bl. Sckn. p. 511.

Diodon carinatus, 3Iifck. Ann. Lye. Nat. Hi4. New York, ii. p. 264,

pi. 5. fig. 1.

Acantliosomacarinatum, Dekay, New York, Faun. Fish. p. 330, pi. 55.

fig. 179. •

Ortbagoriscus spinosus, Cuv. Reyne An. ; Richards. Voy. Sulph. Fish.

p. 125, pi. 62. figs. 10-12 ; Gatchet, Act. Soc. Linn. Bordeaux, v.

1832, p. 253.

Ortbragoriscus aculeatus, Ranzani, I. c.

PaUasia, Nardo, Ann. Sc. Reyno Lombard. Venet. x. 1840, p. 112.

These young fisbes form a distinct family, MoJacanthidce, iu Mr. Gill's

system.

D. 17-18. A. 14-17. C. 12-16, P. 12-13. Vei-t. 10/7.

Body elevated, its depth being always considerably more than one-

half of the total length ; in very young examples the vertical dia-

me!er even exceeds the longitudinal. Skin rough, minutely granu-

laied. With age a hump is developod above the mouth, topped by
an osseous tubercle, which in very young examples is a spine.

Dorsal and anal fins narrow, high, becoming comparatively shorter

with age. A series of more or less conspicuous ossifications on the

posterior edge of the caudal fin. Very young examples with scat-

tered spines, some of which ai^e permanent through Kfe as osseous

tubercles—for instance, at the throat. Eye much nearer to the upper
profile than to the lower.

A pelagic fish, probably inhabiting most of the seas of the tem-
perate and tropical regions.

a. Stuffed, 3^ feet long. Ireland. Presented by the Earl of Ennis-
kiUeu.

h. Stuffed, 7 feet long. Portsmouth. Presented by Major Parlby
and John Fox, Esq.
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c. Stuffed, 2 feet long. Plj-mouth. Presented by Lieut. H. F.

Spenco, ll.N.

(I. Stuffed, 14 feet long. England. Presented by W. Beatie, Esq.
e. Stuffed, 3 feet long. Adriatic. {Ozodura orsini)

f. One incli long. North Atlautic. Presented by Capt. Knocker, R.N.
(/-i. Stuffed, 1| foot long.

k, I. One inch long.

m. Skeleton, 28 inches long.

H. Skeleton, 3 feet long. Ireland, Presented by the Earl of

EnniskUlen.

Prof. Steenstrup and Dr. Liitken have endeavoured to show the

distinctness of 2IoJa rctzii and Mohi nasvs. In my opinion, the

former is the younger state of the latter, as is proved by our series

of examples. Especially the presence of supplementary teeth within

the cutting jaws is not a constant character ; these teeth arc more
or less regular in examples of about 18 inches, but disappear alto-

gether when the individual has attained to a length of about three

feet. The changes which the body and fins undergo with age have
been indicated above.

It is now generally admitted, especially by Italian ichthyologists,

that Ranzani's distribution of the Sunfishes described by his prede-

cessors into six genera and fifteen species is an uncritical compi-

lation. However, it is possible that the fish described by him under
the name of Orthrcif/oriscus alexandrini, I. c. tab. 6, is specifically

distinct from 0. moht. The nape is so much elevated that the eye

is almost as far distant from the dorsal profile as from the ventral.

The fins are lower than is generally observed in large Sunfishes.

The caudal portion is imnaturally stuffed out.

Also OrtJutr/oriscus analls, Ayres, Proc. Calif. Acad. Nat. Sc. ii.

p. 31, fig. p. 54, from San Francisco, cannot be admitted at present

as a distinct species. The dorsal and anal fins would appear to be

considerably lower than .in 0. mola ; but it is possible that those fins

are mutilated in the single specimen known.

2. Orthagoriscus lanceolatus.

Orthagorlscus lanceolatus, Lienard, May. Zool. 1840, p. 291.

D. 24. A. 21. C. 19. P. 17.

Body oblong, covered with a rather rough skin. Caudal fin as

long as deep, rounded behind, and spotted with grey. {Liauird.)

Mauritius.

/3. Ranzaxia. Skin tessellated.

3. Orthagorlscus truncatus.

Mola, Jim. riaiir. Comm. Inst. Boiton. ii. 2. 1700, p. 297, tab. 17.

Sun-fi.<h from Mount's Bav, Borlasc, Coivnc. p. 2G8, pi. 20. tig. 7

;

Couch, Fis/i. Brit. Isl. iv. p. 381, pi. 240 (bad).

Oblong Diudon, Pom. Brit. Zool. iii. p. 113, pi. 19.

Oblouir Totrodon, Bern). I. c. ed. 1812. iii. p. 170. pi. 22.
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Tetrodon truncatus, Retz. Svctisk. Vet.Ak. Nya Handl. vi. 2. p. 116;
Gm.L. i. p. 1448; Lacep.i. p. 514, pi. 22. fig. 2 ; Dmiov. Brit.

Fish. ii. pi. 41.

Orthragoriscus oblongus, Bl. Sclin. p. 511 ; Jemjns, Man. p. 491 ; Yarr.

Brit. Fish. 2nd edit. ii. p. 469, or 3rd edit. ii. p. 439 ; Hurting,

Verhand. Ak. Wet. Amsterd. 1868, p. 12, pi. 2. fig. 2.

Cephalus oblongus, Shaiv, Gen. Zool. v. p. 439, pi. 176 ; Ttirt. Brit.

Faun. p. 116. .

elongatus, Bisso, Fur. Merid. iii. p. 173.

Orthagoriscus truncatus, Flem. Brit. An. p. 175.

varius, Cuv. Bef/nc An. ; Ranzani, I. c.

Mola planci, Nardo. in Femssac, Bull. Sc. Nat. xiii. 1828, p. 437.

Cephalus cocherani, Traill, Werner. Mem. vi. 1832.

Orthragoriscus elegans, Banzani, I. c.

battara), Runzani, I. c.

Itanzania truncata, Nardo, Ami. Sc. Recjn. Lombard. Venet. 1840, x.

p. 105 ; Steenstrup Sf Liitken, I. c.

D. 17-19. A. 19. C. 18-22. P. 13.

The height of the body is one-half or rather less than one-half of

the total length. Skin smooth, divided into small hexagonal scu-

tella. Snont straight, tlie mouth being on the same level with the

eye. Base of the very short caudal straight, slightly oblique.

Atlantic ; Pacific.

a. Stiiifed, 19 inches long. Cape Seas. From Sir A. Smith's Col-

lection.

h. Five inches long. Sierra Lcouc.
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Subclass II. DIPNOI.

Fishes with the skeleton partly cartilaginous, partly

osseous; no occipital condyle. Bulbus arteriosus

with two longitudinal valves; air-bladder double,

lung-like, communicating by a duct and glottis with

the haemal side of the oesophagus, with a pulmonary

vein, A narrow gill-opening on each side, with a

rudimentary gill-cover; some of the branchial arches

without gills; gills free, membranaceous. Nostrils

double on each side. Intestine with a spiral valve.

Optic nerves not decussating. Oviducts distinct.

Ventral fins abdominal.

Cfr. Miiller, Abhandl. Ak.Wiss. Berlin, 1844, p. 201 ; Owen, Anat.
Ycrtebr. i. pp. 8, 14.

One family only-

SIRENOIDEI.

Body eel-shaped, covered with cycloid scales, ^'er-

tical fins a continuous border to the compressed ta-

pering tail. Pectoral and ventral fins subulate. A
single maxillary dental plate is opposed to a single

mandibular one. Scapular arch attached to the occi-

put. Vent not in the median line. No pseudo-

branchiae.

Freshwater fishes of tropical Africa and America.

Two genera are known :

—

Threo external branehial appendages 1. PnoTorxKRvs, ]>. :V2-2.

No external biandiial appciulages 'J. Lepidosiukn, p. S'J'2.
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1. PROTOPTERUS.

Protopterus, Owen.
Rhiuocryptis, Peters.

Protonieius, Hoffg, Ann. >§• Mai/. Nat. Hist. 1841, vii. p. 359.

Pectoral and ventral filaments with a fringe containing raj^s.

Upper labial cartilage ^^"ith a median pair of conical teeth. The
dental lamina of each jaw with some strong vertical ridges and

cusps. Three small branchial appendages above the small gill-

opening. Six branchial arches, with five intervening clefts.

Tropical Africa.

1. Protopterus annectens.

Lepidosireii annectens, Owen, Proc. Linn. Soc. 1839, p. 27, and Trans.

Linn. Sue. 1841, xviii. p. 327 ; 3Iiine-Edivar(h, Ann. So. Nat. 1840,

xiv. p. 159 ; Jardine, Ann. ^- Maf/. Nat. Hist. 1841, vii. p. 21
;

Melville, Report Brit. Assoc. 1847," p. 78 ; Gray, Proc. Zool. Soc.

185(3, p. 342, taf. 11 ; Gulliver, Proc. Zool. Soc. 18(J2, p. lUl (blood-

corpuscles) ; Cohhohl, Proc. Zool. Soc. 1802, p. 120, taf. 13 (skull

without labial cartilage) ; McDonnell, Zeitschr. Wiss. Zool. 1860, x.

p. 409 ; Baker, Albert Ni/nnza, p. 131 ; Giinth. in Petherick's Travels,

ii. p. 268 *.

Protopterus anguilliformis, Otcen, I. c. ; Peters, Fisch. Mossamh. p. 3,

taf. 1. fig. 1.
_ _

•

Rhinocryptis amphibia, Peteis, Monatsber. Ak. Wiss. Berl. 1844,

p. 414, and Miiller's Arch. Anat. 1845, p. 11, taf. 1-3.

Protopterus anuectens et rhinocrj'ptis, Graij, Batrach. Grad. p. 62.

sethiopicus, Heckel, Sitzysber. Ak. Wiss. Wien, 1851, vii. p. 685.

Scales in about sixteen longitudinal series on each side of the

body. About 36 pairs of ribs.

Tropical Africa.

a-b. Adult : stuffed, 34 inches long. West Africa. From the

Crystal Palace Company.

c,d,e,f,g,h. Many adult and half- grown specimens. River

Gambia.

i-l. Half-grown, enclosed in mud cases. Sierra Leone. Presented

by Col. Hill.

m. Adult : stufied. Nile. Purchased of M. Parzudaki.

n-o, p-q. Half-grown and young. Zanzibar. From Dr. Kirk's

Collection.

r, s. Adult. Zambezi. From Dr. Kirk's Collection.

2. LEPIDOSIREN.

Lepidosiren, FUzinger.

Amphibichthys, Hogg, Ann. S,- Mag. Nat. Hist. 1841, p. 362.

Pectoral and ventral filaments without fringe. Upper labial car-

tilage with a median pair of conical teeth. The dental lamina of

ea'^h jaw with strong cusps supported by vertical ridges. No ex-

* The first discoverer of Protopterus in the Nile was not Sir S. Baker, as I

previously believed, hut Dr. Knoblecher (see Hcokel, /. c).
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tornal bmnchial ^jpcndugos. Fire l)ranchial arclics, witli four in-

terveiiing clefts.

Brazil.

1. Lepidosiren paradoxa.

LepiJosireii paradoxa, Fitz. Isi.s, 1837, p. 371) ; Nattercr. Ann. Wien.
Mus. 18;)i), ii. p. l()o (with a platu) ; Van der JIucvcii, Ti/ds. Xn-
tuitrl. Gcschied. iv. 1838, p. 407 ; Bischoff, Ann. Sc. Nat. 1840, xiv.

pp. llO-lij'J (anatomy); Ilcch'l, Mill/ers Arch. Anat. l84o, p. 534;
Iii/rtl,Abfiiind!. JJo/tiii. (rescl/.wh. iii. 1845, pp. 005-008 (this niouo-
grapli is also se])arately printed ).

?Tho iMiuhiicMo ofthc ( ioynin'so, SL-IIilriire, Compt. Rend. 1840, xxiii.

p. 1145; Edinh. New' I'liiliis. Jouni. 1840, p. 278; Sillw). Amer.
Journ. 1847, iv. p. 130 ; Froriep's Notiz. 1847, p. 198.

About r)5 pairs of ribs.

River Amazons and tributaries.

Castolnau (Anim. Am. 8ud) has made some additions to the syno-

nymy of the Lepidosirens ; he describes the American species as L.

dinaimiliii (p. 104, pi. 1) and the African as L. tohal and Z. arnaudii

(p. 105).

CEEATODUS (Agass.).

After this sheet had passed through the press, Mr. Krefft informed
me of the most interesting discovery that a living representative of

Cerafodns had been found in Queensland. Nothing of this genus
was hitherto known beyond teeth, as those described and figured by
Agassiz in Poiss. Foss. iii. p. 129, pis. 18-20. I am enabled, by a

photograph kindly communicated by Mr. Krefft, to add the following

characters:—General form of the body resembling that of Osteo-

(/Jossum ; scales large, cycloid (L. lat. 35. L. transv. 8). Vent in the

posterior third of the total length. Vertical fins confluent, the dorsal

commencing in the middle of the body. The paired fins long, paddle-

shaped, \vith a central scaly axis bearing a rayed membrane above

and below. Ventral fins far back. GiU-opening a narrow slit.

The upper and lower jaw armed with a pair of very large six- or

seven-pronged teeth. Skeleton semicartilaginous.—The teeth are

extremely similar to those of C. runcinatus (Plien.), from the

^fuschelkalk, so that there cannot be any doubt as regards the

generic identity of these two fishes. Unfortunately nothing is known
of the internal organs ; so that at present we cannot determine

whether it should be referred to the Dipnoi or Ganoidei, or whether
it is the tj'pe of a separate subclass. Agassiz had placed it among
the Sharks. Mr. Krefft will give a short account of it in tlie Proc.

Zool. Soc. 1870, under the name of Vcratodus forsteri.
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Subclass III. GANOIDEI.

Fishes with the skeleton more or less ossified.

Bulb of the aorta muscular, with numerous valves.

Branchiae free
;
gill-cavity protected by a gill-cover.

Intestine with a spiral valve. Optic nerves not de-

cussating. V<^ntral fins abdominal, if present.

Cfr. MiiUer, Abhandl. Ak. Wiss. Berlin, 1S44, p. 141.

Synojjsis of the Families.

I. HOLOSTEI. Body covered with scales ; skeleton bony.

A. Scales cycloid 1. Aniiidse, p. 324.

B. Scales ganoid.

a. Fins without fulcra 2. Polypteridae, p. 326.

h. Fins with fulcra 3. Lepidosteidae, p. 328.

II. CHONDROSTEI. Skin naked, or with osseous bucklers.

Skeleton partly cartUagiaous.

A. Mouth small, transverse, inferior. 1. Acipenseridae, p. 332.

B. Mouth lateral, very wide 2. Polyodontidse, p. 346.

Order I. HOLOSTEI.

Skeleton bony ; body covered with scales.

Holostei, Miiller, Abhandl. Ak. Wiss. Berlin, 1844, p. 147.

Lepidoganoidei (part.), Owen, Conipar. Anat. of Verkbr. i. p. 12.

Freshwater fishes of North America and Africa.

Fam. I. AMUBM.
Scales cycloid ; a long soft dorsal fin. Abdominal

and caudal parts of the vertebral column subcqual in

extent. Pseudobranchise none.

Fresh waters of North America.

One genus only.
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1. AMIA.
A mia, L. tiyst. Nat. i. p. 500 ; Cuv. i^- Val. xix. p. 402 ; Vogt, Ann. Sc.

Nat. 1845, July ; Miil/cr, Ahhandl. Ak. Wiss. Berlin, 1844, p. 204;
Frunque, Amice calva; Anatomia, Berl. 1847, fol. c. tab. ; Heckel,
Sitzgsher. Ak. Wiss. Wien, 1851, vi. p. 221.

Body elongate, subcyliudrical, compressed behind. Snout short,

rounded ; cleft of the mouth of moderate width. Jaws with an
outer series of closely set pointed teeth, and with a band of rasp-
like teeth ; similar teeth on the vonier, palatine, and pterygoid bones.
One long dorsal, a short anal, aud rounded caudal tin. Ventral fins

well developed. A single large gular plate ; ten to twelve branchio-
stegids. Gills four. No pseudobranchia ; air-bladder bifurcate iu

front, cellular, comiuunicatiug with tlic pharj-nx. Stomach with a
blind sac ; no pyloric appendages ; a rudimentary spiral valve in

the rectum. No closed oviduct.

Fresh waters of the United States.

1. Amia calva.

Bow-fia; Mud-fish.
Amia calva, L. Si/st. Nat. i. p. 500 ; Schoepff, Scltrift. ntrf. Freutid.

Berl. viii. p. 174 : Btmnaterre, Encycl. p. 140 ; Bl. Schn. p. 451,
pi. 80 ; Cur. Reyne An. ; Kirtland, Bust. Jotini. Nat. Hist. iii.

p. 479, pi. 20. fig-. 1 ; Dtkny, Netv York Faun. Fish. p. 270 ; Storer,

Synopsis Fish. N. Amer. p. 212.

ocellicauda, Richards. Faun. Bor.-Amcr. iii. p. 230 ; Cuv. ^- Val.

xix. p. 423 ; Girard, U. S. Pac. R.R. E.cp. Fish. p. 349.

occideutalis, Dekay, I. c. p. 2G9, pi. 39. f. 125} Cuu. &> Val. xix.

p. 429 ; Girard, I. c. p. 350.

marmorata, Cuv. |- Val. xix. p. 412, pis. 577 & 578.

ornata, Cuv. ^- Val. xix. p. 420.

viridis, Cuv. ^ Val. xix. p. 421.

canina, Cuv. ^- Val. xix. p. 424.

liutigiuosa, Cuv. ^- Val. xix. p. 426.

subcasrulea, Cuv. ^- Val. xix. p. 427.

cinerea, Cuv. ^- Val. xix. p. 430.

reticulata, Cuv. Hf Val. xix. p. 431.

D. 47-50. A. 12. L. lat. Go-70. L. transv. 9/17.

The height of the body is rather less than the length of the head,

and about one-fourth of the total (without caudal).

North America.

a,h,c-d. Adult (24 inches), half- grown, and young. North
America.

e. Adult: skin. Lake rontcharlrain. Purchased of Mr. Parnell.
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Fam. 2. POLYPTERIDiE.
Miilh); Ahhandl. Ak. Wiss. Bvii. 1844, p. 147.

Scales ganoid, lozenge-shaped ; fins without fulcra.

A series of dorsal spines, to which an articulated finlet

is attached ; anal placed close to the caudal fin, the

vent being near the end of the tail. Abdominal part

of the vertebral column much longer than the caudal.

No pseudobranchiffi.

Fresh waters of Central and Western Africa.

Two genera are known :

—

Ventral fins well developed . . 1. PoLYPXEnus, p. 32(').

Ventral fins none 2. Calamoichtuys, p. 327.

1. POLYPTERUS.
Polvpterus, Geoff. St-IIilaive, Diser. Eq. Poiss. ; Midler, Abhandl.

Ak. Wiss. Berlin, 1844, p. 14'J.

Body elongate, subcylindrical ; snout short. Nostrils with a

teutacic. Teeth rasp-like, in broad bands in the jaws, on the

vomer and palatine bones
;
jaws with an outer series of closely set

larger, pointed teeth. Fins without fulcra. A series of dorsal fins,

each formed of a single spine, to which a finlet of articulated rays

is attached. Caudal fin surrounding the extremity of the vertebral

column. Ventral fins well developed. Maxillary simple; vomer

simple ; mandible composed of the same pieces as in fishes gene-

rally. Vertebroc biconcave. Three and a half gills ; no opercular

gill or pseudobranchia ; a spiracle on each side of the parietal,

covered by an osseous plate. Branchiostegals replaced by a single

large bony lamina. Stomach without blind sac ; one pyloric ap-

pendage ; intestine with a spiral valve. Air-bladder double, com-

municating with the ventral w^all of the pharynx.

Tropical parts of Africa.

On the osteology and anat'omy see Geoffroy St.-Hilaire, Descript.

de I'Egypte ; Agassiz, Poiss. Foss. ii. 2. p. 32 ; Midler, I. c.

1. Polypterus bicliir.

Polypterus bichir, Gc<ff. Bull. Sc. Sue. Philovi. iii. p. 97, and Descr.

Fa/. Poiss: pi. 8, and Ann. Mns. i. p. 57, pi. 5 ; Lacep. v. p. 341

;

( 'uv. Rk/ne An. ; Gnichen. Maq. Zool. 1830, I'oiss. p. 10 ; Af/ass.

Puiss. Fhss. ii. 2. p. 32, pi. C & C a.

—— seuegalu.s, Cur. Iit:/itf An. : Gidrhenot, I. c. p. 11, pi. 1.

emllicheri, Jlcckcl, in lii/,isef/r/rr's Peisc, ii. 3. p. 310, taf. 22.

fie-. 1
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Polypterus palmas, Ayres, Proc. Bogt. Soc. Xai. Ilkt. iii. iHaO, p. 181,
aud Bust. Joiint. Xdt. Hid. vi. 1800, p. 241, with fig.

From eight to eighteen dorsal Unlets. Six or seven or eight scales

in iin oblique series between the lateral line and dorsal fiulets.

Lat. 1. 54-60. Vert. 51/16.
Central and West Africa ; Nile.

a. Eujiiteen dorsal finlets.

a. Adult: stuffed. Cairo. From Dr. lliippell's Collection.

/3. Sixteen dorsal fiiikts.

b-c. Adult (32 inches) : stuffed. Nile.

y. Fifteen dorsal Jinhts.

d. Adult. NUe.
e. Adult: stuffed. Senegal.

/. HaLf-gro-vvn : stuffed. Gambia. Fresented by P. Whitfield, Esq.

?. Fourteen dorsal Jinlets.

(J.
Adult. West Africa. Purchased of Mr. Daltou.

e. Thirteen dorsal Jtnlets.

h. Adult. West Africa. Purchased of Mr. Dalton.

/. Half-groTvn. Nile. From Mr. Petherick's Collection.

^. Twelve dorsal Jinlets.

h-l. Adult and half-grown : skins. West Africa. Purchased of

Mr. Dalton.

»i. Adult: stuffed. Chartoum. From Mr. Petherick's Collection.

ij. Nine or ten dorsal Jinlets.

n-p, q-t. Half-grown. Upper Nile. From Mr. Petherick's Col-

lection,

u. Half-grown. Senegal. Purchased of Mr. Cuming.
V, iv-x, ij-a. Young. West Africa.

/}. Young: skin. West Africa. Purchased of Mr. Dalton.

d. Eifjlit dorsal Jinlets.

y-e. Young. Gambia. Purchased of Mr. Dalton.

C- Half-grown. Sierra Leona. Purchased of Mr. Stevens.

2. CALAMOICHTHYS.
Erpetoichthvs, J. A. Smit/i, Proc. R. Phi/s. Soc. Ediiib. 1805, p. 273,

and 180C..'p. 331.

Calamoichthys, J. A. Smith, Proc. R. Soc. Edinb. v. 1865-G6, p.. 654,

or Ann. >.V M^ai/. Xat. Hist, xviii. p. 112.

Distinguished from Pohjptcrus by its greatly elongate form and
the absence of ventral fins.

Old Calabar.
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1. Calamoichthys calabaricus.

J. A. Smith, I. c, and Trans. H. Soc. Edinh. 1806, p. 4o7, pis. 31 & 32

;

Traquair, Ann. ^- 3Iaq. Nat. Hist, xviii. pp. 112, 49-5, or Froc. R.
Soc. Edinb. 1865-66, p. 657.

Prom nine to eleven dorsal finlcts. Four scales in an oblique
series between the lateral line and dorsal fink'ts. L. hit. 110.
Vert. 100/10.

Old Calabar.

a~h. Purchased of Mr. Cutter.

Fam. 3. LEPlDOSTElDiE.
Muller, Ahlumdl. Ak. Wiss. Bed. 1844, p. 147.

Scales ganoid, lozenge-shaped ; fins with fulcra

;

dorsal and anal fins composed of articulated rays only,

placed far backwards, close to the caudal. Abdominal
part of the vertebral column much longer than caudal.

Opercular gill and pseudobrancliise present.

Fresh waters of Central and North America, and Cuba.

Oue genus only.

1. LEPIDOSfEUS.
Lepidosteus, Laccp. v. p. u.'il ; Af/ansiz, Foiss. Foss. ii. 2. p. 1 ; Muller,

Abhandl. Ak: Wiss. Berl. 1846, p. 147.

Lepidosteus, Cylindrosteus, Atractosteus, Girard, U. S. Fac. R. R.
Evped. Fish. p. 351.

Body elongate, subcylindrical ; snout elongate, spatulate or beak-

shaped ; cleft of the mouth wide ; upper jaw rather longer than

lower ; both jaws and palate armed with bands of rasp-like teeth

and series of larger conical teeth. Nostrils near the extremity of

the jaw. Front of the fins with fulcra. A short dorsal fin opposite

to the anal and close to the caudal, the insertion of which is oblique,

partly ou the extremity, partly below the vertebral column. Upper
jaw composed of mnnerous pieces ; vomer double ; lower jaw com-
posed of as many pieces as in reptiles. Vertebrae convex in front,

concave behind. Four free gills ; an accessory opercular gill and

pseudobranchia ; no spii'acles. Three branchiostegals. Air-bladder

cellular, communicating with the pharynx. Stomach without blind

sac ; numerous pyloric appendages ; intestine with a rudimentary

spiral valve.

Fresh waters of North America ; Cuba.

On the osteology and anatomy sec Agassiz, Poiss. Foss. ii. 2. pp. 1

et senq. ; Miillcr, 1. c. ; Poey, Mem. Cub. i. p. 273 ; Van der Hoeven
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in Miiller'.s Arcli. f. Auat. 1841, p. 221 (air-bhuldrr) ; Ilyrtl,

Sitzgsbor. Ak. Wiss. Wieii, 1852, viii. p. 71 (air-hliulcler) ; Valentin,
in his Report. Anat. & Pliys. v. 1840, p. 3'J2 (air-bladder) ; Hyrtl,
/. <•. p. 234 (arteries).

1. Lepidosteus viridis.

Cateshy, 8. Carol, ii. i^l. .'iO.

Manjuari, Parra, p. Ill, lam. 40. fig. 2.

Esox viridis, Gm. L. i. p. l.'J89; Bl. Schn. p. 393.
tristoechus, Bl. Schu. p. 39o.

Lepisosteus spatula, Lacip. v. p. 333 ; Guichen. 3I(ig. Zool. 1839, Poks.
p. 7 ; Af/ass. Poiss. Foss. ii. 2, p. 3.

ferox, (Baf.) Kirtland, I. c. p. 18, pi. 1. fig. 2 ; Storer, Mem. Am.
Acad. ii. p. 4GG.

platyrhincus, Dekay, New York Fmin. Fish. p. 273, pi. 43.
fig. 137.

( Atractosteus) berlandieri, Girard, U. S. Pac. R. R. Exp. Fish.
p. 353.

manjuari, Poey, Mem. Cuba, i. pp. 273, 438, pis. 28-30 (very
detailed description of external and internal structure), ii. pp. 68,
415; also in Ann. Lye. Nat. Hist. New York, 1855, p. 1.34.

Atractosteus tropicus, Gill, Proc. Ac. Nat. Sc. Philad. 1803, p. 172.
Ijepidosteus tropicus, Gitnth. Trans. Zool. Soc. vi. p. 490.

Snout rather broad, spatulate, the length of the cleft of the mouth
being one-half or not much more than one-half of the length of the

head. There are from eigliteen to twenty-two scales in an oblique
series ascending obliciuely forward from the root of the ventral to

the median line of the back. A series of stronger teeth along the
palatine bone, similar to the maxillary series of strong teeth.

United States ; Central America ; Cuba.

a. Twenty inches long : skin. Cuba. From Mr. W. S. Macleay's

Collection.

b-c. Nineteen inches long. Huamuchal. From Mr. Salvin's Col-

lection.

d. Sixty-two inches long : stuffed. Mexico. Purchased of Mr. War-
wick.

€. Fourty-four inches long : stuffed. Mexico. Purchased of Mr.
Warwick.

f-(j. Thirteen and sixteen inches long : stuffed. Mexico. Purchased
of Mr. Warwick.

h. Fifty-one inches long : stuffed. North America.

(. Skull of a very largo example (20 inches long).

2. Lepidosteus platystomus.

Lepisosteus platostonius, (Baf.) Kir/land. Beport on Zool. of Ohio,

p. 19G, and Bost. Journ. Nat. Hist. iv. p. 20, pi. 1. fig. 3 ; Storer, I. c.

grayi, Ayass. Poiss. Foss. ii. 2. p. 3.

Ijopisosteus { Cvlindrostcus) Iatiri>stris, Girard, U. S. Pac. R. R. Fvped.

Fish. p. .loL'.'

( ) oculatus, ]\'inchell,Proc.Ac. Nat. Sc. Philad. 1864, p. 183.
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Snout rather broad, spatulate, the length of the eleft of tlic mouth
being about one-half of the length of the head. There are seven-

teen scales in an obliqne series ascending obliquely forward from

the root of the ventral to the median line of the back. Teeth of the

palatine bones equally minute.

United States,

a-c. From 2 to 3 feet long : stuffed. Louisiana,—(One is the type

of L. graiji, Agass,)

Mr. Cope distinguishes Cylhulrosteus prodiictus from Texas, Proc.

Ac. Nat. So. rhUad, 18G5, p. 80 ; it has a narrower snout than

typical examples of L. pJati/stomus, the frontal breadth being con-

tained five times and a h;ilf in the upper part of the head in 0. pro-

ductus, and only four times and a half, or even less, in L. jdatiistumus.

3, Lepidosteus osseus.

Acus maxima squamosa, li'illii</filii/, Append, p. *22.

Esox, sp., ^rilw/ii, Gvn. p. 14. no. ^, and Si/non. p. 27. no. 3.

Esox osseus, L. Si/st. Aid. i. p. 51(J; BL tab. 390; Ul. Sckn. p. 392;
Mitch. Tnais. Phil. <V Lit. *'«(•. N. York, i. p. 444.

? Ohifis, l\irra, p. 109, lam. 40. fig. 1.

Lepisosteus gavialis, Lacep. v. p. 333 ; Gnichenot, Mag. Zuol. 1839,

I'oiss. p. 5.

oxyurus, (Raf.) Kirthnd, Report, pp. 170, 19G, and Bost. Journ.

Nat. ilist. iv. p. IG, pi. 1. fig. 1 ; Cope, Proc. Ac. Nut. Sc. I'hd. 1S05,

p, 87.

Sarchirus vittatus, Eafinesqiw.

Lepisosteus hm'ouensis, Richards. Faun. Bor.-Amur. iii. p. 237 ; Cope,

/. c. p. 80,

gracilis, Ai/ass. Poiss. Foss. ii. 2. p. 3 ;
Richards. I. c. p. 240.

bison, Ihkaij, New York Faun. Fish. p. 271, pi. 43. tig. 139.

seiniradiatus, Ai/ass. Poiss. Foss. ii. 2. p. 2, tab. A. tig, med. &
15. tigs. 1-14 ; Midler, Ahhandl. Ak. Wiss. Bcrl. 1844, pi, 2.

lineatus, Thompson, History of Vermont, p. 145.

osseus, Agass. Poiss. Fo.ss. ii. 2. p. 2, tab. A-B" ; Storer, Mevi.

Am. Acud. ii. p. 405 ; Cope, I. c. p. 87.

leptorliyncbus, Girard, U. S. Pac. R.R. E.vped. Fish. p. 351.

crassus, Cope, I. c. p. 80.

otariiis, Cope, I. c.

longirostris, Cope, I. c.

Snout narrow, much elongate. There are from twelve to fourteen

scales in an oblique series ascending obliquely forward from the root

of the ventral to the median line of the back. ]\Iature examples

havo only one series of large teeth in the upper jaw ; but in young

ones (^to 12 inches) there is a very complete second series along the

palatine bones. Traces of this second series may be observed some-

times in examples 24 inches long ; but in older specimens the pala-

tines arc armed M'ith equally minute teeth.

North America.

ri, b. Five feet long : stuffed. Louisiana. I'resenleil i>y W. P.

Smith. Esip
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c. Twvnty-niiic indirs long : stufled. Florida. From iTr. Jolm-
stouc's ('olk'ction.

d-i. From 2-4 feet long : Htuffod. North America.
A-. Eleven inches long: stullbd. Old Collection.—Type of L. qra-

cilis, Agassiz.

l-m. Eleven and twelve inclics long. North America, rrcsented
by Dr. A. Giiuther.
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Order II. CHONDROSTEI.

Skeleton partly cartilaginous. Skin witli osseous

bucklers or naked. Caudal fin heterocercal, with

fulcra.

Chondrostei, Miiller, Abhandl. Ak. Wiss. Berlin, 1844, p. 147.

Placogauoidei, Oicen, Compar. Anat. of T'crtebr. i. p. 12.

Seas and rivers of the temperate and arctic regions of tlie northern

hemisphere.

Fam. 1. ACIPENSb:RIlX^.

Acipenseriui, Miilkr, Abhandl. Ak. TFiss. Berlin, 1844, p. 147.

Body elongate, subcylindrical, with five rows of os-

seous bucklers. Snout produced, subspatulate or coni-

cal, with the mouth at its lower surface, small, trans-

verse, protractile, toothless. Nostrils double, in front of

the eye. Four barbels in a transverse series on the

lower side of the snout. Vertical fins with a single

series of fulcra in front. Dorsal and anal fins ap-

proximate to the caudal, which is heterocercal. Gill-

membranes confluent at the throat, and attached to

the isthmus. Branchiostegals none. Gills four ; two

accessory gills. Air-bladder large, simple, commu-
nicating with the dorsal wall of the oesophagus.

Stomach without blind sac. Pancreas divided into

pyloric appendages. Rectum with a spiral valve.

Inhabitants of the seas of the temperate and arctic regions of the

northern hemisphere, periodically entering rivers to propagate.

Some species entirely confined to fresh water.

Tiuo genera :

—

The rows of osseous bucklers uot contiuent. . 1. Acipenser, p. 333.

The rows of osseous bucklers contiuent on th'.^ tail.

2. Scap/iir/ii/nc/iKs, p. 345.
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1. ACIPENSER*.
Aciponser, Artedi.

Huso, Sturio, Sterleta ct IIulops, Brandt ^ Ratzeburg, ii. pp. 3, 349.
Lioni3cu3, Aciponser, Ilelops, Antacous, Sturio et IIuso, Fitzinyer c^-

Heckel, Ann. Wivn. Mus. i. p. 2f)9.

The rows of osseous scutes not confluent on the tail. Spiracles

present. Caudal rays surrounding the extremity of the tail.

Inhabitants of the temperate and arctic regions of the northern
hemisphere, periodically entering rirer.-j. Some species entirely

confined to fresh water.

The geographical distribution of the Sturgeons is nearly identical

with that of Salmo.

Si/nopsis of the Species.

The number of species has been so multiplied, and they have been
founded on such trivial characters, that the critical study of the

literature is a very difficult task. To select and understand such

characters as may be used for specific distinction, ichthyologists

ought to choose a species of which the greatest number of examples
of all ages is available. Thus, for instance, on taking the common
European Sturgeon, it will be found that the relative breadth of the

snout, the form and number of the irregular scutes on the head, the

rudimentary ossifications of the skin, are subject to great variations,

individual and dependent on age. On the other hand, the number
of lateral shields, considered by some naturalists (who have compiled

their descriptions from the accounts given by different authors) to

be variable, proves to be very constant, young immature examples
having generally a few less, the hindmost on the tail not being de-

veloped.

Professor Golowatschof, who appears to have had very good oppor-

tunities of examining great numbers of Sturgeons in Southern Russia,

points out some of the variable characters used for distinguishing

* 1. Acipenser Iwvis, Agass. Lake Super, p. 267.—Long description of the

head of a Sturgeon from Lake Superior, 4^ feet lung.

2. schypa (? Guldenst. Nov. Comm. Petrop. xvi. p. 533), Brandt
4- Satzehurg, ii. p. 20, tab. 1. fig. 3 (not p. 3o0, tab. 1 a. fig. 2).—River
L"tisli.—Lat. scut. 40-4.'), dorsal 14.

3. dauricus, (ieorgi, Benurk. Rcise Euss. Reich, i. p. 352; Brandt
4" Eat^eb. Medic. Zool. ii. p. 12 ; Acipenser orientalis, I'allas, Zoogr.

Eoss.-As. iii. p. 107.—River Amur.—Lat. sliields 38-40, dorsal 14-16.

—The account given by Fifzinger cj- Meckel {Ann. Wien. Mus. i. p. 318)
is a compilation of descriptions given by various authors, in which evi-

dently several species are confounded. These two authors state, for

instance, that the number of lateral shields varies between 38 and iio 1

4. (.Vntaceus) caryi, DumcrU, Kouv. Arch. Mus. 1807, p. 100, pi. 12.

fig. 2.—California.

5. (
)
putnami, DuniMl, I.e. |). 178, pi. 13. fig. 1.—California.

fi. dabryanus, Dumiril, Kouv. Arch. Mus. iv. p. 'J8, pi. 22. fig. L

—

Yangtzekiang.
7. sturioides, Malm, Forhandl. Skand. Ntrf. 8d« mode, Kjobnh. 1860,

p. 618.—River Gota.— Dorsal jilates 1 1 , lateral 38.—Tliis species is cer-

tainly distinct from A. s^turio, but has not been properly distinguished

from other European and Americiin species. See p. 33'.'.
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species. Ho also states that hybrids arc not unfrequeiit, especially

between A. stellatus and A. ruthcnux, and A. hvso and A. schypa
(Bull. Soc. Nat. Mosc. 1857, ii. pp. 530-545).
The species have been referred to several subgenera, some of which

were characterized by the form of the keel on the dorsal shields. In
some the highest point of the keel is at its extremity (0/;>?'s^/(oc(;«^rfs),

in others before the extremity, nearer to its middle (Mesocentres).

It is true that certain species are " Opisthocentres " throughout life ;

but a number of others which are *' Mesocentres " in mature age are
". Opisthocentres " when young, and it is therefore better to distin-

guish the former by a more reliable character, namely, by the in-

creased number of lateral shields.

Although only a few of the species recently distinguished by Aug.
Dumeril are admitted here as such, I am afraid several of them will

prove to be merely nominal species also.

Lat. shields GO-70. Snout pointed, narrow . . I. ruthenm, -p. 335.

Lat. shields 60. Snout rather short, rounded ; the halves of the lower lip

contiguous 2. (/laber, p. o3o.

Lat. shields 49-51. Snout rather pointed ; the halves of the lower lip

separated by an interspace 3. brandtii, p. 336.

Lat shields 42-47. Snout with small osseous scutes; parietal and tem-
poral plates subequal in size 4. transmontanus, p. 3;!(i.

Lat. shields 40-42. Snout with small osseous scutes
;
parietal plates

conspicuously larger than the temporal ; the first caudal fulcrum very
small 5. naccarii, p. 336.

Lat. shields 36. The first upper caudal fulcrum much larger than the

following 6). hrachyrhynchu^, p. 337.

Lat. shields 41. Snout with a large osseous shield above.

7. nasus, p. 337.

Lat. shields 40-45. Snout without osseous scutes above.

8. huso, p. 337.

Lat. shields 40-41, dorsal 17. Skin entirely naked.

9. sinensis, p. 338.

Lat. shields 34-35, none along the abdomen. 10. mhictoidus, p. 338.

Lat. shields 33-38. Snout pointed, nearly one-half of the head *.

11. macnlosus, p. 339.

Lat. shields 30-35. Snout very long and narrow, nearly two-thirds of

the head 12. stellatuf, p. 340.

Lat. shields 20-.32. Snout short, obtuse, about one-third of the head.

Shields coarsely radiated 13. f/ii/dciisfadfii, p. .340.

Lat. shields 33. Snout rather short and pointed. Sliidds finely sculp-

tured and rather smooth 14. Uopdti^, p. 341.

Ijat. shields 22-28. Snout very short and obtuse, about one-fourth of the

head. Shields finely radiated 15. hrevirodris, p. 341.

Lat. shields 28, dorsal 11. Anal entirely behind the dorsal.

16. mediorostris, p. .342.

Lat. shields 26-31, dorsal 11-13. Snout pointed, about one-half of the

head 17. stnrio, p. 342.

Lat. shields 28-29, dorsal 9. Snout one-half of the liead.

18. ayassizii, p. 344.

Lat. shields 27-29, dorsal 9-11. Snout longer than the remaining part of

the hi'ad 19. (ic>tf.inisf/i>:. p. 344.

* Moasured to tho end of the operculum.
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1. Acipenser nxthemis.
Sterlet.

Mnrsil. Damib. Pnnnon, Mijs. iv. p. 35, tab. 11. fig. 2 (adult), .ind

tig. 1 (young).
Acipenser, nos. 3 & 4, Klein, Pise. Miss. iv. p. 13, tab. 1.

Acipenser ruthenus, L. Syd. Nut. i. p. 403; Bl. Fisch. Dcufschl. iii.

p. 98, tab. 89; Bl. Schn. p. 347; Lacep. i. p. 435; Li-pechin, Rcise

Rass. Reich, i. p. 154, taf. 9. figs. 1&2; Brandt SfRntzehtirq,n.Y]}- 21,

353, taf. 2. fig. 2 ; Lovetzky, Nouv. Mem. Soc. Nut. Mosc. iii. p. 201,

tab. 18. fig. 2 ; Fitzinqer unci Hechel, Ann. Wien. Mas. i. p. 279,

tab. 2('). fig. 5, tab. 30. figs. 15 & 16; Brandt, Bull. Ac. Sc. St. I'ctersh.

X. 1851, p. 13, witb a plate (albino) ; Hcckel ^ Kner, p. 337 ; Siehold,

Siisstcasserjische, p. 3()0.

sterleta, Giildcnstadt, Nov. Comm. Petrop. xvi. p. 633.

Kostora, Gmel. Reise Russ. Reich, iii. pp. 238, 239.

Acipenser pygnijieus. Pall. Zoor/r. Ross.-As. iii. p. 102, tab. IG.

kamensis, Lovetzky, I. c. p. 202, tab. 1(). fig. 2,

? Acipenser rutbeno aifinis, Pall. I. c. p. 107.

? Acipenser aleutensis, Fitz. lS* Ileckel, I. c. p. 285.

Acipenser gmelini, Fitz. S,- Heck. I. c. p. 276, tab. 25. fig. 2, tab. 30.

figs. 17 & 18 ; Heck. <\ Kner, p. 340.

Anatomy: Kiilrcidcr, Nor. Comm. Petrop. xvi. p. 611, tab. 14. figs.

1-6, xvii. p. 521, tab. 10. figs. 1-11 ; Brandt S,- Ratzehiiry, I. c. ;

Agasdz, Poiss. Foss. ii. 2. p. 277, tab. E (skeleton); Molin, Sitzgsher.

Ak. Wiss. Wien, 1851, p. 357 (skeleton).

Snout pointed, narrow, more or less produced, sometimes more,

sometimes less than half as long as the head ; barbels slightly

fringed. Dorsal shields moderately developed, 11-14 ; lateral shields

small, 60-70. Skin densely covered with minute denticulated ossi-

fications of equal size.

Black Sea, Sea of Azow, Caspian Sea, with their rivers ; rivers of

Asiatic Russia
;
probably north-western coasts of America.

«. Stuffed, 21 inches long. Russia.

b. Several examples, 12 inches long. Wolga,

c. Twelve inches long. Danube. Presented by Prof. v. Siebold.

(I. Young. Purchased.

Var. gmelini.

e. Twelve inches long. Wolga. Purchased of Ilr. Ptrandt.

In the example mentioned last, the snout is so short as to be

ecpial in length to the postorbital part of the head only, whilst it is

fully three-fifths of the length of the head in some oi the other ex-

amples. Others are intermediate between these extreme forms, not

leaving any doubt as to A. gmdini being a merely nominal species.

2. Acipenser glaber.

Huso II., or Antaceus glaber, Marsil. Dannb. Pannon. Mi/s. iv.

tab. 10.

Acipenser glaber, Fitzinpcr, Prodr. Faun. Ocstcn: p. 340; Fitz. ^V

Heck. Ann. If'ien. jyiii's. i. p. 270, tab. 25. fig. 3, tab. 28. figs. 5 & (>

;

Heck. tV Kner, Sii.istcasserf. p. .•32: Siebold, Siixswas.serf. p. ^350.
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Acipeuser nudiveutris, Lovetzky, Nov. Ma<j. Jvdveim. ii. uo. 1, aud
Aouv. Mem. Soc. Nut. Mono. iii. p. 200, tab. 15. fig. 2.

marsiglii, Brandt i\- liatzch. ii. p. 352.

schipa, Lovetzkij, I. c. p. 2li0, tab. 17. tifrs. 3 & 4 (young).

Suout rather short, rounded ; both halves of the lower lip con-

tiguous ; barbels slightly fringed. Dorsal shields well developed,

12-16 ; lateral shields small, luimerous, GO. Skin densely covered

with small denticulated ossitications. D. 43.

Black Sea and Sea of Azow, with their rivers.

3. Acipenser brandtii.

Acipeuser schypa, Brandt ^- liatzeb. ii. p. 350, tab. la. tig. 2, F-K
(not p. 20, tab. 1. Hg. 3).

Snout rather pointed, the barbels, which are simple, being uearer

to the mouth tlian to the extremity of the snout ; the halves of the

lower lip separated by an interspace. Dorsal shields rather small,

13 ; lateral shields smaU, 4'J-51. The upper part of the snout with

small, not contiguous, shields. Skin with numerous very small den-

ticidated ossifications. {B. 4' ii)

Black and Caspian Seas, with their rivers.

Golowatschof believes that this is a hybrid between A. huso and

A. schypa (Bull. Soc. Nat. Mosc. 1857, ii. p. o41 ).

4. Acipeuser transmontanus.

Acipeuser trausmontanus, Richards. Faun. Bor.-Amer. iii. p. 278,

pi. 97.

Snout osseous above, pointed, of moderate length, much shorter

than the remaining part of the head. Barbels not flattened, much
nearer to the end of the snout than to the mouth. The lialves of

the lower lip separated by a wide interspace. The parietal and

temporal plates subequal in size. Dorsal sliields 12-14, lateral

42-47, small. Skin studded with small, scattered, stellated tu-

bercles of various forms and sizes. The greater pai-t of tlie anal

below the dorsal. D. 45-52.

Columbia River ; California.

a-h. Seventeen and thirteoi inches long. California. From the

Godeffroy Museum.

5. Acipenser naccarii.

Acipenser huso, Naccari, lit. Adr. p. 23 ; Nardu, Prodr. Adr. Ichth.

sp. 36.

naccarii, Bonap. Faun. Bal. Besc. c. fig. ; Ileckel, Sitzgsher. Ak.

Wiss. Wien, vii. 1851, p. 555, taf. 24. fig. 1 ; IlechI ^- Knvr,8uss-

umsserjische, p. 353.

nardoi, HccM, I. c. p. 557, fig. 2 ; Heckel ^- Kmr, I. c. p. 365.

Snout o,sseou8 abo\e, rather obtuse, of moderate length, its length

boing more than one-third of the length of the head. Barbels not

flattened, simple, ratlier long, nearer to the extremity of the snout
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than to the eye. Parietal plates conspicuously larger than temporal.

Osseous shields moderately developed, 12-14 on the back, and
40-42 along the side. Skin densely covered with numerous larger

and smaller stellate ossifications. Length of the dorsal fin con-

spicuously more than its distance from the caudal, with 42-48 rays.

The greater part of the anal below the dorsal. The first caudal

fulcrum very snudl.

Adriatic.

a. Stuffed, 3 feet long. Purchased of Dr. J. Heckel.

G. Acipeuser brachyrhynchus.

Acipenser brachyrhvnchus, Ayres, I'roc. Cat. Acad. Nat. Sc. 1854,

p. IG.

fAntaceas) brachyrhynchus, Dumeril, Nouv. Arch. Mus. iii.

p. \m, pi. 11. fig. 1.

'

( ) ayresii, Dumeril, I. c. p. 171, pi. 12. fig. 1, and pi. 10.

fig. 3.

Very closely allied to A. ^/laccarii. Snout osseous above, rather

obtuse and short, its length being about one-third of the length of

the head. Barbels not flattened, simple, rather long, nearer to the

extremity of the snout than to the eye. Osseous shields moderately

developed, 11-12 on the back, and 36 along the side. Skin densely

covered with numerous large and smaller stellate ossifications.

Length of the dorsal fin conspicuously more than its distance from

the caudal fin, with 42 rays. The greater part of the anal below

the dorsal. The first upper caudal fulcrum large, much larger tluin

the following.

California,

a. Two feet long. San Francisco. Presented by Dr. W. 0. Ayres

a.s A. brachyrhynchus.

b-d. Id. bad state. San Francisco. Presented by Dr. W. 0. Ayres.

«. Four feet long : stuffed. California. Presented by J. H. Gumey,
Esq.

7. Acipenser uasus.

Heckel, Sitzgsber. Ak. Wise. Wien, 18-jI, vii. p. 5o2, taf. 23 ; Heck.

4' Kner, tiiisswasserf. p. 300.

Snout with a large osseous shield above, pointed, rather produced,

equal in length to the postorbital part of the head. liarbles simple,

nearer to the eye than to the extremity of the snout. Osseous

shields well developed, 13 on the back, and 41 along the side.

Skin with numerous rough stellate ossifications unequal in size ; the

ossifications of the front part of the abdomen are arranged like

ganoid scales. Part of the anal fin below the dorsal. D. 41.

(Heclel.)

Known, apparently, from a single example, 26 inches long, from

Venice.

8. Acipenser huso.
IlausfU.

PIchthvocolla, J^eNov. I)e Aqnat. i. p. 104; l{(mihl. I)e IH.sc. fiuv.

VOL. vin. z
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p. 177; Gesner, Aquat. p. 57; Aklruv. p. 5GG ; Junston, Pise.

tab. 25. fig. 4 ; Wilhu/Itbt/, p. 2-f4.

Huso, Albert. Magn. t)e Anim. lib. xxiv. ; Gesner, Aquat. p. 59

;

^W/-oy. p. 534 ; Wilhuihhy, p. 243, tab. P 7. fig. 1 ; Jmiston, Fisc.

p. 116, tab. 25. fig. 13
;' 3iarsU. Danicb. Pan. Mijs. iv. p. 31, tab. 10.

fig.l.

Antaceus borystlieni.s. Rondel. Be Piscjluv. p. 187 ;
Gesner, Aquat.

p. 50 ; Aldrov. p. 504.

Acipenser, sp., Artedi, Si/u. p. 92. no. 2 ; Gen. p. Go. no. 2 ; Klein,

IHsc. Miss. iv. p. 14.

liuso, L. St/st. Kat. xii. p. 404; Gilldmst. Nov. Comm. Petrop.

xvi. p. 532 ; Lepechin, Eeise im Rms. Reich, i. p. 158, tab. 11.

figs. 1 & 2 ; Bl. i. p. 70, tab. 129 ; Bl. Sclin. p. 348 ; Lac^p. i. p. 422

;

Pallas, Reise, i. p. 131, ii. p. 3.39 ; Zooqr. Ross.-As. iii. p. 80, tab. 13 ;

MeidiiKjer, tab. 49; Brandt Sf Ratzcb. ii. p. 3, taf. 1. fig. 1, taf. la.

fig. 1 ; 'Lovetzky, Nouv. Mem. 8oc. Nat. Mosc. iii. p. 258, tab. 15.

fig. 1 ; Fitz. ^- Heck. Ann. Wien. Mvs. i. p. 320, tab. 27. fig. 7,

tab. 28. figs. 1 & 2 ; Heck. S,- Kner, p. 305.

Beluga, Gtnd. Reise Riiss. iii. p. 240.

Acipenser beluga, Forst. Phil. Trans. Ivii. p. 532.

SnoiiL mthoiit osseous sliiclds above, pointed, of moderate length,

much shorter than the remaining part of the head. Barbels flattened,

nearer to the eye than to the end of the snout. Parietal plates

much smaller than temporals. Dorsal shields 12-1.3 (-15), lateral

40-45 (-GO?), very small. Skin Avith very small rough points.

D. 14/49.

Black Sea and Sea of Azow, with their rivers. Occasionally in

the Mediterranean.

9. Acipenser sinensis.

Acipenser sinensis, Gray, III. Ind. Zool. c. fig., & Pruc. Zool. Soc.

1834, p. 122.

?? Acipenser mantschuricus, Basil. Nuau. Mem. Soc. Nat. Mosc. x.

1855, p. 250.

Snout pointed, long, its length being considerably more than that

of the remaining part of the head (in an example 12^ inches long).

Barbels short and thin, much nearer to the eye than to the ex-

tremity of the snout. Osseous shields well developed, 17 along

the back, and 40-41 along the side. Shin entirely nal-ed. A ver-

tical line of minute ossifications between pra^operculum and oper-

cuhim. About one-half of the anal fin is below the dorsal. D. 50.

China.

a, h. Types of the species. Presented by J. R. Reeves, Esq.

10. Acipenser rubicnndus.

Lesi/eur, Trans. Am. Phil. Soc. i. 1818, p. 388, pi. 12'(cop. by DfA-m/,

Netv York Faun. Fish. p. 344, pi. 58. fig. 191) ; Richards. Fann.

Bor.-Amer. iii. p. 284 ; Fitz. Sf Heck. Ann. Wien. 3Ius. i. p. 316.

Snout short, somewhat roundish, much shorter than the remain-

ing portion of the head. Barbels nearer to the extremity of the

snout than to the eye. Osseous shields very small; 9-12 on the

back, distant from one another; 34-35 along the side, also distant;
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7ioiie on the aMoinen (?). Skin marked throdghout with Biuall

groups of apincs. The greater part of the anal below the dorsal.

D. 40. {Lemeur.)

Great lakes of North America.

The specimen described was 4 feet long.

11. Acipenser maculosus.

Acipenser maculosus, Lesiieur, Trans. Am. Phil. Soc. new ser. i.

p. 39.3 ; Fitz. ($• Heck. Ann. Wien. Mtis. i. p. 285 ; Kirtland, Host.

Journ. Nat. Hist. iv. p. .303, pi. 14. fig. 1.

rupertianus, Richards. Faun. Bor.-Amer. iii. p. 311, pi. 97.

fig. 1.

carbouarius, Agassiz, Lake Super, p. 271, pi. 5.

rliyncliiBus, Ar/assiz, I. c. p. 27<3.

tliompsoni (specimen of Free-Kirk College Museum), Richards.

in Yarr. Brit. Fish. 3rd edit. ii. p. 456 *.

(Huso) maculosus, JDuni^ril, Nouv. Arch. Miis. iii. p. 159 (name
only).

( ) rupertianus, Dumeril, I. r. (name only).

(Antaceus) Cincinnati, Dumeril, I. c. p. 174, pi. 14. fig. 2.

( ) buffalo, Dumeril, I. c. p. 175, pi. 14. fig. 1.

Snout with small osseous plates above, pointed, produced, its

length being equal to, or not much shorter than, the remaining part

of the head, in examples to three feet long ; it is somewhat longer

in very young examples. Earbels nearer to the eye than to the ex-

tremity of the snoiit. Osseous shields well developed, 13-16 along

the back, and 33-38 along the side. Skin rough, sometimes simply

prickly, sometimes with more or less numerous irregularly scattered

larger stellate ossifications, sometimes with those ossifications scale-

like and arranged in more or less regular series. The greater part

of the anal fin is below the dorsal. T>. 37-45. Body generally

with some irregular blackish spots.

Coasts and rivers of Arctic and Eastern North America ; ? Scotland.

a. Twenty-three inches long : stutFed. Gulf of Florida.—Skin

prickly, with scarcely any stellate ossifications ; dorsal shields

13, latei'al 34-36, those on the tail large, deeper than long

(this would be a species of Huso according to Dumeril).

b. Three feet long: stuffed. Ohio. Purchased of Mr. Parnell.

—

Skin with numerous irregularly scattered stellate ossifications
;

dorsal shields 14, lateral 38, those on the tail small, deeper

than long (this would be a new species of Antaceus according

to Dumeril).

c. Twenty inches long. Montreal. Purchased of Mr. "Wright.

—

Stellate ossifications scale-like, and arranged in obhque series

;

dorsal shields 15, lateral 36, those on the tail rather small,

* Through the kindness of Dr. Duns, of the New College, Edinburgh, I have
been enabled to examine this osample, and to convinee myself that it belongs to

this American species. Dr. Duns ha.s the very strongest impression that the

specimen was obtained from the Firth of Tay. In this case A. maculosus would
occasionally occur in Europe ; and A. siurioidcs may be the same fish (see

p. 3.3,3).

z2
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deei^cr thau lone; (this would be a species of Acipcnser accord-

ing to Dumoril).

d. Twenty-six and a half' inches long : stuffed. Albany River. Pre-

sented by Sir J. llicbardson.—Typo of A. rupertianus.—Skin

with numerons scattered stellate ossifications ; dorsal shields

14, lateral 34, the posterior small, longer than high (this has

been referred to Huso by Dumeril, but ought to have been re-

ferred to Antaceus, having very distinct and numerous stellate

ossifications).

12. Acipenser stellatus.

Marsil. Danuh. Pann. 3Ii/s. iv. p. -'iT, tab. 12. fig. 2.

Acipenser seuruga, Giddcnstiidt, Nov. Cotnni. Petrop. xvi. p. 533.

Sewrjuga, Lepcchin, Beise Russ. Reich, i. p. 156, taf. 10. figs. 1 & 2.

Acipenser stellatus, Pcdl. Rei.se, i. p. 131 (and Anhanf/), p. 460 ; L.

Gm. i. p. 1486; Bl. Schn. p. 348 ; Lncep. i. p. 439; Lepechin, Nov.
Act. Ac. Petrop. ix. p. 35, tab. A ; Brandt Sf Ratzehm-f/, ii. pp. 25,

351, 352, taf. 3. fig. 3 ; Loretzky, Noiiv. Mem. Sac. Nat. 3Iosc. iii.

p. 262, taf. 18. figs. 1, la; Fitz. ^- Meckel, Ann. Wien. Mns. i.

p. 287, tab. 26. fig. 0, tab. 30. figs. 13 & 14 ; Heckel und Kner, p. 343

;

Siebold, Siissivasserjische, p. 362.

lielops. Pad. Zoogr. Ross. -As. iii. p. 97.

doneusis, Lovetzky, I. c. p. 263, tab. 19. fig. 1.

ratze-burgii, Brandt ^- Ratzehury, ii. p. 351, taf. Iff. fig. 3.

Snout very long and narrow, nearly two-thirds of the length of

the head. Earbels simple. Dorsal shields well developed, their

keels terminating in an elevated acute point, which, however, is

not the hindmost part of the shield; they are 12-15 in number;
lateral shields small, 30-35. Skin with numerous smaller and
larger stellate ossifications irregularly distributed. The greater part

of the anal fin is below the dorsal. D. 46-51.

Black Sea and Sea of Azow, with their rivers.

a. Stufted, 5 feet long. Russia.

6. Young. Black Sea. From Mr. Millingeu's Collection.

13, Acipenser gtildenstadtii.

Antaceus stellaris, Gemer, Paralip. p. 1262, c. fig. ; Jonston, tab. 28.

fig. 2 (cop. Gesner) ; Wdluyhby, tab. P 7. fig. 4 (cop. Gesner);

Marsil. Danub. Pann. Mys. iv. p. 37, tab. 12.

PSewruga, Gmel. Reise, i. p. 142.

Acipenser sturio, Giddensfcidt, Nov. Coinm. Petrop. xvi. p. 532; Pallas,

Zooyr. Ross.-As. iii. p. 91 (part.).

pvgniffius, Reisinyer, Pise. Ili/ng. p. 93 (young).

aculeacus, Lovetzki/, Nouv. Mem. Soc. Nat. Mosc. iii. p. 262,

tab. 19. fig. 2 (young).

giildeustnedtii, Brandt ^- Ratzeburg, ii. pp. 13, 253, 254, tab. 3.

fig. 2 ; Lovetzki/, I. c. p. 259, tab. 17. fi'js. 1 & 2 {A. sturio) ; Fitz. ^
Heck. Ann. Wien. Mas. i. p. 297, tab. 27. fig. 9, tab. 29. figs. 7 & 8

;

Ileckel Sf- Kner, Siissicasserfische, p. 349, with figs.

schvpa, Fitz. Sf Heck. 'l. c. p. 293, tab. 25. fig. 1, tab. 29. figs.

9 & id ; Jlcckel S^- Kner, Silssnrissei^scJie, p. 346, with tigs.

Snout short and obtuse, about one-third of the length of the head

;
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barbels short, simple. Osseous sbields small and distant from one

another, deeply sculptured and coarsely radiated, lU-12 on the back,

2y-ii2 on the sides, and about 8 along the abdomen. Skin with

numerous scattered, irregular, stellate ossifications and smaller

prickles. The greater part of the anal below the dorsal. D. 135.

Rivers of the llussian Empire. Danube.

a. Stuffed, 6 feet long, llussia. Purchased of Mr. Warwick.

Acipenser hechelii, Fitz. & Heck. Ann. Wien. Mus. i. p. 303,

taf. 2G. fig. 4, and taf. 29. figs. 11 & 12 (or Heckel, Sitzgsber. Ak. Wiss.

Wien, 1851, vii. p. 560, taf. 24. fig. 3; or Heck. & Kner, iSiisswas-

serf. p. 357), from the Adriatic, does not appear to be a distinct

species. It has been distinguished from A. {jiddenstadtn on account

of its somewhat shorter and more rounded snout ; the shields are

less coarsely sculptured ; and the stellate ossifications are of a more
uniformly small size. Golowatschof also believes it to be identical

with A. giildenstadtii (BuU. Soc. Nat. Mosc. 1857, ii. p. 542).

14. Acipenser liopeltis.

Snout rather short and pointed, its length being contained twice

and two-thirds in that of the head ; it is covered above and on the

sides with numerous small, dense scutes. Barbels long, simple,

nearer to the end of the snout than to the eye. Osseous shields of

moderate size, distant, finely sculptured, rather smooth ; 12 on the

back, 33 on the side, and 9 along the abdomen, the latter being very

narrow. Skin with numerous minute prickles and larger stellate

ossifications. A curved series of small scutes crosses the cheek ver-

tically. The greater part of the anal below the dorsal. Dorsal fin

as high as long, with 36 rays. The first upper caudal fulcrum

small. Dark brown.
Mississippi.

a. Stuffed, 44 inches long.

15. Acipenser brevirostris.

Acipenser brevirostrum, Limeur, Trans. A?n. Phil. Soc. i. p. 890;
IJrandt ^- liidzvburg, Med. Zool. ii. p. 13, taf. 1. fig. 2; Fitz. iSf

Heck. Ann. Wien. Mus. i. p. 313 ; Dekay, Neiv York Faun. Fish.

p. 345.

obtusirostris, Lovetzky, Nouv. Mem. Soc. Nat. Mosc. iii. p. 257.

Snout very short and obtuse, about one-fourth of the length of

the head : barbels short, simple. Osseous shields rather small and
distant from 07ie another, finely radiated and granulated ; 8-10 on

the back, 22-28 on the sides, 6-8 along the abdomen. Skin very

8i)aringly covered with minute i)ricldes and very small scattered

stellate ossifications. The greater part of the anal below the dorsal.

D. 30.

Atlantic coasts of the United States.

a. Stuffed, 31 inches long. Tresented by K. Doubledaj", Esq.
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16. Acipenser mediorostris.

Ayres, Proc. Calif. Ac. Nat. Sc. i. p. 15 ; Diim6nl, Nouv. Arch. Mus.

1867, p. 167, p'l. 13. fig. 2 *.

Snout rather produced, about two-fifths of the length of the head

;

barbels short, simple. Osseous shields well developed ; 11 on the

back, 28 on the side, and about 10 along the abdomen. Skin with

numerous stellate ossifications, unequal in size. Anal Jin entirely

behind the dorsal. D. 36.

California.

17. Acipenser sturio.

Sturgeon; Stor; Esturgeon.

a. Synonymy of examples of the Old World.

? 'Ovi(TKos, Aristof. Hist. Anim. ; Athcn. lib. viii.

? Attilus, PUn. Hist. Nat. ix. c. 17 ; Pondel. p. 173 ; Bellon. De Aquat.

p. 102; Wilhujhby, p. 241, tab. P 7. fig. 2; Aldrov. v. p. 363;
Jonston, tab. 28. fig. 4.

Sturio, Salvian. fol. 113, tab. 112; Williighhy, p. 239, tab. P 7.

fig. 3; Rondelet. p. 410; Gesner, Aquat. p. 73; Jonston, tab. 23.

Acipenser rerus, Aldrovand. iv. p. 527.

Acipenser, sp., Artedi, Syn. p. 91. no. 1, and Gen. p. 65. uo. 1 ; Gronov.

Mus. i. p. 60. no. 131, and Zoajthifl. p. 39. uo. 140.

^cha, iii. p. 101, tab. 29. fig. 19. '

Acipenser sturio, L. Syst. Nat. i. p. 103; PL Fisch. Deutschl. iii.

p. 89, tab. 88 ; PI. Schti. p. 347 ; Pisso, Ichth. Nice, p. 56, and

Pur. 3Ierid. iii. p. 1G6 ; Lacep. i. p. 411 ; Pennant, Prit. Zovl. iii.

p. 164, pi. 22 ; Donovan, Prit. I'ish. pi. 65 ; Nardo, Prodr. Adr.
Ichth. p. 10 ; Faber, Fische Islands, p. 46 ; Fhstrom, Fisch. Mtirkd,

p. 118; Prandt ^- Ratzeb. ii. pp. 17, 352, tab. 3. fig. 1 ; Fitz. ^
Heckel, Ann. Wicn. Mvs. i. p. 307, tab. 27. fig. 8, tab. 28. figs. 3 & 4

;

Ponap. Faun. Ital. Pesc. c. fig. ; Parnell, Fish. Firth of Forth,

p. 243 ; Jcnyns, Man. p. 493 ; Yarrell, Prit. Fish. ii. p. 476, or Srd

edit. ii. p. 442 ; Nilsson, Skand. Faun. Fisk. p. GC9; Aroyer, Skand.

Fisk. iii. p. 747 ; Heckel ^- Kner, iSii.ssurisse>Jisrhe, p. 302, with figs.

;

Sclys-Longchamps, Faune Pelge, p. 185 ; iiebold, ii<i(ssu'asser/ische,

p. 363 ; Planchard, Poiss. France, p. 505.

Sturgeon, Pennant, Prit. Zool. iii. p. 124, tab. 19 ; Covch, Fish. Prit.

Isl. i. p. 157, pi. 35 (bad).
_

Esturgeon, Duliamel, Peches, iii. p. 221, pi. 1.

Acipenser lichtensteinii, PI. Schn. p. 348, tab. 09 ; Prandt ^- Patzeb.

ii. p. 21, tab. 2. fig. 1 (young)
latirostris, Parnell, Fish. Firth of Forth, p. 245, pi. 39 (bead) ;

or Trans. P. Soc. Edinb. xiv. pi. 4 (copied in Yarrell, Prit. Pish.

3rd edit. ii. p. 460).

thompsoui, Pedl, in Thompson, Nat. Hist. Ireland, iv. p. 245.

hospitus, Kroyer, Skand. Fisk. iii. p. 780.

yarrellii, Pumcril, Nouv. Arch. Mvs. iii. p. 164.

Anatomy : Posenthal, Ichthyot. Taf. tab. 24 ; 3Ionro, Pan d. Fisch.

tab. 8 ; Par, in Meckel's Arch. 1826, p. 363 ; Prandt ^- Patzeb. I. c.

* The length of the snout is contained twice and one-tliird in the entire figure

of the fish, and twice and two-thirds in tliat of the licad !
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/3. Synonymy of exam^iles of the New World.

Acipenaer oxyrhyncliua, Mitch. Trans. Lit. (§• Phil. Soc. N. York, i.

p. 4G2 ; Lesueur, Trans. Am. I'hil. Soc. new ser. i. p. 304 ; DeJcny,
New York Faun. Fish. p. .'i4G, pi. 58. fig. 189; Ayres, Bost.Joiirn.

Nat. Hist. iv. p. 287 ; Storer, Mem. Am. Acad. ii. p. 499, and viii.

p. 431 (pi. 35. iig. 4) ; Fitz. i^- Heck. Ann. Wien. Mus. i. p. 28G.
Huso oxyrliyuchus, Dumeril, Nouv. Arch. Mus. iii. p. 159 (name

onlyj.

'

? Acipeuser (Antaceus) hallowellii, Dumiril, I. c. p. 172 (probably an
old example).

Acipenser (Antaceus) lecontei, Dumeril, I. c. p. 177, pi. 16. fig. 1.

Snout pointed, produced, it being equal to, or but little shorter

than, the remaining part of the head in examples to 3 feet long.

Barbels nearer to the eye than to the extremity of the snout ; in very-

large examples, especially those with a broad snout, the barbels are

midway between snout and eye, or even nearer to the end of the

snout. Osseous shields well developed : 11-13 along the back, and
(34) 29-31 (in young examples sometimes 26 or 27) along the side*
Skin with very smaU rough points in very young examples f ; in

older ones these ossifications are broader, rough, substeUate, and
more J or less § regularly arranged in oblique series. Anal fin below
dorsal. D. 37-44.

Mediterranean ; Western and Northern Europe ; Eastern North
America.

a. Earopean examples.

a. Stuffed, 8 feet long. German Ocean.—Back and abdomen with
rough, rather irregular, stellate or scale-like ossifications.

h. Skin of a lai'ge example, with stellate ossifications, irregular in

arrangement and size, on the back and abdomen.
c, d-y. Heads of large examples, in spirits. German Ocean.
h. Very large head, 1 9 inches long {A. latirostris).

i. Upper part of a very large head, 20 inches long (.4. lutirostris).

Eerwick-upon-Tweed.
k. Stufi'ed, 6 feet long. Thames. Purchased of the Zoological So-

* Whilst, according to my observations, the rudimentarj ossifications of the

integuments are subject to much variation with regard to development and ar-

rangement in this and in other species, the numbers of the dorsal and lateral

bucklers are very constant. I give here the numbers of seventeen European
examples:

—

Adidt and half-grovru. Young.
13 + 34 (,iilack Sea) 12 + 31

12 4- 31 12 4- 30
12 + 31 13 + 2'J

11 +31 12 + 29
11+31 10 + 28
13 + 30 (Black Sea) 12 + 27
13 + 29 12 + 20

13 + 29 11 + 27
11 + 27

In American examples I count 11-12+27-29.

f Huso. Dunuril. J
Acijicnscr, Dumeril. § Antaceus, Dumeril.
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ciety.—Back covered nith stellate ossifications, unequal in size,

but subregularly arranged.

J. Stuffed, 5 feet long. Thames.—Back covered with very irregular

stellate ossifications.

7/1. Stuffed, 44 feet long. Teignmouth. Purchased of the Zoological

Society.—Back covered with stellate ossifications, subequal in

size, and subregularly arranged.

n-o. Heads of large specimens : dried. Teignmouth. Purchased of

the Zoological Society.

2), q. Young. England. From the Collection of the Zoological

Society.

r. Stuffed, Tj feet long.—Back and abdomen covered with smoothish

scale-like ossifications, arranged in regular oblique rows.

s, t, ti-iu. Young.—Skin sometimes prickly, sometimes with larger

ossifications.

X. Stufled, 17 inches long. English coast.—Skin with simple mi-
nute prickles.

y. Young : skin. Holland. From Gronow's Collection.

2. Young. Ehine. Presented by Dr. A. Giinther.

n. Skeleton, 7^ feet long.

/3. Skeleton, 5 feet long. Purchased of the Zoological Society,

y. Skull of a very large example.

L Intestines of two adult examples.

j3. American examples.

a-b. Stuffed, 3 and 1 feet long. North America. Presented by E.

Doubleday, Esq.

c. Fine specimen. New York.

d. Twenty inches long. From the Collection of Dr. van Lidth de

Jeude.

I am unable to say whether the specimen named last is really

North-American, as, indeed, it is impossible to refer every example
of which the origin is not known, to the European or North-American
form. The latter appears to have generally the stellate ossifications

somewhat rougher than the European form.

18. Acipenser agassizii.

Acipeuser (Autaceus) ao-assizii, Dunieril, Nuui\ Arch. Mus. 1867,

p. 181, pi. 11. fig. 2.

Snout produced, the eye occupying the middle of the length of the

head ; barbels short, simple. Osseous shields well developed, 9 on

the back, 28-2'J on the side, and 10 along the abdomen. Skin with

numerous stellate ossifications and small scutella;. A part of the

anal fin below the dorsal. D. 41. (Dum.)
California.

19. Acipenser acutirostris.

Acipenser acutirostris, Ai/res, Proc. Col. Ac. Nat. Sc. 1854, p. 15 ;

Dnmiril, Nouv. Arch. Mus. 1867, p. 186.
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Acipenser rAntaceus) alcxandri, Dinn6ril, I.e. p. 183, pi. 15. fip 1
(

) oliyopcltis, Dumcril, I. c. p. 184, pi. M tijr. o.

Snout long, rather longer than the remaining ])art of the head •

barbels simjile. Osseous shields well developed, 9-11 on the back!
J7-2y * on the side, and 9-10 on the abdomen. Skin with nume-
rous stellate ossifications, unequal in size. Part of the anal fin
below the dorsal. D. 30-37.

California.

2. SCAPHIRHYNCHUS.
Scaphirhyuchus, Heckel, Ann. Wien. Mm. i. 1835, p. 71.

Posterior part of the tail attenuated and depressed, so that it is
entirely enveloped by the osseous scutes. Spiracles none. The
caudal rays do not extend to the extremity of the tail, which termi-
nates in a filament.

Mississippi and tributaries.

1. Scaphirhyuchus cataphractus.

Acipenser cataphractus, Gray, Proc. Zcml. Soc. 1834, p 122
Scaphirhynchus rafiuesquii, Hevhl, I. c. pi. 8; Brutzer, Be Sc. r. dis-

qidsitiom-s a/iafovu'crf, Dissert. Borpat. 18U0.
Acipenser platorliyuchus, {liq/cncsque) Xirtland, JSost. Joum. Nat
H>d. V. p. 25, pi. 8. fig. 1.

Scapliirhyiichus platirhvnchus, Girard, U. S. Pac. M. JR. Exo Fish
p. 357.

^'

Snout spatulate
; 15-16 scutes along the back, 40-46 on the side

and 10-13 along the abdomen.
'

Mississippi and tributaries.

a-h. Stuffed, 4 and 2^ feet long. Ohio.
c. Fine specimen. K"ew Orleans. Purchased of Mr. Cuming.
d. Half-grown. North America. Purchased of Mr. Brandt.
e. Half-grown : stulfed. North America.
/. Adult: skeleton.

* The number 49 is a misprint in Dr. Ayres's description.



34(i roLroDONxiD^.

Fam. 2. POLYODONTIDvE.
Spatularise, Milller, Ahhandl. Ak. Wiss. Berlin, 1844, p. 147.

Body naked, or with minute stellate ossifications.

Mouth lateral, very AAdde
;
jaws with minute teeth.

Nostrils double. Barbels none. Caudal fin with

fulcra. Dorsal and anal fins approximate to the

caudal, which is heterocercal. Four gills and a half;

no opercular gill or pseudobranchia.

Mississippi and Yantsekiaiig.

One genus onhj.

1. POLYODON.

Polyodon, Lacep. i. p. 402.

Spatularia, Shaiv, Zool. v. p. 362.

Planirostra, Lesueur.

Body elongate, rather compressed, naked or with minute stelhite

ossifications. The snout is produced into an exceedingly long,

shovel-like process, thin and tiexible on the sides. Mouth lateral,

behind the rostral projection, exceedingly wide. The maxillary and

lower jaw are armed with a series or narrow band of minute teeth.

A baud of similar teeth on the palatine bones. No tongue. Nostrils

double, immediately iu front of the eye. Fins as in Acij>enser, the

lower caudal lobe being nearly as long and broad as the upper.

Spiracles present. Gill-cover terminating in a very long tapering

Hap ;
gill-membranes continuous below the throat, and free from the

isthmus. One broad branchiostegal. Four gills and a half ; each

branchial arch with a double series of very long setiform giU-rakers,

the two series being divided by a broad membrane (P. foliuvi). No
opercular giU ; no pseudobranchia. Air-bladder cellulai', not bifid,

communicating with the dorsal wall of the oesophagus. Stomach

caecal. Pyloric appendages iu the form of a short, broad, leaf-like

organ, with four or five larger divisions, each being subdivided.

Kectum with a fully developed spiral valve.

Mississippi and Yantsekiang.

1. Polyodon folium.

3Iaudiiit, in liozicr, Journ. I'hys. iv. p. 384, pi. 2.

Polyodon folium, Lacep. i. p. 403; Mitch. Sillim. Juurn. xii. 1827,

p. 201 ; Kirtland, Boat. Journ. Nat. Hist. iv. p. 21, pi. 2. lig. 1.

Spatularia reticulata, Shaic, Zool. v. p. 362, pi. lo6.

Platirostra edeutula, Lesueur, Jcurn. Ac. Nut. ksc. Philad. i. p. 223

;

Kirtland, I. c. v. p. 22, pi. 7. i]g. 2.

Planirostra spatula, Owen, Osteal. Catal. i. p. 83.
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The shovel-like process is about one-fourth of the entire length in

adult examples, but only two-fifths in young. The opercular flap

extends far beyond the pectorals in old examples, and nearly to the

ventrals in young. Gill-rakers exceedingly fine and numerous.
Upper caudal fulcra narrow, from sixteen to twenty iu number.

Mississippi and tributaries.

a. Stufled, 5 feet long.

b, c, d-e,f-h. Half-grown and young (in spirits). Mississippi.

2. Polyodon gladius.

Polyodon gladius, Martciix, Munatsher. Ak. Wiss. i?er/. 1861, p. 47G ;

Dwmciif, Nouv. Arch. 3Lis:. iv. p. lOo, pi. 22. fig. 2.

(Spatularia) aiigustilolium, Kaup, JHegm. Arch. 18G2, p. 278.

The shovel-like process is much narrower than the head ; oper-

cular flap not extending beyond the pectoral fin. Gill-rakers in

moderate number, and distant from one another. Upper caudal
fiilcra large, six in number.

Yantsekiang.
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Subclass IV. CHONDROPTERYGII.
Skeleton cartilaginous ; skull without sutures. Body

Avitli medial and paired fins, the hinder pair abdo-

minal; caudal fin Avith produced upper lobe. Gills

attached to the skin by the outer margin, with several

intervening gill-openings ; rarely one gill-opening only.

No gill-cover. No air-bladder. Three series of valves

in the bulbus arteriosus. Intestine with a spiral valve.

Optic nerves commissurally united, not decussating.

Ovaries with few and large ova, which are impreg-

nated and, in some, developed internally. Embryo

with deciduous external gills. Males with prehensile

organs attached to the ventral fins.

This subclass, for which also the name Elasmobranchii has boon
proposed {Bonaparte), comprises the Sharks and Hays, and is di-

vided into two orders :—

I. Holocephala. One external gill-opening only (p. 348).

II. Plagiostomata. From five to seven gill-openings (p. 353).

Order I. HOLOCEPHALA.

One external gill-opening only, covered by a fold of

the skin, which encloses a rudimentary cartilaginous

gill-cover ; four branchial clefts within the gill-cavity.

The maxillary and palatal apparatus coalescent with

the skull.

Holocephala, 3IiUlcr, Abhandl. Ak. Wiss. Berl. 1834, p, 74.

Uuc family only.
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Fam. 1. CHIM^RIDtE.
Form of the body elongate ; pectoral fins free ; an-

terior dorsal fin above the pectorals. Month inferior.

Dental organs conflnent into two pairs of lamin-tc in

the upper jaw, and into one pair in the lower. No
spiracles. Males with a peculiar prehensile organ on
the up[)er part of the snout. Skin naked in the adult.

Two genera :

—

Snout without appendage 1. Cuiujeua, p. ?>40.

Snout terminating in an appendage 2. Calloehymchus, p. 3ol.

1. CHIMERA.
Chimnsra, sp., L. Si/st. Nut. i. p. 401.

Snout soft, iJi'ominent, Avitliout appendage. The dorsal fins occu-

pying the greater part of the back, anterior with a very strong and
long spine. Longitudinal axis of the tail nearly the same as that

of the trunk, its extremity being provided with a low fin above and
bcilow, similar in form to a dorsal and an anal fin. Anal fin very loAV.

Coasts of Europe ; Northern Pacific ; Cajic of Good Hope.

1. Cliimsera monstrosa.

Simia marina, Gesncr, De Aquut. p. 877 ; Aldrov. p. 405 ; Jonstou,

p. 16, tab. 7. fig. (5.

Galeus, Clus. Exot. p. 136 (cop. by Willu<j?ihy, p. 57, tab. B 9. fig. G,

and Jonstun, tab. 45. fig. 2).

Ceutrina, Aldrov. pp. 402, 403.

Chinuera monstrosa, L. 3Ius. Ad. Frid. i. p. 53, pi. 25 ; Syst. Nut. i.

p. 401 ; Gnnner, DrondliJ. Selsk. Skr. ii. 1763, p. 270, j)ls. 5 & 6
;

Bl. iv. p. G9, tab. 124 ; Bl. Schn. p. 349 ; Lacrp. i. p. 392, pi. 19.

fig. 1 ; Turton, Brit. Faun. p. 114 ; Fuber, Fisclie I.fl. p. 41 ; Jhnio-

vutt, Brit. Fish. v. pi. iii. ; F/cm. Brit. An. p. 172 ; Guimurd, Tin/.

Id. ct Groenl. Zool. pi. 20 ; Bunup. Faun, Itul. I'esc. ; Jemjns, Man.
p. 494 ; Coda, Fuun. Nup. Chondrott. Chim. pp. 1-47, pis. 1-7
(anatomy) ; Schleij. Faun. Jupon. Poiss. p. 300, pi. 1;!2 ; Bennett,

in Beech y, Voy. Fish. p. 72. pi. 2-3. fig. 3; Yarrell, Brit. Fish. 2ud
edit.ii. p. 483, and 3rd edit. ii. p. 464; Bleek. Nat. Tyd.-^. Nd. Ind.

iii. p. 309; Kriiyer, Danni. Fish. iii. p. 783; Dumiril, Elasnivhr.

p. 686, pi. 13. figs. 3 & 4, pi. 14. fig. 1.—— argentea, Ascan. Ic. pi. 15.

Northern Chimera, Penn. Brit. Zool. ed. 1812, iii. p. 159; Couch,
Fish. Brit. I.sl. i. p. 145, pi. 34.

Chim;cra borealis, Hhatv, Gen. Zool. v. 2. p. 365, pi. 157.

mediterranea, Ri^so, Eur. Jlerid. iii. p. 1(58.

cristata, Fahcr, Fish. Is/, p. 45 ; Dumeril, Eln.vnohr. p. G88.

Callorhyncluis centrina, Gronov. Syst. ed. Gray, p. 15.

atlnnticus, Gronov. I. c. p. 16.
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Tail terminating in a very long iinless filament, about as long as

the body and head. The first dorsal fin close to and subcontinuons
with the second, low dorsal fin, the upper margin of which is even,
not notched, except just in front of the caudal fin, 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 inner branch is

again longitudinally divided into a simply cartilaginous styliform

part and another coated with the spiny membrane. Brown, marbled
with lighter ; dorsal fins with a broad black margin.

Coasts of Europe ; Cape of Good Hope ; Japan.

a-h. Adult male and female. Jutland. Presented by W. Edwards,
Esq.

c-d. Adult male and female. North coast of Norway. Purchased
of Mr. Brandt.

e. Adult male. Shetland Islands. Presented bv J. Gwyn Jeffreys,

Esq.

/. Adult female. Lisbon. Presented by the Rev. R. T. Lowe.
r/. Adult female. Nice. Presented by Sir Ph. Egerton, Bart.

h. Adult male. Nice. From Dr. Deakin's Collection.

i. Adult male.

Jc, I. Adult and half-grown females.

2. Chimsera coUiei.

Chimpera colliei, Bennett, in Becchei/s Voi/. Zool. p. 71, pi. 28. figs. 1 &
2 ; Crirard, ZT. S. ^- Pac. JR. li. Exped. Fish. p. 3G0 ; Dumiril, Elasmobr.
p.G89.

Hydrolagus colliei, Gill, Proc. Ac. Nat. Sc. Philad. 1862, p. 331 (name
only).

Tail simply tapering, without filament. Three dorsal fins, beside

the caudal : the first, with the spine, is separated by a considerable

interspace from the second ; the three other fins low, subcontinuons.

Each clasper of the male is divided into two club-shaped branches,

which are rather shorter than the snout ; both branches coated

with the spiny membrane, and the inner is not subdivided. Brown,
shining silvery, upper parts svith round yellowish spots.

West Coast of North America.

ff. Adult male. Esquimalt Harbour. From Mr. Lord's Collection.

h. Adult male, not in good state. Monterey. Presented by J. H.
Gurney, Esq.

c. Adult male. From Mr. Goodridge's Collection.

3. Chimsera affinis.

Capello, Joiirn. Math. Phi/s. e Nat. Lisb. iv. 1868.

Body more elongate than in Ch. monsirosa and Ch. colliei, which

are stouter and shorter. Second dorsal fin removed from the first

a space equal to the length of the base of the latter. The second

dorsal fin is much lower than in any of the other species, and with

the free border straight, without undulations. The space between
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the first dorsal and the ventral fin is great, which causes the pectoral

fin to terminate much in advance of the ventral ; which is not the

case in any of the allied species, since in monstrosa the pectorals at-

tain to the posterior cxti'emity of the vcntrals, and in the American
species to the origin of those fins. Caudal fin very Bmall, and ter-

minating in a minute filament. The anterior (cephalic) appendages
present five spines on the inner surface; in Ch. colIlei these organs

have only two spines. Finally, the posterior appendages are tripar-

tite, as in Ch. monstrosa, but the division of tlie three portions takes

place at two-thirds from the base ; moreover the cjdindrical portion

is larger, and presents a form different from that in the others.

{dqiello.)

Coast of Portugal.

2. CALLOUHYNCHUS.
Callorhynchus, Gronov. Mus. Iclith. i. p. 50.

Snout with a cartilaginous prominence, terminating in a cuta-

neous flap. Two dorsal fins, the anterior with a very strong and
long spiiie. Extremity of the tail distinctly turned upwards, with
a fin along its lower edge, but without one above. Anal fin close to

the caudal, short and deep.

Southern Pacific ; Capo of Good Hope.

1. Callorhynchus antarcticus.

Acipenser no. 10, Klein, Pise. Jli.ss. iii. p. IG.

Callorhynchus, sp., Gronov. Zoophyl. no. 141, tab. 4. figs. 1 & 2; Mvs.
lehth. i. p. 59. no. 180.

Chimajra callorhynchus, L. Syst. Nat. i. p. 402.

autarctica, Lace'p. i. p. 400, pi. 12. fig. 2.

australis, S/iaw, Gen. Zool. v. 2. p. 368, pis. 158 & 1.58*.

Callorhvncluis antarcticus, Cuv. Rig. An. ; Gay, Chile, Zool. ii. p. 358

;

Ihun'cril, Ehismobr. p. 693, pi. 13 (head).

tasnianius, liichards. Trans. Zool. Soc. iii. p. GOG.

niilii, lion/ St. Vincent, Diet. Class. Hist. Nat. iii. p. G2, pi. 5.

sniythii, Benn. Beec]iey''s Voy. Fish. p. 75, pi. 22. fig. 3 (young;
bad).

elephantinus, Gronov. Syst. ed. Ch-ay, p. 15.

peronii, Dumeril, Elasmobr. p. 694, pi. 14. fig. 4 (young).

capensis, Dumeril, Elasmobr. p. 695.

australis, Owen, Osteol. Catul. i. p. 89.

The second dorsal fin elevated in front. Pectoral fin very large,

extending generally to, or even beyond, the base of the ventral.

Claspcrs subcyliudrical, \di\\ a channel along the interior, opening

by a lateral slit. Adidt with an obscure blackish lateral band.

Young with the upper parts black, and with whitish bands and spots.

The young have also a double series of very small dermal spines on

the crown of the head, and on the back of the trunk and tail ; these

spines are also sometimes found in half-grown and adidt examples,

in which, however, they are hidden in the skin.

Southern Pacific ; Cape of Good Hope.
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a-h. Male and female, 34 inches long. Cape of Good Hope. Pur-
cliased.

c. Eemale, stuffed, 40 inches long. South Africa. Purchased. (C.
capensis, Dumeril.)

d. Young. South Africa. From Sir A. Smith's Collection.

e. Female, 30 inches long. Australia. From the Haslar Collection.

(C. tasmanius, Rich.)

/. Young. Australia. Purchased of Mr. Cuming.
cj-h. Adult male and female : stuffed. South Australia.

I. Adult male, not in good state. Kangaroo Island. From the Col-

lection of the Zoological Society.

l\ Half-grown female. Port Denison.

l-m. Young. New Zealand. Presented by Capt. Stokes.

n-o. Young. Chiloe. From Dr. Cunningham's Collection. {C.smijthii

or peron'n, Dumeiil.)

p. Young. From the Collection of Dr. van Lidth de Jeude.

q. Jaws of an adult example.
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Order II. PLAGIOSTOMATA.
From five to seven gill-openings. Jaws distinct from

skull.

This oi'der has been divided into two suborders, which are inti-

mately connected with each other, and scarcely entitled to that

rank :

—

I. Selachoidei. Trunk gradually passing into the tail. Gill-

openings lateral (p. 353).

II. Batoidei. Gili-openings ventral (p. 434).

First Suborder. SELACHOIDEI.

Body more or less cylindrical, gradually passing into

the tail. Gill-openings lateral.—Sharks.

SynojJsis of the Families, Groups, and Genera.

Fam. 1. CARCHARIID^.
Eye with a nictitating membrane. An anal fin ; two dorsals.

Group A. Teeth with a single cusp with sharp edges, smooth or ser-

rated, erect or oblique. Snout produced longitwJinalhj.

A. Carchariina.

1. A pit at the root of tlic tail.

Spiracles none 1. Carcharias, p. .357.

Spiracles minute, pore-like. Only the upper tuetli with denticulations.

Distinct labial folds 2. Hew.itialeus, p. 375.

Spiracles minute. Teeth oblique, without anv denticulatiou.

Z.' Loxodon,^. .376.

Spiracles small. Teeth serrated in both jaws. Caudal iin with a double

notch 4. Galeocerdo, p. 377.

Spiracles of moderate size. Teeth serrated in both jaws. Caudal fin

with a single notch 5. Thala^sorhintis, p. 378.

2. iVo pit at the root of the tail.

Small spiracles 6. Galcus, p. 379.

Group B. Teeth with a single c^tsp, ivith sharp edges, oblique. Head
laterally elongate, hammer-shaped. Nostrils on the front edgt

of the head .'. B. Zygaenina.

Spiracles none 7. Zi/f/fpna, p. :iSO.

VOL. viir. 2 A
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(iroup 0. Teeth small, either with a centred ruqt ""'^ **'"' o'' '"'*'

snuiU lutercd cvsps, or obtuse, the ciisi^s heimj otisohte.

C. Mustelina.

1. A jrit (it the root of the tail; a small pit hehind the aiujU of the mouth.

Spiracles none 8. Trianodon, p. 383.

2. No jnt at the root of the tail ; labialfolds icell developed.

Spiracles none ; teeth with acute cusps . . 9. Leptoearcharias, p. 381.

Spiracles small; teeth with acute cusps. . 10. Triaeia, p. 384.

Spiracles small ; teeth obtuse 11. 3Iustelus, p. 385.

Fam. 2. LAMNID.E.

No nictitating membrane. An anal fin ; two dorsals, the first

opposite to the space between pectorals and ventrals. Nostrils

not confluent with the mouth, which is inferior. Spiracles none,

or minute.

Group A. Teeth large or of moderate size. On each side of the

upper jcmi, at some distance from the si/mp>hysis, there is one or

two teeth conspictioxtsi if smcdler than the others.

A. Lamnina.

1. Gill-openings vo-i/ wide; side of the tail tvith a keel.

Teeth lanceolate, not serrated 12. Lanma, p. 389.

Teeth triangular, serrated 13. Carcharodon, p. 391.

2. Gill-opcni/ie/s of moderate ividth ; side ef the tail without keel.

Teeth large, awl-.shaped, with small additional basal cusps.

14. Odontaspis, p. 392.

Teeth of moderate size, triangular, not serrated.

15. Alopecias, p. 393.

Group B. 2\'et7i very small, numerous, conical, simple. Gill-openings

very wide B. Selachina.

Side of the tail with a keel 16. Selaehe, p. 394.

[Teeth very snudl, tricuspid. Gill-openings rather narrow.

First dorsal very low and long 17. Psetidotriacis, p. 395.]

Fam. 3. RHINODONTID^..

No nictitating meratrane. An anal fin; two dorsals, the

first nearly opposite to the ventrals. Mouth terminal.

Side of the tail with a keel 18. lihiiwdvn, p. 39G.
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Fam. 4. NOTIDANID^.
No nictitating membrane. One dorsal fin only.

No pit at the root of the caudal 19. Notidaiim, p 397.

Fam. 5. SCYLLIID^.

No nictitating membrane. The first dorsal fin above or be-

hind the ventrals; an anal fin; mouth inferior. Teeth small,

several series being generally in function.

1. Kasal and buccal cavities scjyaratc.

Upper edf^e of the caudal fiu not serrated . . 20. Scj/Jh'inn, p. 400.

Upper edge of the caudal fin serrated .... 21. Fristiurus, p. 400.

2. Nasal and buccal cavities confluent.

Spiracles minute, behind the eye ; the second dorsal nearly opposite to

the anal 22. Ginghimostoma, p. 407.

Tail and caudal exceedingly elongate ; snout very obtuse.

2.3. Stegostoma, p. 409.

Spiracles minute, below the posterior angle of the orbit ; origin of the

anal in advance of the second dorsal . . 24. Parascyllium, p. 410.

Spiracles very distinct, below the eye; anal placed far behind the second

dorsal ; sides of the head without appendages.

25. Chiloscyllium, p. 410.

Spiracles wide, oblique slits ; sides of the head with skinny appendages.

26. Crossorhinus, p. 413.

Fam. 6. CESTRACIONTID/E.

No nictitating membrane. Two dorsal fins, the first opposite

to the space between pectoral and ventral fins ; an anal. Nasal

and buccal cavities confluent. Teeth obtuse, several series being

in function.

Spiracles small, below the eye 27. Cestracion, p. 115.

Fam. 7. SPINACID.^.

No nictitating membrane. No anal fin. Pectorals not notched

at their root. Snout without lateral armature.

1. Eachdorsalfln icith a spine ; a fold nfthcslin running along each side

of the belly.

Trunk elevated, triedral 28. Centrina, p. 417.

2. Each dorsalfln with a spine ; nn lateralfold of the skin.

Teeth equal in both jaws, ol)lique 29. Acanihias, p. 417.

Upper teeth erect, with a single cusp ; lower more or less oblique.

30. Centrophoriis, p. 419,

2a2
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Upper teeth erect, tricuspid, the lower oblique.

31 . Spinax, p. 424.

Teeth equal in both jaws, very small, tricuspid.

32. Centroscijllium, p. 425.

3. Dorsal Jins withotd spine: the first conspicuoush/ in advance of the

ventrals.

Dorsal fins equally short. Lower teeth erect, triangular.

33. Scymmis, p. 42o.

Porsal fins equally short. Lower teeth oblique, truncate.

34. Lcemarrixis, p. 42G.

The second dorsal much longer than the first.

35. Eiiprotomicrus, p. 427.

4. Dorsalfins without sjrine ; the first opposite to the renirals.

Teeth equal in both jaws, large, very oblique, denticulated.

36. Dchinorhintis, p. 428.

The lower teeth much larger than the upper, erect, not seiTnted.

37. Isistins, p. 429.

Fam. 8. RHINID^.
No anal fin. Pectorals deeply notched in front at the root.

Mouth anterior 38. Ehina, p. 430.

Fam. 9. PRISTIOPHORID.^.

Snout much produced, with lateral teeth, saw-like.

Two barbels at the lower side of the saw. 39. rrisfiophortis, p. -^31.
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Fam. 1. CARCHARIID^.

The first dorsal fin opposite to the space between
pectoral and ventral fins, without spine ; an anal fin.

Eye with a nictitating membrane. Mouth crescent-

shaped, inferior.

Group A. CARCHARIINA.

1. CARCHARIAS.
Carcliarias, Cuv., Miill. «§• Henle.

The first dorsal fin opposite to the space between pectorals and
vontrals, without spine. A pit at the root of the caudal, which has
a distinct lower lobe. Membrana nictitans present. Spiracles none.
Mouth crescent-shaped ; the labial groove or fold is confined to, or

does not extend much beyond, the angle of the mouth. Snout pro-
duced longitudinally. Teeth with a single sharp cusp, more or less

dilated and triangular.

Seas of the temperate and tropical regions.

The number of species of true Sharks has been unduly multiplied

;

and therefore their determination has become a matter of some diffi-

culty. Miiller and Henle have distinguished the following sub-
genera:

—

A. None of the teeth denticulated*.

a. The upper and lower teeth obhque, not swollen at the base.

a. iScoliodwi, p. 357.
b. The lower teeth swollen at the base, points slender.

ji. rhysodon, p. 3(30.

c. The lower teeth erect y. Apriuiiodi/n, p. 3UI.
B. Some or all the teeth denticulated.

a. Duly the base of the upper teeth with denticulations.

t^.
Hi/jwjyrion, p. 362.

h. The base as well as the cusp of some or of all the teeth serrated.

€. Prionodo/t, p. 3(53.

I

a. ScOLIODONt.

Scoliodon, Miill. ^- Henle.

Carcharias ivith oblique jlat teeth in both jaws, without any serra-

tv.re.

It must be remarked that in the young of at least some of the species of
Prionudon the teeth are not serrated, and tliat such examples may be taken for

Scoliodon.

t 1. Squalus porosus, Poc!/. Mem. Cuba, ii. p. 339, pi. lit. figs. 11. IJ (teeth").

—

Cuba.
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Syno^isis of the Species,

a. Length of the anal nearly equal to its distance from the ventrals.

1. laticaudus,

b. Length of tlie anal much less than its distance from the ventrals.

X. Labial groove none on the upper jaw.

aa. Length of the snout nearly equal to the distance of the eye

from the gill-opening 2. acutus.

hb. Length of the snout nearly equal to the distance of the eye

from the pectoral 3, dumenlii.

/3. A short labial groove on the upper jaw. Distance between the

outer angles of the nostrils :

—

aa. equal to that of the nostril from the extremity of the snout.

4. loalheehmii.

bb. much more than that of the nostril from the extremity of

the snout 5. terrce novce.

1. Carcharias laticaudus.

Carcharias (Seoliodon) laticaudus, Miill. ^ Jlenle, p. 28, pi. 8 ; Du-
mfril, Elasmubr. p. 343.

( ) macrorhynchus, Bleek. Verh. Bat. Gen. xxiv. Plagiost.

p. 31, pi. 1. fig. 1 ; Dumeril, I. c.

Pectoral fin with the posterior margin nearly straight, the upper
angle being nearly a right one ; it terminates at some distance from
the origin of the dorsal fin. The length of the base of the anal fin

is equal to or but little less than its distance from the ventral ; its

pointed terminal lobe terminates at a distance from the root of the

caudal fin. Terminal caudal lobe obliquely truncated. A very

short labial groove at the angle of the mouth, not extending on the

upper jaw, and for a very short distance only on the lower. Length
of the snout (from the front margin of the mouth) equal to, or a

little more than, the distance of the eye from the gill-opening.

Pectoral fins black.

East Indies ; China and Japan.

a-l>. Young. Bengal. Presented by General Hardwicke.

c. Adult (18 inches). East-Indian archipelago. From Dr. Blecker's

Collection.—Type of C. macrorhtjnchus.

d. e-f. Half-growu and young. China.

cf, h. Several half-grown examples. Amoy. From Consul Swinhoc's

Collection.

;'. Adidt. Japan. Purchased of Mr. Jamrach.

/i-, I. Adidt and young.

2. Carcharias acutus.

Carcharias acutus, liUpp. N. TV. Finche, p. 05, pi. 18. fig. 4.

Squalus russellii, Graij, III. Ind. Zool.

Carcharias (Seoliodon) acutus, 3Iidl. ^- Henle, p. 29; Caiit. Mai.

Fish. p. 399 ; Blevlc. Verh. Bat. Gen. xxiv. Blag. p. 30 ; Lumhil,
Blasmvbr. p. 345.

Pectoral fin with the posterior margin slightly concave and the

upper angle pointed, exiending to, or somewhat beyond, the origin
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of the dorsal fin. Tho leiigtli of the base of the anal fin is one-half,

or loss than one-half, of its distance from the ventral ; its pointed

terminal lobe terminates not far from the root of the caudal fin.

Terminal caudal lobe tapering. A very short labial groove at the

angle of the mouth, not extendirifj on the upper jaw, and for a very-

short distance only on the lower. Length of the snout (from the

Iront margin of the mouth) equal to, or a little less than, tlie dis-

tance of the eye from the gill-opening. Posterior margin of the

pectoral whitish, upper margin of the caudal blackish.

Indian Ocean and archipelago to Japan,

a. Half-grown ; stuffed. Cape Seas. From Sir A. Smith's Col-

lection.

h. Adult female (17 inches). East-Indian archipelago. From Dr.

Ulceker's Collection.

c. Adult female : stuffed. Pinang. From Dr. Cantor's Collection.

d. Adult female. Singapore.

e. Young. Vizagapatam. Presented by Capt. Mitchell.

/. Adult male. Japan. Purchased of Mr. Jamrach.

</. Adult. From the Haslar Collection.

3. Carcharias dumerilii.

Carcharias (Scoliodou) dumerilii, Sleek. Act. Sue. Indo-Neerl. i. Ain-

boina, p. 70.

Pectoral fin with the posterior margin slightly concave and the

ui)pcr angle much pointed, extending to or somewhat beyond the

origin of the dorsal fin. The length of the base of the anal fin is

one-third, or less than one-third, of its distance from the ventral

;

its pointed terminal lobe terminates at a great distance from the root

of the caudal fin. Terminal caudal lobe tapering. A very short

labial groove at the angle of the mouth, not extending along either

of the jaws. Length of the snout (from the front margin of the

mouth) equal to, or only a little less than, the distance of the eye

from the root of the pectoral fin. Pectoral fins black, with a narrow

whitish margin.

Amboyna.

a. Type of the species. From Dr. Bleeker's Collection.

b. Half-grown. Purchased of Hr. Frank.

4. Carcharias walbeehmii.

Carcharias (Scoliodon) walbeehmi, Uleik. Xut. Tt/ds. Ned. Ind. x.

p. 353.

Pectoral fin with the posterior margin slightly concave and the

upper angle pointed, extending somewhat beyond the origin o{ tho

dorsal fin. The length of the base of the anal fin is about two-fifths

of its distance from the ventral ; its pointed terminal lobe ter-

minates at some distance from the root of the caudal fin. Terminal

caudal lobe tapering. A short labial groove at the angle of tho

mouth cxlendimj for a short distance on the appcr jaw, as well as the



360 CARCHAKUD^.

lower. Length of the snout (from the front margin of the mouth)
more than the distance of the eye from the gill-opening. Distance
between the outer angles of the nostrils equal to that of the nostril

from the extremity of the snout. Coloration uniform.

East-Indian archipelago ; Japan.

a. Type of the species. From Dr. Blceker's Collection.

b. Fine specimen. Japan. Purchased of Mr. Jamrach.

5. Carcharias terrse novae.

Squahis (Carcharias) terrte novae, Richards. Faun. Bor.-Amer. iii.

p. 289.

Carcharias (Scoliodon) lalandii, Midi. S^- Henle, p. 30 ; Diimeril, Ulas-

mohr. p. 346.

(Scoliodon) terrse novse, Gill, Catal. Fish. East. Coast N. Amer.
1861, p. 59 ; JDumeril, I. c.

Pectoral fin with the posterior margin slightly concave and the

upper angle pointed, extending beyond the origin or below the

middle of the dorsal fin. The length of the base of the anal fin is

about one-third of its distance from the ventral ; its pointed termi-

nal lobe terminates at a great distance from the root of the caudal

fin. Terminal caudal lobe tapering *. A short labial groove at the

angle of the mouth extending for a short distance on the upper jaw
as well as the loiver. Length of the snout (from the front margin
of the mouth) equal to the distance of the eye from the gill-opening.

Distance between the outer angles of the nostrils conspicuously more
than that of the nostril from the extremity of the snout. Caudal
fin with a narrow blackish edge.

Newfoundland, West Indies, and South America.

o. Fine specimen. St. Croix. Purchased of Mr. Stevens.

b. Stuffed, 31 inches long. Jamaica.

c-d. Skins, young. Jamaica. From Dr. Parnell's Collection.

e. Stuffed, 22 inches long. West Indies. Purchased of Mr. Scri-

vener.

/. Half-grown. Bahia. From Dr. Wucherer's Collection,

(/. Young male. Purchased of Mr. Brandt.

i8. Physodgn.

Physodon, 3Iii/l. i^ Henle.

Carcharias with the teeth in the middle of the loiver jaw small,

those on the sides being much larger, sivollen at the base, aud provided

with an oblique, narroiv cusjJ. The upper teeth jkit and oblique.

None denticulated

.

6. Carcharias muUeri.

Mailer Sf- Henle, p. 30, pi. 19. fig. 1 (teeth) ; Dumeril, Elasmobr.

p. 347.

Snout clojigate and pointed ; mouth nearly as long as broad.

* In mature exaraplejj. In young individuals it is, hke the other fins, more
obtuse.
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End of the base of the first dorsal opposite to the orif^iii of the

vcntrals. Second dorsal very small ; anal in advance of the second
dorsal.

Bengal.

y. Aprionodon.

Aprion, Miillcr S,- Henle, p. 31.

Aprionodon, Gill, Ann. Lye. Nat. Hist. Neio York, vii. pp. 401, 411.

t'anhanas with, none of the teeth serrated, all narrowetl, on a broad

bases (he lower erect; the upjper erect or onl^ slightbj oblique.

7. Carcharias brevipinna.

Carcliarias (Aprion) brevipinna, Miill. ^- Ilente, p. 31, pi. 9 ; Bleek.

Nat. Ti/ds. Ned. Ind. iv. p. 509.

Snout broad, much prolonged, its length (from the front margin
of the mouth) being equal to the distance of the eye from the gill-

opening. A very short labial fold at the angle of the mouth, not

extending along either of the jaws. Gill-openings wide, the width
of each being equal to the distance between the first and last. Pec-

torals subfalciform, extending to the end of the dorsal fin. The
second dorsal much smaller than the first.

Java.

a. Fine specimen. From Dr. Bleeker s Collection.

8. Carcharias punctatus.

Squalus punctatus, Mitch. Lit. S; I'hU. Trans. New York, i. p. 483.

Carcharias (Aprion) isodon, 3Iidler ^ Ileide, p. 32.

Aprionodon punctatus, Gill, Ann. Ljyc. Nat. Hist. New York, vii.

p. 401, and Proc. Ac. Nat. Sc. I'hilad. 1804, p. 262.

Carcliarias (Aprionodon) isodon, Dumeril, Elasmohr. p. 349.

The distance of the extremity of the snout from the mouth equals

that between the nostrils. Pectoral fin subfalciform, extending to

the end of the dorsal. The second dorsal much smaller than the

first.

New York.

9. Carcharias acutidens.

Carcharias acutidens, Itiipp. N. W. Fisch. p. G5, taf. 18. fig. 3.

(Aprion ) acutidens, 3£idl. »^- Henle, p. 33.

(Aprionodon) acutidens, Dunteril, Llasmobr. p. 349.

Snout short and obtuse. Pectoral fins pointed, but Uttlc extend-

ing beyond the origin of the dorsal. The second dorsal fin is but

little smaller than the first, and very similar in size and form to the

anal. Nostril with a very distinct valve at its lower half. A
Bhoi-t groove at the angle of the mouth. Gills of moderate width.

Teeth '—.

Red Sea ; Indian Ocean.

.«. Fine specimen, 33 inches long. SpychcUcs. From Professor E.

P. Wright's CoUeclion.
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8. Hypoprion.

Ilypoprion, 3IilU. Sf Ilenle,

I lypopritmodon, Gill.

C'archarias with the upper teeth denticulated on the base onhj.

Lower teeth wiiJwut denticulations.

10. Carcharias macloti.

Carcliarias (Hypoprion) macloti, Midi. &)• Henle, p. u4, pi. 10 ; Diimhil,

Elasniohr. p. o50.

Snout long, pointed, the nostrils being nearer to the mouth than

to the extremity of the snout. The teeth of the upper jaw with the

base denticulated on both sides.

Indian Ocean ; New Guinea.

11. Carcharias brevirostris.

Hj'poprion brevirostris, Poey, Repert. Fis.-nut. Cuba, 1868, p. 451.

Snout obtuse. The teeth of the upper jaw with the base denti-

culated on both sides ; the lower erect. Fins without black spots.

{Poey.)

Cuba.

The same author (l. c. p. 452) has described another Cuban species

from a pair of jaws, naming it Hypoprion siynatus. He saj^s that it

agrees with H. macloti with regard to the dentition, but that it must

be a distinct species on account of the different locality. Teeth ||,
the upper and lower slightly oblique.

12. Carcharias hemiodon.

Carcharias ( Ilj-poprion) hemiodon, ^liill. 8f Henle, p. 35, pi. 19. fig. 2

(teeth) ; Dumeril, Elasmohr. p. 351.

Hypoprionodou hemiodon, Gill, Ann. Lye. Nat. Hist. Netv York, vii.

p. 409 (name only).

Snout obtusely rounded, the nostrils being midway between the

mouth and the extremity of the snout. The distance between the

mouth and extremity of the snout equals that between the outer

angles of the nostrils. The teeth of the upper jaw oblique, with the

base denticulated on the outer part only.

Indian Seas.

a. Male, 28 inches long : stuffed. India. Presented by T. E. J.

Boileau, Esq.

h. Female, 31 inches long : stuffed. Calcutta. Purchased of Mr.

Burtlett.

c. Female, 23 inches long.

13. Carcharias playfairii.

Snout short, obtusely rounded, the distance of the end of the

snout and the mouth being rather more than the length, and two-thirds

the width, of the mouth. Nostrils midway between the mouth and

i

/
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the end of the snout. Teeth of the upper and lower jaw similar iu

form, erect, constricted, ou a broad two-rooted hase ; the upper
rather broader than the lower, and with some obtuse denticulationa

un the base, |-2^. Gill-openings much wider than the orbit. Pec-
toral fins of moderate length and width, not extending to the end of

the dorsal fin, the length of their inner margin being one-third of

that of the outer. Dorsal fin nearer to the root of the pectoral tlian

to that of the ventrals. The second dorsal equal in size and form
and exactly opposite to the anal, one-third the size of the first

dorsal. Length of the caudal fin one-fourth of the total. Extremities
of all the fins with a black spot.

Zanzibar.

a. Stuffed, 22 inches long. From Lieut.-C'ol. Playfair's Collection.

e. PniONODON *.

Prionodon, Mull, v^- Jletile.

Prionaco, Cantor.

Eulaniia, Isogomphodon, Lamiopsis, Platypodon, Isoplagiodon it

Cynocephalus, Gill.

Carcharias with some or all the teeth serrated, not only on the base,

but also on the edges of the cusp.

Synopsis of the Species.

A. The first dorsal is nearer to the ventrals than to the pectorals.

Snout veiy long 14. glaucKs, p. 364.

Snout moderately produced 15. mutisiny, p. 305.

B. The first dorsal is nearer to or commences above the pectorals.

a. The upper teeth oblique, serrated, with a notch in the outer margin.

«. The lower teeth serrated.

aa. Origin of the first dorsal at a very short distance from the

root of the pectorals.

aa. Snout produced, length of the lower margin of the pectoral

being

* 1. Carcharias (Prionodon) zambezensis, Peters, Monatsher. AJc. Wiss. Bert.

1852, p. '271) ; and Fh(s.-ijisc7ic Mossnmli. p. 7, taf. 1. fig. 2.—East Africa.

2. (Prionodon) falcii'orniis, M. if H. p. 47 ; Guichcnof, in Srn/ra, Cuba,
Poinf:. p. 193, pi. 5. fig. 3; I)ii»i('ril, Klasmchr. p. 374.—Cuba.

3. ( ) henlei, Dumeril, Elasmubr, p. 372 {not M. c?- H.).—South
America.

4. ( ) remotus, Bumiril, I. c. p. 374.—West Indies.

6. Sqiialu8 creruleus, Mitch. Trans. Lit. c?- Phil. Soc. Kew YorA; i. p. 487

;

Carchariiis caTideus, Dekai/, New York Faun. Fish. p. 3411, pi. 61.

fig. 200 ; Lamiia caudata, Dekay, New York Faun. Fish. p. 354, pi. 62.

fig. 205 ; Carcharias (Prionodon) milberti, M. &,- H. p. 38, pi. I'J. fig. 3
(teeth) ; Ihtmcril, Elasmobr. p. 300 ; Eidauiia milberti. Gill, Proc. Ac.
Nat. Se. Philad. 1864, p. 262.—Atlantic and Mediterranean.

6. obfusiis, Pocy, Mem. Cub. ii. p. 337. tab. 19. figs. 7 & 8; Squalus
platvodon, Poe>/, I. c. p. 336, tab. 19. figs. 5 & 6 ; Eulaniia obtusa,

Pocy, Hej-ert. Fis.-nat. Cub. 1868, p. 447, fab. 4. fig. 16.—Cuba.
7. maou. Less. Voy. Coq. Zool. ii. p. 91, Poiss. pi. 1.—Pouiotou archi-

pelago.
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two"iifths of that of the upper ; the second dorsal shorter than the

anal 10. porosus, p. 365.

one-fourth of that of the upper. Gill-openings much wider than orbit.

17. obscurus, p. 36G.

two-sevenths of that of the upper. Gill-opening3 as wide as orbit.

18. sorrah, p. 367.

two-fifths of that of the upper ; the second dorsal not much smaller than

anal 19. dmsumieri, p. 367.

/3^. Snout veiy short and obtuse.

Coloration uniform ; upper teeth with the notch very indistinct.

20. gmigcticus, p. 307.

Coloration uniform ; upper teeth distinctly notched.

21. amblt/rhinchm, p. 368.

Body with dark transverse spots 22. fasciatus, p. 368.

bb. Origin of the first dorsal conspicuously distant from the root

of the pectorals.

Fins without ornamental colours 23. brachi/wus, p. 309.

All tlie fins with black extremities 24. melanopterus, p. 369.

Pectoral and caudal with black extremities, but no black on the first

dorsal 25. hleeheri, p. 370.

Margins of the fins of a pure white 26. alhomarginatus, p. 370.

j3. The lower teeth without serrature.

The second dorsal entirely opposite to the anal.

27. menisorrah, p. 371.

The anal fin in advance of the second dorsal. 28. borncensis, p. 371.

6. The upper teeth not conspicuously oblique, serrated, broad, regularly

triangular.

u. The lower teeth like the upper .... 29. amboinensis, p. 372.

ji. The lower teeth narrow, on a broad, two-rooted base, serrated.

The second dorsal smaller than the anal. ... 30. lamia, p. 372.

The second dorsal rather larger than the anal.

31. ylyphisj p. 373.

c. The upper teeth erect, rather narrow, on a two-rooted base, serrated;

the lower of a similar form.

The extremities of most of the fins black . . 32. limbatus, p. 373.

Fins without black 33. j'ieuroteenia, p. 374.

d. The upper and lower teeth slender, numerous.

Teeth |^ 34. tevmiinckii, p. 374.

Teeth^ 3o. o.ryrhijnchus, p. 375.

14. Carcharias glaucus.

Blue Shark.

Galeus glaucus, Rondel, p. 378; Gcsncr, Be Aqiuit. p. 609; Aldrov.

p. 394 ;
WilltKjhby, p. 49.

Squalus, sp., Artedi, Synon. p. 98. no. 13, and Gen. p. CO. no. 13.

Squalus glaucus, L. Syst. Nat. i. p. 401 ; Bl. taf. 80 ;
Lacep. i. p. 213;

JJl. Schn. p. 131 ; Eisso, Ichth. Nice, p. 2(; ; Tnrt. Brit. Faun. p. 113
;

Jenyns, M<in. p. 499 ; Bonap. Faun. Hal. Peso.

Blue 'shark, Waltson, Phil. Trans. Ixviii. pt. 2. p. 789, pi. 12; Pemi.

Brit. Zool. iii. p. 95, or, cd. 1812, iii. p. 143; Coiiv/i, Fish. Brit.

Id. i. p. 28, pi. •;.
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Carcharias glaucus, Cuv. Rtfjne An.; Flcm. Brit. An. p. 107- Yar-
rell, lint. Fish. 2nd ed. ii. p. 498, or, 3rd edit. ii. p. 482': Gay,
Hist. Chile, Zool. ii. p. 304.

Squalus (Carcharinus) cferuleiis, Blainv. Faun. Fr. i. p. 90.
(

) glaucus, Blainv. I. c. p. 92, pi. 23.
Carcliarias (Prionodon) glaucus, Mull. ^- Hmle, p. 30, pi. 11 T)u-
m&nl, Elasmohr. p. 353; Bocage cV Capelh, Peix. riaijLst. p.']7.

( ) hiruiuliiiaceus, ( Val.) Dumerll, I. c. p. 354.

Snout very long, nostrils rather nearer to the mouth than to the
extremity of the snout. No labial fold, except a groove at the
angle of the mouth. Teeth of the upper jaw oblique, scarcely con-
stricted near the base ; lower teeth slender, triangular in young ex-
amples, lanceolate, with a broad base, in old ones *. Pectoral fin
long, falciform, extending to the dorsal, which is nearer to the ven-
trals than to the root of the pectorals. Tail and caudal fin slender.

Tropical and temperate seas.

a. Stuffed, 11 feet long. English coast.

h. Young. Mediterranean. Purchased of Mr. Cutter.
c. Young. St. Helena. Presented by J. C. Melliss, Esq.
d. Young. Pondicherry.

e,f, g. Numerous foetus. Port Arthur (Australia).
h. Stuffed, 4 feet long. From the Collection of the Zoological

Society.

i. Young. From the Collection of the Zoological Society.
km. Jaws of very large examples.

15. Carcharias munsing.

Carcharias (Prionodon) munsing, BleeJ:. Vcrh. Bat. Gen. xxiv Plan
p. 32, pi. 1. fig. 2 (head).

''

Snout moderately produced, the distance between the mouth and
extremity of the snout being nearly equal to the width of the mouth.
No labial fold, except a groove at the angle of the mouth. Teeth of
the upper jaw scarcely oblique, triangular, serrated; lower teeth
slender, lanceolate, not serrated, with a broad base. Pectoral fins
shorter than the head, longer than broad, scarcely emarginate. Dorsal
fin nearer to the ventrals than to the root of the pectorals. (Blh- )

Madura. ^
'^

Known from two examples, about 15 inches long.

in. Carcharias porosus.

? ('areliarias fissidens, Benn. Proc. Conun. Zuol. Soc. 18.'50, p. 148.
Carcharias (Prionodon) porosus, Banzanl, Nov. Comm. Ac. Sc. Bonon

iv. 1840, p. 70, tab. 9; Dumerll, Flasnwhr. p. 373.
(

) henlei, Midi. ^- IL-nle, p. 4('., pi. 19. fig. G (teeth).

* In very young examples the dentition is that of Sroliodon
; then a few den-

ticnlations appear at tlie base. The serraliire is must perfect in the upper atid
lower teeth in examples of a length of about 4 feot, in wliich the lower teeth
form a nearly regular narrow triangle. In old examples tlie serniture is lost
again, espeeially in the lower jaw, in wliich the teeth are very narrow, erect, or
slightly oblique, standin upon a broad base.
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Snout produced, the distance between its extremity and the mouth
being more thau the width of the latter. Nostrils midway between

the mouth and the extremity of the snout. Teeth ^—^ distinctly

serrated ; the upper oblique, with a notch at the base of the outer

margin ; the lower narrow, nearly erect. GiU-openiugs somewhat
wider than the orbit. Fectomis short, scarcely extending to the end
of the dorsal ; the lenr/th of their loiver margin is tv.<o-fifths of that of
the upper. Origin of the first dorsal at a very short distance from
the base of the pectorals, its end much more distant from the ven-
tral. The second dorsal verif small and short, its base being much
shorter thau that of the anal ; it is opposite to the hind part of the

anal. Coloration uniform.

Tropical parts of the Atlantic.

a-h. Fourteen inches long. Guyana. Presented by Sir R. Schom-
bui-gk.

17. Carcliarias obscurus.

Squalus obscurus, Lesueur, Journ. Ac. Nat. Sc. Philad. 1818, i. p. 223,
pi. 9._

Carcharias (Prionodon) obscurus, Midi. Sf Henle, p. 46 ; Dekay, New
York Faun. Fish. p. 350, pi. 01. fig. 201 (cop. Lesueur) ; Dumeril,
Ela^mobr. p. 371.

falcipinnis, Lowe, Froc. Zool. Son. 1839, p. 90, 1843, p. 93;
Trans. Zool. Sue. iii. p. 18.

Prionodon obvelatus, Valenc. in Wehh S)- Berthel. lies Canar. Ferns.

p. 103, pi. 2(5 (bad) ; Dumeril, Elasmohr. p. 376.

Platvpodon obscurus. Gill, Froc. Ac. Nat. Sc. Fhilad. 1804, pp. 262,
205.

Snout obtusely rounded, rather produced, the distance between
its extremity and the mouth being somewhat less than the width of

the mouth. Nostrils nearer to the mouth than to the extremity of

the snout in old examples, and midway in young. Teeth
If,,

the

upper oblique, distinctly serrated, with a notch in the outer margin
;

the lower narrow, lanceolate, minutely serrated, on a broad base.

GiU-openings wide, much wider than the orbit. Fectorcds fedeiform,

ea'tendinr/ hetjond the end of the dorsal, the length of their upper
margin being nearly four times that of the lower. First dorsal

commencing vertically above the middle of the lower edge of the

pectoral. Origins of the second dorsal and anal opposite to each
other, the former ha\'ing a shorter base. Caudal fin long, with the

upper edge undulated, longer than the distance between the two
dorsal fins. Coloration uniform.

North Atlantic.

((. Head of a large example, in spirits, 18 inches long and 12 inches

broad. Madeira. Presented by J. Y. Johnson, Esq.
l>. Fine specimen, 36 inches long. Madeira. Presented by the

Rev. R. T. Lowe.
c. Stuffed, 40 inches long. Madeira. Presented by the Rov. R. T.

Lowe.
d. Fine specimen. St. Helena. Presented by J. C. Melliss, Esq.
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18. Carcharias sorrah.

Carcharias (Prionodon) sorrali, MiiU. Sf Ilciilc, p. 45, taf. IG; IJIeck.

Verh. Ihit. Gvn. xxiv. VImj. p. 3'J ; liumcril, Eluamohr. p. 3(j8.

Isoplagiodon sorrali, Gill, Ann. Lye. Nat. Hist. New York, vii. p. 410.

Snout somewhat produced, the distance between its extremity and
tlic mouth being equal to the width of the latter. Nostrils midway
between the mouth and the extremity of the snout. Teeth 44> those
of the upper jaw oblique, serrated, with a notch in the outeriiiargiu

;

the lower sraaUor, narrower, slightly oblique, serrated. GiU-opeu-
ings narrow, about as wide as tho orbit. Pectorals falciform, ex-
tending to the end of the dorsal, the Icnr/th of their loiver marc/in

heincf two-sevenths of that of the upper. Origin of the first dorsal at

a very sliort distance from the base of the pectorals, its end much
more distant from the ventral. Tho second dorsal small, smaller
than the anal. Lower lobe of the caudal and pectorals with blackish

extremities. First dorsal without black at the top.

Indian seas.

a. Stuffed, 31 inches long. From the Collection of tho Zoological

Society.

J>. Fine specimen. From Dr. Blocker's Collection.

e. Foetus. Borneo. Purchased of Hr. Frank.

19. Carcharias dussiunieri.

Carcliarias (Prionodon) dussumieri, Midi. Sf Henle, p. 47, pi. 19.

iig. 8; Dumcril, Elasmohr. p. 370.

(
) javanicus, Bleeh. Verh. Bat. Gen. xxiv. Flag. p. 38

;

Dumeril, I. c. p. 3G9.

Snout somewhat produced, the distance between its extremity and
the mouth being equal to the width of the latter. Nostrils midway
between the mouth and the extremity of the snout. Teeth ||, those

of the upper jaw oblique, serrated, with a notch in the outer

margin ; the lower smaller, narrow, slightly oblique, serrated, on a

broad base. Gill-openings rather wider than the orbit. Pectorals

falciform, extending to the end of the dorsal, the Jeni/th of their lower

margin heincj two-fifths of that of the iqjper. Origin of the first

dorsal at a short distance from the base of the pectorals, its end
more distant from the ventral. The second dorsal not much smaller

than the anal. Fins with the margins whitish.

East-Indian archipelago.

a. Type oi C. javanicus. Batavia. From Dr. Blocker's Collection.

20. Carcharias gangeticus.

Carcharias (Prionodon) gangeticus, Miill. lij- Henle, p. 39, pi. 13;
Diiine'ril, lilaxniuhr. p. 359.

? Carcharias (Prionodon) japonicus, Schley. Faun. Jajnm. Fui-^s.

p. 302, pi. 133.

Snout very short and obtuse ; nostrils very close to the extremity

of the snout. Teeth l^j^, the upper triangular, their outer edge
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with a slight trace of a notch ; the lower teeth denticulated like the

upper, erect, narrow, with broad base. Pectoral fin elongate, falci-

form, but shorter than in G. lamia. The first dorsal commences
immediately behind the base of the pectoral, and has the anterior

margin not convex.

Ganges ; Fcejee Islands ; ? Japan.

a. Stuffed, 32 inches long. Calcutta. Presented by E. Blyth, Esq.

b. Stuffed, 30 inches long. In fresh waters of the island of Viti-

Levu. Presented by F. M. llayncr, Esq.

The specific distinctness of Carclianas (Prionodon) leucns, M. &
H. p. 42 ; Dumcril, /. c. p. 358, from the "West Indies, is not evi-

dent from the descriptions. According to that given by Miiller and

Henle, C leucas would appear to have the shorter snout, whilst

Dumcril describes that of G. gangetlcus as " tres court et mousse."

Our examples agree perfectly with Miiller and Henle's description of

C leucas (except in colour, which is said to be whitish), yet spe-

cimen a is from the Ganges, and evidentlj^ identical with G. gan-

geticus, the original description of which only partially applies to it.

Such difficulties of determination are the inevitable consequence as

soon as the species are unduly multiplied, as is the case in the genus

Carcharias.

21. Carcharias amblyrhynchus.

Carcharias (Prionodon) ambhrhyuchus, BIcvh. Nat. Tych. Xed. Inch

X. p. 467.

Sostro ando, ixirte pra^oraVi tivtus longitudine j)auh, rictus latitu-

dine midto breviore ; naribus rostri apici multo niagis quam angulo

oris approximatis ; dentibus maxilla superiore triangulaiibus parum
obliquis, totis denticiilatis basi latis, basi externe processu denticulis

majoribus serrato ; dentibus maxilla inferiore gracilibus rectis den-

ticulatis basi latis. Dorsali prima pectoralibus multo magis quam
vcntralibus approximata ; dorsali secunda quintuplo circiter ejus

longitudinis a dorsali prima remota, dorsali prima triplo circiter hu-

miliore et breviore, longiore quam alta, anali tota opposita. Pec-

toralibus capite vix longioribus, 5| circiter in longitudine corporis,

paulo minus duplo longioribus quam latis, emai'ginatis, acutis ; anaU

medio basin caudalis inter et ventrales sita, dorsali secunda multo

altiore sed vix latiore. Caudali 4 fere in longitudine corporis. Pec-

toralibus inferne albis apice nigricantibus ; ventralibus caudalique

nigricante marginatis. (Bllr.)

Java.

22. Carcharias fasciatus.

Carcharias (Prionodon) fiisciatus, Bleck. Nat. Tijds. Ned. Ind. iv.

p. 510, or Verh. Bat. Gen. xxiv. riafj. p. 37.

Eostro valde obtuso antice semicirculariter rotundato, latitudine

rictus paulo breviore
;
parte prasorali rictus latitudine plus duplo

breviore, 1^ in rictus longitudine ; naribus rostri apici plus duplo

quam angulo oris approximatis, valvula trigona valde conspicua

;

rictu valde cm-vato, multo latiore quam longo. Dentibus iitraque
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maxilla ttqnalibus trigonis, obliquis, latis, totis dentieulatis, basi

externa proccssu serrato. Pinna dorsali prima pinnis pectoralibus

raulto magis quani veutralibus approximata, corpore panlo hnmiliore,

paulo altiore quara longa, apice acutiuscnle rotundata, emarginata,

postice amitissima. Dorsali secunda anali opposita, quadruplo cir-

citer ejus longitudinis a pinna dorsali piinia remota, dorsali prima
plus duplo humiliore et breviore. Pectoralibns capite multo bre^'io-

ribus, emarginatis, apice acute rotundatis, latitudine basi 3 fere

in earum longitudine. Anali ventralibus plus (juam caudali ap-

proximata, dorsali secunda altiore sed non longiore, valde emar-
ginata, apice acuta, postice acutissima. Caudali '3^ circiter in

longitudine corporis. Colore corpore superne griseo-cierulco fasciis

numerosis trausversis diiFusis et maculis fascias similantibus profun-

dioribus ; ventre albescente
;

pinnis caeruleo-griseis oaerulescente

nebulatis. (BUn:)
Java.

23. Carcharias brachyurus.

?? Garchavia.s leucas, Bennett, Proc. Zool. Soc. 1859, p. 223.

Snout rather pointed, of moderate length, the distance between
its end and the mouth being more than the length of the mouth,
and about two-thirds of its width. Nostrils much nearer to the

mouth than to the end of the snout, but nearer to the end of the

snout than to the angle of the mouth. Teeth in the upper jaw
oblique, serrated on both margins, and with a deep notch on the

outer margin ; teeth of the lower jaw narrow, erect, lanceolate,

serrated, on a broad, two-rooted base. Gill-openings at least twice

as wide as the eye. Pectoral fins narrow, pointed, falciform, the

length of their inner margin being one-fourth of that of the outer.

Dorsal fin rather nearer to the pectorals than to the ventrals, its

distance from the pcctoraL? being but little less than the length of

its base. The second dorsal very small, shorter and lower than tlie

anal. Origin of the anal opposite to that of the second dorsal, and

midway between the ventral and caudal. The length of the caudal

is one-fourth of the total. Coloration uniform.

New Zealand.

a. Stuffed, 7| feet long. Antarctic Expedition.

h. Stuffed, 44 inches long. New Zealand. Presented by Sir J.

Ross.

c, d. Foetus. Australin.

SquaJus tihnro, Poey, Mem. Cub. ii. p. 331, and Repcrt. Fis.-nat.

Cuba, 1868, p. AAS, = Squalus acronotus, Poey, /. c. p. 335, from

Cuba, appears to be very closely allied to C. hrachiiunis ; but it is

probable that specific differences will be found when examples from

both localities can be compared.

24. Carcharias melanopterus.

Carcharias melanopterus, Qum/ S; Gttini. J'ui/. I'raii. Znol. p. 194,

pi. 4.1. tig^. 1 & -2 : Riipp. X. W. Fisch. p. C."..

VOL. VIII. 2 B
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Carcharias (Prionodon) melanopterus, Mlill. Sf Henle, p. 43, pi. 19.

fig. 5 ; Bleek. Verh. Bat. Gen. xxiv. Flag. p. 33 ; Dumeril, Elasmohr.

p. 365.

(Prionace) melanopterus, Cant. Mai. Fish. p. 400.

(Prionodon) henlei, Bleek. Nat. Ti/ds. Ned. Inch iv. p. 507.

( ) brachyrliynchus, Bleek. Act. Soc. Sc. Indo-Neerl. vi.

p. 206 ; Dtimeril, Elasmobr. p. 364.

Snout short and obtuse, the nostrils being nearer to its extremity

than to the mouth. Teeth
^|^J,

the upper oblique, with the inner

margin straight and the outer notched ; the lower narrower ; both

serrated. Pectoral fin falciform, the upper margin being thrice as

long as the lower, extending to the end of the dorsal. The first

dorsal is only a little nearer to the root of the pectoral than to that

of the ventral. Second dorsal opposite to the anal, to which it is si-

milar in size and shape. Extremities of all thejins deep blade.

Indian Ocean and archipelago.

a. Stuffed, 33 inches long. South Africa. Presented by Sir A.

Smith.

b. Fine specimen. Amboyna. Purchased of Hr. Frank.

c. Fine specimen. Amboyna. Purchased of Hr. Frank. {C.bra-

chyrhynchus.)

d. Young. Amboyna. From Dr. Bleeker's Collection.

25. Carcharias bleekeri.

? Squalus spallanzanii, Peron 4'- Les. Joiirn. Ac. Nat. Sc. Fhilad. ii.

p. 351.

Carcharias (Prionodon) bleekeri, Dumeril, Elasmobr. p. 367.

Sno^d moderateli/ lyroduced, the nostrils being midway between its

extremity and the mouth. Teeth ||, the upper oblique, with the

inner margin straight and the outer notched ; the lower nearly erect,

narrow, on a broad base ; both finely serrated. Pectoral fins falci-

form, the upper margin being five times as long as the lower. Origin

of the dorsal fin at a short distance behind the inner posterior angle

of the pectoral. Second dorsal opposite to, as long as, but lower

than, the anal, and produced in a long lobe posteriorly. A deep-

blade spot on the lower side of the extremity of the pectoral fin ; ex-

tremity of the lower caudal lobe with a deep-black spjot. No spot on

the first dorscdfin.

Indian Ocean,

o. Half-grown : male. Seychelles. Presented by Lieut.-Col.

Playfair.

26. Carcharias albomarginatus.

Carcharias alboniargiuatus, Eilpp. N. W. Fische, p. 64, taf. 18. fig. 1.

(Prionodon) albomarginatiis, Miill. 8f Henle, p. 44 ; Dumeril,

Elasmohr. p. 366.

Snout rather short and obtuse, the nostrils being somewhat nearer

to the mouth than to the extremity of the snout. Teeth ^^ ; the

upper oblique, serrated, with the outer margin notched ; the lower
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somewhat narrower, erect. Pectoral fin falciform, extending to the
end of the dorsal. The first dorsal is only a little nearer to the root

of the pectoral than to that of the ventral. Second dorsal one-
third the size of the first. Extremities and outer manjin of all the

finx of a inu-e mil/n/ irhite.

Red Sea.

27. Carcharias menisorrah.

Oarcharias (Prionodon) menisorrah, Miill. i^- Ilmle, p. 46, pi. 17

;

Bleek. J'erli. Bat. Gen. xxiv. Plag. p. 35, pi. 1. fig. 3 ; Dumeril,
Elusmohr. p. 3G9.

( ) tjutjot, Bleek. I.e. p. .30, pi. 1. fig. 4; Dnmerii, I.e.

p. 371.

Snout obtusely rounded, rather produced, the distance between
its extremity and the mouth being somewhat less than the width of

the latter. Nostrils rather nearer to the extremity of the • snout

than to the mouth. Teeth p^, the upper oblique, distinctly ser-

rated, with a notch in the outer margin; the lower narrou', lan-

ceolate, not serrated, on a broad base. Gill-openings somewhat
wider than the orbit. Pectorals extending to the end of the dorsal,

the length of their upper margin being nearly thrice that of the

lower. First dorsal nearer to the base of the pectorals than to that

of the ventrals, its origin being opposite to the lower angle of the

pectoral. The second dorsal is, as regards size and form, similar,

and entirely opposite to the anal ; it is about one-third the size of

the first dorsal. Coloration uniform, fins with the margins wliitish.

Indian Seas.

a. Fine specimen. Moluccas. From Dr. Bleeker's Collection.

h. Type of C. tjutjot. Batavia. From Dr. Bleeker's Collection.

e. Stufted, 28 inches long. Moluccas.

d. Jaws of a large example (12 inches wide).

28. Carcharias bomeensis.

Oarcharias (Prionodon) borneeusis, Bleek. Act. Soc. Sc. Indo-Neerl.

V. Borneo, .\ii. p. 8.

Rostro antice acutiuscule rotundato, rictus latitudiiie longiore,

parte prteorali rictus longitudine longiore ; uaribus rostri apici magis
quam angulo oris approximatis, oculo minoribus, valvula trigona

valde conspicua ; rictu valdc curvato latiore quam longo ; dontibus

maxilla superiorc oblique trigonis postrorsum spcctanti])us margine
anteriore leviter denticulatis, margine posteriore edentulis, sod ba.si

processu bi- ad tridentato munitis ; dentibus uiaxiUa inferiore basi

lata insertis oblique trigonis postrorsum spectantibus denticulis con-

spicuis nidi is, ol)lique basi lata non dentata insei-tis. Pinna dorsali

prima pcctoralibus magis quam ventralibus approximata ; dorsali

secunda magna parte posl pinnam analem sila, plus (juintuplo ejus

U)ngitudinis a pinna dorsali prima remota, basi longiore (piara antice

alta, dorsali ])rima tri]ilo circitci' liuniiliore. Pectoralibns li=cireiter

in longitudine capitis, latitndiue J^ circiter in earum longitudine,
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emarginatis, apicc acute rotundatis. Anali caudali magis quain
ventralibus approximata, dorsali secunda vix latiore et non altiore.

Caudali 3| ad 3| in longitudine corporis, lobo posteriore oblique

emarginato, lobo anteriore lobo posteriore plus duplo longiore, 5^
circiter in longitudine corporis. Pinnis cterulescente-griseis, dorsa-

libus antice uigro marginatis, dorsali prima superne tota fere nigra

;

caudali postice tota nigro marginata. (BUcr.)

Borneo.

29. Carcliarias amboinensis.

Carcharias (Prionodon) amboinensis, Aliill. ^- Hmle, p. 40, taf. 19.

fig. 4.

Snout obtusely rounded. Teeth of moderate size, |4, triangidar,

scarcely oblique, serrated, suheqiud in size and form in both jaws.

The first dorsal commences immediately behind the base of the

pectoral. (M. Sj- H.)

Amboyna.

The specimens described by Bleeker (Verb. Bat. Gen. xxiv. Plag.

p. 41, and Nat. Tyds. Ned. Ind. vi. p. 507) and by Dumeril (Elas-

raobr, p. 361, from a drawing I) cannot belong to the species described

by Miiller and Heule. We have received one of them from Dr.

Bleeker ; it is a new-born individual, in which the teeth of the

lower jaw have the narrow lanceolate shape, as found in C. lamia,

being very different from those of C. amhoinensis. I cannot refer

this example with certainty to any of the species named by Miiller

and Henle.

a. Eighteen inches long. Amboyna. From Dr. Bleeker's Collection

as C. amhoinensis.

30. Carcharias lamia.

Squalus, sp., Gronov. Zoopht/L no. 143.

Squalus carcharias, Hisso, Ichth. Nice, p. 25.

Carcharias (Prionodon) lamia, Risso, Eur. Mer. iii. p. 119 ; Midi. Sf

Henle, p. .37, pi. 12 ; Dumeril, Elasmohr. p. 35G ; Bocage Sc Capello,

Peix. riagiost. p. 18.

Squalus carcharias, Grmiov. Syst. ed. Gray, p. 5.

Squalus longimauus, Poeg, Mem. Cub. ii. p. 338, pi. 19. figs. 9 & 10

(teeth).

Eulamia longimana, Poeg, Repert. Fis.-nat. Cub. 1868, p. 448.

Snout of moderate length, rounded, the distance between the

mouth and the extremity of the snout being equal to the distance

between the inner angles of the nostrils. No labial fold, beside a

groove at the angle of the mouth. Teeth of moderate size, ^^z^ > the

upper regularly triangular, without notch on the posterior margin,

both margins being distinctly serrated. Lower teeth narrowed, with

a broad, two-rooted base, very finely serrated on both margins.

Pectoral fin very large and long, extending in j-oung examples beyond

the dorsal, and in adult nearly to its end. The first dorsal large

and high, its depth being equal to the depth of the body. The second
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dorsal is smaller than the anal, only about one-sixth the size of the

first. The first dorsal commences at a very short distance behind

the root of the pectoral. Eyes small. GiU-openings rather narrow.

Mediterranean ; Atlantic.

a-c. Stuff'ed, 6-7 feet long.

</-(/. Stufl'ed, 20 inches long.

h. Young : skin. From Gronow's Collection.

/. A great number of jaws, the largest 12 inches wide.

31

.

Carcharias glyphis.

Carcharias (Prionodon) giyphis, Miill. ^'- Henlv, p. 40, pi. 14.

Snout short, rather obtuse, the distance between the mouth and

the extremity of the snout being equal to the distance between the

inner angles of the nostrils. Teeth of moderate size, |-|-, the upper

serrated, triangular, very slightly oblique. Lower teeth narrow,

with a two-rooted base, very finely serrated; those in front are suh-

cyVindrical, with a lanceolate point, chisel-shaped. Pectoral fin shorter

than in C. lamia. The first dorsal commences immediately behind

the base of the pectoral. The second dorsal rather larger than the

anal. Eyes small. (M. 4" H.)

Habitat ?

32. Carcharias limbatiis,

ICarclmrias
(Prionodon) limbatus, Midi. ^ Henlc, p. 49, taf. 19. fig. 9

(teeth) ; Dumeril, Elasmobr. p. 375.

Carcharias miorops, Laivc, Proc. Zool. Soc. 1840, p. 38, 1843, p. 93

;

Trans. Zool. Soc. iii. p. 18.

? Prionodon cucuri, disteln. An. Am. Sud, Poiss. p. 99.

Isogomphodon macidipiuuis, Poei/, Repert. Fis.-nat. i. p. 191, tab. 4.

figs. 2 & 3, ii. p. 24.5, tab. 2. figs. 1-3.

Carcharias maculipinnis, Giinth. Trans. Zool. Soc. vi. j). 490.

(Prionodon) miilleri, Steindachner, Sitzgsbcr. Ak. Wiss. Wien,

1867, Ivi. p. 356.

Snout somewhat pointed in fioiit, rather jn'oduced, the distance

etweeu its extremity and the mouth being somewhat less than the

width of the moutli. Nostrils nearly midway between the extremity

of the snout and the mouth. Teeth ^r^, similar inform in both

jau's, namely erect, constricted, on a broad base, the upper more
distinctly serrated than the lower. Gill-openings wide, at least

twice as wide as the eye, which is small. Pectorals falciform, ex-

tending beyond the end of the dorsal, the length of their upper

margin being nearly four times that of the lower. First dorsal com-
mencing very dose behind the axil of the pectoral. Origins of the

second dorsal and anal opposite to each other, the bases of both being

nearly equally long. Caudal fin lung, with the upper edge slightly

undulated, its length being equal to the distance between the origins

of the two dorsal fins. The lower side of the extremity of the pec-

toral, and the extremities of the second dorsal and anal and of the

lower caudal lobe, black.
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Tropical parts of the Atlantic ; Pacific coast of Central America ;

Indian Ocean.

a. Fine specimen. Cape Verde Islands. Presented by the Ilev.

11. T. Lowe.

b. Stuft'ed, 4 feet long. Chiapam. From Mr. Salvin's Collection.

c. d-e. Fine specimens. Seychelles. From Prof. E. P. Wright's

Collection.

/'. Stuffed. Indian Ocean. Presented by T. E. J. Boileau, Esq.

(J.
Jaws of a large example.

33. Carcharias pleurotsenia.

Carcharias (Priouodon) pleurot»nia, Bleek. J'erh. Hat. Gen. xxiv
Flag. p. 40, tab. 2. fig. 6.

Snout somewhat pointed in front, rather produced, the distance

between its extremity and the mouth being very little less than the

width of the mouth. Nostrils rather nearer to the mouth than to

the extremity of the snout. Teeth |§, similar in form in both jaws,

namely erect, constricted, on a broad base, the upper serrated, the

lower smooth. Gill-openings wide, about thrice as wide as the eye,

which is small. Pectorals falciform, extending beyond the end of

the dorsal, the length of their lower margin being two-sevenths of that

of the upper. First dorsal commencing very close behind the axil

of the pectoral. Origins of the second dorsal and anal opposite to

each other, the bases of both being nearly equally long. Caudal fin

long, with the upper edge slightly undulated, its length being rather

less than the distance between the origins of the two dorsal fins.

Sides of the tail with a longitudinal light band tapering in front.

Fins without black spots.

East Indian archipelago.

a. Type of the species. Batavii. From Dr. Bleeker's Collection.

34. Carcharias temminckii.

Carcharias (Priouodon) tenmiinckii, MM. (^ Ilenh., p. 48, pi. 18.

Lamiopsis temminckii, Gill, A/iii. Lye. Nat. Hist. New York, vii.

p. 410 (name only).

Snout somewhat pointed in front, rather produced, the distance

between its extremity and the mouth being a little less than the

width of the latter. Nostrils nearer to the mouth than to the end

of the snout. Teeth ||j^ : the upper erect, rather narrow, without

a broad base, minutely serrated ; the lower awl-shaped, with a broad

base, not serrated. The teeth near the angle of the mouth are very

small. Gill-openings wide, much wider than the small eye. Pec-

torals very broad, extending to below the middle of the dorsal ; their

lower margin is more than one-third of the length of the upper.

The first dorsal is midway between the roots of the pectoral and

ventral fins. The .''ccoiul dorsal is but little smcdlcr than the first,

and opposite to the anal. Coloration uniform.

India.
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a. Stuft'ed, 4',i inches long. From the Collection of the Zoological
Society.—One of the tyjncal specimens.

b. Stuffed, 2-i inches long. Calcutta.

35. Carcharias oxyrhynchus.

Carcharias (Prionodon) oxyrhynchus, MM. ^- Jlenle, p. 41, pi. lo;
I}umei'il, JElasmobr. p. .3oC!.

Isogomphodou oxjrrhynchus, Gill, Ann. Lye. Nat. Hint. New York,
vii. p. 410 (name only).

Snout very much elongate, pointed, narro\y ; the distance between
the mouth and extremity of the snout is about twice the distance
between the nostrils. A short labial fold on the upper and lower

jaws, proceeding from the angle of the month. Teeth small, ^^
erect, rather slenderer in the lower jaw than in the upper ; only the
upper teeth show a very fine serrature near the apex. Pectoral fin

very large and broad, extending beyond the dorsal, which commences
vertically above the root of the pectoral. The second dorsal and
anal subequal in size and form, only about half the size of the first

dorsal. Eye small
;
gill-openings of moderate width.

Atlantic coasts of Tropical South America.

a. StuiFcd, 43 inches long.

2. HEMIGALEUS.
Hemigaleus, Bleek, Verh. Bat. Gen. xxiv. Play. p. 45.

Hemigaleus et Chsenogaleus, Gill.

The first dorsal fin opposite to the space between the pectorals and
ventrals, without spine. Caudal fin with a single notch. A pit on
the tail, above and below, before the commencement of the caudal

fin. Membrana nictitans present. A minute pore -like sjnracle*

behind the eye. Mouth crescent-shaped, with labial folds. Only
the teeth of the upper jaw with dcnticulations.

East-Indian archipelago.

The two species of this genus may easily be confounded with those

referred to " Hypoprion,''' to which, indeed, they are most closely

allied, although referred to different families in some of the recent

artificial arrangements. They may be distinguished, more ca.sily than

by the presence or absence of the rudimentary spiracle, by the greater

develojiment of the labial folds, which in Hypoprion are reduced to

an extremely short impression at the angle of the mouth.

1. Hemigaleus microstoma.

Bleek. Verh. Bat. Gen. xxiv. PUk/. p. 4(), pi. 2. lig. 9 ; DiimerU, JElasmobr.

p. 392.

Spiracle minute, not larger than other pores. Length of the

praeoral portion of the snout rather more than the width of tiio mouth.

* I could not convince luysell' tliat the canal communicates with the pharjriii.
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A short labial fold on both jaws. Teeth ^, the upper oblique, ser-

rated on the outer margin only ; the lower much smaller, erect,

narrow, on a broad base, not serrated. Gill-opemngs wider than
the orbit. Pectoral fin pointed, falciform, extending to below the

middle of the dorsal. Second dorsal two-thirds the size of the first,

and much larger than the anal. Length of the caudal equal to the

distance between the two dorsals.

Java, Amboyna.

a. One of the typical specimens. From Dr. Bleeker's Collection.

2. Hemigaleus macrostoma.

Hemigaleus macrostoma. Bleek. I. c. fig. 10 ; Dumirii, I. c.

Chpenosraleus macrostoma, Gill, Aim. Lye. Xat. Hist. Xt-w York. vii.

p. 411 (name only).

Spiracle somewhat larger than other pores. Length of the pne-
oral portion of the snout equal to the width of the mouth. A short

labial fold on both jaws. Teeth |-| ; the upper oblique, rather nar-
row, with several coarse denticulations on the outer side of the

base ; the lower not serrated, still narrower, slightly oblique, the

anterior erect. GiU-openings wide, much wider than the orbit.

Pectoral fin somewhat pointed, extending beyond the middle of the

dorsal fin. Second dorsal fin two-thirds the size of the first, and
much larger than the anal. Length of the caudal fin equal to the

distance between the two doi-sals.

Java.

n. One of the typical specimens. From Dr. Bleeker's Collection.

;j. LOXODON.
Loxodon, yfiill. Sr Henle, p. 61.

The first dorsal fin opposite to the space between the pectorals and
ventrals, without spine. Caudal fin with a single notch. A pit on

the tail, above and lelow, at the commencement of the caudal fin.

Membrana nictitans present ; pupil of the eye rounded. A minute
spiracle behind the eye. Mouth crescent-shaped. Teeth subequal

in both jaws, oblique, with a notch on the outer margin, without

serrature or dentictdations.

Indian Ocean.

1 . Lozodon macrorhinus.

Midi, if Henle. p. til, pi. I'o.

Snout long, the length of the pi-aeoral portion being considerably

more than the width of the mouth. Xostrils much nearer to the

mouth than to the end of the snout. A very short labial fold round

the angle of the mouth. Teeth %i. The first dorsal fin rather

nearer to the root of the ventrals than to that of the pectorals. ITic

second dorsal fin verv small, onlv half as long as. and situated en-
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tirely behind, the anal. Caudal fin long, nearly one-third of the
total length.

Indian Ocean.

a-b. Young, 14 inches long. Seychelles. From Prof. E. P.Wright's
Collection.

Very closely allied to Carcharias glaucus.

4. GALEOCERDO.
Galeocerdo, Milller Sf Ilenle, p. 59.

The first dorsal^fin opposite to the space between the pectorals and
vcntrals, without spine. Caudal fin with a double notch. A pit on
the tail, above and below, at the commencement of the caudal fin.

Mcmbrana nictitans present
;

pupil of the eye rounded. Small
spiracles. Mouth crescent-shaped. Teeth subequal in both jaws,
oblique, serrated on both margins, with a deep notch on the outer
margin.

Arctic, temperate, and tropical seas.

1. Galeocerdo arcticus.

Squalus arcticus, Faber, Fisch. Isl. p. 17 ; Nilss. Skand. Faun. Fish.

p. 717; Kroyer, Danm. Fisk. p. 933.

Galeocerdo arcticus, 3£illl. i^ Heiue, p. 60, pi. 24 ; Dtimiril, Elasmobr.

p. 394.

Boreogaleus arcticus, Gill, Ann. Lye. Nat. Hist. New York, vii. p. 411.
Teeth : Herissant, Ac. Sc. 1749, p. 158, pi. 9; LacSp. i. pi. 8. %. 4;

Blake, Dent. Form, et Struct, tab. 6. fig. 5 ; Ayass. Poiss. Foss.
tab. E. figs. 5 & 6 (Galeus cepedianus) ; Owen, Odontogr. tab. 28.

fig. 9 (Galeus).

The length of the caudal fin is one-fourth of the total, and equal

to the distance between the two dorsal fins. The length of the

praeoral part of the snout is much less than the distance betweeu
the inner angles of the nostrils. A labial fold along a part of the

upper jaw. Second dorsal fin scarcely in advance of the anal.

Coloration uniform.

Arctic seas.

a. Stuffed, 10| feet long. From the Haslar Collection.

b-d. Jaws of very large examples.

12. Galeocerdo rayneri.

Galeocerdo tig^'inus, Gray, Chondropt. p. 54.

rayneri, MacDonald 4" Barrmi, Pioc. Zool. Soc. 1808, p. .3(58,

pi. 32 (not good).

The length of the caudal fin is a little more than one-fourth of

the total, and not quite efjual to the distance between the two

dorsal fins. The length of the praeoml part of the snout is much
less than the distance between the inner angles of the nostrils. A

I
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long labial fold along the upper jaw. Body with some obscure spots

and vertical stripes.

Indian and Austrahan seas.

rt. Stuffed, 7^ feet long. India. Presented by T. C. Jerdon, Esq.

3. Galeocerdo tigrinus.

.''Galeus maculatus, Runzani, Nov. Comm. Ac. Bonon. iv. 1840, p. 68,

pi. 8.

Galeocerdo tigrinus, Mull. 8)- Henle, p. 59, pi. 23 ; Gill, Proc. Ac. Nat.

Sc. Phil. 1864, p. 263 ; Dumeril, Elasmobr. p. 393.

maculatus, Poey, Repert. Fis.-nat. Cuba, 1868, p. 453.

The length of the caudal iin is about one-third of the total, and

much more than the distance between the two dorsal fins. The
length of the prajoral part of the snout is less than the distance

between the inner angles of the nostrils. A long labial fold along

the upper jaw. Second dorsal fin somewhat in advance of the anal.

Body with numerous dark-brown spots larger than the eye.

Indian seas ; Atlantic.

a. Thirty-nine inches long. Japan. Purchased of Mr. Jamrach.

b. Foetus. East-Indian archipelago. From the Collection of Dr.

van Lidth de Jeude.

c. Stuffed, 31 inches long. Purchased.

5. THALASSORHINUS.
Thalassorhinus, Midi. Sj- Henle, p. 62.

The first dorsal fin opposite to the space between the pectorals and

ventrals, without spine. Caudal fin with a single notch. A pit on the

tail, above and below, at the commencement of the caudal fhi. Mem-
bran a nictitans present. Pupil of the eye vertical. Spiracles of

moderate size. Mouth crescent-shaped. Teeth serrated in both

jaws.

Mediterranean and Atlantic.

1. Thalassorhinus vulpecula.

? Carcliarias rondeletii, Risso, Ichth. Nice, p. 27 ; Eur. Mh'id. iii.

p. 120.

Thalassorhinus vulpecula, Mi'dl.
8f

Henle, p. 62.

Snout pointed, of moderate length ; nostrils midway between the

end of the snout and the mouth. Spiracle half as large as the eye,

its distance from the eye being equal to the diameter of the latter.

Teeth |-| ; the upper somewhat oblique, the lower with a finer ser-

rature and more erect. First dorsal fin somewhat nearer to the

ventrals than to the pectorals. Anal fin as large as and opposite to

the second dorsal. Pectoral fin narrow, pointed, falciform. Colora-

tion uniform. (M. Sf H.)

Atlantic and Mcchterrancan.
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2. Thalassorhinus platyrhynchus.
Walbaum, ISchrift. (res. ntrf. Freioul llciUit, v. p. ;J81.
Sqiialus platyrhviicliiis, Walbaum, Artcdi, p. 621.
Thiilassoiiiimia platyrhynchus, M'dll. S/- llenle, p.'eS.

Snout short and broad, with a sharpish edge
llab. ?

This fish has not been recognized, and the typical example appears
to be lost.

C. GALEUS.
Cialeus, Cuv. Regne An.

The first dorsal fin opposite to the space between the pectorals and
veiitrals, without spine. Caudal fin with a single notch. No pit at
the commencement of the caudal fin. Membrana nictitans and smaU
spiracles present. Mouth crescent-shaped. Teeth equal in both iaws
oblique, with notch and serrature.

'

Temperate and tropical seas.

1. Galeus canis.
The Tope.
Galeus canis. Rondel, De Pise. p. 377.
Canis galeus, Salvian. p. 130, fig. 41 ; WillmjUy, Hist. Pise. p. 51,

pi. r> o. ng. 1.
"^

'

Squalus, sp., Atiedi, Gen. p. G8. no. 9; Si/non p. 97
Squalus galeus, L. S;/st. Nat. i. p. 399 ; Briinn. Pise. Massil. n.O: Bl

p. 118; PL Scfrn. p. 128; Risso, lehth. Nice, p. 32; Turt BritFaun p. 112; Jenym, Man. p. 501; Nilss. Skand. Faun. Fisk. p 714*
Couch, Fuh. Brit. Isl. i. p. 45, pi. 9.

'

Wilandre, Ihdiam. Pesch. ii. pi. 20. figs. 1 & 2 ; Lac6p i p ''37
Tope, Penn. Brit. Zool. iii. p. 98, or, edit. 1812, iii. p. 146 (no"tpl' 18)
Larchanas galeus, Risso, Eur. Mirid. iii. p. 121

^ r
/

Galeus vulgaris Fleni. Brit. An. p. 165 ; YarreJl, Brit. Fish. 2nd edit.
"; P- '-"O^- 01- 3i-d edit. ii. p. 491 ; Parnell, Werner. Mem. vii. p 414 •

Kroyer, Damn. Fisk. iii. p. 834.
'

—- canis, Bonap. Faun. Ital. Pesce : Milll. Sf Henle, p. 57 ; Gaimard,
Toy Is/ et Groenl. Poiss. pi. 21

, Wriyht S,- Ekstr. Slcand. Fisk.
p. 180, pi. 4o

; Bnmeril, Elasmohr. p. 390; Bocaqe cV Capello, Peix
Playwd. p. 18. • j i j

communis, Oioen, Osteol. Catal. i. p. 92.

Spiracle small. A short labial fold on both jaws. Teeth ^i The
second dorsal fin is only one-third of tlie size of the first, and some-
what in advance of the anal. Length of the tail nearly equal to the
distance between the two dorsals. Vert. 140.

Temperate and tropical seas.

i

a-d. Stuffed, from 4 to 5| feet long. English coast.
' e. Young : stuffed. Southend.
' /. Young. Firth of Forth. From Leach's Museum.
g-h. Jaws of large cxami)les. roljjerro.

t. Fine adult specimen. Mediterranean. I'lirehased of Mr. Cutter.
1
A-. Half-grown : stuffed. Cai)e seas.
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I. Stuffed, 41 inches long. Indian Ocean.

TO. Stuffed, 5| feet long. Antarctic Ocean.

n. Young. Tasmania. Purchased of Hr. Schwarzschild.

0. Young. San Francisco. From Mr. Gruber's Collection.

2. Galeus japonicus.

Milll. ^ Ilenle, p. 58, pi. 23.

Spiracle small. A short labial fold on both jaws. The second

dorsal fin is not much smaller than the first, and slightly in advance

of the anal. Length of the caudal fin rather less than the distance

between the two dorsals. {M. ^ H.)

Japan.

Group B. ZYG^NINA.

7. ZYG-ffiNA.

Cestracion, Klein, Pise. Miss. iii. p. 12.

Cestrorhinus, Blainville, Prudr. p. 121.

Zygfena, Cuv. Rhgne Anim.
Sphyi-na, (Rafin.) Midi. S( Henle.

EuspLyra et Reniceps, Gill, Ann. Lye. Nat. Hist. New York, viii.

p. 4i2.

The first dorsal fin opposite to the space between the pectorals and

ventrals, without spine. Caudal fin with a single notch. A pit at

the commencement of the caudal fin. Anterior part of the head

broad, flattened and laterally elongated. Eyes situated at the ex-

tremity of the lobes, with a membrana nictitans. Spiracles none.

Nostrils situated on the front edge of the head. Mouth crescent-

shaped. Teeth of both jaws similar, oblique, with notch.

Temperate and tropical seas.

1. ZygaBna blochii.

Zygajna blocliii, Cuv. Regne An. ; Valenc. Mem. Mus. ix. p. 227,

pi. 11. fig. 2 ; Benti. Life of Raffles, p. 094 ; Cantor, Quart. Med.
Journ. Calcutta, 1837, and Trans. Med. ^ Phys. Soc. C<dcutta, viii.

2. Append, p. ecxi, or in Ayin. S,- Mag. Nat. Hist. 1845, xvi. p. 372.

laticeps, Cant. Quart. Med. Journ. Calcutta, 1837, pis. 1-3

(young).

Sphyrna blochii, Midi. ^- Henle, pp. 54, 199 ; Bleek. Verh. Bat. Gen.

xxii. p. 6, and xxiv. Plag. p. 41, pi. 3. fig. 7 ; Cant. Mai. Fish.

p. 404.

Cestracion blochii, Dumiril, Elasmobr. p. 383.

The two lobes of the head very long, each being nearly thrice as

long as broad. The nostril is much nearer to the mouth than to

the eye, a deep groove running along the anterior edge of each

lobe.

East-Indian archipelago.

rt. Stuffed, 4 feet long. Calcutta. From Dr. Evans's Collection.

h, c. Young. Singapore.
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</. Head of an adult example. India. Prcsouted by General
Hurdwicko.

e. Young. Pinang. From Dr. Cantor's Collection.

/-(/. Half-grown and young : stuffed. Pinang. P'rom Dr. Cantor's
Collection.

/(. Half-grown : dried. Coast of Malabar.

2. Zygsena malleus.

Libella, Bellon. De Aquat. p. 61 ; Salvian, p. 128, tab. 40 ; Aldrov.

p. 408 ; Jonston, tab. 7. fig. 8 ; Willughhy, pi. B 1.

Zygaena, liondel. p. ."iSO ; Gesner, De Aquat. p. 1050.
8qiialus, sp., Artedi, Gen. p. 44. no. 7 ; Si/nun. p. 96. no. 7 ; Gronov.

Mus. Ichth. i. pp. 63, 139; Zooph/l. p. 146.

Zygene, Ihiterfrc, Hist. Nut. ii. p. 1*07 ; Duhamel, Pesches, ii. sect. ix.

pi. 21. figs. 3-8.

Squalus zygjena, L. Si/st. Nat. p. 399; Bl. tab. 117; Bl. Scfm. p. 131

;

Lac^p. 1. p. 257 ; Briinn. Pise. Mass. p. 4 ; Forsk. Descript. Anirn.

p. xviii ; Mitch. Trans. Lit. ^ Phil. Soc. Netv York, i. p. 284
;

Gronov. Si/st. ed. Gray, p.
6."'

Cestraciou, sp. no. 1, Klein, Pise. Miss. iii. p. 13.

Cornuda, Parra, lam. 32.

Koma sorra, Russell, pi. 12.

Squalus malleus, liisso, Ichth. Nice, p. 34.

Zygiiena malleus, Shaic, Nat. Misc. pi. 267 ; Val. Mem. 3Ius. ix. 1832,

p. 223, pi. 11. tig. 1 ; Pisso, Eur. Merid. iii. p. 125 ; Cant. Quart.
Med. Jvurn. Calcutta, 1837, fig. 1 ; Schley. Faun. Japon. Poiss.

p. 306, pi. 138 ; Jenyns,^ Man. p. 507 ; Yarrell, Brit. Fish. 2nd edit.

ii. p. 504, or 3rd edit. ii. p. 486 ; Dekay, New Turk Faun. Fish.

p. 362, pi. m. fig. 204 ; Storer, Proc. Bost. Soc. Nat. Hist. i. p. 36

;

Bleek. Verh. Bat. Gen. xxiv. Play. p. 42, pi. 3. fig. 8 ; Couch, Fish.
Brit. Isl. ;. p. 70, pi. 16.

lewiui, Griff. An. Kingdom, x. p. 640, pi. 50.

Sphyi-na zygaena, Midi. ^- Henle, p. 51 ; Bonap. Faun. Ital. Pesce ;

Cant. Mai. Fi^h. p. 401 ; Bocaye 4' Capello, Pei.r. Plciyiost. p. 17.

Cestracion zygasna. Gill, Ann. Lye. Nat. Hist. Neic I'or^, vii. p. 403 ;

Dundril, Elasmobr. p. 382 ; Day, Fish. Malab. p. 270.

leeuwenii, Dumeril, I. c. p. 383.

The length of the hinder margin of one side of the hammer is

nearly equal to its width near the eye. Nostril close to the eye,

prolonged into a groove running along nearly the entire front mar-
gin of the head.

Tropical and subtropical seas.

a-h. Young. Mediterranean,

c. Young : stuft'ed. Mediterranean.

d-e. Half-grown. Madeira.

/. Young. West Africa. Presented by Lieut. Strickland.

g. Young. British Guyana. From Dr. Bancroft's Collection.

h. Half-grown. Zanzibar. Presented by Lieut. -Col. Playfair.

i-k. Half-grown. Seychelles. From Prof. E. 1'. Wright's Col-

lection.

I. Young. Pinang. From Dr. Cantor's Collection.

m. Young. Moluccas.
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n-0. Half-grown. Formosa. From Consul Swinhoe's Collection.

23. Young. Amoy. From Consul Swinhoe's Collection.

q, r. Half-grown and young. Japan. Purchased of Mr. Jamrach.

s. Stuffed, 51 inches long. South Australia. Purchased of Mr.

Knight.

t. Half-grown : stuffed. Island of Totoya (Feejee Islands). Col-

lected by F. M. Rayner, Esq.

?«, V, w, X. Young and foetus.

y-z. Half-grown : stuffed.

(t. Jaw of a large example. From the Collection of the Zoological

Society.

/). Jaws of a half-grown example.

3. Zygsena tudes.

Zygfena tudes, Citv. Regne An. ; Valenc. Mem. Mus. ix. p. 225, pi. 12.

%.l.
Syhyrna tudes, Midi. ^- Henle, p. 53 ; Mull. Sf Tvosch. in Schomhnrgk,

Brit. Guiun. iii. p. 642.

Cestracion tudes, Dumeril, Elasmohr. p. 384.

Intermediate between Z. malleus and Z. tihuro.

Anterior margin of the head much curved, but not continuous

with the lateral edge ; the length of the hind margin of one side of

the hammer is less than its width near the eye. Nostril close to the

eye, prolonged into a groove running along the greater part of the

front margin of the head.

Mediterranean ; tropical parts of the Atlantic ; Indian Ocean and
archipelago.

a. Half-grown (32 inches) : stuffed. West Indies, Purchased of

Mr. Scrivener.

h. Young. Domerara. Presented by Sir R. Schomburgk.

c. Young : stuffed. Zanzibar. From Lieut.-Col. Playfair's Col-

lection.

d. Young. Sumatra. Purchased of Hr. Frank.

e-f. Yoimg. From the Collection of Dr. van Lidth dc Jeude.

4. Zygaena tiburo.

Tiburonis, species minor, Pkon. Hist. Nat. Bras. p. 181 ; Wilh(ghby,

p. 55, tab. B 9. 110^3.

Cestracion, uo. 2, Klein, Miss. iii. p. 13, tab. 2. figs. 3 & 4.

Squalus tiburo, L. Si/st. p. 399; Bl. Schn. p. 131; Gronov. Syst. ed.

Grag, p. 6.

Heart-beaded Shark, Shaw, Gen. Zool. v. 2. p. 855, pi. 154, and Nat.

Misc. pi. 229.

Sphyrna tiburo, Miill. c)- Henle, p. 53.

Zygaena tiburo, Valenc. Mem. Mas. ix. p. 226, pi. 12. fig. 2.

? Zygaena subarcuata, Storer, Proc, Bost. Sac. Nat. Hist. 1848,

p. 70.

Cestracion tiburo, Dumeril, Elasmobr. p. 385.

The anterior and lateral margins of the head are confluent, form-
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ing a regular semicircle ; the posterior margins of the sides of the
hammer ver)' short. Nostril close to the eye, with the groove in-

distinct.

Atlantic ; China.

a. Young. New Orleans, Purchased of Mr. Cuming.
6. Young. Belize. From Mr. Godman's Collection.

e. Young. Atlantic.

d. Young. Bahia. From Dr. Wuchcrer's Collection.

e. Young. China. Presented by Sir J. Richardson.

5. Zygaena mokarran.

Zygrena mokarran, Riipp. N. W. Fisch. p. 06, taf. 17. fig. 3.

Sphyma mokarran, Midi. Sf Henle, p. 54.

Anterior margin of the head nearly straight, forming a right angle
with the lateral. Length of the hind margin of one of the lobes of
the hammer equal to its width near the eye. No incision above the
nostril, which is close to the eye. No groove proceeding from the
nostril along the front margin of the head. {Riipp.)

Eed Sea.

Group C. MUSTELINA.

8. TRLffiNODON.

Triffinodon, sp., Midi. ^ Ilenle, p. 55.

The first dorsal fin opposite to the space between the pectorals and
ventrals, without spine. A pit at the commencement of the caudal.

Lower caudal lobe distinct. Membrana nicticans present ; spiracles

none. Month crescent-shaped ; a pit behind the angle of the mouth.
Teeth small, numerous, eijual in both jaws, each wdth a longer median
cusp, and one or two small ones on each side.

Eed Sea ; Indian Ocean.

1. Triaenodon obesus.

Carcharias obesus, liitpp. N. Tf. Fisch. p. 04, pi. 18. fig. 2.

Triffiuodon obesus, Midi. ^- Heide, p. 55, pi. 20 ; Ihimeril, Elasmohr.

p. 380.

Snout very short and obtuse. Front margin of the nostril with a

short tentacle. The second dorsal is more than half the size of the

first, opposite to and rather larger than the anal. First dorsal very

close to the root of the ventral. Top of the dorsal and caudal fins

white.

Red Sea ; Indian Ocean ; New Hebrides.

«. Young. Seychelles. Presented by Licut.-Col. Playfair.

h. Head and tail of adult. Seychelles. Presented by Lieut.-Col.

Playfair.

c. Fine specimen : sturted. Aneiteum. Collected by Mr. M'Gillivray.
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9. LEPTOCARCHARIAS.
Leptocarias, Smith, MS.

The first dorsal fin opposite to the space between the pectorals and

ventrals, without spine. No pit at the root of the caudal ; no lower

caudal lobe. Membrana nictitans present. Spiracles none. Mouth
crescent-shaped, with well-developed long labial folds. Teeth small,

numerous, similar in both jaws, each with a longer median cusp and

one or two small ones on each side.

South Africa.

1. Leptocarcharias smithii.

TricBuodon smithii, Mull. ^- Henle, p. 56, pi. 21.

Snout produced, pointed. Front margin of the nostril with a

rather long, tapering tentacle. The second dorsal is nearly as large

as the first, and much larger than, and in advance of, the anal.

First dorsal nearly midway between the pectorals and ventrals. No
distinct lower caudal lobe.

South Africa.

a. Type of the species : stuffed. Cabenda Bay. From Sir A.

Smith's Collection.

10. TRIACIS*.

Triakis, Midi, l^- Henle, p. 63.

Rhiuotriacis, Gill, Proc. Ac. Nat. Sc. Philad. 1862, p. 486.

The first dorsal fin opposite to the space between the pectorals and

ventrals, without spine. No pit at the root of the caudal ; no lower

caudal lobe. Membrana nictitans present. Spiracles small, behind

the eyes. Mouth crescent- shaped, with well- developed long labial

folds. Teeth small, numerous, similar in both jaws, each with a

longer median cusp, and one or two small ones on each side.

Indian and Pacific Oceans.

1. Triads scyllium.

Miill ^- Henle, p. 63, pi. 26.

Snout short, rounded. Nostril with a broad rounded tentacle on

its anterior margin. The first dorsal fin a little nearer to the ven-

ti'als than to the pectorals ; the second is not much smaller than the

first, but larger than, and in advance of, the anal. Brownish, with

darker spots.

Japan.
2. Triads semifasciata.

Triakis califomica, Gray, Chondropter. p. 56 (no characters).

semifasciatum, Girard, Proc. Ac. Nat. Sc. Philad. 1854, p. 196,

and U. S. Pac. P.P. JEj-p. Fish. p. 362.

Mustelus felis, Ai/res, Proc. Calif. Acad. Nat. Sc. 1854, p. 17.

Snout moderately produced, rounded. Nostril with a broad an-

• 1. Ehinotriacis henlei, Gitl. Proc. Ac. Nat. Sc. Philad. 1802, p. 480.—
California.



11. MUSTKLL'S. ySo

terioi- flap. Tlie tirst dorsal fin is nearly iiiidway hotweon tlu- jioc-

torals and vcntrals; the second is not much smaller than the first,

and noai-ly entirely in advance of the aual. Ujjper parts wilh Mell-

definod black cross bands, narrower than the interspaces. A row of

rounded black spots along- the side of the body, alternating with the
dorsal cross l)ars.

Coasts of California.

ft. Fine specimen (154 inches long). California. Purchased of the
Godeffroy Museum.

b. Fine specimen, 27 inches long. San Francisco. Prcsent( d by
Dr. W. (). Ayres.

c-g. Fnntus. ^fonterey.

11. MUSTELUS*.
Mustclus, Ciiv. lihjne Atii/n.

The first dorsal fin opposite to the space between the pectorals and
ventrals, without spine ; the second not much smaller tiian the first.

No pit at the root of the caudal, which is without distinct lower
lobe. Membrana nictitans jiresent. Spiracles small, behind the eyes.

Mouth crescent-shai)cd, with well-developed, long labial folds. Teeth
small, numerous, similar in both jaws, arranged like pavement, ob-

tuse or with very indistinct cusps. «

Temperate and tropical seas.

1. Mustelus laevis.

raXfos Xdos, Arigfof. Hist. Anim. vi. c. 10.

Galeus hiunulus, Bellon. De Aquat. p. 71.

hevis, Rondel, p. 375.

Squalus mustelus (part.), L. Syst. Nut. i. p. 400.

Mustelus hevis, Risso, Etir. Meriil. iii. p. 127 ; Mull. S,- Henlo, p. 190,

pi. 27. fig. 2 ; Midler, AbJiavdl. Ak. Jf'is.s. Bed. 18-10, p. 187, pi. 'i.

tig. 1 ; Bumeril, Elasmohr. p. 401, pi. 3. tigs. 4-6 (teeth).

punctulatus. Risso, I. r. p. 128.

equestris, Bonap. Faun. Ital. Pcsce.

Squalus mustelus, Bluinv. Faun. Frunq. Poiss. p. 81, pi. 20. fig. 1.

Mustelus mcgalopterus, Smith, III. Zool. South Afr. I'isc. pi. 2.

vulgaris (part.), Miill. <^- Henle, p. 04.

Pleuracromylon la3vis, Gill, I'roc. Ac. Nat. Sc. Philad. 18(34, p. 148.

Embryo attached to the uterus by a placenta. Snout moderately

produced, the length of its jjrteoral portion being equal to the dis-

tance between the angles of the mouth. The posterior teeth in the

upper jaw are produced into an oblujue point ; sometimes another

minute cusp at the base besides. Origin of the dorsal fin nearly

opposite to the e.xtrenuty of the inner margin of the pectoral. Uni-

form greyish, or with small black spots. Hind margin of the caudal

fin generally blackish.

As far as my ol)servations go, this is a more southern species than

* 1. Mustehis piililbrnicus. GUI, Proc. Ac. Nat. Si-. Philad. 18C4, p. 148.—
San Francisco.

VOL. VIII. 2 c
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M. vulgaris, being common in the Mediterranean and neighbouring-

parts of the Atlantic, extending to the coasts of the United States

and to the Cape of Good Hope.

a. Adult male. Lisbon. Presented by the Rev. R. T. Lowe.
h. Adult male. Lanzarote. Presented by the Rev. R. T. Lowe.
c, d. Adult male and half-grown female. Madeira.

e-f. Adult : stuffed. Cape of Good Hope *. From Sir A. Smith's

Collection.

g. Adult : stuffed. New York.

North-American writers mention, under the name of Mustehis

canis, a Shark which appears to be either M. vulgaris or il/. Icevis ;

possibly both species are confounded under that name, as was the

case for a hmg time with the two European forms. The references

to the following works should be given :

—

Squahis canis, Mitch. Lit.

& Phil. Trans. New York, i. p. 486 ; Mustelus canis, Dekay, New
York Faun. Fish. p. 355, pi. 64. fig. 209 ; Storer, Mem. Amer. Ac. ii.

p. 505 ; Poey, Repert. Fis.-nat. Cuba, 1868, p. 453.

2. Mustelus vulgaris.

Galeus asterias, Rumld. p. 377.

Mustelus Ifevis, Salv. p. 137, pi. 44 (cop. by Willughhy, p. 60, pi. B 5.

fig. 2 ; aud Jomton, Be Pise. p. 26, tab. 8. fig. 6) ; Yarr. Brit. Fish.

2nd edit. ii. p. ol2 ; Parnell, JFer>ier. Mein. vii. p. 416.

(Galeus liBvis, Gesner, De Aquat. p. 616.

Smooth Hound, Pcmi. Brit. Zool. iii. p. 102, pi. 16, or, edit. 1812, iii.

p. 151 ; Couch, Fish. Brit. Isl. i. p. 47, pi. 10.

Squalus emissole, Lacep. i. p. 242.

? Squalus mustelus t, Bl. Schn. p. 128 ; Risso, Ichth. Nice, p. 33.

? Mustehis stellaris, Pissn, Fin: Merid. iii. p. 126.

Galeorhinus hiuuulus, Blainv. Faun. Franq. p. 83, pi. 20. tig. 2;

Thompson, Ann. Nat. Hist. 1830, ii. p. 272, or Nat. Hist. Ircl. iv.

p. 252.

(laleus nuistelus, Leach, Wcrn. Mem. ii. p. 63, pi. 2. fig. 3.

Mustelus plebejus, Bonap. Faun. Ital. Pesce.

vulgaris (part.), MiiU. ^- Henle,y). 64.

vulgaris, Mull. H,- Hcnle, p. 190, pi. 27. fig. 1 ; MiUl. Ahhandl. Ah.
Wiss. Berlin, 1840, p. 187, pi. 3. fig. 2 ; Yarrell, Brit. Fish. 3fd edit.

ii. p. 495 ; Bumeril, Elasmohr. p. 400, pi. 3. figs. 1-3 (teeth) ; Socage

Sf Capello, Pei.x. Plagiost.-p.lQ.

Embryo not attached to the uterus by a placenta. Snout mode-
rately produced, the length of its prteoral portion being equal to the

distance between the angles of the mouth. All the teeth obtuse, with-

out points. Origin of the dorsal fin nearly opposite to the middle

of the inner margin of the pectoral fin. Uniform greyish, or with

* These specimens would perhaps be referred by others to Mustelus natalcnsis,

Steindachner, Sitzgsber. Ak. Wiss. Wien, 1866, Hii. p. 482, pi. 1, which has been

founded on a young example with obtusely tricuspid teeth. I regard them as

identical with M. Idvis.

t Squalus mustehis, Gronov. Syst. ed. Gray, p 4, is probably a young Car-

charias ; the typical specimen is the skin of a foetus in very bad condition.
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small whitish spots. Hiud margin of the caurlul fin generally

whitish.

European coasts, extending probably to the United States.

a, h-c. Fine adult examples. Guernsey. Presented by Dr. A.

Giinther.

d. Half-grown. Berwick-on-Tweed. Presented by Dr. Jolinstone.

e-g. Adult : stuffed.

h. Jaws. Polperro.

3. Mustelus manazo.

Mustelus vulgaris, Schkf/. Faun. Japan. Poiss. p. 303, pi. 134.

manazo, Bleek. Verh. Bat. Gen. xxvi. Nieuwe Nalez. Japan,

p. 126.

Embryo not attached to the uterus by a placenta. Snout pro-

duced, pointed, the length of its prteoral portion being rather more
than the distance between the angles of the mouth. Teeth rhombic,

without a distinct cusp. Origin of the dorsal fin opposite to the

inner posterior angle of the pectoral. Uniform greyish, or with
small whitish spots.

Japan ; ? Ceylon.

a. Adult female with foetus. Japan. Purchased of Mr. Jamrach.

h-d. Adult males and young. Japan. Pui'chased of Mr. Jamrach.

? e. Young. Ceylon. Presented by — Templeton, Esq.

4. Mustelus antarcticus.

Embryo not attached to the uterus by a placenta. Snout rather

obtuse, not much produced, the length of its prajoral portion being

somewhat less than the distance between tlie angles of the mouth.

The upper teeth with a rather cutting edge, but without prominent

'cusp. Origin of the dorsal fin behind the inner posterior angle of

[the pectoral. Uniform greyish.

In all other respects like M. vuhjaris.

Southern Pacific.

Adult female witli foetus. New South Wales. From Mr.

KrefFt's Collection.

\h. Adult male. Tasmania. Purchased of Mr. Schwarzschild.

c. Young. New Zealand. Presented by Sir John Richardson.

I
d-f. Adult : stuffed. Antarctic Expedition. Presented by the

Lords of the Admiralty.

o. Mustelus maculatus.

Triakis maculatus, Kntr df Steindachner, Sitzqsber. Ak. IViss. H'ieii.

18G7, liv. p. 31)1.

Embryo (?). Snout moderately produced, the length of its pra;oral

[portion being a little less than the distance between the angles of

[the mouth. Teeth less obtuse than is usual in the genus, the upper

[with one, two, or tliree very short cusjjs. most of the lower without

[cusps. Origin of the dorsal fin ojiposite tu the inner posterior angle
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of the pectoral, its hinder lobe extending to the vertical from the root

of the ventrals. Body with numerous round small black spots

;

posterior margin of the caudal black.

Hab. ?

a. One of the typical specimens. From the GodefFroy Museum.

This species has been referred to Triads; but the arrangement of

the teeth is as in Mustelus ; the lower are obtuse, and the upper pro-

vided with very short cusps only, reminding us of the .teeth of M.
Imvis. Yet it must be confessed that this species connects those two
genera, which in preceding systems are the types of families

!

Mustelus dorsalis, Gill, Proc. Ac. Nat. Sc. Philad. 1864, p. 149,

from Panama, agrees with M. maculatus in all the characters men-
tioned by the author in the diagnosis ; however, he does not describe

the coloration.
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Fam. 2. LAMNIDtE.

The lirst dorsal opposite to the space between the

pectoral and ventral fins, without spine ; an anal fin.

No nictitating membrane. Mouth crescent-shaped,

inferior ; nostrils not confluent with the mouth.
Gill-openings generally wide. Spiracles none, or

minute.

Group A. LAMNINA.

12. LAMNA.
Lamna, Ctioier.

Oxyrhiiia, Agassiz.

Lanina et Oxyrhina, Midler <^ Henle.

The first dorsal fin opposite to the space between the pectoral and
ventral fins, without spine ; the second and the anal very small. A
pit at the root of the caudal, which has the lower lobe much deve-

loped. Side of the tail with a keel. No membrana nictitans.

Spiracles none*. Mouth wide. Teeth large, lanceolate, not ser-

rated, sometimes with additional basal cusps. Gill-openings very

wide.

Temperate and tropical seas.

1. Lanina cornubica.

Canis carcharias, Aklrov. De Pise. p. 383.

Habrand, Ascan. Ic. pi. 31.

Porbeagle, Burlase, Cornwall, p. 265, pi. 26. fig. 4 ; Penn. Brit. Zool.

iii. p. 103, or, edit. 1812, iii. p. 152 ; Goodcnotigh, Trans. Linn. Soc.

iii. p. 80, pi. 15 ; Couch, Fish. Brit. Isl. i. p. 41, pi. 8.

Beaumaris Shark, Pmn. Brit. Zool. iii. p. 104, t. 17, or, edit. 1812, iii.

p. 154, pi. 20.

Squalus cornubicus, Gm. L. i. p. 1497 ; Bl. Schn. p. 132 ; Turt. Brit.

Faun. p. IL") ; Donovan, Brit. Fish. v. p. 108 ;
Neill, Werner. Mem.

i. p. 549; Blainr. Faun. Fr. p. 90, pi. 14. tig. 2; Jent/ns, Man.

p. 500 ; Wright c)- Ekstr. p. 135, tab. 30.

? .Squalus long-uez, Lacep. i. p. 210, pi. 2. tig. 3.

TouiUe-bceuf, Loutre, or Taupe de mer, Duhamel, Pesches, ix. p. 298,

pi. 20. fig, 4,

* I have examined fresh specimens of both the European species of from 3 to

4 feet in length. In the Porbeagle there was no spiracle ; but a minuto pore-

like foramen could be seen on one side of an cxam])lc of L. /^jxillaiuam. Under
these circumstances T think it better to class I.amna with tlie genera without

1 spiracles. These openings have been used as a family character I
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Squalus nasus, Wulbatun, Ariedi, iii. p. '517.

pennanti, JValbaimi, I. c.

glaucus, Gunner, Nmsk. Vid. Selsk. Skr. iv. p. 1.

mouensis, Shaw, Gen. Zool. v. 2. p. 350; Jetu/ns, M««.p. 501.

selanonus, Leach, Weimer. 3Iem. ii. p. 04, pi. 2. fig. 2.

? Sciualus rostratus, Sav, Macri, Mem. Accad. Sc. Napol. 1819, i. p. 55,

tab. 1. fig. 2 (very bad).

Lamna comubica, Flem. Brit. An.-^. 168; Midi. ^- Henle,T^.Q7 ; Yar-
rell, Brit. Fish. 2ud edit. ii. p. 515, or 3rd edit. ii. p. 498 ; Parnell,

Werner. Mem. vii. p. 413 ; Bonap. Faun. Ital. Peso. ; Ar/ass. Poiss.

Foss. iii. p. 287, tab. G. figs. 3rt-3f/; SchJe(j. Faun. Japon. Poiss.

p. 304; Thompson, Nat. Hist. Ireland, iv. p. 251 ; Kroyer, Danm.
Fish. iii. p. 852 ; Xilss. Shand. Faun. Fisk. p. 718 ; Dmniril, Ekis-

niohr. p. 405 ; Bocaye & Capello, Peix. Playiost. p. 12.

SelaiioniiLS walkeri, Flem. Brit. An. p. 169.

Squalus ( Carchaiiims) lamia, Blainv. Fann. Fraug. p. 88.

( ) cornubicus, Blainv. I. c. p. 96, tab. 14. fig. 2.

? Carcharias giiseus, Ayres, Bost. Journ. Nat. Hist. iv. 1844, p. 293,

pi. 12. fig. 4 (bad).

Isurus cornubicus, Gray, Catal. Chondropt. p. 58.

Prseoral portion of the snout longer than the longitudinal axis

of the cleft of the mouth, conical, pointed. Angle of the mouth

nearly midway between the gill-opening and nostril. Teeth j^rjj

on each side, lanceolate, with a small basal cusp on each side in

adult specimens ; in young specimens these cusps are absent. The
third tooth on each side of the upper jmv is very small. The width

of the first gill-opening is nearly equal to its (hstance from the last.

Origin of the dorsal fin above the root of the pectorals, which are

somewhat falciform, the length of their lower margin being nearly

one-fourth of that of the upper.

Vert. 155, 74 of which are between the skull and second dorsal

fin.

Atlantic : Mechterranean ; Japan.

a-h. Adult, male and female, 8 feet long : stufted. English coast.

c. Fine young specimen, '.^^ feet long. Eastbourne. Presented by

Mr. Gerrard.

d. Half-grown : stuffed. Plymouth. Presented by Lieut. H. F.

Spence, R.N.

r. Half-grown : stuffed. English coast.

f-y. Jaws of adult examples.

h. Skeleton of a young example.

2. Lamna spallanzanii.

Cauis carcharias, Aldrorand. p. 388.

? Spallanzani, Viayy. Sic. iv. p. 325.

Lamna punctata, (not Mitch.) Storcr, Bast. Journ. Nat. Hist. ii.

1830, p. 534, pi. 8. fig. 2 ; Dekat/, New York Faun. Fish. p. 362,

pi. 63. fig. 206 *.

Oxvrhina spallanzanii, Bonap. Faun. Ital. 7V«c ; Dumeril, Elasnwhr.

p. 408.

* In this figure the doi-diii fin is ))laced ;is m L. yktuca.
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Oxyrliina, Aijasmz, PoLss. Fvss. in. p. 2/0, pi, G. figs, 2, 2(1-2(1.—- goiiipliodon, Miill. ^- Jlcn/e, p. CS, pi, 28; liocaae Sf Capello,
1 ei.r. rlaf/tost. p. 13.

I.anina, Owen, Odontoyr. pi. 5. fig. ].

I.surop.sis dekayi, Gill, Ann. Lyc^Nat. Hist. Keiu Ywk, vii. p. 40'J,
Oxyrhiiia punctata, Dmneril, Elastnubr. p. 409.

rracoral portion of the snout as long as the longitudinal axis of
the cleft of the mouth, tetrahedral, pointed. Angle of the mouth
midway between the gill-opening and nostril. Teeth

-ff on each
side, long, lanceolate, with sharp lateral edges, without basal cusps.
The third tooth on each side of the upper jaw is much smaller than
those next to it. Gill-openings extremely wide, the width of the
first being rather more than its distance from the last. Origin of
the dorsal fin at a very short distance from the base of the pectorals,
which are falciform, the length of their lower margin being one-
fourth of that of the upper.

Mediterranean and Atlantic,

It. Fine young specimen, 33 inches long, Madeira. Tresented by
J. Y, Johnson, Esq.

h-d. Jaws of very large examples.

3. Lanma glauca,

Oxyrhina glauca, Midi, c^- Henlv, p. (50, pi. 29 ; Schh-y. Fmin. Japvn.
Poiss. p. 303 ; Dumeril, Elasmobr. p. 409.

Scarcely distinct from L. spallanzanii, from Avliieh it has been
separated on account of the more backward position of the dorsal
fin, which is opposite to the middle of the interspace between pec-
toral and ventral,

Japan ; Cape seas,

«. Stuftcd, 36 inches long. Cape seas.

h. Stuff"ed, 29 inches long.

c. Jaws. St. Helena. Presented by J. C. Melliss, Esq.

13. CARCHARODON.
Carcharodon, (A. Smith*) Midler ^- Ilmle, p. 70.

The first dorsal fin opposite to the space between the pectoral
and ventral, without spine ; the second and the anal very small. A
pit at the root of the caudal, wliich has the lower lobe well de-
veloped. Side of the tail with a keel. No membrana nictitans.

Spiracles minute (and probably frequently absent). Mouth crescent-
shaped, wide. Teeth large. Hat, erect, regularly trijimgular, ser-
rated. GiU-openings wide.

Temperate and tropical seas.

* The autlidr of the first voluinc of the ' Ichthyologie G^neralo' will be piad
;
to hear that Sir Andrew Smith continues to take interest in tlic projjrcss of his

Ifavouritc science (1870). See Dumeril, Elasmobr. p. 410, footnote 1.
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1 . Carcharodon rondeletii.

The Great ]51ue Shark.

Lamia, Rondel, p. 3U0; Gesner, De Aqnnt. p. 173; Aldrov. p. 383.

Carcharias verus, Ar/ass. Poiss. Fo/^s. iii. p. 91, tab. F. fig. 3 (teeth).

Carcharodon lamia, Bonap. Faun. Ital. I'csc.

rondeletii, ^liill. cV Ilente, Phig- p. 70 ; Dum^ril, Elmmohr.

p. 411 ; Bucage iS' Capvllo, I\iv. Plagiost. p. 13.

capeusis, tSinith, III. Zuol. S. Afr. Pine. pi. 4.

? Carcharias atwoodi, Storer, Proc. Bost. Soc. Nat. Hid. iii. 1848,

p. 71.— Cfr. Gill, Pruc. Ac. Nat. Sc. Philad. 1864, p. 260.

The third tooth on each side of the upper jaw is conspicuously

smaller than the second and fourth. Teeth \'^ on each side. The
second dorsal tin in advance of the anal.

From the Mediterranean to Australia.

a. Stuffed, 6| feet long. Cape seas. From the Collection of the

Zoological Society.

b-c. Jaws from specimens 361 feet long. Port Fairey (?), Australia.

d. Jaws of a large example. From the Collection of the Zoological

Society.

14. ODONTASPIS.

Odontaspis, Agass. Pois.s. Fuss. iii. p. 87.

Triglochis, Mull, ii,- Henle, Ma;/. Nat. Hist. 1838, ii. p. 88.

The first dorsal fin opposite to the space between the pectoral and

ventral, without spine ; the second and the anal not much smaller

than the first dorsal. No pit at the root of the caudal. Side of the

tail without keel. No raemhrana nictitans. Spiracles minute, pore-

like, above the angle of the mouth. Mouth crescent-shaped, wide.

Teeth large, awl-shaped, with one or two small cusps at the base.

Gill-openings of moderate width.

Temperate and tropical seas.

1. Odontaspis americanus.

Squalus americanus, Mitcli. Phil. ^- Lit. Trans. Neiu York, i. p. 483

;

Dekay, Netv York Faun. Fish. p. 366; Storer, Bost. Journ. Nat.

Hist.'lSU, iv. p. 188.

macrodus, 3Iitc7i. Am. Monthl. Mag. ii. 1818, p. 328.

? Squalus littoralis, Mitch. I. c. ; or Lesiwur, Journ. Ac. Nat. Sc. Philad.

i. p. 224; or Dekay, Neiu York Faun. Fish. p. 351.

Odontaspis taurus, (RafnesqKe) Miill. .if- Hcnle, p. 73, pi. 30 ; Du-
meril, Elasmohr. p. 417.

americanus, Abbott, Proc. Ac. Nat. Se. Philad. 1861, p. 399;
Diimeril, I. c. p. 419.

Eugomphodus littoralis, Gill, Proc. Ac. Nat. Sc. Philad. 1864, p. 260.

The first tooth of the upper jaw not smaller than the second. One
or two small teeth between the third and fourth long tooth on each

side of the upper jaw. Long teeth with a single small cusp on each

side of the base. The first dorsal very close to the root of the

ventral*.

Atlantic ; southern Pacific.

* Sometimes noarer, sometimes at a gi-caler disfauce, which diH'ercuee appear?
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a. Stufiod, 10 i ftnt long. South Australia.

!>. Stutt'ed, A'J inches louf^-. Cape seas. From Sir A. Smith's Col-

lection.

c-f. Jaws of very large specimens. Tasmania.

2. Odontaspis ferox.

Squalus ferox, Einso, Ichth. Nice, p. o8 ; liluinv. Faun. Fr. p. 87.

Carchariaa ferox, Jtisso, Eur. Merid. iii. p. 122; Guichen. Explor.
Alt/er. Poiss. p. 124.

Odontaspis ferox, At/ass. Poiss. Foss. iii. pp. 87 & 288, tab. G. fig. 1

(teeth); 3Ii(ll. (ij- Henle, pp. 74, 191; Bonap. Faun. It. I'esce;

Dunieril, Elasmobr. p. 418.

Teeth of the upper jaw: the first much smaller than the second

and tliird, which is followed by four very small teeth, the following

teeth being again of large size. Each tooth with a double cusp on
each side of the base. {Ayass.)

Mediterranean.

15. ALOPECIAS.

Alopias (Alopecias), Midi. Sf- Henle, p. 74.

The first dorsal fin opposite to the space between the pectoral and
ventral, without spine ; the second and anal very small. Caudal

fin of extraordinary length, with a pit at its root. No keel on the

side of the tail. No membrana nictitans. Spiracles immediately

behind the eye, minute (and probably frequently absent). Mouth
crescent-shaped. Teeth equal in both jaws, of moderate size, flat,

triangular, not serrated. Gill-openings of moderate width.

Temperate and tropical seas.

1. Alopecias vulpes.

Fox ; Thrasher.

^'ulpes, Bvndel. p. 387 ; Gesner, Ue Aquut. p. 104-').

Simia, BvUon. Ue Aquut. p. fio.

Singe de mer, Be/an, Nat. et Divers, des Poiss. p. 88.

Vulpeculii, Sulciaii. p. 134, pi. 42; Willuyhby, tab. B 6. fig. 2;

Jonston, De Pise. tab. 7. fig. 3 ; Aldrovand. p.'3n6.

Squahis no. 8, Artedi, Geu. p. 68 ; Sipion. p. OO.

Kenard niariu, Perraulf, Mew. Ac. Sc. iii. pis. 15,10; Duhdinel,

Pesc?i. ii. sect. ix. p. 303, pi. 21. figs. 1 & 2 ; Zacep. i. p. 207.

Sea-fox, Thresher, or Thrasher, Borlase, Cornw. p. 265; Couch, Fish.

Brit. Isl. i. p. 37, pi. 7.

Galeus canda longa, Klein, Pise. Miss. iii. p. 10.

Loug-tailed Shark, Penn. Brit. Zool. iii. p. 97, pi. 14, or, edit. 1812,

iii. p. 145, pi. 17.

Squahis vulpes, Gm. L. Sxjst. Nat. i. p. 1496 ; Bl. Scfin. p. 127 ; Turt.

Brit. Fmm. p. 102 ; Mitch, in Phil. i<f Lit. Iran,';. N. York, i.

p. 482; Blainv. Fmm. Fr. p. 94, pi. 14. fig. 1.

Carcharias vulpes, Cuv. lief/ne An. ; Bisso, Ichth. Nice, p. 36, and

Ito be due to sex or age of the individuals. In stuffed examples the exact relative

{position of the fins is very rarely preserved. The posterior teeth are very small,

rand vary in number ; thus, for instance, one example has III teeth on one side

of the upper jaw and 'J.'i on liic otlier.
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Eur. M^rid. iii. p. 120; Dekay, Netu York Faun. Fish. p. 348,
pi. Gl. f. 199; Guichen. in Explor. Alg4r. p. 124, and in Gays
Chile, Zool. ii. p. 363.

Alopias Yulpes, Bunap. Faun. Ital. Pesc. ; YaiTell, Brit. Fish. 2nd
edit. ii. p. .")22, or 3rd edit. ii. p. 512 ; Miill. Si Henle, p. 74, tab. 35.

fig. 1 (teeth) ; Kroy. Damn. Fisk. iii. pp. 929, 937 ; Storer, Mem.
Am. Acad. ii. p. 505 ; Dum^ril, Elasmobr. p. 421 ; Bucage Sf- Capello,

Pei.v. riagiost. p. 14.

Squalus alopecias, Grvnov. Syst. ed. Gray, p. 7.

? Alopias vulpes, Ayres, Proc. Calif. Ac. Xat. Sc. iii. pp. 15, GO.

The third tooth on each side of the upper jaw much smaller than

the others. Pectorals large, falciform.

Mediterranean and Atlantic ; ? California.

a. Stuffed, 13 feet long. English coast.

b. Stuffed, 6 feet long. Cape seas.

Gronp B. SELACHINA.

16. SELACHE.

Selache, Cuv. Regne Anim.

The first dorsal fin opposite to the space between the pectoral and

ventral fins, without spine ; the second and the anal fin very small;

a pit at the root of the caudal fin, which is provided with a lower

lobe. Side of the tail with a keel. No membrana nictitans. A
very small spiracle above the angle of the mouth. Gill-openings ex-

tremely Avide. Teeth very small, numerous, conical, without serra-

tnre or lateral cusps.

Arctic regions.

1. Selache maxima.

Squalus maximus, Gunner, Trondj. Selsk. Skrift. 1765, iii. p. 33,

tab. 2, iv. p. 14, tab. 3 ; L. Syst. Nat. i. p. 406 ; Lac^p. i. p. 209
;

Bl. Sch}i. p. 134 ; Flem. Brit. An. p. 164 ; Mitchill, Lit. ^- Philos.

Trans. Neiv York, i. p. 486.

Basking Shark, Pen7t. Brit. Zool. iii. p. 89, pi. 13, or, edit. 1812, iii.

p. 134, pi. IG ; Lotce, Faun. Oread, p. 171: Home, Philos. Trans.

1809, p. 206, tab. 6. fig. 1 ; Yarrell, Brit. Fish. 2nd edit. ii. p. 518,

or 3rd edit. ii. p. 608; Couch, Fish. Brit. Isl. i. p. 00, pi. 14.

Squalus peregrinus, Blainv. Ann. Mus. xviii. p. 88, pi. 6.

Cetorliinus gunneri, homianus et shavianus, Blainv. Bull. See. Philom.

1810, p. 169.

Selache maxima, Cuv. Rkgne Anim. ; Faher, Naturgesch. Fisch. Isl.

p. 10 ; Midi. 8f Henle, p. 71 ; Nilss. Skand. Faun. Fisk. p. 720

;

Parnell, Werner. Mem. vii. p. 418; Richards. Faun. Bor.-Am.
Pise. p. 291 ; Thomjison, Nat. Hist. Ireland, iv. p. 253 ; Owen,

Ostcnlog. Catal. i. p. 97 ; Dumeril, Elasmobr. p. 413 ; Bocage Sf

Capello, Pcix. Plagiost. p. 14.

Squalus isodus, Saverio Macri, Att. Accad. Sc. Napol. 1819, i. p. 55,

tab. 1. fig. 1, tab. 2. fig. 2.

elephas, Lesueur, Journ. Ac. Nat. Sc. Phdad. ii. p. 343, c. fig.

(cop. by Dekag, New York Faun. Fish. p. 357, pi. 63. fig. 208).

cetaceus, Gronov. Syst. ed. Gray, p. 6.
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Monstrosities :-—
8(jualud rashleiglianus, Couch, Trans. Linn. Soc. xiv. p. 91.

l'()lyprosopii8 (!) rashlfif-hauus, Coach, Hist. Brit. Fish. i. p. 07, pi. J").

macer, Couch, ibid.

Tlic gill-openings extend from the back nearly to the median line

of the thi'oat.

Attains to a length of more than 30 feet. Arctic seas ; occa-

sionally as far south as the coasts of Portugal and New Jersey.

I

I insert here, for the present, a genus the natural affinities of

•which appear to be with the Mustelina ; but as it is said to lack a

nictitating membrane, I am compelled to remove it from that group.

17. PSEUDOTRIACIS.
Pseudotriakis, Capello, Jorn. So. Math. Phjs. e nat. Lisboa, iv. 1867.

Two dorsal fins, without spines, the first very low and long, op-

posite to the space between the pectorals and ventrals. No pit at the

root of the caudal fin (?), which is without lower lobe. An anal fin.

No membrana nictitans. Spiracles behind the eye. Mouth crescent-

shaped, with a very short groove at the angle of the mouth. Teeth

very small, pointed, with small lateral cusps. Gill-openings rather

narrow.

Coasts of Portugal.

1. Pseudotriacis microdon.

Capello, I. c. pi. 5. fig. 1.

The first dorsal fin terminates in front of the ventrals, the second

opposite to and as large as the anal. Length of the mouth rather

more than that of the snout. Nostrils nearly on the same level with

the front margin of the mouth. {^Ciqiello.)

Portugal.
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Fam 3. RHINODONTIDtE.

Characters of the single genus.

18. EHINODON.
Rhinodon, Smith.

The origin of the tirst dorsal fin is somewhat in advance of the root

of the ventrals ; the second small, opposite to the anal ; both with-
out spines. A pit at the root of the caudal, which has the lower lobe

well developed. Side of the tail with a keel. Membrana nictitans

none*. Spiracles very small. Mouth and nostril near the extremity

of the snout. Teeth extremely small and numerous, conical. Gill-

openings wide.

Cape of Good Hope ; Seychelles.

1. Rhinodon typicus.

Smith, III. Zool. S. Afr. Fish. pi. 20; Miill. ^- Henle, p. 77, tab. 35. fig. 2
(teeth) ; Dumeril, Elasmobr. p. 428.

Snout very broad, short, and flat. Eyes very small. Upper jaw
with a long labial fold. Brownish, with whitish dots and narrow
transverse lines.

Cape of Good Hope ; Seychelles.

a. Portions of the jaws. Seychelles. Presented by Prof. E. P.

Wright.

Mr. Gill (Proc. Ac. Nat. Sc. PhUad. 1865, p. 177) has distinguished

a large Shark from California, the existence of which is known from

the teeth only, under the name of Micristodus pumtatus. He de-

scribes it in the following terms :
—" The dried deutigerous band of

the upper jaw is slightly curved forwards, about 19 inches between
the extremities, and somewhat more than an inch in -width in fi-ont.

The teeth are fixed and extremely minute, the largest being little

more than a line in length (in an example 20 feet long), and decrease

towards the ends of the jaw ; they are disposed in regularly trans-

verse rows, of w^hich there are over 160 (164—167) on each side,

while in front there are from 13 to 16 in each transverse row ; each

tooth is recurved backwards and acutely pointed, swollen and with

a heel-like projection in front rising from its base."

* A preparation brought home by Prof. Wright shows clearly that there is

really no nictitating membrane.
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Fam. 4. NCTriDANID^.

Characters of the single genus.

19. NOTIDANUS.
Notidanus, Cuv.

Ilexanchus et lleptfiucluis, auct.

Monoptei'bimis (part.), Bhtinv.

One dorsal fin only, without spine, opposite to the anal. No pit

at the root of the caudal fin. No membrana nictitans. Spiracles

small, on the side of the neck. No labial fold. Mouth crescent-

shaped. Dentition unequal in the jaws : in the upperjaw one or two
pairs of awl-shaped teeth, the following six being broader and pro-

vided with several cusps, one of which is much the strongest.

Lower jaw with six largo comb-like teeth on each side, beside the

smaller posterior teeth. Six or seven wide gill-openings.

Temperate and tropical seas.

a. GiU-openmgs si.v : Hexauclius.

1. Notidanus griseus.

Piscis vacca, Svilla, De corpor. marin. lapidescent. tabb. 1, 27, \' 28.

Griset, Brotiss. Ac. Sc. 1780, p. (3G3 ; Lacip. i. p. 2G9.

Squalus gi-iseus, Gm. L. i. p. 1495 ; Bl. Schn. p. 129 ; Risso, Ichth.

Nice, p. 37.

vacca, Bl. Schn. p. 138.

Monopterliinus griseus, Blainv. Faun. Fr. p. 77.

Notidanus griseus, Cuv. Rbgnc Ati. ; Bonap. Faun. Ital. Pesc; Couch,
in Zoohijid, 1846, p. 1337, and Finh. Brit. Isl. i. p. 21, pi. 4 ; Bo-
cage S,- Capello, Peix. Plagiost. p. 15.

monge, Risso, Fur. Merid. iii. p. 129.

Ilexanchus griseus, Miill. 8f Ilenle, p. 80 ; Yarr. Brit. Fi^h. 3rd edit.

ii. p. 515 ; Dumh-il, Elanmobr. p. 4^31, pi. 4. figs. 9-12 (teeth).

Teeth : Agass. Poiss. Fuxs. iii. pp. 92, 21(5, tab. E. figs. 2-4.

Snout obtuse, rounded, the no.strils being nearer to its extremity

than to the mouth. Dorsal and anal fins equal in size and shape
;

about one-half of the formei' is in advance of the anal. No single

median pointed tooth in the upper jaw. The first cusp of the lower

teeth not much larger than the following.

Mediterranean and Atlantic.

". Female : stuffed, 12 feet long. Isle of Wight. Presented by
Capt. Swinburn, E.N.

h. Male : stuffed, 7 feet long. Polperro.

c. Young. Nice. From Dr. Deakin's Collection.
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(/. Youup; : stuffed. From Mr. Yarrell's Collection.—Spotted with

black.

e. Jaws of spec. a.

fi. Crill-openings seven : Ileptanchus.

2. Notidanus cinereus.

Perlon, Brouss. Ac. Sc. 1780, p. 668 ; Lacfp. i. p. 220.

Squalus cinereus, Gm. L. i. p. 1497; BI. Schn. p. loS ; Risso, Ichtli.

Nice, p. 24.

Monopterliinus cinereus, Blainv. Faun. Fr. p. 80.

Notidanus cinereus, Cuv. Regtie Anim. ; Bonap. Faun. Ital. Fesc.

HeptancLus cinereus, {Rujin.) Miill. (^ Henle, p. 81, tab. 35. fig. 3

(teetb) ; DmnSril, Elasmohr. p. 432.

Ileptaucus angio, Costa, Faun. Nap. Chondrott. p. 5, tav. 13, and
tav. 14. fig. 3.

Snout produced and pointed ; cleft of the mouth nearly as long as

broad. Anal fin as long as, but lower than the dorsal ; two-thirds

of the dorsal are in advance of the anal. No single median pointed

tooth in the upper jaw ; the lower median tooth with a strong cen-

tral cusp. The first cusp of the lower teeth is much longer than the

others, and has one or two additional small cusps at its base.

Mediterranean and Atlantic.

a. Fine half-grown female. Nice. From Dr. Deakin's Collection.

b-c. Half-grown female and several foetus. Madeira. Presented

by J. Y. Johnson, Esq.

d. Adult male : stuffed, 7 feet long. From the Antarctic Expe-
dition.

e. Head : dried. Madeira. From the Collection of the Zoological

Society.

3. Notidanus platycephalus.

Squalus platycephalus, Tenore, 3Iem. Accad. Pont. i. 1809, pp. 241,

258.

Ileptanchus platycephalus, Costa, Faun. Nap. Chondrott. p. 12,

tav. 14.

Snout short and obtuse. No single median pointed tooth in the

upper jaw ; the lower median tooth with a central cusp. The first

cusp of the lower teeth is much longer than the others, and has not

any additional cusps at its base. (Costa.)

Mediterranean.

4. Notidanus indicus.

Notidanus indicus, Cuv. Regne Anim. ; Aqass. Poiss. Foss. iii. pp. 92,

217, tab. E. fig. 1 (teeth).

Ileptanchus indicus, 3Ii(ll. & Henle, p. 82, pi. 32 (teeth not good)

;

ISclde,/. Faun. Japan. Poiss. p. 303 ; Dumeril, F/asmob?: p. 434

:

Mardonald c)- Barron, Proc. Zoo/. Soc. 1868, p. 371, pi. 33.

Notorhj-nchus maculatus. Ayres, Proc. Calif. Ac. Nat. Sc. i. p. 72

;

Gill. Proc. Ac. Nat. Sc. Philad. 18G2. p. 495. and 1864, p. 149.
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Ileptanchus maculatus, Oirard, U.S. Pac. R.R. E.vp. Fish. p. 3(i7.

Notorliyiichu.s borealis, Gill, I. c. 18G4, p. loO.

Snout short and rounded ; cleft of the mouth broader than long.

A single median pointed tooth in the upper jaw ; the lower median
tooth with lateral cusps, but without central cusp. The first cusp of

the lower teeth is much stronger than the others, and serrated on its

outer margin.

From the Cape of Good Hope to California.

(I. Stuffed, 4| feet long. Cape Seas.

I). Jaws of an adult example.
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Fam. 5. SCYLLIIDtE.

The first dorsal fin above or behind the ventrals,

without spine ; an anal fin. No membrana nictitans.

Spiracle always distinct Mouth inferior. Teeth

small, several series being generally in function.

20. SCYLLIUM.

Scylliuiu, sp., Cnv. Regne An.
Scylliuiu, 31iUl. if Henh; p. 3.

Scylliorliinus, Ilalffilurus, Poroderma et Cephaloscyllium, Gill, Ann.
Lye. Nut. Hist. New York, vii. p. 407.

Two dorsal fius without spines, the first above or behind the ven-

trals ; the origin of the anal fin is always in advance of that of the

second dorsal. Spiracle behind the eye. ^'asal cavity separate from

the mouth. Teeth small, with a middle longer cusp and generally

one or two small lateral cusps, arranged in numerous series. Eggs
similar to those of the Rays. Upper edge of the caudal fin not

.serrated.

Temperate and tropical seas. The species do not attain to a

large size.

1. Scyllium marmoratum.

Scylliuui marmoratum, Benn. Life of liajfles, p. Ci»3.

maculatum, Grai/, Lid. Zool. ; lUcltnrds. Ichth. Chin. p. 193
;

Midler ^- Henle, p. 5, pi. 7 ; Cant. Med. Fish. p. 891 ; Blcek. Verh.

Bat. Gen. xxiv. Plagiost. p. 16 ; Dumcril, Elasmohr. p. 319 (not

Bl. Schn.).

Nasal valves confluent, Mithout cirrus, forming together a broad

flap in front of the mouth, the posterior edge of the flap being free,

not interrupted in the middle, concave. Both jaws with a well-

developed labial fold, extending from near the symphysis of the lower

jaw, round the angle of the mouth, to the nasal flap. Teeth of both

jaws very small. Gill-openings as wide as the slit for the eye.

Ventral fins subtruncated behind. End of the anal fin below the

middle of the dorsal ; the length of its base is nearly equal to tliat

of the dorsal, and about two-thirds of its distance from the caudal.

Upper parts with irregular brown spots more or less confluent into

ocelli or undulated bands. Lower parts immaculate.

East-Indian archipelago.

a. HaK-grown : skin. Singapore. From Dr. Cantor's Collection.

b. Half-grown. India. Presented by General Hardwicke.—Type
of 8c. maculatum.
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r. Half-grown : skin. Sumatra. Presented by Sir T. S. Baffles.

—

Type of the species.

d. Adult. East-Indian archipelago. From Dr. Bleeker's Col-

lection.

e. Adult. India.

/. Adult: stuiFed. Presented by Sir A. Smith.

2. Scyllium maculatum.

Squalus macidatus, BI. Srhii. p. I^IO ("not mict.).

? Squahis cuvier, Peron i^- Les. Jouni. Ac. Nat. Sc. Phil. ii. p. 351.

Nasal valves confluent, without cirrus, forming together a broad
flap in front of the mouth, with the hinder margin concave. Both
jaws with a well-developed labial fold, extending from the symphysis
of the lower jaw, round the angle of the mouth, to the nasal flap.

Teeth of the lower jaw of moderate size, with a long median cusp,

and a pair of small cusps on each side. Gill-openings narrow. Skin

of the trunk rough. Ventral fins obliquely truncated behind. End
of the anal fin below the middle of the dorsal ; the length of its

base is equal to that of the dorsal, and three-fourths of its distance

from tlie caudal. Brownish above and below, with scattered round
brown spots scarcely as large as the eye, and distant from one
another.

Australian seas.

a. StuiFed, 23 inches long. Bramble Bay. Presented by the

Earl of Derby.

This species difi'ers from 8e. marmoratum, beside the coloration, in

the much larger size of the teeth ; one of the mandibular teeth is

3 millims. long, and as many broad in the example described. Also

the giU-openings are considerably narrower.

3. Scyllium edwardsii.

Squalus catulus, Edwards, Glean, iii. tab. 289.

ScylUum edwardsii, Cuv. Regne An. ; 31)111. <§ Henle, p. 4, pi. 1 ; Du-
meril, Elasmohr. p. 319.

pictum, Midi. 8^ Hmle, pp. 4, 189.

Nasal valves confluent, without cirrus, forming together a broad
flap in front of the mouth, the posterior edge of the flap being free, not

intcrniptcd in the middle, scarcely concave. A short labial fold

round the angle of the mouth, not extending far towards the sym-
physis of the jaws. Teeth of both jaws minute, tricuspid. End of

the anal fin below the anterior part of the dorsal ; the length of its

base is more than that of the dorsal ; and about two-thirds of its

distance from the caudal. Uniform dark brown (in a preserved

state).

Cape of Good Hope.

a-f. Stuflfed, 19-25 inches long. From Sir A. Smith's Collection.

g-h. Young. From Sir A. Smith's Collection.

VOL. Tin, 2 D
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4. Scyllium canicula.

Galeus stellaris major, Bellon. De Aquat. p. 73.

Canicula aristotelis, Rondel, p. 380.

Catulus minor, Sah. i. fol. 137 c. ic; Aldrov. iii. c. 34, p. 390; Wil-
luijhhy, p. G4, tab. V, 4. fi(^. 2 ; Jonstmi, p. 2-5, tab. 8. iig. 2.

Squalus, sp., Artedi, Gen. nos. 10 & 11 (synon. much confused).

Squalus, sp., Gronov. Mus. ii. p. 44. no. 199, and Zoophyl. p. 32.

no. 144.

Squalus canicula, L. Syst. Nat. i. p. 399 ; Hisso, Eur. Merid. iii. p. 116.

catulus, L. Si/st. Nat. i. p. 400 ; Brihm. Ichth. Mass. p. 5

;

Bl. pi. 114; BL Schn. p. 127; Rissn, Ichth. iVice, p. 29 ; Bonov.
Brit. FwJi. iii. pi. 55 ; Gronov. Syst. ed. Gi-ny, p. 5.

Lesser Spotted Dog-fisli (male) and Spotted Dog-fish (fem.), Perm.
Brit. Zool.ni. pp. 101, 99, pi. 15, or, edit. 1812, pp. 148, 150, pi. 19;
Couch, Fish. Brit. Isl. i. p. 14, pi. 2.

Grande Roussette, Duham. Peschcs, iii. sect. ix. p. 304, pi. 22. fig. 1.

Squale rochier, Lacep. i. p. 233, pi. 10. fig. 1.

Scyllium canicula. Cur. Jihyyie An. ; Bonap. Faun. Ital. Pesc. ; MilU.

^ Ilenle, p. 6, pi. 7 ; Yarrell, Brit. Fish. 2nd edit. ii. p. 487, 3rd

edit. ii. p. 470 ; Parn. Wern. Mem. vii. p. 407 ; Nilss. Skand. Faun.
Fisk. p. 711 ; Thoynpsun, Nat. Hist, Ireland, iv. p. 247 ; Eroyer,

Damn. Fisk. iii. p. 814 ; Dumeril, Elasmohr, p. 315 ; Bocage Sf

Capello, Peix. Playiost. p. 11.

Scylliorhinus catulus, Blainv. Faun. Franq. p. 69, pi. 17. fig. 1.

? Squalus elegans, Blainv. I. c. p. 73.

The nasal valves confluent, without cirrus, forming together a

simple broad flap in front of the mouth, the posterior edge of the

flap being nearly entirely free, not interrupted in the middle. Lower
jaw with a lateral labial fold ; upper jaw without trace of a labial

fold. Teeth of moderate size. Ventral fin with the posterior portion

prolonged, its length being nearly equal to the distance of the first

gill-opening from the extremity of the snout. Anal fin entirely in

front of the dorsal, the length of its base being equal to its distance

from the caudal. Upper parts finely dotted with brown ; fins with

larger spots.

Coasts of Europe,

or. Adult : Stuffed. English coast.

b. Adult : skin. English coast. From Yarrell's Collection.

c-e. Fine specimens. Guernsey. Presented by Dr. A. Giinther.

/, g, h. Half-grown. Holland. From the Collection of Dr. van

Lidth de Jeude.

i-l-. Adult and half-grown. Lisbon. Presented by the Eev. E.T.Lowe.

I. Half-grown : stuffed. Lisbon,

m. Adult. Nice. From Dr. Deakin's Collection.

n, 0. Adult and half-grown. Mediterranean.

p-s. Adult : stuffed. Mediterranean.

t. Adult. Dalmatia.

u-w. Adult, half-grown, and yoi;ng. Golden Horn. From Mr.

Millingen's Collection.

5. Scyllium stellare.

Galeus stellaris minor, Bellon. De Aquat. p. 74.
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Caniculii saxatilis, Itondd. p. 383.

Catuliis major, Salriaii. i. p. 138, c. ic. ; Aldrov. p. 390; Willughhij,

p. (52, talj. ]5 4. fi<^. 1.

Squalus, up., Arfcdi, Gen. p. (50. no. 12 ; Grunov. Mus. Ichth. ii. p. 45.

no. 200, and Zoophijl. p. 32. no. 145.

Squalus stollaris, L. Syd. Nat. i. p. 390 ; Risso, Ichth. Nice, p. 31,

and JBar. Mcrid. iii. p. 1 10.

canicula, BrUim. Ichth. Mass. p. 4 ; Bl. tab. 112 ; Bl. Schn.

p. 120.

Cliat rocliier ou Petite Roussette, Duhamel, Pcschcs, iii. sect. ix. p. 304,
pi. 22. figs. 2 & 3.

Roussette, Laccp. i. p. 221.

Scyllinm catulus, Cuv. Rigne An. ; ram. Wern. Mem. vii. p. 410 ;

Mull. Sf Henle, p. 9, pi. 7 ; Bocar/e <§• Capello, PeLv. Play. p. 1 1

;

Dumcril, Elasmobr. p. 316 ; Coste, Compt. Rend. 18(57, Januar.

p. 99, or Ann. Mag. Nat. Hist. 1807, xix. p. 227.

stellare, Fleni. Brit. An. p. 1(35 ; Bonap. Faun. It. Peso. ; Thomp-
son, Nat. Hist. Ireland, iv. p. 247.

Scylliorhinus stellaris, Blainville, Faune Franq. p. 71, pi. 17. fii?. 2.

Spotted Dog-fish, var., Pcmm. Brit. Zool. iii. p. 100, and, ed. 1812, iii.

p. 150.

Large Spotted Dog-fish, Yarrell, 2nd ed. ii. p. 493, 3rd edit. ii. p. 477.

Nurse Hound, Couch, Hist. Fish. Brit. Isl. i. p. 11, pi. 1.

The nasal valves are not confluent, separated from each other by
a considerable interspace ; they are slightly folded, but without pro-

minent cirrus. Lower jaw with a short lateral labial fold com-
mencing from the angle of the mouth ; upper jaw without trace of

a labial fold. Teeth very small, those of the lower jaw narrow,

without lateral cusp. Ventral fin with the posterior portion sub-

truncated. End of the anal fin below the middle of the dorsal, the

length of its base being rather more than its distance from the cau-

dal. Upper parts with rounded brown spots, some of which are

nearly as large as the eye.

Vert. 134, 01 of wliich are in front of the anal.

Coasts of Europe.

a, h. Adult : stuffed. Firth of Forth. Purchased of Mr. Parnell

c-d. Adult and half-grown. Lyme llegis. Presented by the Earl

of Enniskillen.

e. Adidt : stuffed. England. Museum Sloane.

/. Half-grown. Dalmatia.

g-lc. Young. Mediterranean.

j-m. Adult and half-grown : stuffed. Mediterranean.

n. Young.
0. Skeleton.

Scyllium, sp., Filippi, Rev. ct Mag. Zool. 185:5, pp. 109,280;
ScgUium acanlJionotnm, Filippi, Mem. Ac. Sc. Torin. xviii. 1859,

p. 19;3, fig. 2; Dumcril, Elasmobr. p. 324. This name has been
given to a fretal example from the Mediterranean, with a double

series of spines along the back. Such spines are found in the em-
bryos of a number of species of Sci/tUmn, Chinuvra, &c. The spe-

cimen examined by Filippi was either a Sc. stellare or canicula.

2 D 2
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6. Scyllium capense.

Scyllium capense, (Smith) Midler 8f Henle,^. 11 ;
Bumeril, Masmobr.

p. 320.

The nasal valves are not confluent, separated from each other by

a considerable interspace ; they are slightly folded, but without pro-

minent cirrus. Lower jaw with a short lateral fold commencing

from the angle of the mouth ; upper jaw without trace of a labial

fold. Ventral fiu with the posterior margin very oblique. End of

the anal fin nearly opposite to the beginning of the dorsal, the length

of its base being nearly twice that of the dorsal, but less than its

distance from the caudal. Teeth very small, with indistinct lateral

cusps. Upper parts with whitish spots and alternate darker and

lighter cross bands. Lower parts uniform light-coloured. Dried

examples of a nearly uniform dark brown.

Cape seas ; Indian Ocean.

a-d. Stuffed, from 24 to 41 inches long. Cape seas. Presented by

Srr A. Smith.—Types of the species.

e-f. Stuffed, 40 inches long. India.

7. Scyllium burgeri.

Sc_yllium biirgeri, Miiller ^- Hcnie, p. 8, pi. 2 ; Schleg. Faun. Japon.

Poiss. p. 301 ; Bleek. Act. Soc. Sc. Ind.-Neerl. i. Amhoyna, p. 09.

Halffiliu'us biirgeri, Gill, Ann. Lye. Nat. Hist. Netv York, vii. p. 412

(name only).

The nasal valves are not confluent, are separated from each other by

a considerable interspace, and without cirrus. Angle of the mouth
without, or with only a trace of, a labial fold. Teeth very small.

Ventral fin with the posterior margin very oblique. End of the anal

fiu opposite to, or slightly in advance of, the origin of the dorsal ; the

length of its base is rather more than that of the dorsal, and about

one-half of its distance from the caudal. Light brownish, with dark

cross bands ; each band spotted with brownish black ; a few black

spots between the bands. Lower parts immaculate.

Japanese Sea ; East-Indian archipelago.

CI. Half-growii. Japan. Purchased of Mr. Jamrach.

b-c. Half-grown. Formosa. From Mr. Swinhoe's Collection.

d, e. Adult. Amboyna.

f-ff.
Foetus. Presented by J. Bowerbank, Esq.—Back with two

longitudinal series of spines.

8. Scyllium laticeps.

Scyllium laticeps, Dumeril, liev. et May. Zoul. 1853, p. 84, pi. 3. fig. 2

(bead) ; Elasmohr. p. 323.

Cephaloscyllium laticeps, Gill, I. c. (name only).

The nasal valves are not confluent, are separated from each other by

a very broad interspace, and without prominent cirrus. No labial

fold. Teeth very small, tricuspid. Head very broad and depressed.

End of the anal fin nearly opposite to the end of the dorsal ; anal a

I
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little longer than the dorsal, the length of its base being nearly equal
to its distance from the caudal. Brownish, marbled with darker.

Tasmania.

a. Adult (0"'-90 long). Purchased by Mr. Schwarzschild.
6. Adult (0'"-90 long) : stuffed.

9. Scyllium bivium.

Scyllium bivium, (Smith) Miiller Sf Henle, p. 8.

The nasal valves are widely separate from each other, rather small

and narrow, turned outwards and uptvards ; no cirrus. Both jaws
with a labial fold proceeding from the angle of the mouth for about
half their length. Teeth not very small, those of the lower jaw
without, or with very indistinct lateral cus])s. Ventral tin with the

posterior margin obli(iue. The second dorsal fin has a rather longer

base, and is generally a little larger, than the first. End of the anal

fin opposite to the origin of the dorsal ; its base is rather longer

than tliat of the dorsal, and somewhat more than one-half of its

distance from the caudal. Granulations of the back of the trunk
equally minute. Uniform brownish black in a dried state*.

Cape of Good Hope.

a. Type of the species, stuffed, 27 inches long. From Sir A. Smith's

Collection

.

10. Scyllium chilense.

Scyllium chilense, Guichoi. in Gay, Chile, Zool. ii. p. 362.

bivium, Dtmieril, Elasmohr. p. 321 (not synon.).

The nasal valves are widely separate from each other, slightly

folded, with a downward twist ; no cirrus. Both jaws with a labial

fold proceeding from the angle of the mouth for about half their

length. Teeth very small, those of the lower jaw without lateral

cusps. Ventral fin with the posterior margin rather oblique. The
two dorsal fins equal. End of the anal fin opposite to the origin of

the dorsal ; the length of its base is equal to that of the dorsal fin,

and conspicuously less than one-half of its distance from the caudal.

Two bands of rather stronger granulations along the middle of the

back. Back of the trunk with two, of the tail with four irregularly

rhombic black transverse blotches. Upper parts with scattered small

black spots besides.

Coast of Chile,

a-c. Stuffed, 21-22 inches long. Islay. Purchased of ilr. ^^^litely.

11. Scyllium africanum.

Squalus africaniis, Gm. L. i. p. 1494; BL Schn. p. 129; Lac^p. i.

p. 251.

vittatus, Shaw, Zool. Misc. pi. 346.

* I do not understand Low Miiller nnd Henlo obtained tlieir not«s on the

roloration, as tliov had only one example for exaniinalion, the same from which
I have made the diagnosis, and the only one known to exist in collections.



406 SCYLLIIBJi.

Scyllium africanum, Cuv. Hk/iw An. ; 3IiiU. c^ Henle, p. 12, pi. 7

;

Stnith, 111. Zoul. S. Aft: Finh. pi. 2-5. fig. 1 ; Ditmeril, Elasvwhr.

p. 321.

Squalus sh-iatus, Forst. Descr. An. ed. Liclit. p. A()7.

Scvllium variegatum, S/iiith, I. c. fig. 2 ; 3Jii//cr ^- Henle, p. 14.

pantberiuum, Smith, I. c. fig. 3 ; Midler ^- Jlenle, p. 13 ; Biimeril,

Elasmohr. p. 322.

Nasal valves widely separate from each other, each with a pro-
minent, shorter or longer cirrus*. A labial fold at the angle of the
mouth, not extending on the upper jaw. Teeth very small, tricuspid.

The second dorsal tin only half the size of the first ; end of the anal

fin below the middle of the second dorsal. The coloration varies.

South Africa.

Yar, a. africana a. striata. Five or seven black bands along the

upper parts ; each band sometimes lighter in the middle.

a-g. Stufied, from 22 to 38 inches long. Cape seas.

7i. Half-grown. Cape of Good Hope.

Var. /3. variegata. Only the black outlines of some of the dorsal

bands remain ; sides with indistinct small blackish spots.

i. Type of Sc. variegatmn, 24 inches long : stuiFed. Algoa Bay.
From Sii' A. Smith's Collection.

Var. y. jiantherina. Upper parts covered with ii'regular ring-like

blackish markings.

k. Type of 8c. pantherinv.m, 27 inches long : stuifed. Algoa Bay.
From Sir A, Smith's Collection.

21. PRISTIURUS.

Pristiurus, Bonap. Fann. Itul. Peso.

Two dorsal fins, without spines ; the first above or behind the

ventrals ; origin of the anal fin in advance of that of the second

dorsal. A series of small, flat spines on each side of the upper edge

of the caudal fin. Snout much produced, covered with a thick layer

of cellular tissue, within which a gelatinous substance is secreted,

escajjing by numerous pores of the skin. Spiracle behind the eye.

Nostrils wide, inferior, covered by a short valve. Teeth small, tri-

cuspid.

European seas.

1. Pristiurus melanostomus.

Squalus catulus, Gmmer, Trundh. Selsk. Skrift. ii. p. 249.

Haae-Gjjile, Strom, Siindm. i. p. 283.

Rodhaae, Ascan. Ic. iv. p. 5, tab. 38.

Squalus prionunas. Otto, Conspect. p. 5.

ScyUium artedi, Sisso, Fur. Merid. iii. p. 117.

* The cirrus extends to the labial margin not only in the examples named
" variajatum" and "pantherinum!'' but also in some really banded specimens;

generally it is shorter.
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Squalus anniilatus, Nil.is. Prodr. p. 114.

Scylliorliiuua delarochianus, lihii/iv. Faun. Frati^. p. 74.

melastomus, {liujinesqw) liluinc. I. c. p. 75.

Pristiurus melanostonius, Bonap. Faun. Hal. Pcsce ; Miiller ?f
Ilenh,

p. 15, pi. 7 ; Yarrell, Brit. Fish. 2ud edit. ii. p. 375, or 3rd edit. ii.

p. 479; Dumeril, Elaxmohr. p. 325.

.Scylliuiii auiiulatuui, Kihs. 8k(uid. Faun. p. 713.

iiielastomum, Jonpis, Man. p. 497 ; Kroy. Damn. Fisk. iii.

p. 8.32.

Pristiurus artedi, Bocaf/e <5* Capello, Peix. Plagiod. p. 11.

Plack-moutbed dog-fi.sb, Couch, Fish. Brit. Isl. i. p. 18, pi. 3.

Nasal valves separated by a broad interspace, nearer to the mouth
than to the end of the snout ; a short labial fold round the angle of

the mouth. Dorsal fins subequal in size, the second above the hinder

part of the anal ; anal fin nearly as long as the head to the first gill-

opening. Upper parts with rounded darker spots of various sizes,

each with a lighter margin.

European seas.

«. Adult (28 inches). North coast of Norway. Purchased of Hr.

Brandt.

b-c. Adult : skins. Great Britain. From Yarrell's Collection.

d. Adult. Lisbon. Presented by the Eev. R. T. Lowe.

e-f. Adult and half-grown. Madeira. Presented by the Eov. 11.

T. Lowe.

g, h, i. Adult and half-grown. Madeira. Presented by J. Y. John-

son, Esq.

k. Half-grown. Nice. From Dr. Deakiu's Collection.

I, m-n. Half-grown. Mediterranean. Purchased.

22. GINGLYMOSTOMA.
fTinglymostoma, Miiller Sf Ilcnle, p. 22.

Nebrius, Rilppcll, N. W. Fisch. p. (52.

Two dorsal fins, without spines ; the first above or behind the

ventrals ; the second opposite to, and somewhat in advance of, the

anal. Eyes very small ; spiracle minute, behind the eye. Nasal and

buccal cavities confiuent. The nasal valves of both sides form one

quadrangular flap in front of the mouth, each being provided Avith a

free cylindrical cirrus. An upper and lower lip, tlie latter not ex-

tending across the symphysis. The fourth and fifth gill-openings

clo.se together.

Two subgenera may be distinguished according to the denti-

tion :

—

u. Teeth of both jaws in many series, each with a strong median cusp,

and one or two nuu-h smaller cusps on each side : Ginglymodovia,

M. & II.—Atlantic and Indian seas.

/3. Teeth of both jaws in only a few (three) series, the foremost only being

in function. Each tooth has a convex, finely and equally serrated

margin : Nehriu.^, Kiipp.—Indian sea-s.
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a. GlNGLYJIOSTOMA.

1. Ginglymostoma cirratum.

Gata, I'arra, p. 86, pi. 34. fig. 2.

Squalu-s cirratus, G7n. L. i. p. 1402 ; Lacep. i. p. 245 ; Bl. Schn.

p. 128.

punctulatus, Lacep. ii. p. 120, pi. 4. fig. 3 ; Bl. Schn. p. 549.

punctatus, Bl. Schn. p. 134.

argus, Bancroft, Zool. Journ. v. p. 82.

Ginglymostoma cirratima, Milller ^ Herile, p. 23 ; Diimeril, Elasniobr.

p. 334.

fulviim, Boey, Mem. Cub. ii. 342, and Repert. Fis.-nat. Cub.
1868, p. 4-55.

caboverdianus (sic), Capello, Jorn. Sc. Math. Phys. e Nat. 1867,

p. 167, fig. 1.

The nasal cirrhus reaches the lower lip. Angles of the dorsal,

anal, and pectoral fins obtusely rotmded. Length of the caudal fiu

one-third, and in young examples two-sevenths of the total length.

Uniform brownish ; young examples with scattered small, round
black spots.

Tropical parts of the Atlantic.

a-h. Stuffed, 8 and 6 feet long. West Indies.

c-g. Half-grown (28 inches) : stuffed. West Indies.

h. Young. South America. Presented by Sii' R. Schomburgk.
i, h-l. Half-grown. St. Croix. Purchased of Mr. Stevens.

m. Half-grown. Cuba. From the Collection of the Zoological

Society.

n. Half-grown.

2. Ginglymostoma miilleri.

? Scyllium ferrugineum, Lesi<. Voy. Coq. Zool. ii. p. 95.

Ginglymostoma concolor, Milller &,• Henle, p. 22, pi. 6 (not Biipj).).

The nasal cirrus reaches nearly to the labial margin. Angles of

the fins pointed ; the length of the caudal is about two-sevenths of

the total. Uniform brownish. {M. (^- H.)
India. Attains to a length of 8i feet.

3. Ginglymostoma brevicaudatum.

Giinth. hi Fish. Zanz. p. 141, pi. 21.

The nasal cirrus is very short, terminating at a great distance

from the labial margin. Fins short, with the angles obtusely rounded;

length of the caudal fin two-ninths of the total. Uniform dark

bro^wn, with minute black dots.

Zanzibar ; Seychelles.

a. Type of the species, stuffed, 25 inches long. From Lieut.-Col.

Playfaii-'s Collection.

b. Skull of a large example. Seychelles. Presented by Swinburne

Ward, Esq.

c. Jaws of a large example.
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i3. Nebhius.

4. Ginglymostoma concolor.

Nebrius concolor, Riipp. N. W. Fisch. p. 62, t<af. 17. fig. 2.

Ginglymostoma concolor, Cant. Mai. Fish. p. 305.
riippellii, Bleek. Verh. Bat. Gen. xxiv. Flayiost. p. 91, or Nat.

Tijds. Ned. Ind. iii. p. S'A; DumSril, Elasmohr.' ^. 334.

The nasal cirrus reaches nearly to the lower lip. Angles of the
pectoral, dorsal, and anal fins pointed. Length of the caudal fin

about one-thii'd of the total. Uniform brownish.
Red Sea ; Indian Ocean and archipelago.

a. Adult (28 inches). Java. From Dr. Bleekcr's Collection.

6. Adult : stuffed. Pinang. From Dr. Cantor's Collection.

23. STEGOSTOMA.
Stegostoma, Miiller Sf Henle, p. 24.

Two dorsal fins, without spines ; the first above the ventrals, the

second in advance of the anal, which is very close to the caudal.

Tail, with caudal fin, exceedingly long, half of the total length.

Eyes very small, spiracle as wide as and situated behind the orbit.

Nasal and buccal cavities confluent. Snout very obtuse ; upper lip

very thick, like a pad, bent downwards over the moutli, with a free

cylindrical cirrus on each side. A well-developed labial fold round
the angle of the mouth. Teeth small, trilobed, in many series, oc-

cupying in both jaws a transverse flat subquadrangular pad. The
fourth and fif?th gill-openings close together.

1. Stegostoma tigrinum.

Si-ba, iii. p. lOo, tab. 34. fig. 1.

Squalus, sp., Gronov. Mus. Ichth. i. p. 02, and Zoo2)hyl. p. 31. no.

147.

Squalus tigrinus, Gm. L. i. p. 1493; Lucep. i. p. 249; Foist. Zoul.

Ind. p. 24, pi. 13. fig. 2.

longicaudus, Gm. L. i. p. 1496.

fasciatus, Bl. tab. 113 ; Bl. Schn. p. 130.

Zebra-Shark, Shaw, Nat. 3Iisc. pi. 434.

PoUee makum, Bussell, Fish. Coram, i. pi. 18.

Scyllium heptagonum, liiipp. N. W. Fisch. p. 61, pi. 17. fig. 1.

Stegostoma fasciatum, 3Iiiller ^-IlodCf-p. 2.5, pi. 17 ; Cant. Mai. Fish.

p. 396; Bleek. Verh. Bat. Gcii. xxiv. iYw/. p. 23; Dumeril, Elas-
mohr. p. 336; Gilnth. in Fish. Zanz. p. 140.

carinatuui, Blijth, Journ. As. Sac. Beng. xvi. 1847, p. 725,
pi. 25 h. tig. 1.

Squalus cirrosus, Gronor. Sijst. ed. Gray, p. 6.

Brownish yellow, with black or brown transverse bauds or stripes,

or with snuff-coloured rounded spots.

Indian Seas.

a. Stuffed, 6 feet long. India. Presented by T. C. Jerdou, Esq.

h-d. Adult and half-grown : stuffed. India.
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e-f. Adiilt and half-grown. Zanzibar. From Lieut.-Col. Play-
fair's Collection.

g-i. Half-grown and young : stuffed. Zanzibar. From Lieut.-Col.

Playfair's Collection.

h. Adult : stuifed. Ceylon. From the Collection of the Zool. Soc.

l-n. HiiJf-grown and young. Formosa. From Consul Swiuhoe's

Collection.

0. Half-grown. From the Collection of Dr. van Lidth de Jcudc.

li-q. Young : stuffed.

24. PARASCYLLIUM.
Parascyllium, Gill, Ann. Lijc. Nat. Hist. New York, 18G1, p. 412.

Two dorsal fins, without spines, the first behind the ventrals
;

origin of the anal fin in advance of the second dorsal. Spiracle

minute, below the posterior angle of the orbit. Nasal and buccal

ca\itics confluent. Two nasal valves, each with a short cirrus.

Lower lip well developed. Teeth small, lanceolate, only those of the

lower jaw with indistinct lateral cusps. The four first gill-openings

distant and much narrower than the last, which is approximate to

the fourth and very wide.

Tasmania.

1. Parascyllium variolatum.

Hemiscyllium variolatinii, Dumml, Rev. et May. Zoul. 1853, p. 121,

pi. 3. fig. 1, or EUmnobr. p. 327.

Lower lip not continuous across the symphysis of the lower jaw

;

mouth midway between the eye and the extremity of the snout. The
two dorsal fins subequal in size, the first very distant from the root

of the ventral ; anal nearly entirely in advance of the second dorsal.

Dark brown above, with more or less distinct black spots.

Tasmania.

a. Fine specimen, 31 inches long. Purchased of Mr. Schwarzschild.

25. CHILOSCYLLIUM.
Hemiscyllium et Chiloscyllium, Midler Hf Henle.

Two dorsal fins, without spines ; the first above or behind the

ventrals. Anal fin placed far behind the second dorsal, and very

close to the caudal. Spiracle ver}^ distinct, below the eye. Nasal

and buccal cavities confluent. Nasal valve folded, with a cirrus.

Lower lip well developed, continuous or interrui)ted in the middle.

Teeth small, triangular, with or without lateral cusps. The two
last gill-openings close together *.

Indian and Australian seas.

1. CMloscyllium ocellatum.

Squalus ocellatus, Gm. L. i. p. 1494 ; Lacep. i. p. 253 ; Bl. Schn.

p. 129 ; Shaw, Nat. Misc. pi. 161.

* This is the case in Hemiscyllium as well as Chiloscylliuvi,
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nemiscylliiun ociilatmu, Muller <!>- llimle,^. 16; Dumdril, Ela<mohr.
p. 3l'C..

Scyllium ocellatiim, Blijth, Juurn. As. Soc. Bcmj. 1847, p. 72G, pi. 25 b.

iig. 2.

The lower labial fold is not continued across the symphysis. The
first giU-openinf,' narrower than the second, scarcely wider than the
orbit. IMouth mucli nearer to the end of tlie snout than to the eye.

Body with scattered round black spots ; a large black, white-edged
ocellus above the pectoral fin.

Australia.

a. Fine specimen. Capo York. From Hr. Darnel's Collection.

h. Half-grown. North-west Australia. From the Haslar Collection.

c-d. Half-grown. Sunday Island. Presented by J. B. Jukes, Es(i.

e. Adult (33 inches) : stutfed. Australia. Presented by the Earl
of Derby.

/. Half-grown : stuff'ed. South Sea.

<j-h. Half-grown : stuffed.

2. Chiloscyllimn trispeculare.

Hemiscvllium trispeculare, liichards. T'o)/. Erch. df Ter. Fish. p. lo,
pi. 28, and Ic. IHsc. p. 5, pi. 1. fig. 2.

Scarcely specifically distinct from Ch. oceUnium.

The lower labial fold is not continued across the symphj-sis.

Tho first gill-opening as wide as the second, and distinctly wider
than the orbit. Mouth much nearer to the end of the snout than
to the eye. Head and body covered with small brown spots, which
on tho hinder part of the trunk are arranged in small rings ; some
indistinct dark bands across the back ; a large black white-edged
occUus (with one or two smaller ones behind) above the pectoral fin.

North-western Australia.

a. Type of the species, 22 inches long. Presented by Sir J. Rich-
ardson,

ScyUium malaisianum, Less. Voy. Coq. Zool. ii. p. 94, pi. G, or

Sq/lUi(7n freycineti, Quoy & Gaim. Voy. Uran. Poiss. p. 1U2, from
Waigiou, referred bj^ Miiller and Henle (and Aug. Dunieril) to their

ChlloscyUiuw, is evidently most closely allied to Cli. ocellatum and
trispeculare ; but it lacks the ocellated spots above the pectoral : with

regard to the brown spots it is intermediate between the two species

mentioned.

3. Chiloscyllium indicum.

Squalus, sp., Gronov. Mus. Ichth. i. p. Gl. no. 133; Zoophi/l. no. I-IO

(from a specimen in which the anal fin is cut away).
Squaliis indicus, G'wi. L. i. p. Io03 ; HI. Schii. p. 137.

Squale dentcle, Lacep. i. p. 281, pi. 11. fig. 1.

Sqiialus grouoviamis, Lacfip. i. p. 280.

tubercidatus, HI. Srlui. p. l-">7.

liituseU, p. 10, pi. IG (I5ok('e Sovrah and Ra Sorrab).

ScyUium plagiosuin, Benmtt, Life of Itajles, p. G94.

oruatiuii, Gray, III. Intl. Zool. c. fig.
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Chiloscyllium plagiosum, Miiller ^ Henle, p. 17; Cant. Mai. Fish.

p. 392 ; Bleek. Verh. Bat. Gen. xxiv. Plagiost. p. 17 ;
Dumeril,

Masmob?: p. 328 ; Bai/, Fish. Malabar, p. 267.

griseum, Miill. ^- Henle, p. 19, pi. 4 (uot good).

tuberculatum, Miill. Sf Henle, p. 19 ;
Bleek. I. c. p. 20 ;

Dum6ril,

I. c. p. 331 ; Xner, Novara, Fisch. pp. 412, 413.

Squalus caudatus, Gronov. Si/st. ed. Gray, p. 8.

Scyllium hasseltii, Bleek. I. c. p. 19.—^ phymatodes, Bleek. I. c. p. 21 ; Dtimeril, I. c. p. 331.

Hemiscvllium malayanuni, Bleek. Nat. Tych. Ned. Ind. vii. p. 376

(not Less.).

Chiloscyllium margaritiferum, Bleek. Ned. Tyds. Dierk. i. p. 243
;

Dumeril, I. r. p. 329 (young).

Syncbismus tuberculatus, Gill, Ann. Lye. Nat. Hist. New York, 1861,

p. 408 (name only).

The lower labial fold is perfectly coutinuous. Mouth mtich nearer

to the eye than to the extremity of the snout, which is produced,

more or less obtuse. Posterior margin of the two dorsal fins convex.

The first dorsal inserted behind the base of the ventrals. Some-

times one or three smooth or tubercular ridges along the back *.

Coloration variable.

IncUan Ocean and archipelago, from the Cape of Good Hope to

Japan.

Var. a. plagiosa. Up]yer parts ivith broad darh cross bands

;

each band including some rozmd white and black sjjots. {Some ex-

amples with a median dorscd keel.)

a. Stuffed, 31 inches long. China seas. Presented by General

Hardwicke.

b. Young. Amoy. From Consul Swinhoe's Collection.

c. d-g. Adult and half-grown. Japan. Purchased of Mr. Jamrach.

h. Adult. Formosa. From Consul Swinhoe's Collection.

Var. /3. margaritifera. These are young examples, with black

cross bands, each band including larger and smaller round white

spots.

i, k. Five inches long. China.

l-m. Four and a half and ten inches long. Japan. Purchased of

Mr. Jamrach.

Var. y. Body with simple dark cross bands,

n-o. Young. Vizagapatam. Presented by Captain Mitchell.

p~q. Young : stufted. Pinang. From Dr. Cantor's Collection.

r-t. Half-grown : stuffed. India.

Var. £). The cross bands are breaking up into a greater number of

narrower bands with dark margins.

u. Half-grown : stuffed. Cape seas. Presented by Sir A. Smith.

—

Back with three very indistinct ridges.

* These ridges are very inconstant—sometimes very prominent and tubercular,

souiotimes vei-y indistinct, sometimes only the median is visible. The pretended

species "tuberculatus" does not even represent a variety.
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V. Half-grown. Purchased of Hr. Frank.—Back with three very
distinct ridges.

«'. Yoiiug: skin. From Gronow's Collection.—This is the t}pe of

I'^qualus indicus.—The anal fin is cut away.

Var. e. jnhjimatodes. The hands are hrolcen itp into a great

number of hrouni sjjots or transverse lines, arranged in the form of
hands. Tliree very distinct dorsal keels.

.V. Half-grown. Java. Dr. Blccker's Collection.—One of the types
of Ch. phijmatodes.

y. Young : stuffed. Pinang. From Dr. Cantor's Collection.

Var. ^. ohscura. Coloration uniforin hrown; keels on the lack-

present or ahsent.

z. Half-grown : stuffed. Cape Seas. Presented by Sir A. Smith.
— Ch. tuhercidatum.

u. Young. Yizagapatam. Presented by Captain Mitchell.

ft. Half-grown : stuffed. India.

y. Adult. Moluccas.

—

Ch. ohscurum.

I. Adult. Moluccas. From Dr. Bleeker's CoUectiou.—Type of Cli.

hasseltii.

e. Adult : skin. Ceylon. From Dr. Kelaart's Collection.

i^. Half-grown. China. Presented by Sir J. Richardson.

4. Chiloscylliunv punctatum.

Chiloscvllium piinctatiuu, Midler ^- Henle, p. 18, pi. 3 ; Bleek. I. r.

p. 22; ? Dumeril, Elasmubr. p. 330.

The lower labial fold is perfectly continuous. Mouth much
nearer to the eye than to the extremity of the snout, which is pro-

duced and rather obtuse. Posterior margin of the two dorsal fins

slightly concave, the postero-inferior angle being somewhat pro-

duced. Part of the base of the first dorsal is above that of the ven-
trals. Back smooth. Body with about ten broad dark cross bands,

and sometimes with small black dots besides.

Java.

a. Thirteen inches long. Eeceived from Dr. Bleeker with the in-

correct determination " Ch. malayaman."

26. CROSSORHINUS.
Crossorhinus, Miill. ^- Ilcnie, p. 21.

Two dorsal fins, without spines—the first behind the ventrals, the

second in advance of the anal, which is very close to the caudal.

Tail rather short. Eyes small. Sjnracle a wide oblique slit, be-

hind and below the eye. Nasal and buccal ca^-ities confluent.

Head broad, flat, with the snout very obtuse ; mouth wide, nearly

anterior. A free nasal cirrus ; sides of the head with skinny ai>-

pendages. Upper and lower lips well developed. Anterior teeth

rather large, long, and slender, without lateral lobes ; the lateral
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three-cuspid, smaller, forming a few series only. The fourth and

iifth giU-opening's close together.

Japanese and Australian seas.

1. Crossorhinus barhatus.

Valent. iii. p. 3-30, pi. 52 ; Phillip, Voy. Botamj Bmj, p. 285, pi. 43.

Squalus barhatus, Gm. L. i. p. 1493 ; Lacep. i. p. 247 ; Bl. Schn.

p. 128.

lobatus, Bl. Schn. p. 137.

appendiculatus, Shaw, Nat. Misc. pi. 727.

Crossorhinus barbatus, Miiller S,- Henle, p. 21, pi. 5 ; Sehleg. Faun.

Japon. Pcriss. p. 301 ; Dumenl, Elasmohr. p. 338.

About seven skinny, simple or partly bifid lobes on each side of

the head, five of which are near the angle of the mouth. Very

minute barbels across the chin are sometimes absent. Distance

between the two dorsal fins equal to the length of the base of the

first. Upper parts brown, marbled with grey ; a whitish spot be-

hind the spiracle.

Australian and Japanese seas.

a-h. StuiFed, 7 and 5| feet long. South Australia.

c. Young. Stuffed. New Holland.

d. Half-grown. Van Diemen's Land. From the Haslar Collection.

e,f. Fine specimens. Japan.

<j-li. Half-grown : stuiFed. Japan. Purchased of Hr. Frank.

2. Crossorliinus tentaculatus.

Peters, Monatsber. Ak. Wiss. Berl. 18(34, p. 123.

A single flat tentacle at the angle of the mouth, another on the

side of the throat. Chin without barbels. Distance between the

two dorsal fins much less than the length of the base of either.

Back with very broad brown cross bands, the posterior encircling

the taU entirely. A white spot behind the spiracle.

Australian seas.

a-h. Fine specimens. Cape York. From Hr. Diimel's Collection.

c, d. Young. Australia.

3. Crossorhinus dasjrpogon.

Blceker, Arch. Kcerland. 1807, p. 400.

A nearly continuous fringe of dendritic tentacles on the side of

the head, from the nostril to the gill-opening. Chin with a fringe

of similar tentacles. Eyes minute. Distance between the two

dorsal fins equal to the length of the base of the first. A brown

network, enclosing numerous small round whitish spots, covers aU

the upper parts. A very smaU white speck behind the spiracle.

AVaigiou.

a. Type of the species. From Dr. Blocker's Collection.
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Fam. 6. CESTRACIONTID/E.
Characters of the single genua.

27. CESTRACION.
Oestracion, Cuv. (not Klein).

Heterodontus, liUnttviUe.

Heterodontus, Tropidodiis cf Gyroplenrodus, Gill, Pror. Ac. Nat. Sc.

Philad. 18G2, p. 489.

Two dorsal fins, with spines, the first opposite to the apace be-

tween the pectorals and ventrals ; the second in advance of the anal.

Nostrils and buccal cavity confluent. IMouth rather narrow, the

upper lip divided into seven lobes, the lower with a fold. Spiracles

small, below the posterior part of the eye. Gill-openings rather

narrow. Dentition similar in both jaws, viz. small obtuse teeth in

front, which in young individuals are pointed and provided with
from three to five cusps. The lateral teeth large, pad-like, twice as

broad as long, arranged in oblique series, one series being formed by
much larger teeth than those in the other series.

Pacific and East-Indian archipelago.

1. Cestracion philippi.

Port Jackson Shark, Phillip, Voy. Botany Bay, p. 283, c. fig.

Squnle pbiliiip, Laci'p. i. p. 218.

Squalus phillippi, Bl. Schn. p. 1.34.

Cestracion pliillipi, Cuik lihpie Amm ; Less. Voy. Coq. Zool. ii. p. !)7,

7'ow.s. pi. 2 ; Midi. Sf Hmle, p. 76, pi. 31 ; 'Schlcy. Faun. Japoti.

Poi.s'.s. p. 304 ; Striiver, Nov. Act. Acad. Carol. Leopold. Nat. Cur.

xxiii. 1804.

Heterodontus phillipi, Blainv. Nonv. Bull. Sc. 181(1, p. 121 ; Gray,
Cafal. Chondropt. p. 65 ; Dumcril, Elasmohr. p. 424.

Cestracion zebra, Gray, Zool. Misc. p. 5; Bichards. Ichth. CTiin. p. 105.

Heterodontus zebra, Gray, Chondropt. p. 64 ; Blcek. Verh. Bat. Gen.

xxvi. Nieic. Nalez. Japan, p. 127, and Act. Soc. Sc. Ncerl. i. Am-
boyna, p. 71.

Teeth : Ar/asa. Poi.is. Foss. iii. pi. D. figs. 11-19 ; Oiven, Odontogr.

pi. 10. fig. 1, pi. 11. fig. 2 ; and Ostcol. Catal. i. p. 90.

Anal fin terminating at a considerable distance from the root of the

Caudal. Origin of the first dorsal immediately behind the root of the

pectorals ; supraorbital ridges low, gradually disappearing on the side

of the occiput. Pody with more or less distinct dark cross bands, the

first of which crosses the interorbital space and the orbit. Sometimes

the bands are more numerous, narrower, and more distinct (zebra).

Vertebne 110 : viz. 14 between the skull and the first dorsal

spine, 32 between the two dorsal spines, and 64 in the remaining part

of the vertebral column.

From New Zealand to Australia, the East-Indian archipelago, and

Japan.
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a, b. Large male and female specimens. New Zealand. Presented

by Professor Owen.
c. Female, 42 inches long. Tasmania. Purchased of Hr. Schwarz-

schild.

d-e. Adult and half-grown : stuffed. South Australia.

/. Half-grown. Amboyna. From Dr. Bleeker's Collection.

f/.
Half-grown : stuffed. China. Presented by J. R. Reeves, Esq.

h, i. Adult male and young female. Japan. Purchased of Mr.

Jamrach.

l--7n. Young : stuffed. Japan.

n. Half-grown : skeleton, Japan.

o-q. Jaws.
2. Cestracion quoyi.

Cesti'acion quoyi, Freminv. Mag. Zool. 1840, pi. 3*.

pantherinus, Valenc. in Voy. Venus, Zool. p. 350, pi. 10. fig. 2 *.

Heterodontus quoyi, Dumeril, Elasmohr. p. 427.

Anal fin not reaching to the end of the caudal. The origin of the

first dorsal is considerably behind the root of the pectorals. Supra-

orbital ridges low. Roundish blackish spots are scattered over the

body and fins.

Galapagos Islands.

3. Cestracion francisci.

Cestracion francisci, Girard, Proc. Ac. Nat. Sc. Philad. 1854, vii.

p. 196 ; and U. S. Pac. R.R. E.rped. Fish. p. 305.

Gyroplem-odus francisci. Gill, Proc. Ac. Nat. Sc. Philad. 18G2, p. 490.

Anal fin large, reaching to the root of the caudal. Caudal fin

with an incision opposite to the extremity of the vertebral column.

Supraocular ridges very compact and prominent. Small roundish

black spots are spread all over the body and fins.

Bay of Monterey, California.

4. Cestracion galeatus.

Anal fin large, reaching to the root of the caudal. Posterior

caudal lobe with the hind margin obliquely truncate, without inci-

sion. Supraorbital crests high, at least as high as the orbit, ab-

ruptly terminating liehind the orbit. Origin of the first dorsal fin

opposite to the root of the pectoral fin, which is very large, extending

beyond the origin of the ventral fin. Ventral fin reaching beyond

the spine of the second dorsal. A broad black band across the

interorbital space, descending to the cheek. Neck dark-coloured.

An indistinct dark cross band corresponds to each of the dorsal fins.

No spots.

Australia.

a. Fine female specimen, 25 inches long. Presented by Dr. G.

Bennett.

* The figures quoted are taken from the same example, but differ in three or

four essential points, so that they might be considered to represent two distinct

Rpecies.
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Fam. 7. SPINACID^.
Two dorsal fins ; no anal. Mouth but slightly

arched ; a long, deep, straight oblique groove on each

side of the mouth. Spiracles present ;
gill-openings

narrow. Pectoral fins not notched at their origin.

2K CENTEINA.
Centrina, Cin\ Rbgne Atiim.

Oxynotus, Rajinesque.

Two dorsal fins, each with a strong spine ; no anal fin. Trunk
rather elevated, trihedral, with a fold of the skin running along each

side of the belly. Mouth narrow, with a deep groove on each side.

Teeth of the lower jaw erect, triangular, finely serrated ; those of

the upper slender, conical, forming a group in front of the jaw.

No membrana nictitans. Spiracles wide, behind the eye. Gill-

openings narrow.

Mediterranean and neighbouring parts of the Atlantic.

1. Centrina salviani.

Centrina, Rondel, p. .384 ; Salvian. p. 1-57 ; Gesncr, Be Aqiiat. p. 609;

Aldrov. p. 401 ; Willughby, p. 58, tab. B 2 and B 3.

Vulpecula, Bellon. De Aquat. pp. 63, 64.

Galeus centrina, Gesner, De Aquat. p. 1040.

Squalus, sp. no. 5, Artedi, Synan. p. 9-5 ; Gen. p. 67.

Galeus, sp. no. 7, Klein, Miss. iii. p. 10.

Squalus centrina, L, Si/.sf. Kaf. i. p. 398 ; Bl. Ausl. Fiseh. i. p. 23,

taf. 11-5; Bl. Schn. p. 26; Briinn. Pise. 3fass. p. 3; Risgo, Ichth.

Nice, p. 42.

La Mielga, Cornide, p. 128.

Squale humantiu, Lacep. i. p. 213, tab. 9.

Squalus (Acanthorhinus) centrina, Blainv. Faun. F>: p. 61, tab. 15.

Centrina salviani, Risso, Fur. Mend. iii. p. 135 ; Bonap. Faun. Hal.

Pesc. ; Midi. <§• Ilenle, p. 87 ; Bocaqe Sf Capello, Peix. Plagioat.

p. 32.

humantin, Cloquet, Diet. Sc. Nat. vii. p. 385, pi. 31.

O.tynotus centrina, (Rajinesque) Duineril, Elasmnbr. p. 444.

A fold of the skin runs along the median line of the back for-

i
wards from the dorsal spine to the head, and is continued back-

[

wards to the second dorsal fin. Scales spiny. Yentrals opposite to

I

the second dorsal.

Mediterranean; coasts of Portugal.

\a-h. Stuffed, 24 and 27 inches long. Gibraltar.

29. ACANTHIAS.
Acnnthias, sp., Ri.sso, Fur. Merid. iii. p. 131.

Acanthia.*, Miill. ^- Henh.
VOL. viir. • 2 B
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Squalus et Entoxvchiriis, Gill, Pnc. Ac. Nat. Sc. PhihuJ. 18(y,

p. 49G.

Two dorsal fins, ench with a spine ; no anal fin. Jroutli bnt

slightly arched ; a long, deep, straight, obliqne groove on each side

of the month ; no labial fold along the margin of the mouth. Teeth

equal in both jaws, rather small; their point is so much turned

aside that the inner margin of the tooth forms the cutting edge.

Iv'o membrana nictitans. Spiracles rather wide, immediately behind

the eye. Gill-openings narrow.

Temperate seas of the northern and southern hemis2)hcres.

1. Acanthias vulgaris.

'Akoi'^ios yaXfo?, Aristot. vi. c. 10, ix. c. 37; Athcn. \ii. p. 294.

Galeus aeautliias, Rondel, p. 37.3 ; Geancr, Ik' Aqunt. p. 607 ; Jonston,

i. tab. 8. fig. 5 ; Aldrov. p. 399 ; Willviihhy, p. ^Q,, tab. B 5. fig. 1

;

Klein, Miss. iii. p. 8, tab. 1. figs. 5 & fi.

Miistelus spinax, Bellon. De Aqitat. pp. (j9. 70.

Squalus, sp., Arfed. Geii. p. 66. no. 3; Synnn. p. 94. no. 3, and Spec.

p. 102. no. 1; Gronov. Zoojihyl. no. 149, and Mns. Ichthyol. i.

p. 01. no. 139.

Squalus acanthias, L. Syst. Nat. p. 397 ; Bl. taf. 8o ; Bl. Schn. p. 13r)

;

Bisso, Ichth. Nice, p. 40 ; Donov. Brit. Fish. iv. p. 82 ; Faher, Fisch.

Isl. p. 29; Turt. Brit. Faun. p. 114; Blainv. Faun. Fr. p. 57;

Jenyns, Man. p. .505 ; Fria^ och Ekstr. Skand. Fi.'<k. p. 187, tab. 46

;

Gronov. Si/st. ed. Gray, p. 8.

ricked Dog-fish, Benn. Brit. Zool. iii. p. 88, or edit. 1812, iii. p. 183.

Spinax, F)vharnel, Pesch. iii. p. 299, pi. 20. fig. o.

Aiguillat, Lacep. i. p. 270, pi. 10. fig. 2.

Squalus fernandinus, Molina, Hist. Chil. p. 194.

Spinax aeautliias, Cuv. Reyne An. ; Bonap. Faun. Ital. Pcsc. : Richards.

Faun. Bor.-Amer. p. 291; Parnell, Werner. Mem. \\\. p. 420;
Dekay, Nctc York Faun. Fish. p. 359, pi. 64. fig. 210; A-yres,

Bost^Journ. Nat. Hist. iv. p. 288.

Acanthias vulgaris, Risso, Eur. Merid. iii. p. 131 ; Mvll. i^- Henle,

p. 83 ; Schley. Faun. Japon. Poiss. p. 304, pi. 135 ; Yarrell, Brit.

Fish. 2nd edit. ii. p. 524, or 3rd edit. ii. p. 518 ; Kessler. Bull. ,%c.

Nat. Mosc. 1859, ii. p. 473 ; Kroy. Damn. Fisk. iii. p. 868 ; j\7/.s,'!.

Skand. Faun. Fisk. p. 731 ; Couch, Fish. Brit. Isl. i. p. 49, pi. 11

;

Dumeril, Elasmubr. p. 437 ; Bocaye iS' CapeUo, Peix. Plagiost. p. 21.

Spinax feruandezianus, Guichen. in Gay's Chile, Zool. ii. p. .305.

Acanthias, sp., Richards. Voy. Ereh. Sf Terr. Fish. p. 44, pi. 28.

figs. 1 & 2.

Acanthias americanus, Storer, Mem. Anier. Acad. ii. p. 500, ix. p. 232,

pi. 38. fig. 1, and Proc. Bost. Soc. Nat. Hist. iii. p. 270.

sucklii, Girard, Proc. Ac. Nat. Sc. Philad. 1854, p. 196, and
U. S. Pac. R.R. Exp. Fish. p. 368.

Braiu : Sander, Sifzysber. Cres. nfrf. Freund. Berlin, 1868, p. 26.

Origin of the dorsal fin opposite to or behind the inner posterior

angle of the pectoral. Dorsal spines without groove. Snout produced.

Temperate seas of the northern and southern hemispheres.

fl, I), c. Half-grown and young. Hollaud. From the Collection of

Dr. van Lidth de Jeude.

d. Young. Plymouth. Museum Leach.
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«,/. Foetus. Dungencss. Collected by Dr. Cunuinghara.
g-h. Foetus. Ireland. Presented b}' the Earl of Enniskillen.

i. Adult. Dalniatia.

k-l. Young. Mediterranean.

m-r. Adult (3 feet) and half-grown : stuffed. Cape seas.

s-M. Adult : stuffed. New Holland. Presented bj- General Hard-
wickc.

V. Young. Australia. Presented by Sir J. Richardson.
«'. Young: skin. From Gronow's Collection,

.r. Foetus. Presented by Commander Knocker.

y. Jaws of an adidt example. From the Collection of Dr. van
Lidth de Jeude.

2. Acanthias blainvillii.

Acanthias blainvillei, liigxo, Eur. Me'rid. iii. p. 1.3.3, pi. .3. fig. G;
3MI. fy

Henle, p. 84 ; I)iun6ril, Elastnobr. p. 438 ; Bocage ^- Ca-
pel/o, Peix. Plar/iost. p. 21.

Spinax blainvillii, Bonap. Faun. Ital. Pesc. ; Agass. Poiss. Foss. iii.

p. G2, tab. B.

Scarcely distinct from A. vulgaris.

Origin of the dorsal tin conspicuously in advance of the inner

posterior angle of the pectoral*. Dorsal spines without groove.

Upper lobe of the caudal fin without notch. Snout produced.

Temperate seas of the northern and southern hemispheres.

a. Adult. Lisbon. Presented by the Rev. R. T. Lowe.

h, e. Adult and young. Adriatic.

d. Adult. Nice. From Dr. Deakin's Collection.

e-g. Adult: stuffed. Cape of Good Hojie.

h. Young. Cape of Good Hope. Presented by Sir A. Smith.

t-A-. Adult. New Holland. From the Haslar Collection.

/, m. Half-grown and foetus.

3. Acanthias uyatus.

Squalus ( Acantliorhinus) infemus, Bhiinv. Faun. Fr. p. 59 (not fig.).

Spinax uyatus, {Ba/inesque) Bonap. Faun. Ital. Pe.'ic.

Acanthias uyatus, Mull. &• Ilenk, p. 85 ; Dumeril, Elasmohr. p. 439.

Dorsal spines with a longitudinal groove on each side. Upper
lobe of the caudal fin with a notch on its lower margin near the

extremity of the fin.

Mediterranean.

30. CENTROPHORUS.
Centrophorus, Mull. ^- Ilenlc.

Centrophorus, Centroscymnus ef Sryninnrlon. Booagp S,- Capello.

Machcphilus, Johnmn.

Two dorsal fins, each with a spine, which is .sometimes hidden

below the skin ; no anal fin. Trunk elongate, without lateral folds.

In stuffed examplps thp altererl. Rlirunkpn conrlilion of the jM^rtoral fin is to

be taken into consideration.

2 E 2



420 spinacid.t:.

Mouth wide, but slightly arched ; a long, doeji, straight, oblique

groove on each side of the mouth. Teeth of the lower jaw with the

point more or less inclined backwards or outwards. Upper teeth

erect, triangular, or narrow lanceolate, with a single cusp. Xo
raembrana nictitans. Spiracles wide, behind the eye. Gill-openings

narrow.

European seas ; iloluceas.

Several of the species have been separated from the type of the

genus on account of slight modifications of the dentition. Eut the

passage from triangular to lanceolate teeth in the upper jaw, and
from reclining to erect teeth in the lower, is so gradual that these

generic sections do not appear to be called for.

Spiopsis of the Spcci/'s.

a. Dorsal spines projecting beyond the skin.

a. Scales with from four to six keels.

an. Tlie labial grooves are very distant from each other. The length

of the base of the first dorsal (without the spine) is

one-third of the distance between the two fins.

1. f/ramdosut, p. 420.

one-half of the distance between the two fins.

2. bisitam'ni.s, p. 421.

bh. Labial grooves prolonged forwards, nearly meeting in the median
line of the snout ">. cvcpidafer, p. 421.

h. Scales with a single median keel, leaf-shaped, pedunculate.

eta. No median tooth in the lower jaw 4. squamosus, p. 422.

hh. A median tooth in the lower jaw (MacJtephiliis, Johns.).

5. dvmeriUi, p. 422.

c. Scales leaf-shaped, with three strong ribs, each terminating in a

point {ScijmDodon, Boeage) 6. i-ingens, p. 42."..

d. Scales minute, tricuspid 7. calceva, p. 42^.

|3. Dorsal spines hidden beneath the skin ( Centrosn/tmiiis, Boc).
8. calolcpis, p. 423.

a. Dorncd !ij)i/trs projccfini) beyond the slhi.

I. Centrophorus granulosus.

Squalus granulosus, BL ScJm. p. 1 .'»").

Acanthorhinus granulosus, U/ai/iv. Xouv. Bull. Sc. 1816, p. 121.

("entrophorus granulosus, Miill. iV Hade, p. 89, pi. 33; Gnichen.

Explor. Ahj6r. p. 126: Boeage, Proc. Zool. Soc. 1864, p. 260; I>«-

nieril, Ehismobr. p. 447 ; Boenge lV Capelln, Pei.r. Plagiod. p. 2o

(descript. pars), tab. 3. tig. 1.

The labial fold docs not extend along the margin.s of the mouth.

The distance between the nostrils is rather more than one-third of

the length of the prfeoral 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
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(without the spine) is two-thirds of that of the first (without the

spine) ; and the length of the base of the first (without the spiue)

is one-third of the distance between the two fins. Extremity of the

ventral fins below the second dorsal Ri)ine. Scales rather smooth
in adult examples, without median keel, ribbed in front. Young
examples rough. Uniform brown; young examples with the ex-
tremities of the fins white.

Mediterranean and neighbouring parts of the Atlantic.

(I, b-c. Female (38 inches) and young. Madeira. I'reseDted by J.

Y. Johnson, Esq.

(/. Half-grown. Mediterranean. Purchased of Mr. Cutter.

A foetus, which has been provided with a name by Dr. Uleeker

i^Cenirophorus moluccensis, Act. Soc. 8c. Indo-Xecrl. viii. Amboyna,
xi. p. 3), proves that this genus is represented also in the East

Indies. No distinctive characters can be given from a single unde-
veloped example which is not in good condition.

a. Type of Centroplwras moluccensis, Blkr. Amboyna.

2. Centrophorus lusitanicus.

Centrophorus lusitanicus, Bocaqe Sf Capello, I'ruc. Zoul. Soc. 18(>4,

p. 2liO, fig. 1.

granulosus, Bocaye 8f Capello, Peix. PUxjiost. p. 25 (descript.

pars), and tab. 1. tig. 3.

Very similar to C. granulosus, but with the base of the first dorsal

tin much longer, &c.

The labial fold extends a little way along the margins of the

mouth. The distance between the nostrils is rather more than one-

third of the length of the prieoral portion of the snout. Teeth

without serrature. The lower angle of the pectoral fin is produced

into a tapering lobe. The length of the base of the second dorsal

(without the spine) is one -half of that of the first (without the

spine), and the length of the base of the first (without the spine) is

one-half of the distance between the two fins. Extremity of the

ventral fins below the hind part of the second dorsal fin. Scales

rather smooth, without median keel, finely striated. Uniform

brownish.

Coast of Portugal.

«. Male, 29 inches long. Lisbon. Presented by Prof. J. V. B.

du Bocage.

3. Centrophorus crepidater.

Bocaye Sf Capello, Proc. Zool. Soc. 18U4, p. l'l)L', lig. ^5, ami Peu:

Playiost. p. 27, tab. 2. tig. 2.

Lahial groove prolonged forwards, 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

praBoral portion of the snout. Lower angle of the pectoral rouuded,

not produtrd. Dorsal fins short, nearly e(pial in length ; the length



422 SPINACIDJE.

of the base of the first (without the spine) is less than one-third of

the distance between the two fins. Extremit)- of the ventral below

the end of the second dorsal. Scales pedunculate, with five or six

ribs each. Blackish brown, spotted with darker.

Coast of Portugal ; Madeira.

a. Fine female specimen, 31 inches long. Madeira. Presented by

J. Y. Johnson, Esq.

4. Centrophonis squamosus.

L'Ecailleiix, Srouss. 3Iem. Ac. S'c. 1780, p. 675 ; LacSp. i. p. 284.

Squalus squamosus, Gm. L. i. p. 1502 ; lil. Schn. p. 156.

Acanthorhiuus squamosus, Ulainv. Notiv. Bull. Sc. 1816, p. 121.

Centropliorus squamosus, Miill. S)- Ilenle, p. 90, pi. 34; Doccn/e, Proc.

Zool. Soc. 1864, p. 260 ; Dumeril, Elasmohr. p. 448 ; Bocaije ^- Ca-
pello, Peix. Plagiost. p. 27, with figs, of scales.

The labial fold extends a little way along the margin of the upper

jaw, but not along that of the lower. Teeth |4, the upper inclined

outwards, with a notch on the outer side of the base, but not on the

inner; no median tooth in the lower jaw. The distance between the

nostrils is about one-third of the length of the praeoral portion of

the snout. Lower angle of the pectoral fin very slightly produced.

The length of the base of the second dorsal fin (without the spine) is

two-thirds that of the first (without the spine) : and the length of

the base of the first (without the spine) is about one-third of the

distance between the two fins. Extremity of the ventral fins below

the middle of the second dorsal fin. The scales are leaf-shaped, with

a stronrj mediein keel, quite free, inserted in the shin hy a short stalh.

Brown.
Coast of Portugal.

5. Centrophorus dumerilii.

Machephilus dumerilii, Johnson, Proc. Zool. Soc. 1867, p. 713.

Most closely allied to C. squamosus. The labial fold extends a

little waj- along the margin of the iipper jaw, but not along that of

the lower. Teeth 4^, the upper small, straight, triangular, with a

constricted cusp standing on a broad base ; a median tooth in the

loiver jaw. The distance between the nostrils is a little less than

one-third of the length of the praoral portion of the snout. Lower
angle of the pectoral fin veiy slightly produced. The length of the

base of the second dorsal fin (without the 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 the distance be-

tween the two fins. Extremity of the ventral fins below the middle

of the second dorsal fin. The scales are leaf-shaped, with a strong

median heel, quite free, inserted in the shin by a short stcdh. Brown,
with dark spots.

Madeira.

a. Type of the species, male, 43 inches long. Prf^sented by J. Y.

Johnson, Esq.
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0. Centrophorus ringens.

Scymnodou ringens, liociuje 4- Cai)Mo, I'roc. Zovl. Sue. 1864, p. 203,
tig. 5, and Pei.i: Playiust. p. 31, tab. 1. fig. 1.

Labial groove extending for some distance along the margins of

both jaws. Upper teeth very small and narrow, lanceolate; the
lower more or less erect, triangular ; only the lateral are somewhat
inclined backwards. The distance between the nostrils is one-half
of the length of the praeoral portion of the snout. Lower angle of

the pectoral iin rounded, not produced. Dorsal spines feeble, but little

projecting beyond the skin. Anterior dorsal fin much shorter llian

the second, the length of its base (without the spine) being about
one-fourth of its distance from the second dorsal. Extremity of the

ventral fins behind the end of the second dorsiil. Scales pedunculate,

each with three strong ribs, each of which terminates in a point be-

hind. Uniform brownish black.

Coasts of Portugal.

a. Fine female specimen, 33 inches long. Presented by Prof. J. V.

E. du Socage.

7. Centrophorus calceus.

Acantliidium calceus, Lowe, Proc. Zool. Soc. 183'J, p. 92, and Trans.

Zool. Sue. iii. p. 10.

Centrophorus calceus, Lowe, Proc. Zool. Soc. 1843, p. 93.

crepidalbus, Bocaqe i^- Capello, Proc. Zool. Soc. 1864, p. 262,

fig. 2, and Peix. Plaglost. p. 28, tab. 2. fig. 1.

The labial fold extends for some distance along the margin of the

jaws. Snout spatulate, much produced, the distance between the

nostrils being less than one-thii-d of the length of the pra3oral por-

tion of the snout. Lower angle of the pectoral fin rounded, not

pi'oduced. The length of the bases of the two dorsal fins (without

the spines) is nearly equal, and one-half of the distance between

them. E.xtrcmity of the ventral fins below the middle of the second

dorsal fin. The scales are small, tricuspid, and so minute as to give

a velvety appearance to the skin.

Coast of Portugal ; Madeira.

«. Female, 33 inches long. Portugal. Presented by J. V. E. du

Bocage.

b, c. Females, 38 inches long. Madeira. Presented by J. Y. John-

son, Esq.

p. Dorsal spines hidden beneath the fhiii : Centioscyninus.

y. Centrophorus coelolepis.

Centroscymnus ccclolepis, Bocage ^- CapcUo, P'oc. Zool. Soc. 18G4,

p. 263, fig. 4, and Pcix. Plagiust. p. 30, tab. 2. fig. 3 ; Wright, Ann.

^ 3Iag. iVf/i. Hist. 1868, ii. p. 426.

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 nostrils is rather less than
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oue-half of the length of the praeoral portion of the snout. Lower
angle of the pectoral rounded, not produced. Dorsal spines hidden
beneath the skin. Dorsal fins short, especially the first, the length of

the base of which (without the spine) is only about one-sixth of its

distance from the second. Extremity of the ventral fins below the
end of the second dorsal fin. Scales on the head and nape with
striae, the others smooth, with a depression at the base. Uniform
blackish brown.

Coasts of Portugal ; Madeira.

a. Fine male specimen. Madeira. Presented by J. Y. Johnson, Esq.

31. SPINAX.
Spinax, sp., Cuv. Regne Anim.
Acanthidium, Lowe, Proc. Zool. Soc. 1839, p. 91.

Spinax, Midi. ^- Henle.

Two dorsal fins, each with a spine ; no anal fin. Mouth but
slightly arched ; a long, deep, straight, oblique groove on each side
of the mouth. Teeth of the lower jaw with the point so much
turned aside that the inner margin of the tooth forms a cutting edge.
Upper teeth erect, each with a long pointed cusp and one or two
small ones on each side. No membrana nictitans. Spiracles wide,
superior, behind the eye. Gill-openings narrow.

Euroijean seas ; West Indies.

1. Spinax niger.

(Jaleus aeauthias s. Spinax fuscus, Willuyhhy, p. 57.

Squalus, sp., AriecH, Si/non. p. 95. no. 4, and Gen. p. 67. no. 4.

Squalus spinax, L. Si/'d. Nat. i. p. ;J98 ; Gunner, Trond. Selsk. ISkr.

17(>3, ii. p. 313, tab. 7 ; Bl. Schn. p. 135 ; BUso, IcWt. Nice, p. 41,
and Eur. Mericl. iii. p. 132.

Blaataske, Ascan. Ic. tab. 37.

Sagre, Brouss. Mem. Ac. Sr. 1780, p. (i75
; Lctcep. i. p. 274.

Squalus giinneri, Beinhardt, Damk. Selsk. Fork. iii. 1828, p. xvi.
Spinax niger, Bonap. Faun. Ital. Peso. ; Ac/ass. Poiss. Foss. iii. p. 92,

tab. B. fig. 5 ; Milll. 4; Hcnle, p. 86 ; Krd;/. Danm. Fisk. iii. p. 893

;

Niks. 8kand. Faun. Fisk. p. 729 ; Dumeril, Elasmohr. p. 441 ; Gray,
Ann. Sf Mag. Nat. Hist. 1868, i. p. 312.

The scales terminate in short setiform spines, giving a villous ap-
pearance to the skin. The first dorsal fin shorter than the second,
midway between the second dorsal spine and the eye. Uniform
brown or black, or with a whitish longitudinal band along the side

of the abdomen and of the tail. Caudal fin sometimes with a white
margin.

European seas.

a. Adult. Coast of Jutland. Presented by Mr. W. Edwards.
h-d. Adult (14 inches long). Mediterranean. Purchased of Mr.

Cutter.

e,f-h. Adult and half-grown. Nice. From Dr. Deakin's Collection.

/. Adult. Sicilv.



2. Spinax pusillus.

Acanthidium piisillum, Latce, I'roc. Zuol. Sue. l8'-'>[), p. !)], or Tnins.
Zoo/. Soc. iii. p. 10.

Spinax hilliauus, l^ei/, Mem. Cub. ii. p. 340 ; JRepert. Fls.-nat. Cuba,
18G8, p. 454.

Scales verj^ small, each with a miiuitc tubercle, without any
spines. The first dorsal fia much shorter than the second, midway
between the second dorsal spine and the eye. Erown or black. A
whitish band of demarcation sometimes separates the darker colora-

tion of the lower parts from that of the upper.

Madeii-a ; Cuba.

«, h, c, d, e-/, ff-i, Ic-ni. Adult examples (12 inches long). Madeira.
Among them the typical examples.

This species has been confounded by Midler and Hcule with Sj^.

niger.

32. CENTROSCYLLIUM.
Centroscylliuni, Miill. ^ Henle.

Two dorsal fins, each with a strong spine ; no anal fin. Mouth
crescent-shaped ; a straight oblique groove at each angle of the

mouth. Teeth equal in both jaws, very small, tricuspid. No
membrana nictitans. Spiracles of moderate width. Gill-openings

rather narrow.

Greenland. ^ „ „. „ , . ..

1. Centroscyllium fabricu.

Spinax fabricii, Rcinhardt, Dansk. Vid. Selsk. Fork. 1828, iii. p. xvi.

Centroscyllium fabricii. Mull. ^ Henle, p. 191 ; Dumeril, Elusinobr.

p. 449.

Minute stellate ossifications cover the whole body. Dorsal fins

short, spines strong. Hoot of the ventrals entirely in front of the

second doi'sal. Brown.
Greenland.

a. Stuffed : 29 inches long.

33. SCYMNUS.
Scymnus, sp., Cuv. Rh/ne An. ; Miill. Sf- Ilenle.

Two short dorsal fins, without spine, the first at a considerable

I

distance from the ventrals ; no anal fin. Skin uniformly covered

with minute scales. Mouth transverse, a deep straight groove at

each angle of the mouth. Nostrils at the extremity of the snout.

Upper teeth small, pointed ; lower much larger, dilated, erect, tri-

angular, not very numerous. No membrana nictitans. Spiracles

wide. Gill-openings narrow.

Mediterranean and Atlantic.

1. Scymnus lichia.

Liche ou Gatte, Broxiss. Mem. Ac. Sc. 1780, p. 077; Duhum. rcscfi.

iii. p. ;J28.
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8 fualus americanus, Gm. L. i. p. 1503 ; Bl. Schn. p. 136.— liche, Lacep. i. p. 270, pi. 10. fig. 3.

nicseeusis, Risso, Ichth. Nice, p. 43, pi. 4. f. 6.

iScyinmis lichia, Cuv. Regne An. ; Bomip. Faun. ItaL Peso. ;
Milll. ^-

'Henle, p. 92 ; At/ass. Poiss. Fuss. iii. tab. F. fig. 7 (teeth) ; Dumeril,

Elasmohr. p. 452 ; Bocage Sf Capello, Peix. Plagiost. p. 34.

nicfeensis, Risso, Fur. Mcrid. iii. p. 130, pi. 2. fig. 4.

Acanthorhinus americanus, Bhiinv. Faun. Ft: p. 63, pi. 15. fig. 2.

Dalatias licliia, Gray, Chondropt. p. 76.

Seventeen or nineteen erect teeth* in the lower jaw, with the

edges serrated. Scales minute, with a median keel, and terminating

in a point. The first dorsal fin is nearer to the root of the pectorals

than to that of the ventrals.

Mediterranean and neighbouring parts of the Atlantic.

a, b-c. Adult, half-grown, and young. Mediterranean. Purchased

of Mr. Cutter.

d. Half-grown. Nice. From Dr. Deakiu's Collection.

e. Stuffed : male, 50 inches long. Madeira. Presented by the Rev.

E. T. Lowe.

/, g. Adult male and young. Madeira. Presented by J. Y. John-

son, Esq.

34. L^MARGUS.
Lsemargus, sp., Miill. ^ Henle, p. 93.

Somniosus et Rhinoscymnus, GUI, Proc. Ac. Nat. Sc. PJiilad. 1864,

p. 264.

Fins feebly developed. Two short dorsal fins, without spine, the

first at a considerable distance from the ventrals ; no anal fin. Skin

uniformly covered with minute tubercles. Mouth transverse; a deep

straight groove at each angle of the mouth. Nostrils near the ex-

tremity of the snout. The upper teeth small, narrow, conical ; the

lower teeth numerous, in several series, the point so much turned

aside that the inner margin forms a cutting, non-serrated edge.

Jaws feeble. No membrana nictitans. Spiracles of moderate width.

Gill-openings narrow.

Northern Seas.

1. Laemargus borealis.

Haa-Skierding, Gunner, Trondh. Selsk. Skr. 1763, ii. p. 330, tab. 10

&11.
Squalus carch arias, Midi. Prodr. Zool. Dan. p. 38.

microceplialus, Bl. 8cJm. p. 135.

Somniosus brevipinna, Lesueur, Journ. Ac. Nat. Sc. Philad. i. p. 222

(Valenciennes and consequently also Dumi^ril quote pi. 8 as repre-

senting this shark ; but this plate belongs to a very different fish,

a Carcharias) ; Storer, Report Fish. Massach. p. 189.

Squalus borealis, Scoresbg, Arct. Reg. i. p. 538, pi. 15. figs. 3 & 4

;

Jen. Man. p. 506.

* These teeth are oblique, as in " La-margus," in young examples ; norinally

they are in a single serits ; but wlien they are near the period of being shed, the

new series appears behind the old one.
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Scyninus borealis, Flein. Brit. An. p. 100; Yarrell, Brit. Fish. 2iid

edit. ii. p. 527, or iird edit. ii. p. 524; Nilss. Ukand. Faun. Fisk.

p. 724.

glacialis, Fdher, Fisch. Id. p. 2^3.

yuuueii, lUchurds. Faiin. Bur.-Amer. iii. p. .313.

Squalus uorweii:iauus, Blainv. Faun. Fr. p. (U.

Scymnus micropterus, Valenc. Nouv. Ann. Mm. i. 1832, p. 454, pi. 20.

Lsemargus borealis, Midi. &; Henle, p. 93 ; Gaimard, Voy. Isl. Groenl.

Poiss. pi. 22 ; Dumeril, Elasmobr. p. 455, pi. 5. lip^s. 1 & 2 (teeth).

Leiodou echinatum, Wood, l*roe. Bust. Hoc. Nat. Hist. ii. p. 174.

Scymnus brevipiima, Dekay, New York Faun. Fish. p. 361, pi. 61.

tig. 202 ; Storer, 3Iem. Am. Acad. Lx. 1867, p. 235, pi. 38. lig. 2.

microcephalus, Kror/. Danm. Fiik. iii. p. 914; Malmgren,
(Efvers. Svensk. Vet.-Ak. Fiirhandl. 1864-65, p. 536.

Squalus norvegicus, Gronov. Syst. ed. Gray, p. 8.

Greenland Shark, Cotwh, Fish. Brit. Isl. i. p. 57, pi. 13.

Loemargus brevipinna, Dumeril, I. c. p. 456, pi. 5. figs. 3 & 4.

From 44 to 52 teeth in one of the scries of the lower jaw. The
first dorsal fin midway between the roots of the pectoral and ventral

fins ; the second commences opposite to the end of the insertion of

the ventral fins. Pectorals small.

Arctic Seas ; North Atlantic.—-Attains to a length of 25 feet.

a. Stuffed, 7 feet long. England. Presented by Messrs. .J. and C.

Grove.

b. Stuffed, 6 feet long. England.

c. Jaws of an adult example.

2. Lsemargus rostratus.

Scymnus rostratus, Bisso, Fur. Merid. iii. p. 138, fig. 7.

Lieniargus rostratus, Canestrini, Mem. Accad. Sc. Torin. xxi. 1865,

p. 364, tav. 2. figs. 2-4.

This species does not appear to have been compared directly with

L. borealis ; and therefore its characters cannot be pointed out in au

exact manner. The fins, especially tlie pectorals, appear to be more
developed. The length of the snout is one-half of the distance of

the eye from the second gill-opening.

Mediterranean.

35. EUPEOTOMICRUS.
Lsemargus, sp., Miill. Sc Henle.

Euprotomicrus, Gill, Proc. Ac. Nut. Sc. Philad. 1864, p. 264.

Two dorsal fins, without spine ; the first very small, at a short

distance from the ventrals ; the second much longer ; no anal fin.

Skin uniformly granular. Mouth transverse ; a deep straight groove

at each angle of the mouth, in which a labial fold is liiddcn. A'os-

trils near to the extremity of the snout, which is not depressed,

obtusel}' conical. Upper teeth small, conical ; tlie lower much larger,

triangular, slightly oblique, not serrated, in moderate number. Xo
membrana nictitans. Spiracles wide ; gill-openings very narrow.

Indian Ocean.
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1. Euprotomicrus labordii.

Leiche laboi'de, Quay l<f Gaim. Voi/. Uran. Zool. p. 197, pi. 44. figs. 1

Scymniis bispinatus, Quoy S,- Gaim. I. c.

mauritiauus, Qtioi/ ^- Gaim. Diet. Class. Hist. Nat. ^4^/. pi. 114.

fig. 2.

Lteniai'gus labordii, MUll. 4* Hetile, p. 94 ; Dum6ril, Elnsmohr. p. 4o7.

Twenty-three teeth in the lower jaw. Pectorals rather short,

truncated behind. The second dorsal is nearly four times as long as

the first. Uniform brownish black.

Indian Ocean.

u-h. From 8 to 9 inches long. Presented by J. B. Godfrey, Esq.

30. ECHINOSHINUS.
Echinorliinus, i?/o('«r;7/e.

Gouiodus, Agassiz.

Two very small dorsal fins, without spine, the first opposite to the

ventrals ; no anal fin. Skin with scattered large round tubercles.

Mouth crescent-shaped, a labial fold round the angle of the mouth.

^N^ostrils midway between the mouth and the end of the snout.

Teeth equal in both jaws, very oblique, the point being turned out-

wards ; several strong denticulations on each side of the principal

point. Xo membrana nictitans. Spiracles small
;
gill-openings of

moderate width.

Mediterranean and Atlantic.

1. Echinorhinus spinosus.

Le Eoucle, i/;-0MS5. Mem. Ac. Sc. 1780, p. 672 ; Laccp. i. p. 2^3, pi. 3.

Squalus spinosus, Gm. L. i. p. 1500; Bl. Sc/in. p. 136; Hisso, Ichth.

Nice, p. 42.

brucus, Bonnal. Encyel. p. 11.

Scymuus spinosus, Cuv. Eigne An. ; Eisso, Em: Merid. iii. p. 136

;

Clori. Diet. Sc. Nat. xxv. p. 434, pi. 28. fig. 2.

Echinorhinus spinosus, Bluinv. Faun. Fr. p. 66 ; Bonap. Faun. Ital.

Pesc.; MUll ii,- Henle, p. 96, pi. 60 (skin) ; Tarrcll, Brit. Fish.

2nd edit. ii. p. 532, or 3rd edit. ii. p. 529 ; Strickland, Ann. Nat.

Hist. 1840, iv. p. 315; Coclis, Ann. Sf 3Iag. Nat. Hist. 1850, v.

p. 71 ; Costa, Faun. Napol. Chondrutt. tav. 16 ; Dumeril, Elasmohr.

p. 459.

Goniodus spinosus, Agass. Poiss. Foss. iii. tab. E. fig. 13.

Echinorhinus obesus, Smit/i, El. Zool. S. Afr. Pise. pi. 1.

Spinous Shark, Couch, Fish. Brit. Isl. i. p. 54, pi. 12.

Spiracles behind the eye, behind the vertical from the angle of the

mouth. Teeth '^~.. Dorsal fins close together. Each tubercle

with a small spine in the centre. Brownish violet, with or without

dark spots.

Mediterranean ; from the English coasts to the Cape of Good

Hope.
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a. Stuifed, 8 feet long. Polpcno.
b. Stufted, 5 feet long. Mediterranean. Purchased of Mr. Wright.
c. Jaws of an adult example.

37. ISISTIUS.

Sej-mnus, sp., Ciiv. Rvqne An.
Isikius. Gill, Pror. Ac. Nat. So. riiilnd. 1804, p. 204.

Leius, Kiier, Dcnhschr. Ak. Wiss. Wien, 18G5, ,\xiv. p. 9.

Two very small dorsal fins, without spino, the first nearly opposite

to the ventrals ; no anal fin. Skin unifornih- granular. Mouth
transverse ; a deep straight groove at each angle of the mouth, the

fold which covers it runs round the whole margin of the upper jaw ;

an u])per and lower free lip besides. Nostrils nearly in front of the

snout. Upper teeth small, narrow, lanceolate, the lower much larger,

triangular, nearly erect, with smooth edges. ]S'o membrana nicti-

tans. Spiracles wide, on the side of the neck. Gill-openings very

narrow, in a groove.

Trojiical seas.

1 . Isistius brasiliensis.

Scyninus brasiliensis, Quo;/ S,- Gaim. Voij. Uran. Zool. p. 198 ; Midi.

S)- Hoih', p. 92 ; Diimeril, Elasmohr. p. 453.

Squalus fulgens, Bennett, Whaling J'oi/. ii. p. 2r)o ; G. Dennett, Ga-
therings of a Natitr. in Austral, p. (>().

Leius ferox, Kner, I. c. p. 10, taf. 4. fig. 2.

Twenty-five teeth in the lower jaw. Scales minute, gi-anular.

The first dorsal immediately in front of the ventrals. Sometimes a

broad dark band across the chest.

Tropical seas.

rt. Ten inches long. South Pacific. Presented by Commander
Knocker.

h-c. Six inches long. Gulf of Guinea. From Tuckey's Congo

Expedition.—One of these speciiuens still bears the mark of

the umbilical cord ; therefore this species must attain to a much
more considerable size.

il. Young : stuff'ed.
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Fam. 8. RHINID.^.

Characters of the single genus.

38. RHINA.

Rhina, Klein, Pise. Miss. iii. p. 12.

Squatina, Dnmeril.

Body depressed, flat. Mouth anterior. Pectoral fins large, ex-

panded in the plane of the body, with the basal portion prolonged

forwards, but not grown to the head. Gill-openings rather wide,

lateral, partly covered by the base of the pectoral. Spiracles wide,

behind the eyes. Nostrils with skinny flaps, on the margin of the

snout. Teeth conical, pointed, distant. Dorsal fins without spines,

on the tail ; no anal. Males Avith small prehensile appendages.

Temperate and tropical seas.

This genus approaches the BafolJei.

1. Rhina squatina.

Angel-fish ; Monk.
'Pwrj, Aristot. Hist. An. ii. c. 15 ; v. c. 5, 10, 11 ; ix. c. 37.

Squatina, BeUon. De Aqnat. p. 78 ; Rondel p. .367 ; Gesner, Be Aquat.

p. 899 ; Aldrov. p. 472 ; Salman, p. 152, fig. 63 ; Willughhy, p. 79,

tab. D 3 ; Jonsfon. p. 23, tab. 11. fig. 7.

Squalus, sp., Artedi, Synon. p. 95. no. 6 ; Gen. p. 67. no. 6 ; Grmiov.

Zoophyl. p. 151.

Rhina, Klein, Pise. Miss. iii. p. 14. sp. 1, tab. 2. figs. 5 & 6.

Angel-fish, Borlase, Cormvall, p. 265, tab. 26. fig. 5 ; Pennant, Brit.

Zool. iii. p. 74, pi. 12, or, edit. 1812, iii. p. 130, pi. 15.

Squalus squatina, L. Si/st Xat. i. p. 398 ; Briinn. Ichth. Mass. p. 5

;

Bl. Ami. Fisch. i. p. 25, taf. 110 ; Bl. ScJm. p. 137 ; Donov. Brit.

Fish. i. pi. 17 ; Turton, Brit. Faun. p. 114.

Angelo, Cornide, Pee. Galic. p. 129.

Squatine, Duhamel, Pesch. ix. pi. 14. figs. 1-4.

Squale ange, Lacep. i. p. 293, pi. 12. fig. 1.

Angel-Shark, Shaw, Nat. Misc. xxi. pi. 906.

Squatina Ifevis, Cuv. Reync Anim.
aculeata, Ctiv. Rkpw Anim.
vidgaris, Risso, Ichth. Nice, p. 45 ; Fleming, Brit. An. p. 169

;

Midi. 8f Henle, Plagiost. p. 99, pi. 35. fig. 4 (snout) ; Kroy. JDanm.

Fisk. iii. p. 935 ; Schley. Faun. Japan. Pise. p. 305, pi. 136.

angelus, Dmneril, Zool. Anal. p. 102 ; Blainv. Faun. Fr. p. 53,

pi. 13. figs. 1 & 2 ; Ri.?so, Eur. Merid. iii. p. 139 : Jenyns, Manual,

p. 507 ; Bonap. Faun. Ital. Pesce ; Yarrell, Brit. Fish. 2nd edit. ii.

p. 539, or 3rd edit. ii. p. 5.36; Parnell, Werner. Mem. vii. p. 421
;

Gronov. Syat. ed. Gray, p. 14.
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Squatina lewis, Couch, Linn. Trans, xiv. p. SK) ; Jcnpis, Manttal,

p. 508.

duiuerilii, Lesuciir, Jouni. Ac. Nat. Sc. Philad. i. p. 225, pi. 10;
Dekai/, New Tori; Faun. Fish. p. ;3C>.3, pi. 02. fig-. 203; Leidy, Froc.

Ac. N(it. Sc. Philad. L><47, p. 247.

fiuibriata, Mull, c^ ILnlc, pp. 101, 102, pi. 35 (suout).

ociilata, Bonnp. Faun. Ital. Pesc.

japonica, lileek. Act. Soc. Sr. Indo-Neerl. ill. Japan, iv. p. 40.

Monk-fish, Cuxch, Fi.^h. lirit. Isl. i. p. 37, pi. 17.

Rbiiia squatiiia, Dumeril, Elasnuihr. p. 404.

aculea(a, Dinner il, I. c. p. 405.

dumerilii, Dumeril, I. c. p. 4()7.

califomica, Ayrex, Proc. Calif. Ac. Nat. Sc. Philad. 1859, p. 29,

1800, fig. 7.

The two dorsal iins subequal in size.

Temperate and tropical seas.

a. Several half-grown and yonng examples : skins. Firth of Forth.

Purchased of Mr. ParneU.

h-c. Stuffed, 4i- and 21 feet long. English coast.

d. Stuffed, 2k feet long. Kingstown.

e. Young : dried. South Devon. From Mr. YarrclFs Collection.

/. Young : stuffed. Coast of France.

p. Young: skin. Holland. From Gronow's C!ollection.

h. Half-grown. Golden Horn. From Mr. Millingen's Collection.

/. Young. Mediterranean. Purchased of Mr. "Wright.

k. Half-grown. Lanzarote. Presented by the Eev. E. T. Lowe.

/. Half-grown. Surinam. Purchased of Hr. Frank.

m-7i. Half-grown. Japan. Purchased of Mr. Jamrach.

0. Young : skin. Sydney. Purchased of Mr. Cutter.

p. Stuffed, 4 feet long. Georgetown, Van Diemen's Land. Pre-

sented by R. Gunn, Esq.

q. Large specimen. California. Presented by Dr. W. 0. Ayres.

r, s, t. Young. From the Haslar Collection.

Fam. 9. PRISTIOPHORID.^..

The rostral cartilage is produced into an exceed-

ingly long flat lamina, armed along each edge with a

series of teeth (saw).

30. PRISTIOPHORUS.

Pristiophorus, Miill. 8f Henle.

Rody rather depressed and elongate. Pectoral fins with the front

margin i[uite free, distant from the head. Gill-openings lateral, in

front of the pectoral, of moderate width. Spiracles wide, behind
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the eye. No nictitatino- nicmbrnne. Nostrils inferior ; a pair of

lon^ tentacles at the lowerside of the rostral lamina. Teeth small,

with a conical cusp on a broad base, arranged in several series.

Dorsal fins -without spine, tlie first in front of the ventrals ; no anal.

Upper caudal lobe broader than the lower.

Seas of Japan and Australia.

1. Pristiophorus cirratus.

Pristis cirratus, Latham, Trana. Linn. Soc. ii. 1794, p. 281, tab. 26.

figs. 5 & 27 ; Bl. Sclm. p. 351, pi. 70. fig. 2 (cop. Latham).

Squalus anisodon, Laccp. iv. p. 080.

tentaculatus, Sh(m\ Zool. v. 2. p. 359, and Nat. Misc. p. 630.

Pristiophorus cirratus, Mull. S; Henle, p. 98 ; ? Dumeril, Elasmohi:

p. 461.

Teeth of the saw veiy unequal in length, there being from one to

four smaller ones between two larger. Scales extremely minute,

with a single keel, their point not projecting. Dorsal and pectoral

fins entirely covered with scales. The distance between the tentacle

and nostril equals that between the nostril and the third or fourth

gill-opening. Forty-two sets of teeth in the upper jaw.

Tasmania ; South Australia.

a. Fine specimen, 46 inches long. Tasmania. Purchased of Hr.

Sehwarzschild.

h. Stufted, 34 inches long. Tasmania. Presented by R. Gunn,

Esq.

c. Young. From the Haslar Collection.

d-e. Jaws. New Holland. Presented by General Hardwicke.

2. Pristiophorus nudipianis.

Teeth of the saw very unequal in length. Scales minute, nearly

smooth, with traces of two or three keels at the base. The greater

portion of the dorsal fins and of the upperside of the pectorals

scaleless, naked. The distance between the tentacle and nostril is

considerably less than that between the nostril and the first gill-

opening. From 35 to 39 sets of teeth in the upper jaw.

Tasmania ; South Australia.

a. Fine specimen, 43 inches long. Tasmania. Purchased of Hr.

Sehwarzschild.

b-c. Adult : stuffed. Tasmania. Presented by E. Gunn, Esq.

d. Adult : stuffed. South Australia. Purchased of Mr. Knight.

e. Young. Australia. Presented by Dr. G. Bennett.

/. Adult : stuffed. Purchased of Mr. Argent.

3. Pristiophorus owenii.

Teeth of the saw of equal length. Scales minute, pointed, with a

median keel. Fins entirely covered with scales. Nostrils midway
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between the tcntaclcsand the angles of the mouth. About 41 setsot teeth in the upper law.
ITah. ?

a. Thirteen inches long. Presented by H. A. Crozier, Esq.

4. Pristiophorus japonicus.
Pristioplionis cirratu., Hchhy. Faun. Japan. Pa{.,g. p. .305 nl 1.37 •MM. Ichth. ay« p.:il7(part.); W. Verh^BatfFlf^,(N. Aa/cz. Japan, p. 128 (not Latham).

Teeth of the saw very unequal in length, there being from tbr.eto f vo smaller ones between two larger. Scales minute, with a sin-^lekeel and projecting point. Dorsal and pectoral fins nearly entirely
scaly, only a narrow marginal strip being naked. Tlio distance be-tween the tentacle and nostril is nearly equal to that between thenostril .and the first gill-opening. From 52 to 58 sets of t rthhitheupper jaw,

i-miLut,

Japan.

ah Stuffed, 4| feet long. .Japan. Purchased of Mr. Whit ^ly
'";

Vr
,>'''°^^"-

'^'^P'''"- I'l'rcliased of Mr. Jamrach
</. Half-grown. Japan.

VOL. vin.



434

Second Suborder. EATOIDEI.

Gill-openings ventral. In a few of the genera,

which we place first, the habit is still that of the

Sharks ; but the body is depressed ; and in the typical

genera the trunk, which is surrounded by the im-

mensely developed pectoral fins, forms a broad flat

disk, with a thin and slender tail. Spiracles always

present. Five pairs of gill-openings. No anal fin

;

dorsal fins, if present, on the tail.—Hays.

Inhabitants of all the temperate and tropical seas ; some species

exclusively pelagic ; others entering fresh waters, or entirely limited

to rivers within the tropics.

S)jno2)sis of the Families and Genera.

Fam. 1. PRISTID^.

Snout much produced, with lateral teeth, saw-like.

Saw without tentacles 1. rristis, p. 430.

Fam. 2. RHINOBATID^.
Trunk gradually passing iato the strong and long tail, which is

provided with two dorsal fins and a caudal. Pectorals not ex-

tending to the snout.

The first dorsal opposite to tlie ventrals 2. Rhipichobatm, p. 440.

Dorsal fins at a great distance behind the ventrals
; anterior nasal valves

not confluent 3. Bhinohatus, p. 441.

Anterior nasal valves confluent into a broad flap with free a margin,

4. Trygonorliina, p. 447.

Fam. 3. TORPEDINID^.
Trunk a broad, smooth disk. Rayed dorsal and caudal fins

generally present. An electric organ.

Two dorsal fins ; ventrals separate ; spiracles at a short distance behind
the eyes 5. Torpedo, p. 448.

Two dorsal fins ; ventrals separate ; spiracles immediately behind the
eyes ; tail longer than the disk G. Narcinc, p. 452.

Two dorsal fins. Tail extremely sn all and short.

7. Hj/ptws, p. 453.

Ventral fins united 8. Discopyge, p. 453.

One dorsal fin only 9. Astrapc, p. 454.

Dorsal fins absent 10. Temera, p. 455.



435

Fam. 4. RAJID.E.

Disk broad, rhombic, generally rough ; tail with a louptxidiaal

fold on each side. Pectorals extending to the snout. No electric

organ. No serrated caudal spine.

Caudal fin rudimeutary or absent ; each ventral deeply notcliod.

11. llujd, p. 455.

Pectorals contJucnt in front of the snout ; each ventral deeply notched.

12. Psanunvbatis, p. 470.

Caudal fin rudimentary
;
pectorals confluent in front of the .=nout ; ven-

trals without notch 1.3. Si/mptcnmia, p. 470.

Caudal fin well developed 14. PUttyrhiad, p. 470.

Fam. 5. TRYGONID.^.

Pectoral fins uninterruptedly continued to and confluent at the

extremity of the snout. Tail without lateral longitudinal folds.

* Tail ivitJiout serrated sjiiiie.

Tail long 15. UrogymnKs, p. 471.

Tail short, with strong spinous exci'escences round the basal portion.

IG. EUipcswus, p. 472.

** Tail tvith a barbed spine.

Tail long, fiuless, sometimes with a cutaneous fold below, which does not

extend to its extremity 17. Tryyon, p. 472.

Tail with a rayless cutaneous fold b-ilow, which extends to its extremity.

18. Taniura, p. 483.

Tail with a distinct rayed terminal fin 19. Urolophiis, p. 485.

Tail very short, without terminal tin ; bodv at least twice as broad as

long- '.
. 20. Ptcroplatea, p. 48G.

Fam. 6. MYLIOBATID.E.

Sides of the head free from the pectoral fins ; snout with a de-

tached pair of cephalic fins.

A. TeetJi large, flat, tessellated Myliobatina.

The cephalic fins form a soft appendage in front of the snout. Teeth in

several series, of which the middle contains very broad teeth.

21". Myliohatis, p. 48.S.

Only one series of very broad teeth 22. A'etobatis, p. 402.

The" cephalic fins separate, and forming a pair of lobes at the lower side of

the snout 23. Ehinoptcra, p. 493.

B. Teeth verII
small ; cephalic flns forming a pair of separat, appen-

dages in front of the snout Ceratopterina.

Teeth in both jaws 24. DiciTohatis, p. 49t).

Teeth in the lower jaw (inly 25. Ccrati>ptera, 4D7.

2 t2
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Fam. 1. PRISTID^.

The snout is produced into an exceedingly long,

flat lamina, armed with a series of strong teeth along

each edge (saw) *.

1. PRISTIS.

Pristis, Latham, Trans. Linn. Soc. 1794, ii. p. 27G.

Body depressed and elongate. Pectoral fins with the front margin

quite free, not extending to the head. Gill-openings inferior, in-

wards of the base of the pectoral fin, of moderate width. Spiracles

wide, behind the eye. No nictitating membrane. Nostrils inferior;

no tentacles. Teeth minute, obtuse. Dorsal fins without spine,

the first opposite or close to the base of the ventrals.

Seas of tic tropical and subtropical regions.

The size of the teeth cannot be used as a specific character, as it

is subject to much individual variation.

1. Pristis perrotteti.

Galeus, sp., Klein, Pise. Miss. iii. p. 12, tab. .3. figs. 1 & 2.

? Pristis microdon, Latham, Trans. Linn. Soc. 1794, ii. p. 280, tab. 20.

fig. 4 (rostrum).

Pristis perotteti, Miill. i.^'- Hcnle, p. 108 ; Dumeril, Elasmohr. p. 474.

antiquorum, Costa, Fauna Regn. Nap. Peso. pis. 8 & 9.

microdon, Bleek. Verh. Bat. Gen. xxiv. Plagiost. p. 54.

zysron, Pleeh. Nat. Ti/ds. Ned. Ind. iii. p. 441 (not Verh. Bat.

Gen.).

Dorsal fin nearly entirely in advance of the ventrals. Eighteen

or twenty pairs of rostral teeth, not trenchant behind, and distant

from one another, the base of each tooth being about one-third of

its distance from the foUowmg. Eoot of the pectoral in advance of

* The endoskpleton of the saw consists of three, sometimes five, rarely four,

hollow subcylindrioal tubes, tapering towards the end, incrusted with osseous

deposit, which has a granular appearance, and is perforated by small foramina.

These tubes are the rostral processes of the cranial cartilage as they are observed

ill nearly all Rays, though shorter and much less developed. It is very difficult

to remove them "out of the saw in their integrity. However, one of these bodies,

which is in the British Museum, became detached in an at present unexjjlained

manner, and is perfectly intact. It was described by Dr. Gray under the name

of " Myriosteon " (Proc. Zool. Soc. 1864, April 12), and rrmnined a puzzle to

zoologists until Prof. Kcillikpr, during a recent visit to London, examined it

microscopically, and arrived at the conclusion that it must be " part of the endo-

skeleton of a Plagiostome." After tlie nature of this specimen had been thus

determined we di.^covercd that it is one of the lateral tubes of the saw of Pristis.
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the first gill-opening ; its outer angle is a right one. The second

dorsal not much smaller than the first. A small lower caudal lobe.

Tropical seas.

a. Stuffed, 4 feet long. Atlantic. Eroni Sir A. Smith's Collection.

h. Stuffed, 4 feet long. West Indies. Pnrchascd of Mr. Scrivener.

c, (/. Three feet long. Chiapani. From Mr. Salvin's Collection.

e. Skin in spirits. Eandjermassing. Described as F. zjsron by Dr.

Blceker.

/. Stuffed, 34 inches long. From the Collection of Dr. van Lidth

de Jeude.

g. Young. From the Collection of Dr. van Lidth de Jeude.

h-l. Saws of half-grown specimens. Zambezi. Trcsented by Dr.

Kirk.

h~J. Saws of half-grown specimens. From the Collection of Dr. van

Lidth de Jeude.

An examination of our examples must lead to the conviction that

the difference in the size of the rostral teeth cannot be used as a

specific character. Specimens c and d are of nearly the same size,

were obtained at the same time and at the same locahty, and agree

with each other in every respect except in the size of the rostral

teeth, which in the one example are two lines long and four in the

other. Younger examples, like specimen /', have still smaller teeth.

Such small-toothed examples have been called microdon by recent

authors ; but it is doubtful whether they are Latham's I'r. microdon,

as this ajjpeared to have a much longer saw, viz. more than one-

third of the total length, whilst in our examples it is considerably

less than one-third. Latham states also distinctly that the second

dorsal of his example was smaller than the first.

2. Pristis pectinatus.

Pristis pectinatus, Lathavi, Trans. Linn. Sec. 1794, ii. p. 278, pi. 26.

fig. 2 (rostrum) ; lil. Schn. p. 351, pi. 70. fig. 1 ; Eisso, Ichth. Nice,

p. 22; and Enr. Mrrid. iii. p. 141 ; Blninc. Faun. Fr. p. 51 ; Miitl.

c*)- Ilenic, p. 109; Blyth, Jnurn. As. Svc. Bern/. 1800, xxix. p. 3(3;

Owen, Oduntof/r. pi. 8. fig. 1 ; Dumcril, Elasmohr. p. 475.

Squalus scie, Lacep. i. p. 286, pi. 8.

I'ristis megalodon, Dumeril, Elasmohr. p. 470, pi. 9. fig. 4.

acutirostris, Ditnieril, I. c. p. 479.

occa, Dumeril, I. c. p. 479.

leptodon, Dumcril, I. c. p. 480.

brevirostris, Dumeril, I. c. p. 480.

Origin of the dorsal fin opposite to tliat of the ventrals. From 24
to 32 pairs of rostral teeth, which are generally long and strong, but

sometimes rather short and feeble ; the anterior are placed close to

each other, the distance between them not being more than twio'?

the base of a tooth. The three hindmost teeth are twice as remote

from one another as the anterior. The second dorsal fin is scarcely

smaller than the first. No lower caudal lobe.

Tropical seas.
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a. Stuffed, 12i feet long.

l>. Stiiifed, 30 inches long. West Indies.

c. Stufted, 29 inches long. Mexico.

d. kStufFed, 32 inches long. Calcutta. Presented by E. Blyth, Esq.

e. Stuffed, G| feet long. Cape of Good Hope.

f-7i. Stuffed, 28 inches long.

i, k, I, ni-n. Pojtus. From the Collection of Dr. van Lidth do

Jeude.

0. Saws of various adult and half-grown examples, the longest being

4 feet long.

3. Pristis antiquonmi.

? Squalus pristis, L. Syst. Nat. i. p. 401.

Vivflle, iJnlunn. I'csch. ii. pi. 25. tigs. 3-5.

Pristis antiqiiorum, Latham, Trans. Linn. Soc. 1794, ii. p. 277, pi. 2(3.

lig. 1 ; Milll. tj- Henle, p. 105, pi. GO (mouth) ; Dumeril, Elasmuhr.

p. 473.

serra, Bl. ScJin. tab. 70.

granulosa, Bl. Sckn. p. 351.

canaliculata, Bl. Sckti. p. 351.

Pristiljatis antiquorum, Bluinv. Faun. Ft: p. 50.

Origin of the dorsal fin opposite to that of the ventrals. From
1 G to 20 pairs of rostral teeth, nearly equidistant, stout, and provided

Avith a cutting anterior edge. Caudal fin without lower lobe.

Mediterranean and Atlantic.

«. Numerous saws from individuals of different ages, the longest

being 5 feet long *.

4. Pristis zysron.

Pristis zysron, Bleek. Virh. Bat. Gen. xxiv. I'loi;. p. 55 (not Nat.

Tyd. Ned. Iml. 1852).

dubius, Blcik. I. c. p. 56, or Nat. Ti,d?. Ned. Ind. v. p. 458

;

Dtimeril, Elatmohr. p. 478.

Origin of the dorsal fin above the middle of the root of the ven-

trals. From 26 to 32 pairs of rostral teeth t; the anterior are

placed close together, the distance between thtm not being more

than twice the base of a tooth. The three hindmost teeth are

thrice as remote from one another as the anterior. The second

dorsal fin is not smaller than the first, and its posterior lobe extends

neai'ly to the root of the caudal. Ko lower caudal lobe.

East Indies.

(I. Stuffed, 40 inches long. Ceylon. From Dr. Kelaart's Collection.

h. Stuffed, 40 inches long. Amboyna. Purcliased of lir. Frank.

c. Thirty-four inches long. Amboyna. From Dr. Pleeker's Col-

lection.

^' It must be remarked that the clctenuiiiation of isolated rostra is not always
certain; there is no possibility of distinguishing those of F. aniiqiiorvm horn.

those of P. ferrotteti.

t As in almost every other species of this genus, the size and length of these

teeth is variable ; they are sometimes as small as in the " microdoii" form of P.

jjcrrottcfi, and scmetimes as long as in the " megalodon " form of P.^ectinaius.
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(f-e. Stuffed, (> feet and 2| feet long. Purchased of Mr. Stevens.

/. Saws of various adult and half-grown examples, the longest being
5 feet long.

Mature :

—

5. Pristis cuspidatus.

Pristis cuspidatus, Latham, Trans. Linn. Soc. 1794, ii. p. 27!), pi. 2G.

fig. 3 (rostrum) ; Bl. Schn. p. 351 ; Miill. ^ Ilenle, p. 107; Dumeril,
Elasmohr. p. 476.

seinisagittatus, Cant. Mai. Fish. p. 407.

Immature :

—

Yahla, Russell, i. p. 8, pi. 13.

Pristis semisagittatus, Shaw, Zuol. v. 2. p. 361; Miill. t<f Henle, p. 108,
pi. 60 (mouth) ; Cant. I. c. ; Bleek. Verh. Bat. Gen. xxiv. I'/ay.

p. 53 ; Dumeril, Elamiohr. p. 477 ; Day, Fish. Malabar, p. 272.

Dorsal fin situated entirely behind the root of the vcntrals. From
25 to 34 paii's of broad rostral teeth, which have a cutting edge in

front and behind, and in young specimens are provided with a more
or less distinct barb on the hinder edge {semis(«jittatus). The ros-

trum is toothless for a considerable distance from its base. Dorsal

fins equal in size, produced into a long pointed posterior lobe ; caudal

tin with a distinct lower lobe.

East Indies.

a. Stuffed, 4 feet long. Pinang. Fi'om Dr. Cantor's Collection.

b. Stuffed, 4 feet long. India. Presented by T. E. Boileau, Esq.

c. Stuffed, 4 feet long. India.

d. e. Young. East-Indian archipelago.

f-i. Young : stuffed.

k. nostrum of adult. Tenasserim. Presented by J. D. C. Pack-

man, Esq.

h nostrum. From the Collection of Dr. van Lidth de Jeudc.

m. Head of young : dried. Bengal. Presented by Ueneral Hard-

wicko.

n-q. Saws of adult and half-grown specimens.
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Fam. 2. RHINOBATIDiE.

Tail strong and long, with two well-developed

dorsal fins ; a caudal and a longitudinal fold on each

side. Disk not excessively dilated, the rayed portion

of the pectoral fins not being continued to the snout.

No electric organ.

2. RHYNCHOBATUS.
Rhina, sp., et Rhinobatiis, sp., Bl. Sckn.

Rhina et Rhynchobatus, MUlkr ^- Henle.

Rhainphobatis et Rhynchobatus, Gill.

Body depressed. Pectoral fius with the front margin quite free,

not extending to the head. Gill-openings inferior, inwards of the

base of the pectoral, narrow. Spiracles wide, behind tlic eye. No
nictitating menabrane. Nostrils inferior, obliqne, wide slits. Teeth

obtuse, granular, the dental surfaces of the jaws being undulated.

Dorsal tins without spine, the first opposite to the ventrals. Caudal

with the lower lobe well developed.

Indian Ocean and archipelago to China.

1. Rhynchobatus ancylostomus.

L'Endormie (Sci/chelles).

Rhina ancylostonuis, Bl. ScJin. p. 352, tab. 72 ; Gray, III. Ltd. Zool.

;

Agass. Poiss. Foss. iii. p. 82, tab. II. figs. .3 & 4; Richards. Ichth.

Chin. p. 19o; Milll. 4- Henle, p. 110; Oiven, Odontogr. pi. 23;

Cantor, Mai. Fish. p. 409; Bleek. Verh. Bat. Gen. xxiv. Play.

p. 56.

Rbampbobatis ancylostomus, Gill, Ann. Lye. Nat. Hist. New York,

1801, vii. p. 408.

Snout very broad and obtuse, with semicircular outline. Large

compressed tubercles form longitudinal ridges, one on each side of

the upper part of the head, and one on the median line of the trunk.

An incomplete series of smaller tubercles round the front margin of

the eye and below the spiracle. Two short scries of small tubercles

on each side of the trunk may be regarded as the continuations of

those on the head. Dental surface of both jaws deeply undulated.

East Indies.

a. Adult male : stuffed, 6 feet long. Madras. Presented by T. C.

Jerdon, Esq.

h. Young : stuffed. China. Presented by J. E. Reeves, Esq.
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(. Jaws of a Lirgf example. Seychellca. Prcscutcd by Swinburne
Ward, Esq.

d. Jaws of a large example. Pinang. From Dr. Cantor's Collectiou.

e. Jaws of a large example.

2. Rhynchobatus djeddensis.

Rbinobatua, Duhaviel, Pesclic.f, ii. pi. lo. figs. 1 & 2.

llaja djiddensis, Fursk. Uescr. Anim. p. 18.

Itaie bokbat, Laci'p. i. p. 189.

Kaie rhiuobate, Lacep. i. p. 145, pi. G. tig. ?>.

libiuobatus itevis, Bl. Schn. p. ',^)A, pi. 71 ; Schley. Faun. Jajmii.

Poiss. p. oOO, pi. 139.

djidsensis, HI. Sc/tn. p. 350.

Walawali Tenkee, Ilussell, i. p. G, tab. 10.

Rhiiiobatin djeddensis, Miij^j). Atl. Fisch. p. 54, tab. 14. fig. 1 ; Bonn.
ill Lif\' of liuplvs, p. G93.

duliameli, Blainv. Faun. Fr. p. 48.

Rbyncbobatus lajvis, Milll. ^- Hcnle, p. Ill; Block. J'crh. Bat. Goi.
xxiv. Fl(i(/. p. 58 ; Dumeril, Flusuwbr. p. 483.

djeddensis, Cant. Mai. Fish. p. 412 ; Day, Fish. Malah. p. 273.

Snout narrowed, prolonged, and pointed. The series of tubercles

are arranged as in lih. annjJostomus, but the tubercles arc very small.

Dental surface of both jaws slightly undulated.

Indian Ocean and archipelago.

a. Adult female : stuffed, six feet long.

h. Half-grown : stutfed. lied Sea. Purchased of Dr. Riippell.

c. Young. Zanzibar. Presented by Lieut. -Col. Playfair.

d. Skin, in spirits, of an adult female (5 feet long). Seychelles.

From Prof. E. P. Wright's Collection.

e. Young : stuffed. Sumatra. From the Collection of Sir St.

Raffles.

/. Young : stuffed. East-Indian arcliipelago. From the Collection

of Dr. van Lidth de Jeudo.

</. Young : stuffed. India. Presented by T. E. J. Boileau, Esq.

h. Young. From the Haslar Collectiou.

i-h. Jaws of adult examples.

3. RHINOBATUS*.
Rhinobatus, sp., Bl. Schn.

Syrrhina ct Rhinobatus, 3Iull. Sf- Hcnle.

Body depressed, gradually passing into the tail. Cranial cartilage

produced into a long rostral process, the space between the process

and pectoral fin being filled by a membrane. Spiracles wide,

behind the eye. Nostrils oblique, wide ; anterior na.sal valves not

confluent. Teeth obtuse, with an indistinct transverse ridge. Dorsal

* 1. Ehinobatus productus, Girard, Proc. Ac. Kat. Sc. Dtihid. 1854, p. IOC,

and U. S Pac. R. N. Krpcd. Fish. p. 370.

2. jarani, Moiifroicrier, in Ann. Soc. Agric. Hist. Nat. Lyon, 1856,

p. 220.—Woodlark Isliind (Louiaiade arcliipelago).
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fins without spine, both at a great distance behind the ventral fins.

Caudal fin without lower lobe.

Ti'opical and subtropical seas.

The passage from Rhinohatus proper (species with a narrow ante-

rior nasal valve) to Syrrhina (species with a broad anterior nasal

valve) is so gradual that these groups cannot be maintained as

subgenera. Some of the species which ought to have been placed in

ISi/rrhiiia have been referred to Rhinohatus by Miiller and Henle.

1. Ehinobatus thouini.

Ilaie thouin, Lacep. i. p. 134, pi. 1. figs. 3-5; Shaw, Zool. v. 2.

p. 318, pi. 147. tig. 2.

Rhinohatus thouini, Miill. Sf Henle, p. 120 ; Dumeril, Elasynobr.

p. .500, pi. 10. fig. 2 (snout).

ligonifer, Cant. Mai. Fish. p. 415, pi. 14 ; Bleek. Verh. Bat.

Gen. xxiv. Plar/. p. 59.

Anterior nasal valve not dilated laterally. Nostril very long, its

length being more than the space between the inner angles of the

nostrils. Snout terminating in a long narrow cartilaginous appen-

dage. Mouth straight. Skin coarsely granidar ; a series of com-

pressed spines along the median line of the back ; similar spines on

the orbital margin and shoulder, llostral ridges confluent, narrow.

East-Indian archipelago.

a. Half-grown. Pinang. From Dr. Cantor's Collection.

h. Half-grown : skin. Pinang. From Dr. Cantor's Collection,

c. Half-grown. East-Indian archipelago. From Dr. Pleeker's Col-

lection.

2. RMnobatus halavi.

Raja halavi, Forsh. Descr. An. p. 19.

Rhinohatus halavi, Iiilj)p. Atl. Fisch. p. 55, tab. 14. fig. 2 ; Miill. &
Henle, p. 120; Guichen. Explvr. Alger. Foiss. p. 129; Ditmenl,

Elasmoh: p. 496.

Anterior nasal valve not dilated laterally. Snout rather pro-

duced, the distance between the outer angles of the nostrils being-

contained about once and three-fifths in that between the mouth
and the end of the snout. Mouth straight. Back covered with

distinct rough tubercles, and with a distinct series of large tuber-

cles along the median line. Some distinct spinous tubercles in front

of the eye and on the shoulder. The two rostral ridges separated

at the base by a broad triangular groove, but confluent along the

middle third of their length.

From the Mediterranean to the sea of China.

a. Half-grown. River Bonny (AVest Africa). Purchased of Mr. J.

Wood.
li. Adult female : stuflfed. Gambia. Purchased.

c. Adult male : stuflbd. Red Sea. Purchased of Dr. Riippell.

d. Adult female : stuffed. China.

e. Adult female: stuffed. From the Collection of the Zoological Society.

/. Half-grown male. From the Haslar Collection.
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3. Rhinobatus granulatus.

Rhinobatus rhinobatus, Bl. ScJm. p. 353.

yraiuilalus, Cuv. lihjnc Anim.; Mull. Hf Ilcnlc, p. 117, pi. 38;
Bhjth, Juiirn. As. Hoc. Benyal, 18(30', xxix. p. 3G ; JJumeril,

Elasinohr. p. 493.

aruiatus, Gray, Incl. Zool. c. fig. ; Mull. ^ Ilenle, p. 119 ; Bleck.

Verh. Bat. Gen. xxiv. Plac/. p. GO, or Nat. Tyds. Ned. Ind. iii.

p. 85 ; Dumeril, I. c. p. 494.

typus, Bciuwtt, in Life of Raffles, p. G94.

Scarcely distinct from Rh. Judavi.

Anterior nasal valve not dilated laterally. Snout produced, the

distance between the outer angles of the nostrils being contained

about once and two-thirds iu that between the mouth and the end
of the snout. Mouth straight. Back covered with very distinct

rough tubercles, and with a series of large compressed spines along

the median line. Some distinct spinous tubercles on the orbital

nuirgin and on the shoulder. The two rostral ridges are narrow,

and united nearly from the base.

East Indies ; Austraha.

a. Female, 7 feet long : stuffed. India. Presented by J. Miller,

Esq.

b-e. Adult and half- grown : stuffed. India. Purchased of Mr.
Argent.

/. Half-grown. India. Presented by General Hardwicke.

(J.
Young : stuffed. Sumatra. Prom Sir St. Ilaffles's Collection.

—

Type of lUi. typus.

h. Half-grown. Capo York (N. Australia). Purchased of Hr.

Darnel.

i-1. Adult and half-grown : stuffed.

m. Jaws of a very large example (15 inches broad). India. Pre-

sented by T. E. J. Boileau, Esq.

This species has been distinguished from lih. halavl by the rela-

tive length of the nostrils and the intcrnasal space. I do not think

that any value is to be attached to sHght differences of this kind,

and therefore I have attempted to fix these species by the arrange-

ment of the rostral ridges and by the difference of the dorsal tuber-

cles. However, if these species, Rh. ohtusus included, had not been

distinguished by my predecessors, I should have preferred to regard

Ithem

as one only.

Rliinobatus pliilippi, Midi. & Henle, p. 119, pi. 39, docs not ap-

pear to be si)ecitically distinct from Rli. (jranulatus.

4. Ehinobatus obtusus.

dliill. i]- Ilcnle, p. 122, pi. 37. fiir. 2 ; B/i/ift, Juuni. As. Soc. Bony.

18G0, xxix. p. 37; Dumeril, FAasmubr. p. 493.

Scarcely distinct from Rli. halavi.

Anterior nasal valve not dilated laterally. Snout somewhat ob-

tuse, tho distance between the outer angles of the nostrils being
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about two-thirds of that between the mouth and the end of the

snout. Mouth straight. Back covered with very distinct rough
scales, which become larger towards the median line of the back,

there not being a mediarf series of tubercles. No distinct spines at

the eye and shoulder. The two rostral ridges much divergent be-

hind, and confluent in the anterior third of their length.

East Indies.

a. Stuffed, 30 inches long. East Indies. Purchased of Mr. Argent.

5. Rhinobatus undulatus.

Puraque, Murcqr. p. 151 (cop. by WiUughhy, p. 80, tab. D 5. fig. 2)

;

Jonston, De Pise. p. 201, tab. 30. tig. 'J.

Rhinobatus electricus, Bl. Schn. p. ."joO.

undulatus, Oljers, Torpvd. p. 22 ; Mull, df Hcnlc, p. 121, pi. 40
;

Castehi. An. Am. Sud, Poiss. p. 100 ; Dumen'l, Elasmobr. p. 498

;

Kiier, Novnra, Fiscli. p. 417.

glaucostictus, Olfers, I. c.

—— marcgravii, Hcnle, Narcin. p. 34.

Anterior nasal valve dilated into a very narrow lateral fold,

scarcely extending beyond the nasal margin*. Snout produced, the

distance between the outer angles of the nostrils being rather more
than one-half of that between the mouth and the end of the snout.

Mouth straight. Back minutely granular, nearly smooth, with a

series of small, polished, depressed spines along the median line
;

similar spines on the orbital margin and on the shoulder. The two

rostral ridges are narrow, and separated by a very narroiv groove in

their entire length.

South America; Mediterranean (?).

a. Stuffed, 20 inches long. Mediterranean (?).

h. Half-grown. Bahia. From Dr. Wucherer's Collection.

Ithlnohatus liorlcel'u (Miill. & Henle, p. 122, pi. 41 ; Castcln. An.

Am. Sud, Poiss. p. 100 ; Dumeril, Elasmobr. p. 499), from Bahia,

appears to be most closely allied to Rh. undulatus ; but it has not a

white snout like this latter species.

I am also inclined to regard Ehinohatus cenuculus (Geoffr. St.-Hil.

Descr. Eg. Poiss. p. 224, pi. 27. ilg. 3 ; Miill. & Henle, p. 118 ; Du-
meril, Elasmobr. p. 495), from the Mediterranean (and the Bed
Sea?), as identical with Bh. undulatus, as the difference in the

distance of the nostril from the lateral profile of the snout is not a

reliable character.

G. Rhinobatus leucorhynchus.

Giinth. Proc. Zuul. Soc. 18G(J, p. 004, aud Trans. Zool. Soc. 1868,

p. 490.

Anterior nasal valve dilated into a very narrow lateral fold,

scarcely cxtendhig beyond the nasal margin. Length of the nos-

tril more than its distance from the outer profile of the head, or

* First approach to Syrrhina.



3. RniNonATUS. 445

than the distance between the inner angles of the nostrils, but much
less than the length of the mouth, -which is nearly straight. Snout
rather produced, the distance between the outer angles of the

nostrils being two-thirds of that between the mouth and the end

/'"N,

/ \

of the snout. Back nearly smooth, with a series of small, i)olislied,

depressed spines along the median line. Similar spines on the orbital

margin and on the shoulder. The two rostral ridges are narrow
and separated by a very broad groove in their entire length. Snout

white, as iisual.

Pacific Coast of Central America.

a. Type of the species. Presented by Capt. Dow.

7. Rliinobatus bougainvillii.

Ivhinobatus (Sjrrhina) bougainvillii, M\iU. c^- Hmic, p. 117 ; Dumi-ril,

Elasmohr. p. 4'Jl, pi. 10. fig. 1 (mouth).

The anterior nasal valve is not continued across the internasal

space, but extends to the inner angle of the nostril. Snout rather

produced. Mouth strongly arched, the median teeth being smaller

than the lateral. Skin nearly smooth, with a series of samll tuber-

cles along the middle of the back.

JIah. ?

Khinol)atiis sclilc

^ Rhinobatus schlegelii.

I Hi, Mull. (V HcuU, p. ^2.^. pi. -12 : liichard-^. Irhth.
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Clnnn, p. 195; Schleg. Faun. Japan. Poiss. p. 207; Sleek. Act. Soc.

Sc. Imlo-Xeeii. iii. Japan, iv. p. 41.

Rhinobatus liymiicephalus, Richards. Ichth. CJtiii. p. 195.

The anterior nasal valve is slightly continued towards the median
line by a short fold*, which is far from reaching that of the other

side. The distance between the inner angles of the nostrils is

rather less than the length of a nostril. Snout produced, narrower

in young and male specimens than in adult females. Mouth nearly

straight ; the teeth in the lower jaw are equal in size. Upper parts

finely granular, nearly smooth, with scarcely a trace of minute
tiibercles along the median line of the back.

Japanese and Chinese seas.

a, h. Adult female (28 inches) and young. Japan. Purchased of

Mr. Jamrach.

c. Adult male (30 inches) : stuffed. Japan.

d-e. Half-grown. Formosa. From Consul Swinhoe's Collection.

9. Eliinobatus banksii.

Rhinobatus (Syrrhina) banlisii, Aliill. ^- Hcnle, pp. 123, 192 : Dumeril,
Elasmohr. p. 490.

The anterior nasal valve is continued towards the median line by
a short fold, which, however, is far from reaching that of the other

side. Th* distance between the inner angles of the nostrils is more
than the length of a nostril. Snout produced. Mouth arched ; the

median teeth of the lower jaw larger and more prominent than the

lateral. A series of small tubercles along the middle of the back,

and two short rows on each shoulder.

Australia.

10. Eliinobatus columnsB.

Rhinobatus s. Squatinoraja, Colmma, Phytohosanos, tab. 27 ; Willuf/h-

hji, p. 79, tab. D 5. fig. 1.

Rhinobatus (Syrrhina) columnse, Miill. Sf Henle, p. 11-3 ; Bonap.
Faun. Ital. Pesce ; Costa, Fcmn. Regn. Nap. Chondrott. pi. 10 ; Du-
mei'il, Elasmohr. p. 486.

( ) annulatus, Miill. 8,- Henle, p. 116 ; Smith, III. Zool. S.

Afr. Pise. pi. 16 ; Pa2}pe, Edible Fish, p. 32 ; Dumeril, I. c. p. 487
;

Kner, Novara, Fisch. p. 416.

Raja rhinobatus, Gronov. S//st. ed. Grai/, p. 10.

Rhinobatus (Syrrhina) polyophthalmus, Bleek. Verh. Bat. Gen. xxvi.

N. Nalez. Japan, p. 129, or Nat. Ti/ds. Ned. Ind. vi. p. 423 ; Act.

Soc. Sc. Indo-Neerl. iii. Japan, iv. tab. 4.

The anterior nasal valve is continued towards the median line by
a fold which nearly meets that of the other side. Snout rather pro-

duced, the distance between the external angles of the nostrils being

two-fifths of the distance of the mouth from the end of the snout.

Cleft of the mouth straight, longer than the nostril. Tlie upper

rostral ridges convergent in front. Back very finely granular, with

* Tbi.s appears to have been overlooked by Miiller and Henle, who ought to

have referred this species to the subgenus Syrrhina.
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a median scries of very small tubercles. Young examples with a

white snout.

Mediterranean ; Atlantic ; Indian Ocean.

a. Female : stuffed, 40 inches long. Cape of Good Hope.
h. Half-grown male. Port Natal. Purchased of Mr. Aj-res.

c. Adult male. Zanzibar. Presented by Lieut.-Col. Playfair.

d. Adult male; stuffed. Zanzibar. Presented by Lieut.-Col. Play-

fair.

11. Rhinobatus blochii.

Rhinobatus (Syrrhina) blocliii, Miii'L ^- Ilenlv, p. 115, pi. 37. fig. 1
;

Dumeril, Elasmohr. p. 488.

The anterior nasal valve is continued towai'ds the median line by
a fold which nearly meets that of the other side. Snout rather short,

the distance between the external angles of the nostrils being more
than one-half of the distance of the mouth from the end of the snout.

Cleft of the mouth straight, longer than the nostril. The upper
rostral ridges distant from each other behind, and convergent in

front. Back finely granular, with very distinct tubercles along the

median line. Young examples with a white snout, aud with scattered

round whitish spots.

Capo of Good Hope.

a-h. Females, stuffed, 3 feet long. Cape of Good Hope,
c. Young male. Cape of Good Hope.

12. Rhiaobatus brevirostris.

Rhinobatus (Syi'rhina) brevirostris, MiiU. t^- //cw/c, p. 1 14, tab. 3G

;

Casteln. An. Am. Sud, Poiss. p. 100 ; Dumeril, Elasmohr. p. 489.

The anterior nasal valve is continued towards the median line,

nearly meeting tliat of the other side ; it partly covers the inner
angle of the nostril. Snout short, the distance between the external

angles of the nostiils being more than one-half of the distance of the
mouth from the end of the snout. Cleft of the mouth straight,

longer than the nostril. The upper rostral ridges convergent in
front. Dorsal parts of the trunk with numerous small tubercles

or prickles. A series of rather large and obtuse tubercles along the
median line of the back ; two short rows of similar tubercles on
each shoulder.

Brazil.

a. Stuffed: female, 19 inches long.—One of the typical examples
(see Midi. &, Henle, p. 115 ; named " PlatyrliiiHt sinensis " in

Gray's Cliondropter. p. 98).

h. Fine specimen. Brazil. Presented by Prof. KiiUiker.

4. TRYGONORHINA.
Tiygonorhina, MiUl. Sf Ilcnle.

This genus differs from Rhinnhatus oidv in the form of the ante-
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rior uasal valves, which are broad, confluent into a broad quadran-

gular flap with a free margin overhanging the mouth.
Australia.

1. Trygonorhina fasciata.

Mull. <^- Ilenle, p. 124, taf. 43 ; Dumeril, Elasmohr. p. 502.

Snout rather short, the distance between its extremity and the

mouth being not much more than the distance between the outer

angles of the nostrils. A series of obtuse distant tubercles along the

median line of the back ; some similar tubercles above the eye and
on the shoulder.

Southern Australia.

a. Fine adult female specimen. Tasmania. Purchased of Mr. E.

Gerrard.

h-c. Adult female, 31 feet long, and half-grown : stuffed. South

Australia.

(1. Adult male. New South Wales. From Mr. Krefl't's Collection.

c. Young male. Sydney.

f-r/. Adult male and female : stuflPed. Australia.

li. Adult male. Australia.

?. Half-grown female. From the Haslar Collection.

Fam 3. TORPEDINID^E.

The trunk is a broad, smooth disk ; tail with rayed

dorsal (absent in Temera) and caudal fins, and a

longitudinal fold along each side. Anterior nasal

valves confluent into a quadrangular lobe. An electric

organ composed of vertical hexagonal tubes between
the pectoral fins and the head.

5. TOEPEEO*.
Torpedo, DumSril, Zool. Analt/t. 1S06, p. 102.

Narcobatis, Blaiiiville, Faun. Franr^. 1816.

Tail very distinct from the subcircular disk, with a fold on each

side. Body entirely naked. Two dorsal fins on the tail, without

spine ; caudal well developed ; ventral fins separate. Nasal valves

* 1. Torpedo occidentalis, Storer, Mctn. Am. Ac. ii. p. 51C>, ix. 1867, p. 247
pi. 39. fig. 15, and Proc. Bosf. Soc. Kaf. Hist. ii. p. 71.—United
States.

2. sinus persiei, Kacmpfcr, Amccn. F.rof. p. 509 ; Dum&il, Elasinoor.

p. 50(>.—Red Sea.
.'?. eliilensis, Guichcn. in Gay, Chile, Zool. ii. p. 368.—Chile.
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confluent into a quadrangular valve. Teeth pointed. Spiracles at

a short distance behind the eyes. An electric apparatus between
the head and pectoral fins.

Mediterranean, Atlantic, and Indian Ocean.

We refer for the extremely numerous publications on the anatomy
and physiology of the electric organ to Cams and Engolmann, Bib-
liotheca Zoologica, ii. ISO], pp. 1()47-K»49.

1. Torpedo hebetans.

Torpedo hebetans, Lowe, Trans. Zoul. Soc. ii. (1841) p. 195.

nobiliana, Bonap. Faun. Ital. Peso. ; Miill. ^ Henle, p. 128
;

Yarr. Brit. Fish. 2ud edit. ii. p. 546, or 3rd edit. ii. p. 544 ; Du-
meril, Elasmahr. p. 512.

wabhii, Thompson, Ann. Xaf. Hist. 1840, v. p. 292, or Nat.
Hist. Irel. iv. p. 2-"i(i.

? Torpedo eniarginata, M'Cuij, Ann. Nat. Hist. 1841, vi. p. 407.

Torpedo nigra, Guichen. E.iplor. Alf/er. Poiss. p. 131, pi. 8.

Torpedo, Coach, Fish. Brit. Isl. i. pi. 30.

Spiracles not fringed ; their distance from the eyes is but little

more than their own diameter. The first dorsal fin is twice as large

as the second, and situated nearly entirely behind the root of the

ventrals. Moutli crescent-shaped. Uniform black above, or with

small white dots.

Mediterranean and Atlantic.

a. Young. Madeira. Presented by the Rov. R. T. Lowe.—Type of

the species.

b. Adult: skin. Purchased of Mr. Pariiell.

c-d. Adult : skins. Purchased of Mr. Yarrell.

e. Adult: skin. Plvmouth. Presented by Licit. H. F. Spence,

R.N.

2. Torpedo narce.

NdpKj;, Aristot. Hist. Anim. ii. c. 13, 15; v. c. 5, 11 ; vi. c. 10, 11
;

ix. c. 37 ; /Elian. Nat. Animal, i. c. 36; v. e. 37 ; ix. c. 14; Athen.

lib. vii.

Torpedo, Plin. Hist. Mand. ix. c. 10, 24, 42, & 51 ; xxxii. c. 9 & 11

;

Salrian, p. 142, tab. 48; Bellon. Aquat. i. p. 93; Ge.mer, Aquaf. iv.

p. 988; Pondel. fib. xii. c. 19, pp. 358, .362; TFi/lut/hbi/, (>. SI,

tab. D 4.

Raja, sp., Artedi, Synon. p. 102. uo. 10.

Narcacion, sp., Klein, Pise. Miss. iii. p. 31. no.'*. 1 Sc 2.

Tremuelga, Cornide,n. 123.

Raja torpedo, Gm. L. 8i/st. Nat. i. p. 1504; Bl'>rh, Ausl. Fixch. i.

p. 44, tab. 122; Bl. '.'Schn. p. 358; Blumenharh, Ahhild. taf. 57;

Genffr. St.-Hil. in Ann. Mas. i. p. 392, tab. 20. iiu:. 1.

narce, Nardo, Prodr. Ichth. Adr. uo. 4.

Torpedo narke, Risso, Ichth. Nice, p. 8, and Eur. Mdrid. iii. p. 142

;

Cuv. Regne An. ; B(map. Faun. Ital. Pesc.

uniniaculata, Risso, Ichth. Nice, p. 19, pi. 3. fig. 3, and Eur.

J/enW. iii. p. 143, fig. 8.

ocellata, Riu'vlphi, Grundr. Physiol, i. p. li*9; Olfers, Torpedo,

p. 9, tab. 1. lig. 3 ; Henle, Narcin. p. 30.

VOL. VIII. 2
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Torpedo oculata, Davy, Hesearch. i. p. 78, and in Philos. Trans. 1829,

p. 15, and 1832, p. 259 ; MM. Sf Henle, p. 127 ; Dumeril, Rev.

Zool. 1852, p. 234, or Ehmnobr. p. 506.

Spiracles without fringes ; their distance from the eye is scarcely

more than their own diameter. The first dorsal fin is not twice as

large as the second, and only its anterior half is opposite to the base

of the Tentrals. The longitudinal pit at the angle of the mouth is

only half as long as the cleft of the mouth. The band of mandibu-

larj teeth is but little shorter than the distance between the angles

of the mouth. Light brown above, with from one to seven large

blue ocelli ;
generally with indistinct rounded whitish spots on the

posterior part of the trunk. The ocelli are rarely entirely absent.

Mediterranean and neighboiiring parts of the Atlantic.

a-h. Fine specimens. Lisbon. Presented by the liev. R. T. Lowe.

c. Adult : stufled. Mediterranean.

d, e-g. Adult, half-grown, and young. Mediterranean.

7i. Half-grown. Adriatic.

r, Ic. Half-grown.

'S. Torpedo marmorata.

Narce or Torpedo, Bellon. Aqiiat. i. p. 90.

Torpedo tertia et quarta. Rondel, p. 3G3.

Torpedo, WaM, Phil. Trans. 1773, p. 4G1, tab. 19; Hunter, ibid.

p. 481, tab. 20 ; Prinyle, ibid. 1774; Cavendish, ibid. 177G, p. 196.

Narcacion, Klein, Pise. Miss. iii. p. 32. nos. 3 & 4.

Raja toi-pedo, L. Syst. Nat. i. p. 395 ; liritnn. Ichth. Massil. p. 1

;

Donor. Brit. Fish. iii. pi. 63 ; Tiirton, Brit. Faun. p. 10.

Electric Rav, Pennant, Brit. Zool. iii. p. 78, pi. 10, and, ed. 1812, iii.

p. 118, pi". 12.

Torpedo marmorata, Risso, Ichth. Nice, p. 20, pi. 3. fig. 4, or Eur.

Mirid. iii. p. 143, fig. 9 ; Olfers, Torped. p. 14 ; Henle, Narcine,

p. 30 ; Midi. ^- Henle, p. 128 ; Dumeril, Rev. Zool. 1852, p. 236,

or Elas7nohr. p. 508 ; Yarrell, Brit. Fish. 2nd edit. ii. p. 542, and
3rd edit. ii. p. 559.

galvanii, Risso, Ichth. Nice, p. 21, pi. 3. fig. 5, or Eur. 3Ierid.

iii. p. 144 ; Bonap. Faun. Ital. Pesce.

Torpille, Reaumur, Mem. Ac. Sc. Paris, 1714, p. 344, tab. 12. fig. 1,

tab. 13. fig. 2 ;
Duhamel, Pesches, ii. p. 286, tab. 13.

Torpedo vulgaris, Fleming, Brit. An. p. 169.

diversicolor, Davy, Philos. Trans. 1834, ii. p. 550.

picta, Lowe, Proc. Zool. Soc. 1843, p. 93.

trepidans, J'al. in Webb •$• Berthel. Res Canar. Poiss. p. 101
;

Dumerd, Rev. Zool. 1852, p. 238, or Elasmobr. p. 511.

hebetans, Valenc. I. c. pi. 23 (not Lo2ve).

Narcacion polleni, Bleek. Ned. Tydschr. Dieik. iii. p. 171.

Spiracles distinctly fringed ; their distance from the eyes is

scarcely more than their own diameter. The first dorsal fin is not

twice as large as the second, and about its anterior half is opposite

to the base of the ventrals. A distinct longitudinal pit at each-

angle of the mouth. The band of mandibulary teeth is but

little shorter than the distance between the angles of the mouth.
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Upper parts marbled with brown, brownish or whitish, the one or

the other colour being predominant.

Mediterranean ; Eastern Atlantic ; Indian Ocean.

a, h, c, d, e-f. Adult and half-grown. Madeira. Presented by the
Rev. R. T. Lowe and J. Y. Johnson, Esq.

g-{. Half-grown: stuffed. Mediterranean.

k. Half-grown. Nice. From Dr. Deakin's Collection.

l-o. Adult and half-grown. Propontis. From Mr. MiUingen's
Collection.

p. Half-grown. Port Natal. From Mr. Ayres's Collection.

q, r. Adult.

s. Adult. Presented by Sir A. Smith.

4. Torpedo paiithera.

Torpedo panthera, Ehrenherg ; Riipp. N. W. Fisch. p. 68 taf. 19. fig. 1

:

3mi. .y Heide, p. 193.

Spiracles fringed. The first dorsal fin is not twice as large as the

second, and appears to be entirely opposed to the vcntrals. The
band of mandibiilary teeth is short, having only half the extent of the

maxillarj- baud, and occupying the middle portion of the mandible.

Brown, with numerous whitish spots.

Red Sea.

5. Torpedo smithii.

Spiracles distinctly fringed, crescent-shaped, rather narrow, their

own diameter being scarcely one-half of their distance from the eyes,

which are extremely small. The first dorsal fin is rather small, not

twice as large as the second, and its end exactly opposite to the end
of the base of the ventrals. The band of mandibulary teeth oc-

cupies the entire circumference of the jaw. Each angle of the

mouth with a short longitudinal groove. The colour has very much
faded ; it appears to have been a dark brown ^-ith stiU darker spots.

? South Africa.

n. Fifteen inches long. Presented by Sir A. Smith.

6. Torpedo fuscomaculata.

Peters, MonaUher. Ak. JViss. Berlin, 1855, p. 466.

Spiracles distinctly fringed ; their distance from the eyes is more
than their own diameter. The first dorsal fin is not twice as large

as the second, and is so much advanced that its origin is opposite to

the vent, and its end in front of the end of the base of the ventrals.

The band of mandibulary teeth is but little shorter than the distance

between the angles of the mouth. Dark brown with or without

black spots.

East Africa.

a, h-c. Fine specimens. Zanzibar. Presented by Lieut. -Colonel

Playfair.
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6. NARCINE*.
Narciae, Henle.

This genus differs from Torpedo in having the spiracles almost

immediately behind the eye. The teeth are almost flat, sometimes

with a median point, which, however, does not project. Tail longer

than the disk.

Tropical and subtropical seas.

1. Narcine tasmaniensis.

Richards. Proc. Zool. Soc. 1841, p. 22, and Trans. Zool. Soc. iii. p. 178,

pi. 11. fig-. 2.

Outline of the disk elliptical. Spiracle at a short distance behind

the eye, without tubercles on the margin. The first dorsal not

larger than the second. Hind margin of the caudal obliquely

rounded, passing into the lower margin.

Tasmania.

a. Type of the species. Presented by Sir J. Richardson.

2. Narcine timlei.

Raja timlei, Bl. Schn. p. 359.

Narcine timlei, Henle, Nurcin. p. 34, pi. 2. fig. 1 ; Milll. Sf Henle,

p. l.^O ; Dumeril, Rev. Zool. 18o2, p. 273, or Elasmohr. p. 519
;

Bleek. Nat. Tyds. Ned. Ind. iv. 1853, p. 512 ; Kner, Novara, Fiscli.

p. 417.

indica, Henk, Narcin. p. 35, pi. 2. fig. 2 ; 3Iull. ^ Hmle,^. 130;

Dumeril, II. cc. ; Cantor, Mai. Fish. p. 417.

microphthalma, Dumeril, Rev. Zool. 1852, p. 275.

macrura, Diinieril, I. c. p. 277.

maculata, Dumeril, I. c. p. 274, and Elasmohr. p. 518.

Outline of the disk nearly circular. Spiracle immediately behind

the eye, without tubercles on the margin. The first dorsal not

larger than the second ; hinder margin of the caudal confluent with

the lower, rounded.

East Indies ; Japan.

a. Adidt : skin. Pinang. From Dr. Cantor's Collection.

6. Half-grown. From the Collection of the Zoological Society.

3. Narcine lingula.

Richardson, Ichth. Cliin. p. 169.

Outline of the disk nearly circular. Spiracle immediately behind

the eye, without tubercles on the margin. The first dorsal not

larger than the second. Hinder margin of the caudal vertical, trun-

cate, perfectly distinct from the lower margin.

China.

a-b. Male and female. China. Presented by Sir J. Richardson.

* 1. Torpedo californica, Ayrcs, Proc. Calif. Ac. Nat 8c. i. 1855, p. 70; Nar-

cine californica, Girard, U. 8. Pac. R.R. Exped. Fish. p. 371.—San

Francisco.
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4. Narcine brasiliensis.

Ilaja, sp., Gronov. Zoopkyl. no. 3o8, tab. 9. fig. 3.

? lorpedo ocellata, Quay i^ Gaim. I'oy. XJran. Pom. p. 19y.
Torpedo biasilieusi8, O/fers, Torped. p. 19, tab. 2. fig. 4.

bancroftii, Griffith, An. Kinyd. x. (18;Wj p. ()49, pi. .34.

Narcine brasiliensis, Jlenle, Narcin. p. 81, tab. 1. ligs. 1 & 2 ; Midi Sf
Henle, p. 129 ; Buineril, liev. Zoid. 1852, p. 272, and Eias7nobr.

p. 514 ; Kner, Novara, Fisch. p. 418.

nigra, Dumeril, II. cc.

Torpedo pictus, Gronov. Syst, ed. Gray, p. 1.3.

Outline of the disk elliptical. Sinracle immediately behind the
eye, surrounded by a ring of small tubercles. The first dorsal not
larger than the second ; hinder margin of the caudal subtruncate.

Atlantic coasts of Tropical America, entering fresh-waters ; Cape
of Good Hope.

a-h. Adult (21 inches long) : stuffed.

c. Young. Para.

d. Young. Caribbean Sea. From the Collection of the Zoological

Society.

€-/. Adult. Cuba. From the Collection of the Zoological Society.

(/-/. Adult and half-grown : skins. Jamaica. Turchased of Mr.
Parnell.

7. HYPNOS.
Ilypnos, DumSril, Rev. Zuol. 1852, p. 277.

Tail extremely small and short, like an appendage. Body entirely

naked. Two dorsal fins on the tail, without spine ; caudal well

developed. Nostrils round, open, without valves. Teeth tricuspid,

with very slender points. Spiracles immediately behind the eyes.

An electric apparatus on each side of the head.

Australian seas.

1. Hypnos subnigrmn.

Dirmeril, I. c. p. 279, pi. 12, and Elasmubr. p. 520.

Eyes minute ; spiracles fringed. Upper parts black, with or with-

out white spots.

Australian seas.

a-b. West Australia. Purchased of Mr. Bowerbank.

8. DISCOPYGE.

Discopyge, Tschmli, Faun. Peruan. Pise. p. 32.

Tail very distinct from the circular disk, with a fold on each side.

Body entirely naked. Two dorsal fins on the tail, ^-ithout spine

;

<audal well developed ; ventral fins united. Nasal valves confluent

into a quadrangidar valve. Teeth flat, with the hinder edge angu-
larly produced. Spiracles at a very short distance behind the eyes.

An electric apparatus between the head and pectoral fins.

Coast of Peru.
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1. Discopyge tschudii.

Tschmli, I. c. p. 33, taf. 0.

Spiracles without fringes. Vent in the middle of the totallength.

Hinder and lower margins of the caudal fin confluent.

Peru.

9. ASTRAPE.
Astrape, Miill. ^ Henle.

TaU with a fold on each side. Body entirely naked. One dorsal

fin only, on the tail, without spine ; caudal well developed. Ante-
rior nasal valves confluent into a broad flap, overhanging the mouth.

Teeth pointed ; dental laminaj scarcely extending beyond the outer

margin of the jaws. Spiracles immediately behind the eyes, which
are minute. An electric apparatus between the head and pectoral

fin.

Indian seas ; South Africa.

1. Astrape capensis.

Raja, sp., Grmiov. Zoo])lujl. no. 152.

Raja capensis, Cr)n. L. i. p. 1512 ; Bl. Schn. p. 360.

Torpedo capensis, Olfers, Torped. p. 23 ; Gronov. Si/st. ed. Gray,

p. 13.

Narcine capensis, Henle, Narcin. p. 3G, pi. 8. fig. 1.

Astrape capensis, Midi. ^- Henle, p. 130 ; Dumeril, Rev. Zool. 1852,

p. 280, and Elasmohr. p. 522 ; Kner, Novara, Fisch. p. 419.

Spiracles not fringed. Vent nearer to the extremity of the tail

than to the front margin of the disk.

Cape of Good Hope ; Madagascar.

a. Adult. Presented by Sir A. Smith.

h. Skin. From Gronow's Collection.

c. HaK-grown. Madagascar.

2. Astrape dipterygia.

Raja dipterygia, Bl. Schn. p. 359.

Torpedo dipteiygia, Olfers, Torped. p. 25, tab. 2. fig. 2.

Narcine dipterygia, Henle, Karcin. p. 38.

Astrape dipterygia. Mull, i^ Henle, p. 131 ; Cant. Mai. Fish. p. 419
;

Dumeril, Rev. Zool. 1852, p. 281, and Ekismohr. p. 523 ; Day,
Fish. Malab. p. 276.

japonica, iSchleg. Faun. Japon. Poiss. p. 307, pi. 140.

Spiracles not fringed. Vent nearly in the middle of the entire

length of the fish.

Indian seas ; Cliina and Japan.

a~h. Adult. Pinang. Prom Dr. Cantor's Collection.

c. Adult : skin. Pinang. From Dr. Cantor's Collection.

d. Hall-grown. Canton. From the Collection of the Zoological

Society.
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lU. TEMERA.
Temera, Graij, Zoal. Misc. p. 7.

Distinguished from Astrape by the eutire absence of dorsal fins.

The teeth are obtuse.

East Indies.

1 . Temera hardwickii.

Gray, I. c, and III. Lid. Zool. c. fip-. ; Mull, i^- Hode, p. 131, taf. .59.

fig. 2 ; Cant. 3Ial. Fish. p. 420, pi. 12 ; Bleek. Nat. Tyds. Ned. Ind.

XX. p. 451.

Coloration uniform, or with blackish markings or whitish spots.

East Indies.

(1-6. Types of the species. Pinang. Presented by General Hard-
wicke.

Fam. 4. RAJID.E.
Disk broad, rhombic, generally Avith asperities or

spines ; tail with a longitudinal fold on each side.

The pectorals extend to the snout. No electric or-

gan. No serrated caudal spine.

11. RAJA*.
Raja, sp., Artedi.

Raja, Cuv. Kegne Anim.
Raja et Uraptera, Miill. ?)• Henle.

Tail very distinct from the disk, which is of rhombic shape, with

a fold on each side. Body generally rough or with spines, rarely

» 1. Eaja bi-asiliensis, M. 4' H. p. 19.5.—Brazil.

2. capensis, M. cf H. p. 151 ; Dtmeril, Elasmohr. p. 540 ; Kner, Novara,

Fisck. p. 419; ?Capcllo, Jorn. Acad. Sc. Lisb. 1869, p. 151.—Cape of

Good Hope.
3. jojenia, Cocco, Aff. Ac. Gioen. Catan. xi. pp. 85-88, c. tab. ; Dumiril,

I. c. p. 544.—Mediterranean.

4. oxyrbyuehus, Bl. taf. 80 ; M. # H. p. 148 ; Dumiril, I. c. p. 546.—

Mediterranean ; Atlantic (?).

5. ooellatii, Mitch. Lit. cf- Fhil. Trans. N. York, i. p. 477 ;
Dekay, N.

York Faun. Fish. p. 3(39, pi. 65. fig. 212 ; Dumeril, Elnsmobr. p. 539

;

Raja cbautenay, Lesueur, Joum. Ac. Nat. Sc. Phil. 1824, iv. p. 106,

pi. 5.—North America.
0. desmarestia, Lesueur, I. c. p. 100, pi. 4 ; Dekay, I. c. p. 372 ;

Du-

raeril, I. c. p. 551 ; Raja americana, Dekay, I. c. p. 368, pi. 66. fig. 215.—

North Americ;i.

7. lima, Pocpp/ff, Ri'ise in Chile, i. p. 148 ; Raja chilensis. Gay, Chile,

ii. p. 367 ; Dumeril, I. c. p. 553.—Chile.

8. meerdervoortii, Meek. Act. Soc. Sc. Dtdo-Neerl. viii. Japan, vi.

p. 66.—Japan.

y. chinonsis, Basil. Nouv. Mem. Soc. Naf. Mosc. 1855. p. 2 >1.—China.

10. cooperi, Giranl, U. S. Pac. R.R. Erp. Fish. p. 372.—Shoal water.

11. scohuvA. Ph/lippi, Wirgm. Arch. 1857, p. 270; Uraptera seobina,

Dumeril, Elusimbr. p. 574.—Chile.

IL'. U-Evi.-!, Mitch. Amcr. Monthl. May. 1818, p. 327 ;
Dekay, New iork
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entirely smooth. Two dorsal fins on the tail, without spine. Tail

with a rudimentary caudal fin, or without caudal. Each ventral

fin divided into two by a deep notch. Xasal valves separated in

the middle, where they are without a free margin. Teeth obtuse

or pointed. Pectoral fins not extending forward to the extremity
of the snout. Sexes differing in the form of the teeth and in the

dermal spines.

Seas of both hemispheres, more numerous in the northern than
in the southern.

1. Raja clavata.

Thom-back.
Raja, Helium. Ue Aquat. p. 79; Rondel, pp. 353. 3.54 ; Gesner. Aqiiat.

pp. 79-3, 797 ; Aldrov. p. 4*30 ; Wiliughby, pp. 74, 78, tab. D 2.

ligs. 2 & 3 ; 'Salriaii. p. ] 49 ; Artedi. Syiion. p. 99. no. 2 : Geti. p. 71.

no. 2 : Spec. p. 103. no. 1 ; Gronov. Mm. Ichih. i. p. 140, and
Zoophyl. no. 1-54.

Eaja clavata, Z. Syst. Xat. i. p. 397j Bl. taf. &3; Lacip. L p. 128;
£1. Schn. p. .3G<3; Hisso, Ichth. JVjce, p. 11, and E»r. M6rid. vd.

p. 146; Mout-agii. in Werner. Mem. ii. p. 416; Fries, in Vet.Ahad.
HandJ. 18;>9. p. 1.5. pi. 2. fig. 1, pi. 3. figs. 1-3, 7; Jenyns, Man.
p. 516 ; Frief & El:str. .Skand. FC'k. p. 1-54. tab. io

:

'Mull 6- Henie.

p. ]:-;o: Yarreli. Brit. Fi.'sh. 2nd edit. ii. p. 582, or .3rd edit. ii.

p 581 ; Barneli, Werner. Mem. vii. p. 436, tab. 42 ; iJonor. Brit.

Fish. ii. pL 26 ; Gronor. .Si/«f. ed. Gray, p. ; Kroy. Danm. Fisk.

in. p. 962 ; Kesslfr. BuU. Srx-. Xat. Mo^c. 1859. iL p. 475 ; XHss.
Skand. Faun. Fi.sk. p. 735 : LhimerU, Fla.gmobr. p. 528.

rubus, Bl. taf. 84, iiL p. 67 ; Bl. Schn. p. 366 ; Lacep. i. p. 107.

cu^ieria, Laeep. i. p. 141. pi. 7. fig. 1 ; Bl. Schn. p. 367 ; XeUl,
Werner. Mem. i. p. 554 ; Flem. Brit. Aj\. p. 172.

aspero, Bisso, Ichih. Xice. p. .5. and Fur. Merid. iii. p. 147.

Thorn-back. Penn. Brit. Zool iii. p. m. pis. 11 & 12, and, ed. 1812,

iii. p. 122, pis. 13 & 14.

Duhamel, Pesche^, iii. sect is., pi. 8. figs. 1—4, pL 9. figs. 1 & 2.

Dasyljatis clavata, B'ainv. Faun. Fr. p. 33, tab. 5 c fig. 2; Bonap.
Faun. ItaJ.

rubus, Blainv. I. c. p. 21. tab. 3 c. fig. 1.

Raja punctata, HoUhery, Giifh. Vet. -V. HandL iv. p. 25 (young).

pontica. PaUos, Zvigr. B/xs.-Af. iii. p. 58, pi. 8 ; Rathke, in

Mem. Sav. eirany. Ac. Sc. Petersb. 1837, iii. p. 309. pis. 9 & 10.

Monstrosity : Germix. Compt. Bend. 1864, ii. p. 802.

Angle of the extremity of the snout obtuse. Tlie distance be-

tween the outer margins of the nostrils equals their distance from

the end of the snout. Teeth rather lai^e. Outer pectoral angle

nearly a right one. Body more or less covered with small spiny

asperities, especially the snout and interorbital space. Supraorbital

ridge with a claw-hke sftine in front, and another behind. Back
and tail with a median row of large spines. Brown, with lighter

Favn. Fish. p. 370 : Storer, Men. Amer. Acad. ii. 1^67, p. 242, pi. 39.

fig. 2 ; Baia balls, .^iorer, Eeport. p. 193.—Coasts oi the United States.

13. Eaja mosaica, Caj.elh, Jorn. Acad. Sc. Lisb. 18G9, p. 150, tab. 9. fig. 3
not synon.^ {R. undulata, p. 238).—Lisbon.
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spots. Male : Only the middle teeth arc coniailly pointed ; snout
covered with small asperities above and below ; some portions of
the trunk with similar asperities, others naked. A patch of claw-
like spines on the side of the head, and another on the pectoral fin.

Trunk without other large spines, and only a few on the side of the
tail. Female : All the teeth are flat. Nearly all the upper parts of

the body covered with small asperities ; body above and below with
more or less numerous very large round osseous bucklers, each
with a spine in the centre ; tail armed with rows of similar spiny
bucklers, the median row always being distinct.

Coasts of Europe.

a. Adult male : stuffed. Sweden. Presented by Hr. A. W. Malm.
b. Young female. Germau Ocean.

c-e. Young : skins. Holland. From Gronow's Collection.

f-g. Adult males : skins. Firth of Forth. Purchased of Mr. Par-
nell.^—Trunk without bucklers.

h-i. Adult males : stuffed. Firth of Forth. Purchased of Mr. Par-
nell.—A single buckler on each side of the shoulder.

I: Half-grown female : stuffed. Firth of Forth. Purchased of Mr.
Parnell.—Snout and tail with bucklers ; none on the trunk.

1. Adult female : stuffed. English coast.—Trunk and tail with
numerous osseous bucklers.

m. Half-grown female : stuffed. English coast.—Trunk with a

few, tail with numerous bucklers.

?i-q. Young : stuffed. English coast.

r. Adult male : skin. South Devon. From Mr. Yarrell's CoUeetion.

s-M'. Adult, half-growTi, and young females : skins. South Devon.

X. Half-grown male : stuffed. Plymouth. Presented by Lieut. H.
F. Spence, E.X.—.Anterior part of the jjcctoral tin abnormally
not attached to the head.

y-a. Young : stuffed. Plymouth. Presented by Lieut. H. F.

Spence, E.N.

/3-y. Half-grown and young : skins. Plymouth. Purchased of

Mr. Yarrell.

2. Young. Devonshii-e. Presented by G. Montagu, Esq.

e. Half-grown female : stuffed. Adriatic. Purchased of Dr.

Heckel.—Osseous bucklers few in number, but very large,

larger than the eye.

^ >;, 0-1^. Adult and half-grown females. Golden Horn. From
^Ir. Millingen's Collection.

X-^. Adult and young femjdes : stuffed. Madeii-a. Presented by
the Eev. R. T. Lowe.—Only one small osseous buckler on each

side of the shoulder ; so that this female does not difler from

males of more northern seas.

». Young. Muuiitius (??).

I. Adult male : stuffed,

o--. Adult: skeletons. From the Collection of Dr. van Lidth de

Jeude.

p. Jaws of several examples.
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2. Eaja maculata.
The Homelyu Ray.
Fuller Ray, Peim. Brit. Zool. iii. p. 80, or, edit. 1812, iii. p. 116.

Raja maculata, 3Iontagu, Werner. Me7n. ii. p. 426; Jenyns, Man.
p. 514; Parnell, Werner. Mem. vii. p. 434, tab. 42'; Thompson,
Nat. Hist. Irel. iii. p. 200.

rubus, Dunov. Brit. Fish. i. pi. 20; Turt. Brit. Faun. p. 111.

miraletus, Dmiov. Brit. Fish. v. pi. 103 ; Turt. Brit. Faun.
p. Ill ; Jeni/ns, 3Iun. p. 518 ; Yarrell, Brit. Fish. 2nd edit. ii. p. 570,
or 3rd edit. ii. p. 570.

niicrocellata, Montagu, Werner. Mem. ii. p. 430 ; Flem. Brit.

An. p. 171; Jenyns, Mm. p. 515; M'^Coy., Ann. Nat. Hist. vi.

p. 407 ; Yarrell, Brit. Fish. 2nd & 3rd edit. ii. p. 567.

Spotted Ray, Couch, Fish. Brit. Isl. i. p. 104, pi. 24.

Painted Ray, Couch, I. c. p. 107, pi. 25.

The margins of the snout form an obtuse angle ; but its extremity

is slightly produced and projecting. The width of the interorbital

space is equal to that of the orbit together with the spiracle. The
distance between the outer margins of the nostrils is a little less

than their distance from the end of the snout. Teeth rather small,

about fifty or sixty series can be distinguished in the upper jaw.

Outer pectoral angle nearly a right one. Body nearly smooth ; a

series of compressed spines along the middle of the back and tail

;

sometimes another series along the side of the tail. Sujiraorbital

ridge with one or more claw-hkc spines in front, and with some
others behind. Only a few very small asperities along the ridges of

the snout. Male with a patch of claw-like spines on the side of the

head, and another on a level with the outer angle of the pectoral fin.

V2yp6ii' parts with numerous dark brown or black s^^ots.

Coasts of Europe.

a. Adult male: stuffed. Pirth of Forth.

b. Half-grown female : stuffed. Firth of Forth.

c. Many half-grown and young specimens : skins. English coast.

d. Young. Falmouth. Presented by W. C. Cocks, Esq.

e-f. Adult females. Guernsey. Presented by Capt. Harcourt Powell.

<j-h. Half-grown : skins. English coast. From Mr. Yarrell's Col-

lection, as H. microcellata.

i. Half-grown female : skin. Madeira. Presented by the Rev. 11.

T. Lowe.
h-l. Jaws. From Yarrell's Collection.

3. Raja punctata.

Raja punctata, Risso, Ichth. Nice, p. 12, and Eur. Merid. iii. p. 153.

Dasybatis asterias, Bonap. Faun. Ital. Peso.

Raja Schultzii, Miill. ^- Heiile, pp. 138, 194, taf. 40. fig. 1 ; Dumeril,

Masmobr. p. 541.

Angle formed by the margins of the snout obtuse, the extremity

slightly projecting. The width of the interorbital space (which is

flat and very rough) is equal to the length of the orbit together with

the spiracle. Teeth obtuse, in from 40 to 45 series in the u^^per jaw.
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The outer pectoral angle is rounded ; the margins would meet at u

right angle. Spines along the superciliary margin, and the median
line of the hack and tail. Male nearly smooth, with asperities on
each side of the head and on the intcrorbital space. A subtriangular

space of spines on the middle of the back. Female entirely covered

with small spines. Coloration : Body with numerous brown dots,

and one or several yellow ocelli, each of which has a browu pupil,

and is surrounded by a ring of brown dots.

Southern Europe.

a-b. Young males. Purchased.

c. Young female. Purchased of Hr. Frank.

4. Raja maderensis.

Lotce, Trans. Zool. Soc. 1841, ii. p. 195, and Proc. Zool. Sac. 1843,

p. 94 ; Valenc. in Wehb. <5' lierthel. lies Canar. Pviss. p. 100,

pi. 25 ; Dumeril, Elasniobi-. p. 545.

The angle made by the margins of the snout is rather obtuse.

The width of the intcrorbital space is equal to the length of the

orbit. The distance between the outer margins of the nostrils is

somewhat more than their distance from the end of the snout. Teeth
pointed in the male, in about 44 series in the upper jaw. The
outer pectoral angle is a right one. Body entirely covered with mi-

nute asperities. Scarcely any larger spines on the trunk (except the

patch of pectoral spines in the male). Tail with a single series of

spines along the median line ; superciliary ridge with a few spines

in front and behind. Brown, ivitli nimierous round yellowish spots.

Madeira ; Canary Islands.

a. Adult male. Madeira. Presented by J. Y. Johnson, Esq.

5. Raja undulata.

Raja undulata, Lacep. iv. p. G75, pi. 14. fig. 2 ; Mull. Sf Hcnle, p. 134
;

ihimeril, Elasmohr. p. 5.">7.

mosaica, Lacep.'w. p. 675, pi. IG. fig. 2; Risso, Eur. Merid. iii. p. 154.

alba, Lacep. v. p. GtJ3, pi. 20. fig. 1.

Anterior profile of the snout very obtuse, rounded, with the ex-

tremity very slightly projecting beyond it. The width of the intcr-

orbital space is equal to the length of the orbit together with the

spiracle. The distance between the outer margins of the nostrils

is somewhat less than their distance from the end of the snout.

Teeth small, obtuse, in about CO series in tlie upper jaw. Outer

piectoral anyle rounded. Body smooth ; a series of spines along the

median line of the back and tail ; a series of smaller spines along

the side of the tail ; superciliary edge with a spine in front and

behind ; a spine on each side of the shoulder. liroAvnish, vnih. or

without transverse undulated bands, and with or without round

spots of a light colour.

Mediterranean and neighbouring parts of the Atlantic.

a. Young male. Madeira. Presented by the llcv. 11. T. Lowe.
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6. Raja radiata.

Raja fuUonica, Fah-. Faun. Grcenl. p. 125; Faher, Fisch. Isl. p. 38.

clavata, Hollb. Gotheb. Vet. N. Hnndl. iv. p. 29.

radiata, Donov. Brit. Fish. v. pi. 114; Flem. Brit. An. p. 170;
I'arr. Brit. Fish. 2nd edit. ii. p. 585, or 3rd edit. ii. p. 587 ; Par-
nell, Tra?is. B. Soc. Edinh. 1840, p. 145, and Werner. Mem. vii.

p. 439, pi. 43 ; Jetiyns, Brit. Vert. p. 517 ; Fries, Vet. Ah. Handl.
1839, p. 146, pi. 3. tig. 4 ; Niks. Shand. Faun. Fisk. p. 736 ; Wrii/ht

i^ Ekstr. Skand. Fisk. p. 100, pi. 43; M'Coy, Ann. Sf Mag. Nat.
Hist. 1841, vi. p. 405; Midi. 8f Heide, p. 137; Krciyer, Damn.
Fisk. iii. p. 938 ; Couch, Fish. Brit. Isl. i. p. 103, pi. 23 (cop. Do-
novan) ; Dumeril, Elasmohr. p. 531.

Angle of the extremity of the snout obtuse. The width of the

interorbitul space is equal to the length of the orbit. Teeth in about

45 series in the upper jaw, pointed in the male. Outer pectoral

angle rounded. Body and tail with large bucklers, each with a ra-

diate or stellate base. One series of large and rather distant bucklers

along the median line of the back and tail, accompanied on each

side by another row of smaller bitcklers. A pair of bucklers on each

side of the shoulder. Also the small dermal ossifications have a ra-

diated base. Male with a baud of claw-like spines opposite to the

outer angle of the pectoral fin.

Northern coasts of Europe.

a-c. Adult males and female : skins. Firth of Forth.

d-e. Adult males and young : skins. From Mr. Yarrell's Collection.

7. Raja asterias.

Midi ^ Ilenle, pp. 139 & 194, pi. 46. fig. 2 (not sj-non.) ; Dutneril,

Elasmohr. p. 543 (not synon.).

Anterior profile of the snout obtusely rounded, with the extremity

slightly projecting. The width of the interorbital space is rather

more than the length of the orbit. The distance between the outer

margins of the nostrils is a little more than their distance from the

end of the snout. Teeth small, in about 80 series in the upper jaw,

obtuse in the female. Outer pectoral angle nearly a right one.

Body entirely covered with minute asperities. A series of spines

along the median line of the back and tail ; another series along

each side of the tail. Very small spines in front and behind the

superciliary ridge. Upper parts tvith numerous round darlc-hrown

spots, sometimes mixed with larger ones of a bright colour.

Coasts of Southern Europe ; Madeira.

a, b. x\.dult females. Madeira. Presented by J. Y. Johnson, Esq.

8. Raja miraletus.

Raja miraletus, L. Sj/st. Xat. i. p. 396 ; Briinn. Ichth. Mass. p. 2

;

Lacep. i. p. 75 ; i?(>sr), Ichth. Nice, p. 4, and Eur. Maid. iii.

p. 149; Bonnp. Faun. Ital. Pesce ; Midi. S^- Ilenle, p. 141; Dti-

niciil, Elasmohr. p. 548.
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Raja oculata, Hisso, Eur. Mfrid. iii. p. 1-19.

biociilaris, Geoffr. St.-Hil. Descr. Eg. Poiss. pi. 27. fig. 2.

? Raja qiiiidrimaculata, Bonap. Faun. Itul. Pesce.

The margins of the snout form an obtuse angle, but the extremity

is pointed and forms a distinct projection. The width of the inter-

orbital space is less than the length of the orhit. The distance be-

tween the outer margins of the nostrils is rather loss than their

distance from the end of the snout. Teeth in about 40 series in the

upper jaw, obtuse. The outer pectoral angle is a right one. Body
smooth ; a series of spines along the middle of the back, and three

series on the tail. One or two spines in front and behind the orbit.

A large blue hlach- and ivhite-edged ocellus on each side of the back.

Coasts of Southern Europe.

rt. Young male. Purchased.

9. Raja atra.

Mitll. ^- Heiilc, p. 134, tab. 45 ; Dmneril, Elasmohr. p. 535.

Snout very short and obtuse ; outer angle of the pectorals rounded.

Body smooth in the young, covered with minute asperities in older

examples (accoi'ding to the figure quoted) ; superciliary margin with

a spine in front and behind ; a series of spines along the median
line of the back and tail. Uniform blackish.

Mediterranean.

10. Raja radula.

Raja radula, De la Ruche, Ann. Mus. 1809, xiii. p. 321 ; Risso, Eur.
AlSrid. iii. p. 151 ; Mull. Sf Henle, p. 133 ; Dumeril, Elasvwbr.

p. 534.

virgata, Geoffr. St.-Hil. Descript. Eg. Poiss. p. 223, pi. 26.

figs. 2 & 3.

Dasybatis radula, Bonap. Faun. Ital. Pesce.

Snout very short and obtuse, subtriincate in front. Body covered

with minute asperities ; a series of spines along the median line of

the back and tail ; several other irregular series of spines on the

tail. Teeth obtuse. Yellowish brown, marbled with darker and
with lighter spots. A blacl- ocellus on each side of the bad:

Mediterranean.

a. Malta. From the Haslar Collection.

11. Raja kenojei.

Miill. (S- Henle, yt. 149, pi. 47 (not good ) ; Richards. Ichth. Chin. p. 197;

Schleg. Faun. Japan. Pows. p. 308; Bleck. Act. Sac. So. Indo-Xeerl.

ii. Japan, iv. p. 42 (part.), Hnd viii. Japan, vi. p. (>G ; Dumeril,
Elasmobr. p. 55G.

Angle of the extremity of the snout rather obtuse ; the width of

the interorbital space is equal to the length of the orltit with the

spiracle. Teeth in about 42 scries in the upper jaw, obluse in the

female. Outer pectoral angle rounded. Body nahil : a row of
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spines along the superciliary margin ; two spines in the median line

of the back ; tail with five series of rather small spines.

Japan.

a. Female. Japan. Purchased of Mr. Jamrach.

12. Eaja eglauteria.

Raja eglanteria, Laccp. ii. pp. 10.3, 109, tab. 4. fig. 2 ; Lesueur, Journ.

Ac. Nat. Sc. Pltilfid. iv. p. 103, pi. 6 ; Store?; Mem. Am. Acad. ii.

p. 512 ; Diime'ril, Ela-vnohr. j). 5-32.

diaphauus, Mitch. Lit. Sf Phil. Trans. New York, i. p. 478 ; De-
hay, New York Faun. Fish. p. ?>QQ, pi. 67. fig. 218 ; Storer, I. c.

p. 'olO, and ix. 18G7, p. 240, pi. 39. fig. 1. •

erinaceus, Mitch, in Sillim. Journ. 1825, ix. p. 290, pi. 6 (cop.

by Behay, I. c. p. 372, pi. 78. fig. 246) ; Stm-er, I. c. p. 511.

Angle of the extremity of the snout obtuse. The width of the

interorbital space is equal to the length of the orbit with the spi-

racle. Teeth in about 50 series in the upper jaw, obtuse in the

female. Outer pectoral angle rounded. Eody partly naked
;
parts

of the body and the tail with numerous rather small spines, each

with a radiated base. The median line of the bach and tail is naJced,

but there are on each side of it three series of spines ; a triangidar

space in the middle of the bade covered with similar spines. A row of

spines along the superciliary margin ; eyelid naked. Body with

brown spots.

Atlantic coasts of North America.

a. Female. New York.

13. Raja circularis.

Sandy Ray.
Raja circularis, Couch, in Charlestv. Mag. Nat. Hist. 1838, ii. p. 71,

and in Cornish Faun. p. 53, and in Fish. Brit. Isl. i. p. 115, pi. 28

j

Van Bened. Bull. Acad. Sc. Belg. 1865, xx. p. 48.

spino.sa, Yarr. Brit. Fish. 2iid edit. ii. p. 574.
—— iii\si\Ne\'A,,Bonap. Faun. Ital. Pesce {also thefigure on the same j)lute

with falsavela, named R. quadrimaculata) ; Dmneril, Elasmohr. p. 550.

naevus, Miill. Sf Henle, pp. 138, 194 : Dumeril. Flasmobr. p. 549.

Raja, sp., M'Coy, Ann. 8f Mag. Nat. Hist. 1841, vi. p. 495.

radula, Thomps. Nat. Hist. Irel. iv. p. 262 ; Yarr. Brit. Fish.

3rd edit. ii. p. 574.

miraletus, Coiich, Fish. Brit. Isl. i. p. 112, pi. 27.

Closely allied to Ii. eglanteria.

Angle formed by the margins of the snout obtuse, the extremity

slightly projecting. The width of the interorbital space equal to

the length of the orbit. Teeth pointed, in from 70 to 80 series in

the upper jaw. Outer pectoral angle obtusely rounded. Upper

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 back covered with similar spines ; median line of the bach and tail

without spines or with a few only ; several series of spines on each

side of the median line of the bodg and tail. Generally a round

black spot, marbled with yellowish, on each side of the body. Old
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examples without this ocellated spot, or with a few scattered snuiU

round white spots.

Adult male with the additional patches of spines usual in this

genus.

Coasts of Europe.

a. Adult female, 4 feet long : stuffed. Ireland. Presented h)' the
Earl of Enniskillen.

b. Half-grown female : skin. South Devon.
c-d. Half-grown females : skins. Plymouth. Presented bv Lieut.

H. E. Spence, R.N.
t. Adult male : stuffed. Plymouth. Presented by Lieut. H. F.

8pence, ll.N.

/. Half-grown female : skin. Madeira. Presented by the Rev. P.
T. Lowe.

g-i. Adult male, and half-grown females : skins. From Mr. Yar-
rell's Collection.

h. Half-grown female : skeleton. Polpcrro.

l-o. Jaws of adult examples.

14. Eaja lemprieri.

Richards. Voy. Ereb. 8f Terr. Fish. p. .34, pi. 23.

The angle at which the margins of the snout would meet is obtuse

;

but the extremity is slightly projecting and somewhat pointed. The
width of the iuterorbital space equals the diameter of the eye. Teeth
with a point. Outer pectoral angle obtiisely rounded. The width
of the disk equals the distance of the snout from the posterior end
of the root of the veutrals. A series of spines along the superciliary

edge ; seven or eight occupy the mesial line between the head and
humeral cartilage ; and a row, beginning at the pelvis, runs down
the middle of the tail, having an alternate direction to right and
left. There are also some scattered larger spines on the sides of the

tail among the smaller ones, but no continuous lateral rows. Tip of

the snout black. (liichards.)

Van Diemen's Land.

^. Lonff-snoidcd species.

15. Eaja batis.

The Common Skate.

Itaia, sp. no. 9, Artecli, Gen. p. 73, and Si/nmi. p. 102.

Hiija batis, L. iii/4. Kaf. i. p. 395; HI. taf. 79; Bl. Sckn. p. 3(59;

iiisso, Ichth. Nice, p. 3 ; HoUbcrij, Giit. Vet. N. Ilimdl. 1S22. p. 21

;

Fabcr, Fi.sch. Isl. p. 33 ; Turt. Brit. Fitun. p. 1 10 ; i-7<»i. Brit.

An. p. 171 ; Jeni/iis, Man. p. 510 ; Ai/ss. SJcand. Faint. Fisk.

p. 738; Fries, Vet. Ak. Hmidl. 1838, p. 158, pi. 3. lig. C; Midi. ^
JItnle, p. 140; Yarrell, Brit. Fish. 2ud & .3rdod. ii. p. 5Gl ; Kniyer,
Daiim. Fisk. iii. p. 978 ; Malm, CEfrers. Vet. Ak. Fork. loo7,

p. 193.

Skate, Penn. Brit. Zuol. iii. p. 72, pi. 9, and, ed. 1812. iii. p. Ill,

pi. 11.

I)iih(U)ie!, Pcsches, iii. soot. ix. p. 28 J. pi. 11. fip-s. 1_4.
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Raja leiobatos, Gronov. Syst. ed. Oi-ay, p. 10.

intermedia, Parnell, Proc. R. Soc. Eclinb. 1837, p. 166 ; Trans.

R. Soc. Edinb. 1839, xiv. p. 420, pi. ; Werner. Mem. vii. p. 429,

pi. 40 ; Yarrell, Brit. Fkh. 2nd or 3rd edit. ii. p. 558 ; M'Coy, Ann.

Sf Mag. Nat. Hist. 1841, vi. p. 406 (not Couch).

Lfeviraja macrorhynchus, Couch, Fish. Brit. Isl. i. p. 661.

Development : Wyman, Mem. Amer. Ac. 1864, ix. p. 31, or Ann. 8f

Mag. Nat. Hist. 1864, xiv. p. 399.

Snout long, produced, pointed, the width of the iuterorbital space

being one-third or, in very old exam])Ies, more than one-third of the

distance of the eye from the end of the snout. The anterior profile

(from the snout to the angle of the pectoral fin) is deeply emargi-

nate, not or but slif/htly undulated . Mouth trans-verse, nearly straight.

Teeth somewhat pointed, in about 52 or 56 series in the upper jaw.

Outer pectoral angle produced and rather pointed. Body rough in

adult female examples, but nearly smooth or with patches of minute

asperities, more numerous on the upper and lower sides of the snout

than in any other region ; males nearly smooth. Body without larger

spines, except one in front and behind the eye in young examples ; one

or three series of large spines on the tail. Disk much broader than

long. Upper surface of the body dark olive-green, uniform or Avith

numerous large white spots ; under surface dark grey, with minute

specks of a deeper colour.

Coasts of Europe.

a. Adult female, 5^ feet broad and 6| feet long : stuffed. German
Ocean. Purchased.

b. Adult male. English coast. Purchased on May 11th, which is

evidently the breeding-season.

c-f. Half-grown and young: stuffed and skins. Firth of Forth.

Purchased of Mr. ParneU.

g-m. Half-growu and young : stuffed and skins. English coasts.

n-o. Half-grown : sldns. Plymouth.

p. Young: skin. Holland. From Gronow's Collection.

q-r. Young. Purchased.

s-t. Jaws of aduk. examples.

Var. intermedia. This form has the snout rather more produced

than typical R. batis. The absence of the lateral series of spines on

the tail is not a distinctive character, as that series is fj-equently

absent in R. batis, whilst, on the other hand, examples of R. inter-

media show some spines on the side of the tail. It is not improbable

that these specimens are hybrids between'-R. batis and some other of

the long-snouted species.

a-b. Types of R. intermedia. Firth of Forth. Purchased of Mr.

Parnell.

Raja {Uraptera) binoculata, Girard, Proc. Ac. Nat. Sc. Philad.

1854, p. 196, and U. S. & Pac. R.R. Exped. Fish. p. 373 ; Dumeril,

Elasmobr. p. 574, from California, may be regarded as a climatic

variety of R. batis. It differs from the European form in having a
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single spine on the middle of the shoulder ; and young examples

have a round obscure spot on each pectoral fin.

a-c. Young. San Francisco. Presented by Dr. W. 0. Ayres.

d. Young : skin. Esquimalt Harbour, Vancouver Island. Collected

by Mr. Lord.

10. Raja agassizii.

Uraptera agassizii, MiUl. i^- Henlc, p. loo, tab. 49 ; Citstehi. An. Am.
Slid, Poiss. p. 100, pi. 49. fig. 2 ; Diimeril, Ehtsinohr. p. 573.

Snout long, produced, pointed, the width of the iiiterorbital space

being two-sevenths or one-third of the distance of the cj'e from the

end of the snout. The anterior profile (from the snout to the angle

of the pectoral fin) is undulated. Mouth stronr/Ii/ curved. Teeth

pointed, in about 48 series in the upper jaw. Palatal velum four-

lobed. Outer pectoral angle a right one, but rounded. The distance

between the two dorsal fins is twice the length of the base of the

first ; terminal caudal fin reduced to a fold of the skin *. Body
sometimes smooth, sometimes with a few thorns on the orbital margin

and shoulder. Tail with a single series of spines. Disk rather

broader than long. Coloration uniform, sometimes a dark spot on

each side of the back ; lower side white.

BrazU.

a. Female. From Prof. Kolliker's Collection.

17. Raja marginata.

Raja marginata, LacSp. v. p. 663, pi. 20. fig. 2; Misso,' Eur. Merid.

in. p. 148 ; Blainv. Faun. Fr. p. 19, pi. 3. tig. 2 ; Flem. Brit. An.

p. 172 ; Bonap. Faun. Ital. Peso. ; Jemjns, Man. p. 512 ; Miill. Sf

JTenle, p. 140 ; Yarrell, Brit. Fish. 2nd & 3rd edit. ii. p. 564 ; Couch,

Fish. Brit. Is/, i. p. 110, pi. 20; Dum^ril, Elasmoh: p. 568.

rostrata, Larep. iv. p. 672.

rostellata, Risso, Ichth. Nice, p. 8, pis. 1 & 2, and Eur. Mdrid. iii.

p. 148.

oxyrhvnchus (Burton Skate), Couch, I. c. p. 97, pi. 21 (adult

male) (not synon.).

The anterior part of ike snout is abruptly contracted into a narrow,

thin appendage ; the width of the interorbital space is one-third or

one-fourth of the distance of the eye from the end of the snout. The

anterior profile (from the snout to the angle of the pectoral fin) is

deeply undulated. Teeth with a pointed keel, in about 46 series in

the upper jaw. The outer pectoral angle is a right one. Body
smooth above ; a conical spine in front and behind the eye ; no spines

on the back ; lower part of the snout covered with minute asperities.

Tail with three series of S2'>ines. The width of the disk is much more

than the distance from the end of the snout to the hind margin of the

ventral fin. Pectoral fins generally with a blackish margin.

Coasts of Europe.

* Of course this cannot bo usod as a generic character ; in many specimens of

typical Raja it is not more developed than in this species.

VOL. VIII.
*

- H
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a. Adult male, 4 feet long : stuffed.

h-c. Hulf-grown male and female : stuffed. Plymouth. Presented

by Lieut. H. F. Speuce, R.N.
d. Young male. Lyme Itegis. Presented by the Earl of Ennis-

killen.

e. Half-grown : skin. English coast. From Mr. Yarrell's Col-

lection.

f. Young female. England.

18. Eaja lintea.

Raja lintea, Fries, Vet. Akad. Ilamll. 1838, p. 154; 3IuU. Sf He^ih,

p. 147 ; Niks. Skand. Faun. Fisk. p. 7.39 ; Krmjcr, Damn. Fisk. iii.

p. 1005 ; Malm, (Ffv. Vet. Ak. Fork. 1857, p. 193 ; Dumeril, Elas-

mubr. p. 557 (synon. part.).

Snout long, produced, pointed, the width of the interorbital space

being one-third of the distance of the eye from the end of the snout.

The anterior profile (from the snout to the angle of the pectoral fin)

is hut slighthj entanjinate, and not undidated. Teeth somewhat

pointed. The outer pectoral angle is nearly a right one. Body
smooth, only a few small, stellate ossifications along the front margin

of the disk. Lower side entirely smooth. A median series ofdistincth/

ribbed sj^ines on the tail, imperfectly continued on the back ; sides of

the tail with a series of smaller spines. Three spines on each

shoulder, and one in front and behind the eye. The width of the

disk is equal to the distance from the end of the snout to the hind

margin of the ventral fin. Coloration uniform.

Coasts of Northern Europe.

a. Female, 44 inches long : stuffed. Sweden. Presented by Hr. A.

W, Malm.
19. Raja maroccana.

Bl. Sch7i. p. 307 ; Miill. i^- Ilenle, p. loO, pi. 48. fig. 2 ; Dumdril, Ehs-
mohr. p. 559.

Snout long, produced, pointed, the width of the interorbital space

being nearly two-sevenths of the distance of the eye from the end of

the snout. The anterior profile (from the snout to the angle of the

pectoral) is slightly emarginate and undulated. Teeth conical and

pointed in the male, in 41 series in the upper jaw. The outer pec-

toral angle is a right one. Body with minute asperities along the

middle of the back and the margins of the disk ; lower side smooth,

except the snout, which is rough. A series of sj^ines along the

superciliary marcjin ; two or three spines in the median line of the

shoulder. Tail with a median series of spines, ulterncttehj Jarger and

smaller, with the base deeply rilibed : sides of the tail with a series

of spines. Coloration uniform.

^Marocco? North America.

ft. Adult male. Old Collection.

Lo'virajn hramantc, Sassi, Nuov. Annal. Sc. nat. Bologn. 1846, vi.

p. 386 ; and Cancstrini, Mem. Accad. Torin. xxi. 1865, p. 361, pi. 1.
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figs. 2-5, from tlio ^^rediterraiu'an, may be identical with this species.

It is true that the cliief cliaracter, viz. tlic unequal size of the mediau
spines, is not indicated in the figure ; but then this figure cannot be
very accurate, as, for instance, tho supraorbital spines, nicutioued in

the description, arc omitted.

20. Raja smithii.

MiiU. ^- Jleiile, p. 150, pi. 48. fig. 1 ; Dumeril, Ehmnohr. p. 653.

Snout Jong and pointed, (he width of the interorhitnl space being nearly
one-fourth of the distance of the eye from the end of the snout. The an-
terior profile (from the snout to the angle of the pectoral fin) is but
slightly emarginatc. The outer pectoral angle is nearly a right one.
Upper parts of the body covered with minute, rather distant, four- or
five-rooted ossifications ; lower parts smooth. A scries of strong spines
radiated longitudinally and transversely along the median line of the
back and tail ; no spines on the side of the tail. Teeth in 28 series

in the upper jaw, with a pointed keel in the female. Dark brown
above, white below.

South Africa ; Bosphorus ?

a. Type of the species ; skin of a female, 21 inches long. Presented
by Sir A. Smith.

21. Raja fulloiiica.

Shngveen Raj'.

Raja, sp. no. G, Artedi, Gen. p. 72, and Sijnon. p. 101.

Raja fulloniea, L. Syst. Nat. i. p. 396 ; Ascan. Ic. tab. 43 ; Bl. Schn.

p. 307; Risso, Ichth. Nice, p. (not Eur. Merid.) ; Frirs, Vet. Ah.
Hamll. 1838, p. 150, tab. 2. fig. 2; Midi. ^- Henle, p. 145 ; Yarr.
Brit. Fish. 2nd edit. ii. p. 578, and 3rd edit. iii. p. 577 ; Kriiy.

Danm. Fisk. iii. p. 290.

Sliagreen Rav, Peitn. Brit. Zool. iii. p. 77, and, ed. 1812, iii. p. 117;
Couch, Fish. Brit. Isl. i. p. 117, pi. 29.

Raja gramdosa, Bl. Schn. p. 308.

flossada, liisso, Eur. Merid. iii. p. 145.

chagrinea, Montaq. Werner. Mem. ii. p. 420, pi. 21 ; Parnell,

l\anx. E. Soc. Edinb. 1840, xiv. p. 144, or Werner. Mem. vii. p. 431,
pi. 41 ; Jcnyns, Man. p. 513 ; DumerU, Elasmohr. p. 500.

aspera, F/em. Brit. An. p. 172.

Snoiit long, produced, pointed, the width of the interorbital space

being one-third of the distance of the eye from the end of tlie snout.

The anterior profile (from the snout to the angle of the pectoral fin)

is distinctly emarginatc and undulated. Teeth slender, pointed in

both sexes, in about CO rows in the upper jaw. The outer pectoral

angle is a right one. Body covered with minute iisperities above and
below ; but in the male large patches are naked. A series of spines

along the superciliary margin ; a median series of spines between" the

occiput and dorsal cartilage ; scarcely any spines between the latter

point and the tail. Back of the fail vitJi a double series of sironr/

spines, none alom/ the median line. Tlic width of the disk is equal

2 ir 2
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to the distance from the end of the snout to the hind margin of the

ventral tin. Coloration uniform.

Coasts of Europe.

a-h. Adult males : stuffed. Firth of Forth.

c. Adult female : skin. Purchased of Mr. Yarrell.

d. Half-gro^vu female : stuffed. Madeira. Presented by the Rev.

11. T. Lowe.
e. Jaws of adult examples.

22. Raja macrorhynchus.

Lreviraja macrorhynclms, (Itajin.) Uonap. Fann. Ital. Pesce.

Raja mucosissima, Nardo, Isis, 1827, pp. 476, 482.

niacrorliyncba, Dumh-il, Elasmohr. p. 566.

Snout long and pointed, the luidfh of the inferorhital space being one-

fourth of the distance of the eyefrom the end of the snout. The anterior

profile (from the snout to the angle of the pectoral fin) is deeply con-

cave. The outer pectoral angle is a right one. Body smooth in

young examples, but partly covered with minute asperities in older.

Larger sjnnes on the tail onh/ where they stand in one or three series.

Teeth in 50 series in the upper jaw, rather obtuse in the female, and
with a pointed keel in the male. Disk broader than long. Browu
above and below ; lower surface with numerous dark-coloured open-

ings of the mucous ducts.

Mediterranean and neighbouring parts of the Atlantic.

a. Male, 30 inches long : stuffed. Madeira. Presented by the Rev.

R. T. Lowe.
b. Young female : skin. From Yarrell's Collection.

liaja gaimardi, Valenc. in Gaimard, Voy. Isl. et Groenl. Poiss.

pis. 2 & 3 ; Dumeril, Elasmohr. p. 565, from the Arctic regions, is

probably identical with this species.

23. Raja vomer.

? Raja acu3, Lac6p. v. p. G65.

Raja vomer, J'nV.s, Vet. Akad. Ilandl. 1838, p. 161 ; MiUl. Sc Henle,

p. 144; Kroi/. Damn. Fisk. ill. p. 1011; Malm, (Efvers. Vet. Ak.
Forhandl. 1857, p. l'J3 ; Dumeril, Elasmohr. p. 571 ; Yarrell, Brit.

Fish. 3rd edit. ii. p. 548.

mucronata. Vouch, Cornish Faun. p. 25, and Fish. Brit. Isl. i.

p. 93, pi. 19.

Chagreen Raj', Yan-cll, Brit. Fish. 2ud edit. ii. p. 548.

Snout very long and pointed, the undth of the interorbital space

being one-si.rth of the distance of the eye from the end of the snout.

The anterior profile (from the snout to the angle of the pectoral fin)

is deeply concave. Outer pectoral angle somewhat pointed. Body
covered with minute asperities above and below, but without any

larger spines. Tail ivith a series of spines cdong the lower edge, but

none in the median line. Teeth in 46 series in the upper jaw, each

with a prominent, pointed keel. The width of the disk is equal to

the distance from the end of the snout to the hind margin of the ven-
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tral fin. Upper parts with scattered round spots •£ a darker or
lighter colour

;
greyish below, with black dots and lines.

Coasts of Northern Europe.

«. Female, 50 inches long : stuffed. Sweden. Presented by Hr. A.
W. Malm.

24. Raja oxyrhynchus.

Lfeviraja, Salvian. p. 149, tab. 52 ; WUlughbij, p. 71, tab. 4.

Raja, sp. no. 8, Artedi, Gen. p. 72, et Si/nuii. p. 101.

Ivaja oxyrhynchus, L. Si/st. Nat. p. 89ij'; lirilnn. Ichth. 3Iass. p. 2.

rostrata, Eisso, Ichth. Nice, p. 7, and Uiir. Merid. iii. p. LjO.
morula, Nardo, Prodr. Ichth. Adr. in 7s/.s, 1827, pp. 470, 488.
salviaui, Miitl. i$- Henle, p. 143 (part.) ; Dimidril, Elasmohr.

p. 569.

Laeviraja oxyrhynchus, Bonap. Faun. Ital. Pvsce.

Snout as long and pointed as in li. vomer, to which it is most
closely allied. The anterior profile deeply concave. Outer pectoral

angle somewhat pointed. Body smooth in young examples, but more
or less covered with minute asperities in old ones. Young examples
with some spines at the eyes and in the median dorsal line. Tail
vjith a median series of spines, and ijenerally with si^ines along the side.

Teeth pointed.

Mediterranean.

25. Raja nasuta.

Milll. 8f Henh, p. 150.

No specimen is known to exist in collections, and I give here only

a copy of the original description contained in Solander's MS8. It

appears that a figure accompanied this description, which was also

seen by Sir J. Richardson ; but it cannot be found now in the collec-

tions of drawings made during Cook's voyages :

—

Raja (dentibus acutis) ventre glabro, dorso scabro, rostro acuminato,

aculeis ad oculos, humeros, trifariisque in cauda.

Habitat in Oceano AustraUam aUuente j^rope Totaranui (New
Zealand).

Corpus omnino rhombeum, infra liEve, albicans, supra aculeis mi-
nimis asperum, cinereum, parum nebulosum, marginibus anticis

rubicundis. Caput antice productum in rostrum acuminatum, undiquo

asperum, rubicundum. Spinas quinque vel sex supra orbitas oculorum

;

duo vel tres supra humeros ; numorosixj in cauda in tribus seriebus

inajqualibus dispositas : series intermedia in postica parte dorsi incipit.

Cauda corpore \ brevier, subtus plana in medio linca subaeuleata

prodita, supra convexa armata spinis trifariis de.scriplis, prope api-

cem instructa pinnis duabus rotundatis subasqualibus. Tinntc ven-

trales in lobulum obtusum desincntes, antice exgercntes processum

compressum, obtusum, pinnis broviorem, apicc ruberrimum.

Denfes numerosi, acuti.

In multis convenit cum Eaja o.i-i/rincho, Linn. Syst. Nat. p. 'M5,

scd lUiUo tuljcrculo spinoso in dorso, itc.
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12. PSAMMOBATIS.
Disk perfectly circular, the snout being very short and overlapped

by the anterior portions of the pectoral fins, -u-hich form the fore-

most part of the disk. Tail depressed, -with a fold on each side

;

two small dorsal fins near its extremity, but without distinct ter-

minal fin. Each ventral fin is divided into two by a deep notch,

the anterior portion being narrow and enveloj^ed in a very loose

skin. Each nostril with two nasal valves, the anterior forming a

sort of tube, the posterior triangular. Teeth obtuse.

Southern coasts of South America.

1. Psammobatis rudis.

All the upper parts covered with minute spinous tubercles, placed

rather close together ; no larger tubercles on the disk, which has a

groove along the median line; a series of small thorns along the back
of the tail. Eyes rather small, their diameter being about equal to

the width of a spiracle. Mouth nearly straight, lower lip vertically

folded. The teeth of the upper jaw stand in about thirty-six scries.

The pectorals cover the anterior portion of the ventrals, but not the

postei-ior. Tent nearly in the middle of the total length. Brown,
with darker spots ; lower parts whitish.

Southern coasts of South America.

a. Sandy Point. Collected by Dr. Cunningham.

Distance from the snout to the vent 'Sf inches.

Length of the tail ^f ,,

Width of the disk 5 ,,

13. SYMPTERYGIA.
Sympterygia, Miill. ^- llenh, p. 1.55.

Tail very distinct from the disk, which is of rhombic shape, with

a fold on each side. Eody rough or with spines. Two dorsal fins

on the tail, without spine. Tail with a rudimentary caudal fin.

The pectoral fins are united in front, forming the fore part of the

snout ; ventral fins not di\'idcd into two. Nasal valves as in Eaja.

Hah. ?

1. Sympterygia bonapartii.

Mull. <5- Henle, p. 155, taf. 49.

Snout somewhat pointed. A series of spines along the back and

tail. Brown, with round darker spots. (J/, if- E.)
Hah. ?

14. PLATYRHINA.
Platyvhina, Milll. iV Ilenle, p. 125.

Scarcely distinct from S)/mjiteri/gia, from which it diifers in

having the caudal fin well developed, and the ventral fins separate.

East Indies.
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1. Platyrhina sinensis.

Raja cliinensis, Lacip. i. pp. :J4, 157, pi. 2. iig. 2.

Khina sinensis, Bl. Schn. p. ^.j2.

Platyrliina sinensis, Mull. &• Hcnle, p. 125, taf. 43 ; Dutniril, Elasmobr.

p. 576.

Disk subcircular ; snout entirely rounded ; tail longer than the

disk. Length of the nostril equal to the distance between the

nostrils. A row of spines aloTig the median line of the back and

tail ; two pairs of spines on each side of the shoulder ; some spines

at the eyes.

China and Japan.

a. Young male. China.

2. Platyrhina schonleinii.

3rull. 4- Henle, p. 125, taf. 44.

Disk subcircular ; snout obtuse ; tail as long as the disk. Length

of the nostril one-half of the distance between the nostrils. A row
of spines along the median line of the back and tail ; another row
along the root of the pectoral fins. Three spines, one behind the

other, on each side of the shoidder. Brown, with darker cross bands

and large dark spots. {M. Sf 11.)

India.

Fam. 6. TRYGONID^.
The pectoral fins are uninterruptedly continued to

and confluent at the extremity of the snout. Tail

long and slender, without lateral longitudinal folds ;

vertical fins none, or imperfectly developed, often re-

placed by a strong serrated spine.

15. UROGYMNUS.
Urogymnus, Miill. ^- Henle, Wieijm. Arch. 1837, p. 434.

Anacantlius, Ehrcnherg.

Hhachinotus, Canfur.

Tail long, very distinct from the subcircxilar or elliptic disk, with-

out fin or spine, sometimes with a narrow cutaneous fold below.

Body densely covered with osseous tubercles. Pectorals united in

front. Teeth flattened.

Indian Ocean.

1. Urogymnus asperrimus.

IJaja aspcrrinia, III. Sr/i/i. ]>. ;>ti7.

africana, JJl. 6'c7in. p. oi>7.
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Anacantlius asperrimus, M'till. Sf Henle, p. 157.

africanus, MiiU. Sf Henle, p. 157.

Rliacliinotus africanus, Cantor, Mai. Fish. p. 422 ; Bleek. Nat. Tyds.

Ned. Ind. 18-53, iv. p. G4.

Urogymnus asperrimus, Ditm^ril, Elasniobr. p. 580.

africanus, Dumeril, I. c. p. 581.

The dorsal surface of the head and trunk and the tail are densely

covered with osseous tubercles, between which larger erect conical

thorns are scattered ; the pectoral fins without the small tubercles,

but with numerous large thorns, each standing on a circular base.

Indian Ocean ; Piuang.

a. Adult female : stuffed (body 4 feet long). India. Presented by

T. E. C. Boileau, Esq.

b. Adult female : stuffed. Pinang. From Dr. Cantor's Collection.

c. Adult female : stuffed. Afiican coast.

d-f. Adult females : skins.

g. Adult : skeleton. Seychelles. Presented by Swinburne Ward,

Esq.

h. Tail of a large example.

16. ELLIPESURTJS.

Elipesurus, Schomluryk, Fish. Brit. Guian. ii. p. 184.

Tail short, very distinct from the subcircular disk, without fin

but with strong bony, spinous excrescences round the basal portion.

1. Ellipesurus spinicauda.

Schvmburgk, I. c. p. 184, pi. 2.3.

Bright ochreous yellow, reticulated with darker,

llio Branco, near Fort San Joaquim.

17. TRYGON*.
Trygon, Adanson, C'otirs d'Hisf. Nat. ii. p. 170.

Himantura, 3Iiill. S,- Henle, Wieqm. Arch. 1837, p. 400.

Hemitrygon, Midi ^- Henle, Ann. <^- Ma;/. Nat. Hist. 1838, ii. p. 90.

Trygon et Hvpolophus, Midi. Sf Henle, Plugiost.

Himantura, I'aratrvgon, Hemitrygon, Trygon ct Ilypoloplius, Du-
meril, £/rts?Ho6/-. pp. 582, 583.

Tail long, tapering, without any fin, or with cutaneous folds not

extending to its extremity ; it is armed "with a long arrow-shaped

* 1. Trygon purpurea, M. cj- H. p. 160, taf. 51.^—South Africa.—Known from
a drawing.

2. Jabebirete, Marcgr. p. 175 ; Eaja guttata, Bl. Schn. p. 361 ; Trygon jabe-

bara, M. # H. p. 160.

3. Trygon spinosissima. Diimerd. Elasmohr. p. 598,—a name given by this

author to a mutilated tail in the Paris Museum, said to belong to a

species allied to T. thalassia.

4. atrocissimus, Blyfh. Journ. As. Soe. Beng. 1860, p. 39, is another

name given to a tail of the same or a similar species.

b. marginatum, Blyth. Jovrn. As. Soc. Beng. 1860, p. 38.—Bengal.
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spine, serrated on each side. Body smooth or with tubercles. Pec-

torals united in front. Nasal valves coalescent into a quadrangular
flap. Teeth flattened.

Seas of the temperate and tropical regions.

The species may be arranged thus :

—

a. Trygon. Dental laminse transverse, not or but slightly undu-
lated.

aa. Tail without any cutaneous fold (HinMntura), p. 473.

bb. Tail ^vith an inferior or superior cutaneous fold {Tryguti),

p. 477.

^. Hypolophm. The upper dental lamina is angularly bent, re-

ceiving within its concavity the lower lamina, which is some-
what pointed : p. 482.

«. Trygon. Dental laminoi transverse, not or but slightly undulated.

aa. Tail without any cutaneous fold,

1. Trygon uarnak.

Raja uarnak, Forsk. Descr. Anim. p. 18.

Trygon russelhi, Gray, Ind. Zool. c. fig.

Pastinachus uarnak, Eiijip. iV. IF. Fisch. p. G9, pi. 19. figs. 2 a & 2 6.

Trygon uai-nak, Mull. S,- Henle, p. 158; Cant. Mai. Fish. p. 423;
Bleek. Verh. Bat. Gen. xxiv. Flag. p. 69 ; Blyth, Journ. As. Sac.

Calc. 18G0, p. 44 ; Dumeril, Elasmobr. p. 58.5 ; Day, Fish. Malab.
p. 277.

variegatus, M'Clell. Calc. Journ. Kat. Hist. 1841, 1. p. GO, pi. 2,

fig. 2; Blyth, Journ. Asiat. Soc. Beng. 1860, p. 43; Dumeril, I.e.

p. 43.

uarnacoides, Bleek. I. c. p. 72, or Nat. Tyds. Ned. Ind. iii. p. 738

;

Dumeril, I. c. p. 586.

undulatus, Bleek. I. c. p. 70 ; Dum6ril, I. c. p. 586.

pareh, Bleek. I. c. p. 71, or Nut. Tyds. Ned. Ind. v. p. 401 ; Du-
meril, I. c. p. 590.

pastinacoides, Bleek. I. c. p. 75.

ellioti, Blyth
J
Journ. As. Soc. Beng. 1860, p. 41.

Tail without cutaneous fold, exceedingly long and slender, about
thrice as long as the disk. The snout is rather pointed, forming a
distinct projection in the anterior profile, the margins meeting at an
angle which is fully or less than a right one. One or more large

tubercles in the middle of the back : young examples are smooth

;

but with progressing age the neighbourhood of the central tubercles

becomes covered with small tubercles, which gradually spread over

the entire dorsal surfice of the head and trunk, and fiiuilly envelope

the tail also. There is, besides, much variation in the deveh>pment

of these small tubercles, according to the individuals. There are no
large tubercles in the median line of the tail. Disk about as broad

as long. Uniform brown, or with numerous dark-brown spots
;

tail of the young with alternate brown and ^^•hitish rings.

Indian Ocean and archipelago.
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a. Ihilf-gTOwn m.dc : stutfed. lied Sea. Purchased of Dr. Iluppcll.

b. Adult. Zanzibar. Presented by Lieut.-Col. Playfair.

c. Part of head of large example. Seychelles. Presented by Lieut.-

Col. Playfair.

d. Adult male (body 3 feet long, tail 9 feet) : stiifFed. Madi-as.

Proseuted by T. C. Jerdou, Esq.

e. Adidt female : stuffed. Madras. Presented by T. C. Jerdon,

Esq.

f-r/. Young : stuffed. Pinang. From Dr. Cantor's Collection.

7i-A-. Young : stuffed. India.

I. Adult. East-Indian archipelago. From Dr. Blocker's Col-

lection.

m. Half-grown, East-Indian archipelago. From Dr. Bleeker's

Collection.—One of the types of T. undulatus.

n. Adult. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.—Type of Trygon 2Mreh.

0. Y''oung. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.—Type of T. pastiaacoides.

p. Young. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.—-Type of T. uarnacoides.

2. Trygon gerrardi.

Trygon gerrardi, Crrm/, Chondropt. p. 116.

macrurus, lileek. Vcrh. Bat. Gen. xxiv. Pluff. p. 74 ; or JVcit.

Tyds. Ned. lad. iii. p. G07.

Scarcely distinct from T. uaniah.

Tail without cutaneous fold, exceedingly long and slender, about

thrice as long as the disk, without tubercles at the base. The snout

is rather obtuse, the margins forming an obtuse angle. One or

more largo tubercles in the centre of the back, round which, or in

front of Avhich, generally smaller tubercles are grouped forming a

small patch or short band, and not extending beyond the central

portion of the disk. Disk broader than long. Broivn, with round

yeUowish spots limited to the posterior parts in young examples,

which have the tail ornamented with alternate brown and yellow

rings,

East-Indian archipelago. Japan.

a-h. Young : stuffed. India.—Tyi)C3 of the species.

c. Young. East-Indian archipelago. From Dr. Bleeker's Collec-

tion.—Type of T. macrurus.

d, e. Half-grown. Japan. Purchased of Mr. Jamrach.

3. Trygon punctata.

Allied to T. uarnaJc.

Tail without cutaneous fold, entirely smooth, and exceedingly

long and slender, about thrice as long as the disk. The snout is ob-

tuse, the margins forming an obtuse angle. The greatest width of

the nasal valve is one-half of the length of the pr^oral portion of

the snout. Two large tubercles in the centre of the disk, a few
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small ones in thu same median line ; otherwise the body is entirely

smooth. Disk a little broader tlian long. Brownish grey, with.

nionerons small hnnvn spots; tail blackish.

? East-Indian archipelago.

«. Purchased of Hr. Frank.—Length of the disk 10 inches ; of the

tail 3G inches.

4. Trygon bleekeri.

Blyth, Jotirn. As. Soc. Boty. 18G0, p. 41.

" Plain dark brown above and below, with a narrowish white

median patch on the belly. Peak, or anterior junction of pec-

torals, considerably more prolonged and pointed than in the others.

Median third of dorsal surface studded with intermixed larger and
smaller round flat tubercles, continued along the upper surface of

the tail as far as the caudal sjHnes, then thicldy covering the whole
tail to its extremity in adults, or with a naked line below in

specimens more than half-grown. Along the median lino of the

tail above, the tubercles are not larger than the rest. The usual

large round tubercle on centre of back, and commonly three smaller,

set in form of a tiiangle, before it, and three similar behind it.

Length of one 25 inches to base of tail, the tail 72 inches; of

another, 15 and 56 inches."

Bengal.

5. Trygon walga.

Trygon walga, Miill. ^- Henle, Pkt(j. p. 159 (descript. part., not fig.) ;

Bleek. Verh. Bat. Gen. xxiv. Play. p. 67; Blyth, Journ. As. Sue,

Benff. 1860, p. 40.

hetenirus, Bleek. I. c. ; Dumeril, Elasmohr. p. 591,

inibricata, Cant. Mai. Fish. p. 425 (not. synon.).

dadong, Bleek. Nut. Tyds. Xed. Ind. x. p. 855; Dumiril, I.e.

p. 591.

Tail without cutaneous fold, rather longer than the disk. Snout

acutely pointed, projecting. Intcrorbital space and back of the

trunk covered with small tubercles, luithout larger ones in the median

line. A series of short spines between the root of the tail and the large

spines. Disk nearly as broad as long. Coloration uniform.

East Indies.

a. Stuffed. Bay of Bengal. From tho Collection of the Zoological

Society.

h. Skin. Pinang. From Dr. Cantor's Collection.

c. East-Indian archipelago. From Dr. Bleeker's Collection.

d. Tj-pe of T. hetenirus. Java. From Dr. Bleeker's Collection.

—

Tail injured and deformed.

0. Trygon polylepis.

Bussell, tab. 4.
_

Trygon polvlepis, Bleek. Verh. Bat. Gen. xxiv. /Vc/y. p. "-"l ; Damfril,

'Elasmohr. p. 590.

walga, humeri/, L'lasmobr. p. 560 (not .-iyuon.).



476 TRYGONIDJi;.

Tail without cutaneous fold, about as long as the disk. Snout
acutel)- pointed, projecting. Interorbital space covered with small
tubercles ; a narrow band of similar tubercles runs along the median
line of the back to the caudal spine, widening in the scapular region,

thus forming a sort of cross. There are a few indistinct larger tu-
bercles in the median line of the scapulary region, but none on the

tail. Disk a little longer than broad.

Indian Seas.

a. Adult male : skin. Ceylon. From Dr. Ivelaart's Collection.

7. Trygon nuda.

Hiissell, tab. 5.

Trygon walga, dliill. ^- Henlc, p. 150, part. taf. oO.

Tail without cutaneous fold, one-half longer than the disk. Snout
rather pointed and projecting, the margins meeting at aright angle.

Body and tail entirely smooth, without tubercles in old and young
individuals. Disk as broad as long, or rather broader.

Indian Seas.

a. Adult male (disk 11 inches long) : stuffed.

b-c. Young. Singapore.

d. Young: stuffed. India. Presented by "W. Masters, Esq.

8. Trygon hastata.

?? Raja centroura, Mitch. Lit. 4'- Phil. Trans. New York, i. p. 479.

Pastinaca hastata, Dekay, Ncio York Faun. Fish. p. 373, pi. 65.

%. 214.

Trygon hastata, Storer, Mem. Amer. Acad. ii. p. 513.

Tail without cutaneous fold, rather longer than the disk. The
anterior margins meet at a nearly right angle. From a point slightly

anterior to the centre of the body commences a triple longitudinal

scries of small horny tubercles, descending along and on each side of

the median line for a short distance on the anterior portion of

the tail. Tail armed with two spines, placed at a distance from

each other. Disk nearly as long as broad. Coloration imiform.

{Dehay.)

New York.

This is the description after Dekay ; however, Storer describes

and figures under the same name (Pastinaca hastata, Mem. Am.
Acad. ix. 1867, p. 244, pi. 39. fig. 3) a Sting-Ray which does not

show " the triple longitudinal series of smaU horny tubercles ;" so

that, if this character be not constant, the validity of the species ap-

pears doubtful. As long as the North-American Rays are not pro-

perly compared with series of well-determined European species, their

determination will remain obscure.

9. Trygon strongyloptera.

Trygon strogylopterus, Schondninjk, Fish. Brit. Guian. ii. p. 183,

pi. 22; MillL lV Trosch. in Schoinb. Iieiscn, iii. p. 642.
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Tail without any told, Dnc-tliii'd shorter than the disk, extremely

thin behind the 8])ine. Disk rounded, ovate, rather longer than

broad. Eyes very small. Ui)i)er parts rough. There are two
larger thorns with broad base on the root of the tail. Disk with un-

dulating markings, posteriorly crossing the fin-rays. (J/. ^" T.)

British Guiana.

bb. Tail with an inferior or superior cutaneous fold.

10. Trygon thalassia.

Pastinaca, Bellon. De Aquat. p. 94 ; Gcsner, De Aquat. p. 77 ; Wil-
luyhhy, p. 67, tab. D 5. fig. .",.

Trygou thalassia, Columna, Phi/sobatos, p. 105, tab. 28.

Raja gesneri, Cuv. Rigne Anim.
Trygon thalassia, Midi. S)- Ilcnle, pp. IGl, 197.

Pastinaca acanthm-a, Gronov. Sijst. ed. Grai/, p. 12.

Tail with a cutaneous fold along the lower side, the depth of the

fold being less than that of the tail. Tail much longer than the

body (but generally mutilated in old examples). Anterior profile ob-

tuse. Large conical thorns, in greater or less number, inserted on a

round radiated base, are distributed along the midcUe of the back, on
the scapulary and other regions, and especially on the tail, where
they occupy the sides as well as the upper surface ; even the cutaneous

fold is covered with smaller stellate ossifications.

Adriatic and probably Atlantic.—A similar species exists in the

Pacific, with a deeper caudal fin ; but this is known to me from a

tail only.

a. Large example, stuffed : body 4 feet long.

b. Large male. Madeira. Presented by J. Y. Johnson, Esq.

c~f. Tails of very large examples.

g-h. Jaws of large examples.

11. Trygon brucco.

Bonap. Faun. Ital. Peso. ; Duvt^ril, Elasmohr. p. G02.

Tail with a distinct cutaneoua fold below, nearly twice as long as the

disk. The anterior profile of the disk is scarcely interrupted by a pro-

jection of the snout, forming a nearly continuous arch. Body smooth.

Brownish above, white below.

Mediterranean.

«. Skin of an adult example, without tail. From Mr. Yarrcll's Col-

lection.

12. Trygon violacea.

Bonaparte, Faun. Ital. I'esc. ; 3Iiill. l^ Ilenle, pp. 102, 20O.

Tail with a distinct cutaneous fold below, more than twice as long

as the disk. The anterior profile of the disk is a continuous arch,

not interrupted by the projection of the snout. A series of thorns in

the median line of the back to the caudal spine, and some others in

the scapulary region. Older individuals with scattered a-*peritieson
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the head and back, young ones entirely smooth. Dark violet above,

lighter violet below.

Mediterranean.

13. Trygon pastinaca.

The Sting-Ray.

Pastinaca marina, BcUon. De Aquat. p. 94 ; Rondel. De Pise. p. 331 ;

Salvian. p. 144, tab. 49 ; Willughbij, p. 07, tab. C 3.

Raja, sp. nos. 3 & 4, Artedi, Synon. p. 100, et Gen. p. 71 ; Gronuv.

Miis. Ichth. i. p. 04. no. 141.

Raja pastinaca, L. Si/d. Nat. i. p. 396; Bl. taf. 82; Bl. Schn. p. 3G0;

Donovan, Brit. Fish. v. pi. 99 ; Turton, Brit. Faun. p. 112 ; Risso,

Ichth. Nice, p. 10.

Duhamel, Pesches, iii. sect. ix. p. 282, pi. 9. fig. 8.

Sting-Ray, Pennant, Brit. Zool. iii. p. 83, or, edit. 1812, iii. p. 125.

Trygon vulgaris, Risso, Eur. Merid. iii. p. 100.

Trygouobatus pastinaca, Blainv. Faun. Fran<;. p. 35, pi. 6. figs. 1 & 2.

Trygon lymma, Geofr. St.-Hil. Dcscr. Eg. Poiss. p. 219, pi. 27. fig. 1.

pastinaca, Cuv. Rkgne Anini. ; Flcm. Brit. An. p. 170 ; Midi. ^•

Henle, p. 101 ;
Bonap. Faun. Ital. Peso. ; YarreU, Brit. Fish. 2nd

edit. ii. p. 588, or 3rd edit. ii. p. 591 ; Jenyns, Man. p. 518 ; Kessler,

Bull. Sac. Nat. Mosc. 1859, ii. p. 474 ; Nilss. Skand. Faun. Fish.

p. 741 ; Parnell, Werner. 3fem. vii. p. 440, pi. 43 ; Kroyer, Damn.
Fisk. iii. p. 1018 ; Couch, Fish. Brit. Isl. i. p. 130, pi. 31 ; Dumeril,

Elasmohr. p. GOO.

Pastinaca Ifevis, Gronov. Syst. ed. Gray, p. 11.

Tiygon akajei, Mull. Sr Ilenle, p. 105, taf. 53 ; Schley. Faun. Japon.

Poiss. p. 308 ; Blcck. Act. Soc. Sc. Indo-Neerl. ii. Japan, iv. p. 44
;

Dumeril, I. c. p. 604.

Raja sayi, Lesueur, Journ. Ac. Nat. Sc. Philod. 1817, i. p. 42.

Trygon sayi, Milll. 8f Henle, p. 166 ; Dumeril, Elasmohr. p. 603.

Myliobatis sayi, Storer, 3Iem. Amer. Acad. ii. p. 514.

Tail with a distinct cutaneous fold below and a slight ridge above,

about one-half longer than the dish, or rather shorter. Tlie margins of

the snout form an obtuse angle. Body smooth, sometimes a few small

tubercles, pointing backwards, in the median line of the scapulary

reo-ion. Three (five) appendages at the bottom of the mouth, behind

the teeth. Coloration uniform, or sometimes with small round scat-

tered whitish, non-ocellated spots. .

Atlantic, China, and Japan.

a-c. Half-grown and young : stuffed. Plymouth. Presented by
'

Lieut. H. F. Spcnce, ll.N.

d. Adult female. North America.

e. Young male. Lanzarote. Presented by the Rev. R. T. Lowe.

f-g. Half-grown : skins. Jamaica. Purchased of Mr. Parnell.

h. Half-"Town. West Indies. From the Collection of the Zoological

Society.

i. Barbadoes. Presented by Sir R. Schomburgk.

k-l. Young. New Orleans. From M. Salle's Collection.

m. Half-grown. British Guiana. Collected by Hr. Ehrhardt.

n. Half-grown. Bahia. From Dr. Wucheror's Collection.

0. Young. Amoy. From Consul Swinhoe's Collection.

p-q. Young. Japan. Purchased of ilr. Jamrach.
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Variety. Olive-coloured, marbled -n-ith brown.

a. Half-grown. Presented by Sir A. Smith.
b. Half-grown : stuffed. Presented by Sir A. Smith.

14. Trygon kuhlii.

Miill. 4- Ilenir, p. 1G4, pi. 50; .S(//%. Fau?). Japan. Poi.':/!. p. 308;
JBleek. Verh. Hat. Gen. xxiv. Plao. p. 7P> ; Dtaitcril, Elasmohr.
p. 003.

Tail with a distinct cutaneous fold above and below, about one-
half longer than the disk. The margins of the snout form an obtuse
angle. Body entirely smooth, or with a series of spines, pointing

backwards, along the median line of the back to the caudal spine.

Only two appendages at the bottom of the mouth, behind the teeth.

Upper parts with some scattered bluish black-edged ocelli.

Indian Ocean and archipelago.

a, b, c, d, e-f. Adult, half-grown, and young. Zanzibar. Presented
by Lieut.-Col. Playfair.

g, h, i. Half-grown and young. East-Indian archipelago.

15. Trygon margarita.

Tail with a distinct cutaneous fold below, but without one above ;

it is twice and a half as long as the disk, which is scarcely longer

than broad. The anterior margins of the disk would meet at a some-
what obtuse angle, but the foremost part of the snout is produced

into a short point. Sides of the disk entirely rounded, smooth ; a

suujle large round tubercle, like a pearl, in the centre of tJie bad', some-
times a trace of a second in front of the large one. Three appendages

at the bottom of the mouth, behind the teeth ; another much smaller

appendage on each side of the three long middle ones. Uniform
brownish above, whitish below.

West Africa.

a. Disk 81 inches long, tail 19 inches. Purchased of ilr. J. Wood.
b. Young. From the Collection of the Zoological Society.

IG. Trygon rudis.

Tail with a distinct cutaneous fold below, but without upper ridge,

one-half longer tlian the disk, which is considerably broader than

long, with very distinct outer angles. Snout somewhat pointed,

the anterior profile of tlie disk being concave. All the upper parts

and the tail are rough from minute, dense asperities ; there arc no

larger tubercles on the body ; but on tlie middle of the tail the ossi-

fications arc somewhat larger and with a stellate base. Uniform

brown.

Old Calabar.

a. Adult female : stuffed ; disk 6| feet broad and 4^ feet long,

tail 6 feet (slightly nuitilated). Presented by 0. Nimmo, Esq.
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17. Trygon ukpam.

Hemitrygon ukpam, /. Alex. Smith, Proc. JR. Phijs. Soc. Edinb. 1859,

p. 64.

Characters of new-lorn individuals.—Body 11 inches long and
nearly as broad, tail 30 inches. Outline uniformly rounded. Upper-

side of the body rough, granular, the granular appearance diminisli-

ing towards the pectoral fins, whilst the granules become larger

and circular in shape towards the mesial line of the fish, which from

the posterior half of the body gives indications of larger circular

plates or shields ; these become still larger towards the root of the

taU, and cease in the mesial line a little beyond it. Beyond the

spine a smaller double range of oval-shaped obliquely placed bony
scales or granules can be traced along tlie sides of the tail. Five

papillae at the bottom of the mouth behind the lower teeth. Tail

without ridge above, but with a distinct fringe below.—Old ex-

amples very rough and spiny above. (Smith.)

Old Calabar. Attains to a size of four feet in width.

18. Trygon bennettii.

Trygon bennettii, Miill. &• Henle, p. IGO, taf. 52 ; Dumiril, Elasmohr.

p. 695.

carnea, Richards. Ichth. Cliin. p. 197.

Tail with a rather low cutaneous fold along the lowerside, about

thrice as long as the disk, which is about as broad as long. Snout

rather pointed, the margins meeting at a right angle. Young ex-

amples entirely smooth ; in older ones a ttibercle in the middle of

the back, wliich is gradually surrounded by smaller scale-like tu-

bercles, extending backwards to the caudal spine. Coloration uni-

form.

Indian and Atlantic Oceans.

a. Young. China. Presented by J. R. Reeves, Esq.—Type of the

species.

b. Young : skin. India. Presented by T. E. J. Boileau, Esq.

c. Young. British Guiana. Purchased.

19. Trygon tuberculata.

Trygon tuberculatus, Lacep. ii. p. lOG, pi. 4. fig. 1 ; Dumiril, Elas-

mohr. p. 605.

sabina, Lesuenr, Journ. Ac. Nat. Sc. Philad. iv. p. 109 ; Midi. ^
Henle, p. 163 ;

Dumeril. I. c. p. 607.

gJ^nnura, Midi, in Erman's Peise, p. 25, taf. 13.

osteosticta, Miill. I. c. p. 25, taf. 14.

Tail with a distinct cutaneous fold below, a very low upper fold

being as frequently present as absent. The tail is more than tiuice

as long as the disk. Snout pointed and rather produced. A series

of spinous tubercles, each with the point directed backwards, runs

from the scapulary region to the caudal spine ; older individuals

having the upperside of the head and trunk more or less exten-
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sively covered with small tuberflos which do not touch one another.
Minute tubercles on the tail. Very young individuals are probably
entirely naked. Three papilla; at the bottom of the mouth behind
the teeth. J)ental lamina; much undulated. Coloration uniform.

American parts of the tropical Atlantic ; Sydney.

a. Fine specimen (disk 15 inches long). South America. Tresented
by Sir R. Schomburgk.

b. Young. Island of Grenada. Purchased of Mr. Higgins.

c. Young. Lake Champlain. Purchased of M. Parzudaki.
(7. Young. United States.

e. Half-grown.

/. Adult (disk 20 inches long). Sydney. Purchased of Mr. Gerrard.

20. Trygon imbricata.

Raja imbricata, Bl. Schn. p. 'MV>.

Trygon imbricata, Miill. ^- Henle, p. 164 ; Dvm6ril, Elasvtobr. p. 006.

Tail scarcely as long as the body, with very low cutaneous folds,

the upper a little higher than the lower. Disk as long as broad.

The margins of the snout form a right angle. Two appendages at

the bottom of the mouth, behind the teeth. Small tubercles on the

nape and back ; they form a rhombic figure on the back of adults. A
series of thorns in the median Hue of the back and on the shoulder.

A band of scale-like tubercles on the tail, from its root to the spine,

so arranged that pairs of small ones alternate with single larger ones.

{M. 4- H.)

Indian seas.

21. Trygon zugei.

Trvgon zugei, Midi, c^ Henle, p. 105, pi. oiJ ; Schlcq. Faun. Japan.

'Pok>^. p. 309 ; Cant. Mai. Fish. p. 426 ; Bleek. Verh. Bat. Gen. xxiv.

Flag. p. ()8 ; Dumeril, Elasmohr. p. 600.

crozieri, Bli/th, Jaunt. As. Sue. Beng. 1860, p. 45.

Tail with a distinct cutaneous fold above and below, one-half

longer than, or twice as long as, the disk. Snout considerabh/ pro-

duced and pointed. Entirely smooth or with a series of j)ointed

tubercles in the median line of the back to the caudal .spine. Dental

laminaj much undulated. Uniform brown above.

Japanese and Indian seas.

a. Half-grown. Japan. Purchased of Mr. Jamrac:h.

b-c. Young : skins. From Chinese insect-boxes. Presented by J.

Brenchley, Esq.

d. Half-grown. East-Indian archipelago. From Dr. Bleeker's

I

Collection.

e. Young: skiu. Pinaug. From Dr. Cantor's Collection.

f-g. Young, in bad state. From Dr. Cantor's Collection.

//. Young, in bad state. Madras. Presented by Capt. ^Mitchell.
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22. Trygon hystrix.

Trygon hystrix, MiiU. 8^- Hcnle, p. 167; UOrUgny, Voy. Am. M6r.
Poiss. pi. 15 ; ScJiomhurgk, Fish. Brit. Guiana, ii. p. 180, pi. 20

:

Dumeril, Elasmobr. p. 608.

garapa, Schomhurgk, I. c. p. 182, pi. 21 ; Miill. ^- Trosch. in

Sckoinb. Heis. iii. p. 642.

Tail with a distinct cutaneous fold above and below, longer than

the disk. Disk ovate, entirely rounded in front. Upper surface

entirely covered with very small asperities, not densely placed, and
each with a stellate base. Only the margins of the disk are naked.

A row of thonis along the back of the tail to the spine ; old indivi-

duals with additional thorns on the sides of the tail. Four (two)

appendages at the bottom of the mouth behind the teeth. Brown
with round whitish spots, or reticulated with black.

Guianas and Brazil.

rt. Fine specimen. Surinam. Purchased of Hr. Kappler.—Tlie

tail is perfect, and terminates in a slender, finless point, as in

other Trygons.

b. Young male. Santarem (E. Amazons). From Mr. Bate's Col-

lection.-—Entirely naked.

23. Trygon orbicularis.

Aiereha, Marcyr. p. 175 (cop. bv Jonston. De Pise. tab. 38. fig. 6, and
Willuffhbt/, p. 68, tab. C 1. fig. 2).

Raja orbicularis, Bl. Schn. p. 361.

Trygon aiereba, Miill. § Henle, pp. 160, 196.

Pai-ati'ygon aiereba, Dmneril, Elasmobr. p. 594 (cop. M. Sf- H.).

Tail with a very low cutaneous fold above, but not below, scarcely

longer than the disk. Disk ovate, without projecting snout. Eyes

extremely small ; spiracle with a very conspicuous projection behind.

Upper parts with small as^ierities, without larger tubercles. Colora-

tion uniform, (M. 4" H.)

Brazil.

/3. Hypolophus. The upper dental lamina is angularly bent, receiving

ivithin its concavity the lower lamina, which is somewhat pointed.

24. Trygon sephen.

Eaja sephen, Forsk. Descr. An. p. 17 ; Gm. L. i. p. 1508 ; LacSp. i.

p. 123 ; Bl. Schn. p. 364.

Russell, Fish. Corom. i. p. 2, pi. 3.

Trygon sephen, Cuv. Eegne An. ; Eiipp. Atl. Fisch. p. 52, and N. W.
Fisch. p. 69.

Raja sancur. Ham. Buch. p. 2; Blyth, Journ. As. Sac. Bcng. 1860, p. 37.

Trygon forskalii, Eii^ip. Atl. Fisch. p. 53, taf. 13. fig. 2.

Hypolophus sephen, Miill. ^- Henle, p. 170; Bleek. Verh. Bat. Gmi.

xxiv. Plaq. p. 77 ; Cunt. Mai. Fi.sh. p. 429 ; Dumeril, Elasmobr.

p. 616 ; bay, Fish. Malab. p. 279.

Tail with a broad cutaneous fold below, but without one above,

about thrice as lone,- as the disk. Disk rhombic, with obtuse angles.
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The upper parts densely covered with flat scale-like tubercles ;

several lar:^c globular tubercles in the median line of the scapulary

region. Coloration uniform.

Eed sea ; Indian seas.

a-d. Adult, half-grown, and young : stuffed. Indian Ocean.

e. Half-grown. East-Iudian archipelago. From Dr. Bleeker's Col-

lection.

/. Young: skin. Pinang. From Dr. Cantor's Collection.

g. Tail of adult. Seychelles. Presented by Lieut. -Col. Playfair.

18. TiENIURA*.
Tteniura, Miill. dy Henle.

These fishes are scarcely generically distinct from Tn/r/on. The
tail is provided below vrith a rayless cutaneous fold extending to its

extremity.

Indian seas ; fresh waters of tropical America.

1. Taeniura lymma.
PRajah'mma, Forsk. Descr. An. p. 17.

Trygon lymma, Cue. Regno An.; Hiqjp. All. Fiscli. p. ')\, taf. 13.

tig. 1, and N. W. Fisch. p. 69.

ornata, (rray, Ind. Zool

halgaui, Less. Voi/. Coq. Zool. ii. p. 100, Poiss. pi. 3.

Tffiuiura lymma, Miill. l^j- Henle, pp. 171, 197 ; Bleek. Verh. Bat. Gen.

xxiv. Phtff. p. 78 ; Cant. Mai. Fish. p. 430 ; Dtimeril, Elasmohr. p. 619.

Disk a little longer than broad, entirely rounded on the sides,

with the posterior angles pointed. Nasal valve with very small fringes.

Two long papilla; on the bottom of the mouth. Tail much longer

than the disk. Disk smooth, sometimes with a few very small

thorns along the median line of the back. Greyish with rounded

blue, dark-edged spots ; a bluish band along each side of the tail.

Indian Ocean and archipelago.

a. Adult : stuffed. Red Sea.

h, e, d. Half-grown. Zanzibar. Presented by Lieut.-Col. Playfair.

e, f, [/. Half-grown. Singapore.

Ji, i. Adult and half-grown. East-Indian archipelago.

k. Young. Ceram. Purchased of Mr. Stevens.

I, m, n. Young.
2. Taeniura meyeni.

iViill. S,- Henle, p. 172, taf. 54 ; Dinncril, Elasmobr. p. 620.

Disk subcircular, a little broader than long, with the posterior

angles rounded. Nasal valve slightly fringed. Five papilla? on the

bottom of the mouth. Tail nearly as long as the disk. Disk smooth.

Blackish brown a])ove, white below with dark margins.

Mauritius.

* 1. Teeniura magdalonsr, DnmerU, Elasmobr. p. 02.").—Rio Magdnlena.

2. Tastinaca liumboldtii, Roulin, Ann. Sc. Nat. 1820, xvi. p. 1(4. pi. 3.—
K. Meta.

•2 I 2
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3. Taenitira melanospila.

Tseniura melanospilos, Bleek. Nat. Tyds. Ned. Ind. 1853, iv. p. 51.3.

Disk subcircular, somewhat broader than long. Nasal valve

slightly fringed. Two papillae on the bottom of the mouth. Tail

a little longer than the disk. Upper surface of the body entirely

covered with minute spines ; a row of larger thorns along the median
line of the back. Also the tail is rough. Greyish, with numerous
black spots and dots. (Blkr.)

Batavia.

4. Taeniura grabata.

Trygon grabatus, Geoff. St.-Hil. Descr. Eg. Poiss. p. 218, pi. 25.

figs. 1 & 2.

T£eniura grabata, Miill. 8f Henle, p. 172 ; Diimiril, Elasmobr. p. 621.

Disk circular ; taQ about as long as the disk. Upper parts

covered with minute spines with a radiated base. Reddish grey

above, white below. (Geoffr.)
Red Sea.

5. Taeniura motoro.

Taeniura motoro, Miill.
8f

Henle, p. 197 ; Dumeril, Elasmobr. p. 624.

Disk ovate, with the posterior angles rounded, entirely covered

with very small stellate ossifications, no larger tubercles being inter-

spersed between them. A series of strong thorns along the back of

the tail, and sometimes other smaller ones on its sides. Tail as

long as, or rather longer than, the disk. Five papillae on the bottom

of the mouth. Brownish, with round yellow spots which, some-
times, are edged with black.

Brazil (R. Cuyaba).

a. Adult male : stuifed. South America.

Tceniura mulleri, Casteln. An. Am. Sud, Poiss. p. 102, pi. 48.

fig. 2; Duraeril, Elasmobr. p. (S21;=: Tceniura dumerilii, Casteln.

I. c. p. 101, pi. 48. fig. 1 ; Dumeril, I. c. p. 622 ; probably=r(cwmra
henlei, Casteln. I. c. p. 102, pi. 48. fig. 3 ; Dumeril, I. c. p. 623, ap-

pears to be most closely allied to T. motoro, but the stellate ossifica-

tions are unequal in size, larger ones being mixed with smaller.

From the materials existing in collections, it is impossible to decide

whether this is a specific difference.

6. Taeniura orbignyi.

Tffiniura d'orbignyi, Casteln. An. Am. Svd, p. 102, pi. 49. fig. 1

;

DumMl, Elaamnbr. p. 624.

Disk ovate, longer than broad, covered with asperities, some of

considerable size being mixed with minute ones. A row of large

thorns along the back of the tail, pointing backwards. Brownish

with darker spots. {Cast.')

Tocantins.
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19. UROLOPHUS.
Urolophus et Trygonoptera, Mull. ^ Henle.

Tail of moderate length, with a distinct rayed terminal fin, armed
with a serrated spine, without or with a rudimentary dorsal fin.

Pectorals united in front. Mouth and teeth as in Tryyon.
Australian and Caribbean seas.

a. No dorsalJin : Urolophus.

1. Urolophus cruciatus.

»" Raja cruciata, Lacep. Ann. Mus. iv. pp. 201, 210, pi. 65. fig. 2.

Urolophus aurantiacus, Miill. 4" Henle, p. 1 73, taf. 55.

ephippiatus, Richards. Voy. Ereb. Sf Terr. Fish. p. 35, pi. 24.
cruciatus, Thnncril, Elasmohr. p. 626.

ephippiatus, Dum6ril, I. c. p. 627.

Disk rather broader than long, the anterior margins being straight,

and meeting at an obtuse angle ; snout not projecting. Skin en-
tirely smooth. Tail shorter than the disk. Yellowish, uniform or

with one or three blackish longitudinal bands crossed by others of

the same colour.

Australian seas.

a. Type of U. ephippiatus. Port Arthur. From the Haslar Col-

lection.

2. Urolophus armatus.

Midi. Sf Henle, p. 174 ; Dumh-il, Elasmobr. p. 628.

Disk rather broader than long ; snout rather projecting. Upper
parts with small spinelets ; a large tubercle in the centre of the

scapulary region. Tail scarcely shorter than the disk. Brown,
with numerous black dots.

New Ireland.

3. Urolophus torpedinus.

Pastinaca marina, Shane, Jam. p. 277, pi. 246. fig. 1.

Trygonobatus torpedinus, Desmar. Ichth. dec. I. p. 6, pi. 1.

Raja jaaiaicensis, Cuv. Rhjne An. ; Bancroft, Zuol. Journ. v. p. 83
(Raja sloani).

Urolophus torpedinus, 3Iidl. Sf Henle, p. 173, pi. 65 ; Poey, Mem.
Cub. ii. p. 360 ; Dumeril, Elasmobr. p. 628.

haUeri, Cooper, Proc. Calif. Ac. Nat. Sc. iii. p. 95.

Urotrygon mundus, Gill, Proc. Ac. Nat. Sc. Philad. 1863, p. 173.

Disk ovate, longer than broad. Upper parts with distant, minute
spinelets. Tail rather shorter than the disk in adult examples. All

the upper parts with numerous yellow, dark-edged ocelli ; sometimes

of a more uniform colour.

West Indies, and Pacific cotists of Central America.

a, h. Adult and young. Jamaica. Purchased of Mr. Higgins.

c-f. Adult and half-grown : skins. Jamaica. Purchased of Mr.
Parnell.

g, h. Adult. "West Indies.
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j3. A rttdimentary dorMilJin in front of the caudal sjrine: Ti-ygonoptera.

4. Urolophus testacexis.

Trygonoptera testacea, MUll, Sf Ilenle, p. 174, taf. 56.

miillerii, Steindaclmer. Sitzgsbcr. Ak. Wks. Wieti, liii. 1866,

p. 479, taf. 6. f. 5 (young).

henlei, Stemdachner, I. c. fig. 4 (half-grown).

australis, Steindachner, I. c. p. 480, taf. 7.

Disk rather broader than long, the anterior margins meeting at a

very obtuse angle ; snout not projecting. Skin entirely smooth.

Tail shorter than the disk in adult examples, rather longer in im-
mature. Nasal valve fringed ; six short papillae at the bottom of

the mouth. Coloration uniform.

Australian seas.

a, b, c-d. Adult and half-grown. Sydney.

e. Half-grown. Cape Upstart. Presented by J. B. Jukes, Esq.

f-g. Half-grown. New Holland. From the Haslar Collection.

5. Urolophus javanicus.

Trygonoptera javauica. Martens, Monatshcr. Ak. Wiss. Berlin, 1864,

p. 260.

Allied to the Australian species. The body is a little longer than

broad, and the upper surface is mottled with lighter and darker

spots. The number of papiUas at the bottom of the month is

thirteen.

Batavia.

20. PTEROPLATEA
Pteroplatea et Aetoplatea, Midi. ^ Henle.

Body at least twice as broad as long ; tail very short and thin,

without or with a rudimentary fin, and with a serrated spine. Pec-

torals united in front. Nasal valves coalescent into a quadrangular

flap. No papillae at the bottom of the mouth. Teeth very small,

nni- or tricuspid.

Temperate and tropical seas.

a. Tail wifhoidjin : Pteroplatea *.

1. Pteroplatea altavela.

Pastiuaca marina &c., Columna, Aqtiat. et Terrestr. anim. observ.

pp. iv, ii; Willughby, p. 6o, tab. C 1. fig. 3.

Raja pastinaca, var. altavela, L. Si/.tt. Nat. i. p. 396.

altavela, L. Gin. i. p. 1500.

Trygon altavela, Bonap. Faun. Ital. Pcsce.

Pteroplatea altavela, i^«W. Sj- Ilenle, t^. 168; Dumiril, Elasynobr.^.QW.
canariensis, Valenc. in Webb Sf Berth. lies Cunar. Poiss. p. 100,

; pi. 23. fig. 1 ; Dmneril, I. e. p. 611.

valencieunii, IJunieril, I. c. p. 612.

A tentacle behind the spiracle. Tail not quite half as long as the

disk, with a narrow cutaneous fold above and below.

Mediterranean and Atlantic.

* 1. Pteroplatea crebripunctata, Peters, Monats.Ak. Wiss. Berl. 1869, p. 703.

—

Mazatlan.
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a. Adult male, Sg feet broad. Madeira. Presented by J. Y. John-
son, Esq.

b. Young male. Brazil. From Prof. Kolliker's Colloction.

2. Pteroplatea hirundo.

Pteroplatea liiruiulo, Loice, I'roc. Zool. Soc. 184.3, p. 91.

japonica, Schlcg. Faun. Japon. Poiss. p. 30!), pi. 141 ; Bleek. Act.
Sue. So. Indo-Neerl. ii. Jcqtan, iv. p. 45.

? Pteroplatea marmorata, Cooper, Proc. Calif. Acad. Nat. Sc. ill.

p. 112, fig. 25.
-^

Disk more than twice as broad as long. Spiracle without ten-

tacle. Tail only hall' as long as the disk, with an indistinct cuta-
neous fold below, and with alternate whitish and black lings.

China, Japan, and Madeira ; ? California.

(f, h-d. Half-grown and young. Japan. Piirchased of Mr. Jami-ach.

e-f. Foetus. Japan.

[/. Foetus. China. Presented by J. R. Reeves, Esq.

3. Pteroplatea maclura.

Raja maclura, Lesueur, Joimi. Ac. Nat. Sc. Pkilad. i. p. 41.

Pastiuaca maclura, Dakai/, New York Faun. Fish. p. 375, pi. 65.

tig. 213.

Pteroplatea maclura, Midi. S/-IIetde,'p. 1G9; Dumeril,Flasmobr.'p. 61i.

Disk not more than twice as broad as long. Sjjiracle without
tentacle. Length of the tail less than one-half of that of tlie disk

;

it has an indistinct cutaneous fold below, and is scmiaunulated with

black.

Western Atlantic.

a. Half-grown. Bi'azil. Purchased of Hr. Brandt.

6. Y''oung. Texas. Purchased of Hr. Brandt.

4. Pteroplatea micnira.

Raja micrura, Bl. Schn. p. 3G0.

poecilura, Shaw, Gen. Zool. v. 2. p. 291 ; liassell. Fish. Corom.
pi. 6.

Pastinaca kunsul, Ctiv. Regne An.
Trygon pcecilurus, Benn. in Life of Pdjjflcs, p. 094.

Pteroplatea micrura, Midi. S<- Hade, p. 1G0 ; Cant. Mai Fish. p. 427

;

Bleek. Verh. Bat. Gen. xxiv. Plag. p. 76; Blijth, Jouni. As. Soc.

Beng. 1800, p. 37 ; Bumeril, Elasmobr. p. 613 ; Day, Fish. Malab.

p. 278.

Spii'acle without tentacle. Tail rather longer than the disk in

half-grown examples, but rather shorter in very young, without

cutaneous folds. Tail with alteniato white and brown rings.

East-Indian seas.

a. Half-grown : stuffed. Calcutta.

h-c. Half-grown and young : skins. Pinang. From Dr. Cantor's

Collection.

(/. Y^oung. Pinang. From Dr. Cantoi''s Collection.
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«, f.
Half-grown and young. Singapore.

gl Half-grown. East-Indian archipelago. From Dr. Bleeker's Col-

lection.

^. Half-grown: stuffed. India. Presented by T. E. J. Boileau, Esq.

i. Half-grown. Presented by the Zoological Society.

h. Foetus. From the Haslar Collection.

/3. A rudimentaryJin in front of the caudal spine : Aetoplatea.

5. Pteroplatea tentaculata.

Aetoplatea tentaculata, 3IhII. Sf HenJe, p. 175 : DumSril, Elasmohr.

p. 630.

X tentacle behind the spiracle. Tail scarcely half as long as the

body, with an upper and lower ridge. Brownish, with scattered

round light spots.

Red Sea ; Indian Ocean.

6. Pteroplatea zonura.

Aetoplatea zouurus, Bleek. Verh. Bat. Gen. xxiv. Flag. p. 79.

No tentacle behind the spiracle. Tail half as long as the body,

with a lower cutaneous fold. Finely mottled with brown and with

round whitish spots.

Batavia.

a. Type of the species. From Dr. Bleeker's Collection.

Fam. 6. MYLIOBATIDtE.

The disk is very broad in consequence of the great

development of the pectoral fins, which, however,

leave the sides of the head free, and reappear at the

extremity of the snout as a pair of detached (cephalic)

fins.
, .

Group A. MYLIOBATINA.

21. MYLIOBATIS*.

Myliobatis, L'uv. R<'yne Anini.

Head free from the disk ; snout with a soft appendage in front,

supported interiorly by fin-rays. Nasal valves coalescent into a

quadrangular flap. Teeth hexangular. large, flat, tessellated ; those

in the middle much broader than long ; several narrower series on

* 1. Myliobatis bispiuosus, Storer, Proc. Bost. Soc. Nat. Hist. 1841, i. p. 53,

and Bost. Joimi. Nat. Hist. iv. p. 187 ; Ayres, ibid. p. 290, pi. 13.

fig. 1 ; Myliobatis acuta, Ayrcs, Proc. Bost. Soc. Nat. Hist. i. p. Go :

Storer, Mem. Am. Acad. ix. 1867, p. 245, pi. 39. fig. 4.—Long Island.

2. freminvillii, Lesiieur, Jonrti. Ac. Nat. tSc. Philad. iv. p. 111.
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each side. Tail very loug and thin, with a dorsal fin near its root

;

generally a serrated spine l)ehiiid the fin.

Temperate and tropical seas.

The dentition of the species of this genus undergoes great changes
with age. There is no median series of larger teeth in very young
examples, but all the teeth are of ecjual size and regularly hexan-
gular. The tail is mucli longer in young examples than in old

ones, and the coloration more ornamental. Singularly enough, the

serrated caudal spine is frequently absent.

1. Myliobatis aquila.

Aquihi marina, Belloti. De Aquat. pp. 9G, 97 ; Salvian. p. 146 ; Jon-
don. Be Puc. pi. 9. tig. 9 ; Willwjhby, p. 64, tab. C 2.

Pastinacte, species 2**", Rondel, p. 8.38.

Aquilone, Columna, Atjitat. et. Terrestr. anim. observat. pp. i, ii.

Raja, sp. no. 5, Artedi, Gen. p. 72; Synon. p. 100.

Kaja aquila, L. Si/st. Nat. i. p. 896 ; lirilnn. Pise. Jfass. p. 3 ; Block,
taf. 81 ; Bl. Sc'hn. p. 300; RU.w, Ichth. Nice, p. 9.

Diihantvl, Pesch. iii. sect. ix. p. 283, pi. 10.

Whip-lJay, Penn. Brit. Zool. iii. p. 88, and edit. 1862, iii. p. 128;
Jeui/ns, Man. p. 519.

Myliobatis aquila, Cuv. Reyne An. ; Risso, Eiir. Merid. iii. p. 162
;

Yarrcll, Brit. Fish. 2nd edit. ii. p. 591, or, 3rd edit. ii. p. 595

;

3Iiill. (S- Henlc, p. 176; Couch, Fish. Brit. Isl. i. 135, pi. 32; Du-
meril, Elasmobr. p. 634.

Pastiuaca aquila, Gronov. Syst. ed. Gray, p. 12.

Body entirely smooth. The skinny prolongation of the snout is

obtuse, and but moderately produced. Median teeth of the upper jaw
from four to six times as broad as long. The insertion of the dorsal

fin is behind or opposite the extremity of the ventral fins. Orbit

with scarcely a trace of a projection above. Coloration uniform.

Mediterranean, Atlantic, Australian seas.

a. Adult female : stuffed. England. From Mr. YarreU's Collection.

h. Half-grown female : stuffed. Berwick. From Mr. YarreU's Col-

lection.

c. Adult male. Madeira. Presented by J. Y. Johnson, Esq.

d. Adult female : stuffed.

e. Adult male : stuffed.

/. Half-grown.

The following specimens have narrower teeth, those in the upper

jaw being only twice as wide as long. They are very young ex-

amples, and therefore this may be only a difference due to age.

g,h. Young. Sydney.

i. Young : stuff"ed. Presented by G. Rose, Esq.

3. Ehinoptera vcspertilio, Girard, Proc. Ac. Na(. Sc. Philad. 1856, p. 137,

and Bosf. Journ. N(if. Hi-<f. 18.^7, p. .">44, pi. 26, or U. S. Pac. R.R.
Erpcd. F/.^h. p. 37.t

; Holorhinu.'i vcs|)crtilio, Gii/, Proc. Ac. Nat. Se.

Philad. 1862, p. 331 ; Myliobatis californicus, Gil/, Ann. Lye. Nat.

Hint. Netn York. viii. p. I.'t7.—(California.



490 MTLIOBATID^.

2. Myliobatis cornuta.

Myliobatis aquila, ScJdeg. Faun. Japan. Poiss. p. 310, pi. 142.

? Myli(ibatis tobijei, Bleek. Verh. Bat. Gen. xxvi. N. Nalez. Japan,

p. 130.

The length of the disk is nearly two-thirds of its width. Median

line of the back without tubercles. A short conical horn above each

orbit. Snout rather produced. The median teeth of the upper jaw

five or six times as broad as long. The dorsal fin commences at

some distance behind the extremity of the ventrals. Coloration

uniform.

Japan.

a. Male. Purchased of Mr. Jamrach.—Length of disk 11 inches,

breadth of disk IS inches, distance of the eyebrows 3g inches,

length of the snout 1| inch.

.3. Myliobatis vespertilio.

Myliobatis milvus, Cant. Mai. Fish. p. 433 (not S3Tion.).

vespertilio, Bleek. Verh. Bat. Gen. xxiv. Flag. p. 85.

Disk at least twice as broad as long. Median line of the back

without tubercles. Snout somewhat produced. The dorsal fin com-

mences close to the extremity of the ventrals, beyond which it does

not extend. Orbit without horn. On the head and back a number

of distant anastomosing black lines, which on the anterior half of

the root of the pectorals are arranged transversely. On the rest

of the body the black lines form an open network.

East-Indian archipelago.

4. Myliobatis maculata.

Gray, Illustr. Lid. Zool. ; 3Iall. .S' Jleiile, p. 178 ; Bleek. Verh. Bat.

Gen. xxiv. Flag. p. 84.

A band of small tubercles along the median line of the scapulary

region. Snout with the fleshy protuberance of moderate length,

obtuse. The dorsal fin stands betvreen the ventrals, its origin being

conspicuously behind the end of the root of the ventrals. Orbit

without horn. Posterior half of the disk with brown-edged ocelli.

[No caudal spine.]

Indian seas.

a. Young. East-Indian archipelago. From Dr. Bleekcr's Collec-

tion.

6. Young : stuffed. India. Purchased of Mr. Argent.

5. Myliobatis bovina.

Myliobatis aqnila, Bonap. Faun. Ful. Fesc. ; Luice, Fish. 3fadeira,

pi. 15.

boviua, Geofr. St.-IFl. Descr. Eg. Foiss. p. 323, pi. 26. fig. 1.

episcopus, Valenc. in IVehh Si~ Berthcl. Fes Canar. Ichthyol.

p. 98, pi. 24.

bonapartii, Dumeril, EUumwhr. p. 035.
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Body smooth in young examples, rather rough in old ones.

Snout produced into a long and somewhat pointed Heshy appendage.

Median teeth of the upper jaw about eiglit times as broad as long

in adult examples, but they are comparatively broader in young
ones. Dorsal tin between the ventrals, its origin being at a very

short distance behind the insertion of the ventrals. Or])it without

horn. Coloration uniform.

Mediterranean and neighbouring parts of the Atlantic.

a. Head and part of body of an adult example. Madeira. From
the Collection of the Rev. 11. T. Lowe.

h. Half-grown. Madeira. From the Collection of the Zoological

Society.

c. Young : stuffed. Madeii-a. Presented by the Rev. R. T. Lowe.

6. Myliobatis nieuhofii.

Zee-vleermuis, Xietihof, LmH en Zee-Reize, ii. p. 278, with fig.
;

Willughhy, App. p. (J, tab. 10. fig. 3; Russell, Fish. Corom. pi. 10.

Raja uieuliofii, Bl. Schn. p. .364.

fasciata, Slum, Gen. Zoul. v. 2. p. 286, pi. 143.

Myliobatis nieuhofii, Cm. Rk/ne An. ; Iliill. ^- Henle, p. 177 ; Cantor,

Mai. Fish. p. 432 ; Rlcek. ) 'erh. Bat. Gen. xxiv. P%. p. 85 ; I>u-

meril, Elasmobr. p. 638.

Body smooth. The fleshy protuberance of the snout is very short

and obtuse. Disk twice as broad as long. The origin of the dorsal

fin is nearly opposite to the end of the root of the ventrals. Orbit

without horn. Young individuals with about five blue cross bands,

which disappear with age. No spots. [In none of the specimens

have I observed a caudal spine.]

Indian Ocean and archiijelago ; Japan.

a. Young : stuffed. Pinang. From Dr. Cantor's Collection.

h, c. Half-grown and young. Moluccas.

d. Half-grown. Japan. Purchased of Mr. Jamrach.

7. Myliobatis milvus.

Myliobatis milvus, Mull. ^- Ilenic, p. 178; Rlcck. Verh. Bat. Gen.

xxiv. Pl(t(/. p. 87 : Dumeril, Elusmobr. p. (')?>S.

vultur, Midi. S)- llenlr, p. 179; Dumcril, I. c. p. 640.

oculeiis, Richurch. Ichth. Chin. p. li)8.

Body smooth. The fleshy protuberance of the snout is very short

and obtuse. Disk not twice as broad as long. The origin of the

dorsal fin is nearly opposite to the end of the root of the ventrals.

Orbit without horn. Posterior half of the body with green oceUi,

edged witli brown. [No caudal spine.]

East-Indian seas ; China.

a. Young. China. Presented by J. R. Reeves, Esq.—Type of M.
vultur.

h. Young. East-Indian archipelago. From Dr. Blcckcr's Collection.

Only young examples have been examined of this species, which
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appears to be distinguislied from M. nieuhojii by a less broad disk.

The narrowness of the teeth, length of the tail, and probably also

the coloration are signs of the immature state of the examples

examined, but not specific characters.

22. AETOBATIS.

Aetobatis, Miill. Sf Henle.

Stoasodon, Cantor.

Form of the head, body, and tail as in Myliohatis. The nasal

valves remain separate, each forming a long flap. The lower dental

lamina projects beyond the upper. Teeth flat, broad, forming a

single series, equivalent to the median series of Myliohatis, there

being no small lateral teeth.

Tropical seas.

1. Aetobatis narinari.

Narinari, Marcf/r. pp. 175, 176; TVilluffhbi/, p. 66, tab. C 1. fig. 6.

Raja narinari, Euphrasen, Vet. Ak. mja Handl. 17!!0, xi. p. 217

;

m. Schn. p. .361.

flagellum, Bl. Schn. p. 361, tab. 73.

Russell, Fish. Coram, i. tab. 8.

Kaja guttata, Shaw, Gen. Zool. v. 2. p. 285, pi. 142.

Myliobatis narinari, Cuv. Regne An. ; Ben. in Life of Raffles, p. 694 ;

Affciss. Roiss. Foss. iii. pi. D.

Raja quinqueaculeata, Quoy S)- Gai?n. Voy. Uran. p. 200, pi. 43.

fi?. 3.

Aetobatis narinari, Midi. Sf- Henle, p. 179,- Bleek. Verh. Bat. Gen.

xxiv. Flag. p. 87 ; Dimieril, Elasmobr. p. 041 ; Day, Fish. Malab.

p. 280.

flagellum, Miill. 8f Henle, p. 180 ; Blyth, Joum. As. Soc. Beny.

1860, p. 37 ; Dnmeril, I. c. p. 642.

Myliobatis eelteukee, Riipp. N. W. Fisch. p. 70, taf. 19. fig. 3 (teeth).

Goniobatis flagellum, Ayass. Proc. Bost. Soc. Nat. Hist. vi. p. 385.

macroptera, M'Cleh. Calc. Joum. Nat. Hist. 1841, i. p. 60, pi. 2.

fig. 1.

Stoasodon narinari, Cant. Mai. Fish. p. 434.

Aetobatis latirostris. Dumeril, Arch. Mus. x. p. 242, pi. 20, or Elas-

mobr. p. 643 ; Giinth. Trans. Zool. Soc. 1868, p. 491.

laticeps, Gill, Attn. Lye. Nat. Hist. Netv York, viii. p. 137.

Body smooth. Dorsal fin situated between the ventrals. Disk

generally with numerous round bluish-white spots.

The teetli of the lower jaw are sometimes angularly bent, some-

times nearly straight. Our series of examples shows clearly that

this difference is individual and docs not constitute a specific cha-

racter.

Tropical seas.

a. Half-grown female : skin. Jamaica. Purchased of Mr. Parnell.

6. Adult female : skin. Bahia. Purchased of M. Parzudfiki.

c. Half-grown. Bay of Panama. From the CoIIectioii of Messrs.

Dow and Salvin.

d. Young : skin. Pinang. From Dr. Cantor's Collection.
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e. Adult. Sumatra. From the Collection of Sir S. Raffles.

/. Half-grown : stuffed. India. Presented by T. C. J.erdon, Esq.

g. Half-grown. Seychelles. Presented by Lieut.-Col. Playfair.

—

Lower teeth angularly bent.

h. Half-grown. Seychelles. From the Collection of Prof. Perceval

Wright.—Lower teeth nearly straight; otherwise perfectly iden-

tical with the preceding specimen.

i. Half-grown. From the Collection of the Zoological Society.

I: Adult : stuffed.

1. Tail of a very large example, with four spines.

m. Tail of a very large example, with five sjnnes. Seychelles. Pre-

sented by S. Ward, Esq.

n. Jaws of a very large example. Seychelles. Presented by S.

Ward, Esq.

o-p. Dental laminae.

23. RHINOPTERA*.
Rhinoptera, KiiM.

Rhinoptera, Mylorhina et Micromesus, Gill, Ami. Li/c. Nat. Hist. New
York, viii. p. L3C..

Head free from the pectoral fin, but provided with a pair of rayed

appendages situated at the lower side of the snout. Nasal valves

confluent into a broad flap with free margin. Teeth broad, flat,

tessellated, in five or more series, the middle being the broadest, and

the others decreasing in width outwards. Tail very slender, with a

doi-sal fin before the serrated spine.

Tropical and subtropical seas.

1. Rhinoptera marginata.

Rhinoptera margiuata, Cur. Regtie An. ; Midi. ^- Heiilc, p. 181 ; Dii-

vi^nl, miasmobr. p. 645.

M^liobatis luarginata, Geoffr. St.-Hilaire, Descr. Eg. Poias. p. 220,

pi. 25. figs, .'i & 4.

Nine rows of teeth in each jaw, those of the middle series thrice as

broad as long. The dorsal fin commences above the end of the root

of the ventrals. Tail not quite twice as long as the body.

Mediterranean.

a. From Prof. Kolliker's Collection.

2. Rhinoptera jussieui.

Jmsieu, Mem. Ac. Sc. 172.1, p. 75, pi. 4. fig. 12 ; Otccn, Odonfoi/r.

pi. 2o. fig. 2.

^Ivliobatis iussicui, Cur. licqnc An.
RiiiuoptLTabrasilionsi?, Miill. Ahhimll. Ah. Wi^K. JBerl. IS.^G, p. 2.37,

pi. 1). fig. 12 ; Miill. S,- Ilenh; p. 182 ; Dumeril, Elasmnbr. p. 646.

Zygobatis jussieui, Affci.'ss. Poisis. /-W. iii. pp. 7P, .328, pi. 1). fig. 8.

Nine rows of teeth in each jaw, those of the middle .scries being

* 1. Rhinoptpr.i peli, Bleek. Nat. Verli. Holl. Mmlsch. ]\',t. Haarlem. \dm,
Gninee. p. L"^, tab. 1.—West Afrii'ii.



494 MTLIOBATIDiE.

six times as long as broad, and those of the adjoining series rather

more than thrice. The middle teeth of the lower jaw narrower than

those of the upper. Tail more than twice as long as the disk.

Brazil.

3. Ehinoptera lalandii.

Miill. 4- Henle, p. 182 ; Dumeril, Elasmobr. p. 645.

Dentition of the upper jaw different from that of the lower. Five

or seven series in the upper jaw, the teeth of the middle series being

six times as broad as long, and those of the next following series

about twice as broad as long. Lower jaw with seven series, the

teeth of the middle series being foiu- times as broad as long. Tail

nearly twice as long as the disk.

Brazil.

a. Young: stuffed. Purchased.

4. Ehinoptera javanica.

Monro, PJii/s. Fixch. taf. ?,4. figs. 2-4 (teeth).

Ehinoptera javanica, Miill. cV Henle, p. LS2, taf. 58 ; Bleeh. Verh. Bat.

Ge7i. xxiv. Plcff. p. 89 ; Dumeril, JSlasmobr. p. 647.

affiuis, Bleek. Nat. Verh. Holl. Maatsch. Wet. Haarlem, I860,

Giiinee, p. 19 (foetus).

Disk not twice as broad as long. Median notch of the snout

shallow. Seven series of teeth in each jaw, those of the middle

upper series about four times as broad as long, and not quite twice

as broad as the next adjoining teeth. Lower teeth rather narrower

than the upper. Tail not twice as long as the disk.

East Indies.

a. Foetus. Java. From Dr. Bleeker's Collection.—Type of Rh.

affiius.

h, c. Upper jaws of adult examples.

A large example, obtained by the Antarctic Expedition, without

teeth, and generally in very bad condition, has been named Rh.

smithii by Dr. Gray. It probably belongs to this species.

5. Ehinoptera quadriloba.

Raja bonasus, Mitch. Trans. Lit. ^- Phil. Soc. Kcw York, i. 1815,

p. 479 (no descr.).

quadriloba, Lesueur, Journ. Ac. Nat. 8c. Philad. i. p. 44.

Ehinoptera quadriloba, Cuv. Rec/ne An. ; Dehay, Neio York Faun.
Fish. p. 375, pi. 66. fig. 217 ; Dumeril, Elasmobr. p. 648.

Disk more than twice as broad as long. Median notch of the

snout deep. Seven series of teeth in each jaw, those of the middle

upper series about four times as broad as long. Tail a little longer

than the disk.

Atlantic coasts of the United States.

6. Ehiaoptera adspersa.

3M1. (*»'• Henle, p. 18.3; Dumeril, Elasmobr. p. 648.

Upper surface covered with minute stellate asperities. Teeth in
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nine series in the upper jaw, and in seven in the lower, those of the
nuddlc upper series being thrice as broad as long, but narrower than
those of the adjoining series.

East Indies.

Young
: stuffed, not in good state.

East-India Company.
From the Collection of the

'. Rhinoptera polyodon.

Upper jaw.

Lower jaw.

Tpper jaw with fifteen series of hexangular teeth, those of the
five middle scries being but little broader than those of tlic outer
ones. Lov.cr jaw with nineteen series of similar teeth, those of the
five middle and of the outermost series being nearly twice as broad
as the others.

Hah. ?

a. Jaws.
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Group B. CERATOPTEHINA.
24. DICEROBATIS.

Cephaloptera, DumSril (preoccupied).

Dicerobatis, BlainviUe.

Cephaloptera ct Mobula, Aufj. Dmnen'l, Elasmohr. p. G50.

Head free from the pectoral fin, truncated in front, on each side

with a straight horn-like appendage pointing forwards, which is a

cephalic portion of the pectoral fin. Nostrils widely separate from
each other. Mouth inferior, wide. Teeth in both jaws very small, flat,

or tubercular, in numerous series. Tail very slender, with a dorsal

fin between the ventrals, and with or without a serrated spine.

Temperate and tropical seas.

These fishes, as well as those of the following genus, are fre-

quently called Sea-devils, and attain to an enormous size.

1. Dicerobatis giornae.

Squalus edentulus, Bri'mn. Pise. Ma.ss. p. 6.

Gio)-na, Mem. Ac. Sc. Turin, ii. 1805, p. 4.

Raja glorua, Lacep. v. p. 666 ; Jenyns, 3Ia>i. p. 519.

fabroniaua, Lacep. ii. p. Ill, pi. 5.

Aodon comu, Lacep. i. p. 300.

Cephaloptera giorna, Cuv. RkgneAn. ; Bisso, Lchth. Nice,]). 14; L!ur.

Merid. iii. p. 163, pi. 6 ; Miill. 8f Henle, p. 184 ; Yarrell, Brit. Fish.

2nd edit. ii. p. 595, or, 3rd edit. ii. p. 600 ; Valeric, in Webb 8,-

Berthel. lies Canar. p. 97, pi. 22 ; lyumeril, Elasmohr. p. 653.

massena, Bisso, lchth. Nice, p. 15, and Bur. Mericl. iii. p. 164;
Dumeril, I. c. p. 654.

PMobular, Duhamel, Pesckes, iii. sect. ix. p. 293, pi. 17.

? Raja cephaloptera, Bl. Schn. p. 365.

? Dicerobatis mobular, Blainv. Faune Franc, p. 41.

? Raja diabolus, Shaw, Zool. v. 2. p. 291.

Cephaloptera, Thomps. Proc. Zool. Soc. 1835, p. 78; M'Coy, Ann. i^

Maff. Nat. Hist. 1847, xix. p. 176, pi. 11.

Ox-Ray, Couch, Fish. Brit. Isl. i. p. 139, pi. 33.

Cephaloptera fabroniana, Dumeril, Flnsmobr. p. 658.

Teeth minute, in more than 150 series extending nearly to the

angles of the mouth ; those of the middle have a rounded shape.

Back smooth, with minute scales behind. Tail with more or less

numerous tubercles, and with a spine.

Mediterranean and coasts of Europe.

a. Fine female example, 5 feet broad. Algiers. Presented by

Licut.-Col. Playfair.

2. Dicerobatis japonica.

Cephaloptera japonica, Miill. <^- Henle, Plag. p. 185 ; Schley. Faun.

Japon. Poiss. p. 310.

Teeth very minute, obtuse tubercles, extending laterally to the angles

of the mouth. Tail nearly thrice as long as the body. Back rough

;

tail with a series of small white tubercles on each side. {M. & N.)

Japan.
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3. Dicerobatis eregoodoo.

Eregoodoo tenkee, Rmsell, p. 5, pi. J).

Dicerobatis oregoodoo, Cunt. Mai. Fish. p. 438.
Ceplialoptera uregoodoo, Dumcril, Ehuiuiobr. p. G5;>.

Teeth iiubriciito, those of the upper jaw in from SO to 90 series ;

each tooth about tw-ice as broad as long, with one or two points be-
hind. The band of teeth terminates later.iUy at a short distance
from the angles of the mouth. Body and tail smooth. Tail with-
out spine.

Indian Seas.

a. Stuffed, 34 inches broad. Presented by T. C. Jerdon, Esq.

4. Dicerobatis kuhlii.

?? Raja manatia, Laci'p. i. p. IGO, pi. 7. fig. 2.

?.'' banksiana, Lacip. ii. p. llo, pi. 5. fig. 3.

Cephaloptera kuhlii, MM. ^- Henle, p. 185, taf. .'lO. fig. 1 ; Bleek.

Act. Soc. Sc. Indo-Xeerl. iii. Amhoina, ix. p. G ; Diimdril, Elasmohr.

p. 054.

Teeth tessellated, those of the upper jaw in about 34 series, each
tooth being much broader than long, and slightlj- crenulated behind.

The band of teeth terminates laterally at some distance from the

angles of the moutli. Body and tail smooth. Tail scarcely as long
as the disk, without spine.

Indian Ocean and archipelago.

a. Half-grown : stuffed. From the Collection of the Zoological

Society.—Type of the species.

h. Young. Zanzibar. From Lieut. -Col. Playfair's Collection.

5. Dicerobatis olfersii.

? Cephalopterus hvpostonuis, llancroft, Proc. Comin. Zool. Soe. 1830,

p. 134, or Zool. Jouni. v. p. 400, pi. L.

Cephaloptera olfer.sii, Miill. Ahhaiull. Ah. Wm. Bcrl 1834, p. 311;
Mull. <5- Henle, p. 185 ; Dum^ril, Elasmohr. p. G57.

Teeth tessellate, those of the upper jaw in about 40 oblique

series ; they are scarcely broader than long, subtriangular, with the

point directed backwards. The band of teeth reaches only to the

middle of each of the lateral halves of the jaw. The middle of the

back with extremely minute tubercles.

Brazil.

25. CERATOPTERA.
Ceratoptera, Miill. i\ Henle.

Head free from the pectoral fin, truncated in front, on each side

with a horn-like appendage pointing forward or inward, which is a

cephalic portion of the pectoral fin. Mouth antenor. wide. Teeth

in the lower jaw only, very small. Tail very slender, with a dorsal

fin between tbe ventrals, and without spine.

Tropical and temperate seas.

VOL. VIII. 2 K
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1. Ceratoptera vampyrus.

? Zee Duyvel, JVmihof, Lant- en ZccSche, ii. p. 275 ; Williif/hhij, p. 5,

tab. 9. fig. 3 ; Petiver, Gazophyl. i. tab. 54. fig. 2.

? Raja fimbriata, Lacep. iv. p. G77, pi. .U>. fig. 3.

Ceplialopterus vampj'rus, Mitch. Ann. Lye. Nat. Hist. Xeiu York,

1823, i. p. 23, pi. 2." fig. 1 (cop. in Ids, 1832, p. 10G3, taf. 28. fig. 4) ;

Dekai/, Kezo York Faun. Fish. p. 377, pi. 67. fig. 219.

giorua, Lesiieiir, Journ. Ac. Nat. Sc. Phikul. iv. p. ] 15, pi. 6.

Sea-Devil, Lamunt, Edinh. Philos. Jotirn. 1824, xi. p. 113.

Ceplialoptera manta, Bancroft, Zool. Journ. iv. p. 444 (Maiita anie-

ricaiia).

diabolus, Valene. in Cuv. Hegne An. illmtr. Poiss. pi. 119.

johuii, Midi. ^- Henle, p. 660, taf. 69.

Diabolicbtbvs elliotti, Holmes, Proc. Elliott Soc. Nat. Hist. Chariest.

1856, p. 39.

Ceratoptera vampirus, Dmneril, Elasmobr. p. 660.

The teeth extend over the whole width of the lower jaw ; they

are arranged in about 100 longitudinal rows, the rows being sepa-

rated from one another by distinct interspaces. Tail about as long

as the body. The whole body and tail rough, equally covered with

small tubercular prominences.

Atlantic. Attains to a width of about twenty feet.

a. Stuffed, 5 feet broad. Jamaica. Purchased of the United Ser-

vice Museum.

This example was a foetus taken from the uterus of the mother,

captured by Lieut. St. Johu. She measured 15 feet in width as

well as in length, and was between 3 and 4 feet thick. The foetus

weighed 20 pounds.

2. Ceratoptera ehrenbargii.

Milll. >§• Henle, p. 187*.

The teeth do not extend over the whole width of the lower jaw,

and are arranged in abovit 200 series, which stand close together.

Tail about as long as the body. The whole body and tail rough,

covered with small tubercles with a stellate base.

Eed Sea.

* On an unpublislied plate of the ' Symbol.'c Physicre ' tliis species is named
" Cephaloptera stelligei-a ;" the horns are horizontally bent inwards.
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Subclass V. CYCLOSTOMATA.

Skeleton cartilaginous and notocliordal, without

ribs, and without real jaws. Skull not separate from

the vertebral column. No limbs. Gills in the form

of fixed sacs, without branchial arches, six or seven in

number on each side. One nasal aperture only.

Heart without bulbus arteriosus. Mouth anterior,

surrounded by a circular or subcircular lip, suctorial.

Alimentary canal straight, simple, without coecal ap-

pendages, pancreas, or spleen. Generative outlet pe-

ritoneal. Vertical fins rayed.

Cfr. MiiUcr, Abhandl. Ak. Wiss. Berlin, 1834, p. 7G.—These fishes

were named MarsipohruncJui by Bonaparte, and form one of the

two suborders of the Subclass Dermopteri of Owen (Auat. Vert. i.

p. 7). Midler has divided them into two families :

—

I. PetromyzontidsB. The uasal duct terminates blind, not pene-

trating the palate (p. 499).

II. Myzinidae. The nasal duct penetrates the palate (p. 510).

Fam. 1. PETROMYZONTIDiE.
Cyclostomata hyperoartia, MMer, AhhnniU. Ak. Wiss. Btrl. 1&34,

p. 77.

Body eel-shaped, naked. Subject to a metamor-

phosis. In the perfect stage with a suctorial mouth
armed with teeth simple or multicuspid, horny, sitting

on a soft papilla. Maxillary, nKuuUbulary, lingual,

and suctorial teeth may be distinguished. Eyes pre-

sent (in mature animals). External nasal aperture in

2 K 2



;"00 PElRUMYZOMID-E.

the middle of the upperside of the head. The nasal

duct terminates without perforating- the palate. Seven

brancliial sacs and apertures on each side behind the

head. The inner brancliial ducts terminate in a sepa-

rate common tube. Intestine with a spiral valve.

Eggs small.

The Jarvce without teeth and with a single con-

tinuous veitical fin.

Lampreys. Tiilialiitants of the fresh waters and coasts of the tem-

porai:e regions of botli hemispheres. Suck themselves fast to other

fish, and feed by scraping off their flesh.

iSi/nopsis of the Genera.

A. The second dovsal fin coutinuoui witli the caudal.

Jfaxiliary tooth bicuspid 1 . Petroini/zvn, p. -500.

IMaxillavy tooth tricuspid if. Irhthijinnyzon, p. 506.

Two tricuspid groups of maxillary teeth . .
.'>. Murducia, p. 507.

B. The second dorsal fin separate from the caudal.

Maxillary lamina four-lobed 4. Geotria, p. 508.

1. PETEOMYZON*.
Petromj'zon, Artcdi, Gen. p. 04.

* ]. Petromyzon argenteus, Kirtland, Boat. Journ. Kuf. Hist. iii. 1842, pi. 4.

fig. 3.—Big Miami, Ohio.—Dorsal fin rpprjseuted high and continuous,

with a very shallow depression instead of the usual separation of the

dorsjJ fins.

2. lamottenii, {Lesiicnr) BcJcai/, Fish. New York, p. 382, pi. 79.

fig. 240.—North America.—Perhaps a small P. marinus.

3. appendix, Dekaij, I. c. p. 381, pi G4. fig. 211.^New York.

—

P robably= P. branchialis ; the anal appendage is tlic genital tube visible

in Lamperns during the breeding-season.

4. Ammooa'tes cjncolor, Kirtland, Bost. Journ. Nat. Hist. iii. p. 473, pi. 27.

fig. 1.—Mahoning and Scioto Rivers.

6. bicoloi", Lesueur, Irons. Amer. Phil. Soc. i. p. 386 ; Bekay I. c.

p. 383, pi. 79. fig. 248.—Connecticut River.

6. unicolor, Dckat/, I. c. p. 383, pi. 79. fig. 250.—Lake Champlain.

7. boi-eahs, Agassiz, Lake Super, p. 252.—Lake Superior.

5. caTuleus, Phdip-pi. Wiegin. Arch. 1858, p. 306.—Valdivia.

'J. landbecki, I'hilippi, I. c. p. 307.—Valdivia.
10. C'hilopterus. Philippi, I. c. p. 308.—Valdivia.—This supposed genus

[wliich is evidently a larval (JwmoccBi'es) form] is characterized thus:

(.'orpus vermiCorme, c;ccum. Os edentulum. Labia duo distincta, in-

ferius formani tubi dimidiati brevis referens ; superius mains, trans-

v"rsuni, seiiiiorbiculare, lateribus liberis involutis labrum inferius am-
pleelens. Pinna dorsalis unica cum caudali confluens.

11. Ammocccics a?pyptcra, Abbott, Proc. Ac. Nat. Sc. Philad. 1860. p. 327.—
Oliio.

12. Petromyzi.u (niai'inus) camtschatieus. Pall. Zooijr. Bofs.-As. iii. p 67.

—

Kani>tpcliatkfi.
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Petromyzon et Lampctra, (rra;/, Vhumlnipt. p. 1-J-"..

Larva: Amraoccetos, (I)iiriieril) Cuv. lih/ne An.
Larva : Scolecosoina, (Uranl, U. <S'. Pat: R. li. Lxped. Finh. p. 8ci4.

Dorsal tins two, the posterior continuous with the caudal. The
maxillary dentition consists of two teeth placed close together, or

of a transverse bicuspid ridge ; lingual teeth serrated.

Coasts and fresh waters of the northern hemisphere.

Prof. Aug. Miillcr (Miiller's Archiv, ISoG, p. '.i-Jo) has sLuwn
that the Hshes of this genus are subject to a metamorphosis, the

larval form having hecn hitherto known as Ammocoetes. He has
proved the truth of his discovery by tracing the dcvi'lopment of

Ammoceetes branchialis into Petroinijzon planeri. It maj'lie assumed
that not only the Petromyzons proper, but also the lishes of the

allied genera undergo a similar metamorpliosis.

Ammocoetes branchialis I'equires three or four j'cars for its com-
plete development. In the larval state the head is very small, and
the buccal cavity is surrounded by a semicircular upper lip, the

separate lower lip being very small. There are no teeth, but several

fringed barbels surround the mouth. The eyes are extremely small,

hidden in a shallow groove. A median single nasal opening and
seven gill-openings, as in the adult. The vertical fins form a con-

tinuous fringe, in which the later di^isions are more or le.ss dis-

tinctly indicated. Species described as Ammocoetes and distinguished

by their authors on account of modihcations of the organs subject to

metamorphosis, are, of course, quite inadmissible.

On the numerous publications on the anatomy of the Lampreys,

consult Engelmann & Carus, Biblioth. Zoolog. pp. 1030-1031.

1. Petromyzon marinus.

The Sca-Iianiprey. See-Xeunauge. Lamproie. Xejouogon (Sivcd.).

Lampetra s. Mustela, Bvllon. IJe Aqiuit. p. 70 ; Bomlel. p. .398

;

WiUiujhly, p. lOo, tab. 2. fig. 2.

Lampetra maculosa, Salvian. f. (S?> a.

major, Salvian. f. 08 h; Aldrov. p. 589 ; Jon^ton. De Pise. tab.

24. f. 0.

Petromyzon, sp. uo. 2, Artedi, Si/mvi. p. 90 ; Gcii. p. 04.

Petromj'zou marinus, L. Si/st. Nat. i. p. 804; Xau, Schrift. Ges.

ntrf. Frcund. licrl. vii. p. 4!i0; Sclnvpff', Schrift. Cc.i. iitrf. Frcuud.
Berl. viii. p. 184; Bl. Fisch. Dcutuhl. iii. p. 8S, taf. 77; Bl. &hn.
p. 6.30; Lacrp. i. p. 8, pi. 1 ; .Mitch. Lit. .V Phd. Traits. Xcic York,
1. p. 461; Domn: Brit. Fish. pi. 81; Flem. Brit. An. p. ]fi8;

Miille.r, AhhnmU. Ak. Jfrn. Berl. 18:U, p. 78; Panwll, Fi.^h. Firth

of Forth,
f.

lf<-2 : Yarrcll, Brit. F/.s/(. 2nd edit. ii. p. oOS, or, 8rd
edit. i. p. 82 ; Gray, Chondropt. p. 188, or iVoo. Zool. Soc. 1851,

p. 235, pi. 4. fig. 1 ; A7/.<--. Shaiid. Faun. Fi'<h. p. 74.> ; Seli/s-Lontjvh.

Faun. Bclffc, Tp. 22^} ; Kroi/cr, Danm. Fisk. iii. p. 102.j ; Giinfh.

Fisch. Xcckars,
Y>.

181; Ileekcl •$ Kner, SiLfswa^'crf. p. .374, figs.

200 & 201 ; Sicbo/d, Siis.vra<.scrf. p. 808 ; Bert, Ann. AV. .V«/. 18(!7,

vii. p. 871 ; Blanchard, Poi^s. France, p. 512; Cancstrini, Arch. p.
hi Z'lol. iv. p. 184.
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Lamprey, Pennant, Brit. Zool. iii. p. 102, pi. 10 ; Comtek, Fish. Brit.

JsL iv. p. 385, pi. 247. fig. 1 *.

Petromyzon lampetra, Pall. Zoogr. lioss.-As. iii. p. 66.

aniericanus, Lesueur, Trans. Am. Phil. Soc. i. p. 383; Dekay,
New York P'aun. Fish. p. 379, pi. 66. fig. 216 ; Storer, Mem. Amer.
Acad. ix. 1867, p. 251, pi. 38. tig. 4.

maculosus, Grunov. hyst. ed. Gray, p. 2.

Dentition : Born, in Heusinyer, Zeitschr. f. Organ. Phys. i. 1827,

pp. 183, 194, taf. 0. figs. 6 & 9.

Two pointed maxillary teeth close together ; mandibulary tooth

single, crescent-shaped, with from seven to nine cusps. Two pairs

of lunate, pectinate lingual teeth; the teeth of the anterior pair

confluent. Suctorial disk with numerous conical teeth, arranged in

oblique series, those nearest to the buccal cavity being largest and
partly bicuspid. First dorsal fin rather widely separated from the

second. The distance of the last'gill-opening from the extremity of

the snout is one-fifth, or in small individuals one-fourth of the total

length. Body marbled ^ith black.

Coasts and rivers of Europe, North America, and \Yest Africa.

a. Adult. Merrimack River. Purchased of Mr. "Wright.

h, c. Adult. New York. Purchased of Hr. Brandt.

d. Six inches long. Nova Scotia. Presented by J. M. Jones, Esq.

e—f. Adult. Lough Neagh. Presented by E. Patterson, Esq.

ff.
Adult : stuffed. Firth of Forth. Purchased of Dr. Parnell.

h. Seven inches long. Scotland. Presented by Dr. Johnston.

i, k, I. Adult. England.
m-n. Adult : stuffed. England.

0. Adult. Baltic. From the Haslar Collection.

p. Adult. Holland. From the Collection of Dr. van Lidth do

Jeude.

q. Adult. Lisbon. Presented by the Rev. R. T. Lowe,
r. Seven inches long. Mediterranean. Purchased of Mr. Cutter.

s. Eight inches long. West Africa. Presented bv J. C. Salmon,

Esq.

t. Adult. Purchased of Mr. Jararaeh.

2. Petromyzon fluviatilis.

River Lamprey or Lampern ; Fluss-Neunauge.
Mustella, Anson. MoseU. v. 107.

Mustella fluviatilis, Bellon. Do Aqnat. p. 75.

Lampetra parva et fluviatilis, Band. De Pise. Fhr. p. 202 ; Aldroi\

p. 581; Jomtoti. De Pise, il tab. 28. fig. 10; Wi/liu/hhi/, p. 106,

tab. G 3. fig. 2 ; Marsil. Danub. Pan. 3Iys. iv. p. 2, tab.'l.
'

Lampetra subcinerea, Salvian. fol. 63 a.

Petromyzon, sp. no. 1, Artedi, Synmi. p. 89 ; Gen. p. 64 ; Spec. p. 99

;

Gronov. Mus. i. p. 64. no. 114, and ZoojiJiyl. p. 38. no. 359; Klein,

Pise. Miss. ii. p 29, tab. 1. fig. 3.

Petromyzon fluviatilis, L. Syst. Nat. i. p. 394 ; Bl. Fisch. Detdschl. iii.

* The woodcut on p. 3'J4, illustrative of the dentition, is entirely incorrect

;

also the figure given by Yarrell is foulty.
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p. 41, taf. 78. fig. 1 ; Bl Schn. p. u:;0; Donov. Brit. Fish. pi. 80;
Pall. Zoof/r. liuss.-As. i'li. \^. V)ij ; Ekstrmn, Fische iT/w7w, p. 2()7

;

Firm. Brit. An. p. 404 ; Jeiiym, Man. p. 521 ; Parn. Fish. Firth of
Forth, p. 284; Yarrell, Brit. Fish. 2ud edit. ii. p. 598, or, 3rd

edit. i. p. 28 *
; Nihs. Slcand. Faun. Fish. p. 745 ; Richards. Faun.

Bor.-Amer. Fish. p. 294 ; Si'lys-Lonuchamps, Faune Bch/e, p. 220

;

Kriiyei; Damn. Fish. iii. p. 1042 ; Giinth. Fisch. Ncchars, p. loJ
;

Ileckcl 8,- Kner, SUsswasserf. p. 'All, tig. 202 ; Auf). Midler, in

Miiller's Arch. 1856, p. 325; Siebold, SUsswasserf. \^.
'•'>7'2

; Gronov.

Sy.st. ed. Grai/, p. 1 ; Bhinchard, Puiss. France, p. 515; Vanestrini,

Arch. p. la Zool. iv. p. 185.

Lamperu, l\'nn. Brit. Zuol. iii. p. 100, pi. 10; Couch, Fish. Brit. Isl.

iv. p. 305, pi. 247. fig. 2.

Petromyzon argenteus, Bl. taf. 415. tig. 2 ; Bl. Schn. p. 532, tab. 102.

fig. 1 ; Couch, I. c. p. 400, pi. 247. fig. 3.

pricka, Laccp. i. p. 18.

jura;, MacCulloch, West. Isles, ii.
f.

18G,pl. 29.

nigricans, Lesueur, Trans. Am. Plal. Soc. i. p. 385 ; Storcr, Mem.
Amer. Ac. ix. 1867, p. 253, pi. 39. fig. 6.

Lampetra fluviatilis, Gray, Chondropt. p. 140, or Proc. Zool. Soc. 1851,

p. 237, pi. 4. fig. 2.

Petromyzon omalii. Van Beneden, Bull. Ac. Sc. Bely. ii. 1857, p. 549,

figs, i-3, and xx. 1865, p. 46 ; 3Ialm, ForhandL Skand. ntrf. 8de

mode. Kjobenli. 1860, p. 580.

Organ of hearing: Owyannikow, Mem. Ac. Sc. St. Petersh. viii. 1864.

Maxillary tooth single, forming a transverse ridge with a cusp at

each end ; mandibiilary tooth single, crescent-shaped, with about

seven cusps. Tongue with a broad, transverse, trenchant tooth, which

is provided with a median cusp. Two or three bi- or tricuspid teeth

on each side of the gullet ; the other teeth of the suctorial disk arc

small and not numerous. Pirst dorsal fin separated from the second

b}' an interspace. Coloration immaculate ; sides silvery.

Coasts and rivers of Europe, North America, and Japan.

(/, b,c-d, e-f. Adult and half-grown. England.

//, 7t, i, 1--1. Adult. Holland.

m-q. Adult. Belgium. Presented by Prof, van Beneden as P.

omalii.

r. Ten inches long. North America. Purchased of M. Parzudaki.

s. Nine inches long. Eussian North America. From II r. Grubcr's

Collection.

I am indebted to Prof, van Beneden for the opportunity of com-

paring specimens of his Z'. 0)))rtZ/(' with examples oi P.JJuvintihs from

Holland, England, and other countries, and have come to the conclu-

sion that there is no specific difference between them. Tliis may ai>-

pear a matter of surprise to those who, without specimens, consult

the description and figure given by Prof, van Beneden. He repre-

sents the new species as finless, but in the examples sent the fins arc

well developed, and of exactly the same shape and position as in P.

fhiviafiUs. With regard to the dentition, P. omalii is represented

"with ten points to the mandibular lamina, and without small teoth

* Figure of dentition ineorrcet.
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in the circumference of the suctorial disk. This, again, is not confirmed
by the examination of examples. In all of them I count seven points
only, and the small suctorial teeth are as distinct as in P. Jluviatilis.

The examples of P. omalii are generally a little stouter in general
habit than large and full-grown individuals of P. Jluviatilis ; but this

is not a specific character, as the indi\aduals, not only of this species

but also of P. marinus, vary very much in this respect.

Petromyzon japoiiicus, Martens, Wiegm. Arch, xxxiv. p. 3, does
not appear to me to be specifically distinct from P. Jluviatilis. The
dentition in both is extremclj' similar, only the Japanese example
has an additional transverse scries of small teeth behind the mandi-
bulary tooth. The figure accompauying the description of P. ja-

ponicus is incorrect, and I am indebted to Prof. Peters for reex-

amination of the typical specimen.

3. Petromyzon branchialis.

Pride, Sand-piper. Small Lamprey.

a. Ammocoetes-form.

Lamproyon on Lamprillon, Rondel. De Pise. Fluv. p. 202.

Lampetra caeca, Willughhy, p. 107, tab. G ?>. fig. 1.

Petromyzon, no. 3, Artecli, Synon. p. 90, and Gen. p. 64 ; Gronov.
Zoophijl. p. 38. no. 3(i0.

Petromvzon branchialis, Z. Siist. Nat. i. p. 394 ; Bl. Fisch. BeutschL
iii. p.43, taf. 78. fig. 2 ; Bl. Schn. p. 532 ; Lacep. i. p. 2^, pi. 2. fig. 1

;

Tint. Brit. Faun. p. 110; Gronov. Si/sf. ed. Gray, p. 2.

Pride, Penn. Brit. Zool. iii. p. 71, pi. 8, or,ed. 1812, iii. p. 107, pi. 10.

Petromyzon ruber, Lacep. ii. p. 99, pi. 1.

lumbricalis. Pall. Zooyr. Ross. -As. iii. p. 09.

cfecus, Couch, in Loud. May. Nat. Hist. v. p. 2."., fig. 10.

Ammocoetes branchialis, (Dumeri!) Cuv. Riyne An.; Niks. Skand.
Faun. Fisk. p. 748 ; Flcm. Brit. An. p. 164 ; Jenyns, Man. p. 522;
Parnell, Fish. Firth of Forth, p. 287; Yarrell, Brit. Fish. 2nd edit.

ii. p. 609 ; Selys-Lonychamps, I^aune Belye, p. 227 ; Kriiyer, iJanm.
Fisk. iii. p. 1060; Giinth. Fisch. Neckar's, p. 135 ; Meckel S,- Kner,
Siisswasserf. p. 382, fig. 204 ; Grai/, Chondmpt. p. 145.

Mud-Lamprey, Couch, Fish. Brit. Isl. i. p. 404, pi. 248. fig. 2.

/3. Mature form.

Petromvzon planeri, Bl. Fisch. Beutschl iii. p. 47 [taf. 78. fig. 3 ?] ;

Bl. Schn. p. 531 ; Lacep. i. p. 30, pi. 3. fig. 1 ; Osheck, Vet. Akad.
Handl. 1804, p. 181; Blainv. Fuune Fran(;. ii. p. 8, pi. 1. fig. 3;
Jenyns, Man. p. 522 ; Yarrell, Brit. Fish. 2nd edit. ii. p. 607, or,

3rd edit. i. p. 10 ; Parnell, Werner. Mem. vii. p. 446 ; Nilss. Skand.

Faun. Fisk. p. 747; Selys-Lonychamps, Faune Belye, p. 226;
Kriiyer, Danm. Fisk. iii. p. 1060; Giinth. Fisch. Neckar's, p. 135;
Heckel 8f Kner, Siisswasserf. p. 382, fig. 204; Avy. Miiller, in

Midler's Arch. 185(), p. 325; Siehold, Siisswasserf. p. 375; Couch,

Fish. Brit. Lst. iv. p. 402, pi. 248. fig. 1 ; Blanchard, lUss. France,

p. 517 ; Canestriui, Arch. p. la Zool. iv. p. 186.

uiger, LjAcep. iv. p. 667, pi. 15. fig. 2.

septoeuille, iMcep. I. f. fig. 1.

•"— sanguiduga, Ljucep. ii. p. 101.
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Petromyzon bicolor, Shaw, Zuol. v. 2. p. 203.
pluinbeus, Shaw, I. c.

Lampetra plaueri, Gnii/, Chondropi. p. 144.
Developniunt : Aiif/. Midler, I. c. ; Max Schie/tzr, Die EntwlchlniK/^-

gescliichfc von Petromyzon planuri. Haark'in, 18oG, 4to.

Dentition as in P.flwv'uttiUs, but the cusps are less prominent and
more obtuse. Tlie first and second dorsal are subcontiiiuous, al-

though separated by a deep notcli. Coloration immaculate.
Ilivers of Europe and Western North America.

a. Mature form.

a~h. Stream three miles from Belfast. Presented bv R. Patterson,
Esq.

c. Several examples. Firth of Forth. Purchased of Dr. Parnell.

d. Many examples. Hawksfold (Sussex). Presented by 0. Salvin,

Esq.—Caught end of April on spawning-ground.
e. Many specimens illustrative of the metamorphosis. Berlin.

From the Berlin Museum.

f-g. Tauber (Wiirtemberg). From the Stuttgart Collection.

h. Bavaria. Presented by Prof. v. Siebold.

i, Jc. Purchased.

/3. Ammoccetes-form.

a. Tweed.
6. Eaton. From Leach's Collection.

c-f. River Enz (Wiirtemberg). From the Stuttgart Collection.

g. River Blau (Wiirtemberg). From the Stuttgart Collection.

h. Numerous examples. Bavaria. From Dr. Cemminger's Collec-

tion.

i-k. Sardinia. Presented by Prof. BoneUi.

4. Petromyzon ayresii.

Petromyzon plumbeus, Ayres, Proc. L'aUf. Acad. Nut. Sc. 1854, p. 28 ;

Girdrd, U. S. Pac. R.R. Exped. Fish. p. ;{80 (not Shaw).

There are only two teeth : the superior (maxillary) is low in tlie

middle, and elevated to a point at each end (as in P. Jluvi'ifi/i^ and

branchi(dis) ; the inferior (mandibulary) is serrated, having eight

or nine nearly oven points. The second dorsal is separated from the

first by an interspace, but continuous with the caudal. Anal portion

of the caudal scarcely conspicuous. Coloration uniform.

San Francisco.

Girard (/. c. p. 383) has described an Ammoco'tcs cibarius from

Puget's Sound ; it may be the larva of P. i>himhrus ; in its larval con-

dition it cannot be distinguislied from the Eurji)can A. branch iulis.

a. Numerous examples. British Columbia. Collected by the Boun-

dary Commission.

The following species would appear to be the type of a distinct



506 rETROMYZONTIDjE.

genus ; but it will be better to leave its creatiou to an ichthyologist

who will be able to characterize it from an autopsy of examples :

—

Petromyzon (?) macrostomus.

Petromyzon macrostomus, Burmeider, Anal. Mus. Buenos Aires, pt. 5,

1868, Act. Soc. Paleont. p. xxxvi.

The outer of the concentric series of teeth contains the larger

teeth, about twenty-four on each side. There are no teeth in the

circumference of the mouth. Tongue armed with three large, pointed,

curved teeth, the middle of which is only half the size of the others,

all standing on the same base. Two dorsal tins separate from each

other, and the second apparently separate from the caudal.

Buenos Ayrcs.

2. ICHTHYOMYZON.
Petromyzon, sp., et Ichthyomyzon *, Girard.

Not having seen typical examples of the species referred to this

genus, I can characterize it only thus :

—

Dorsal fins two, separate or continuous, and the posterior con-

tinuous with the caudal. Maxillary lamina with three cusps, the

central much smaller than the lateral.

Western coasts of North America.

1. Ichthyomyzon tridentatus.

Petromyzon tridentatus, Ilichnrds. Faun. Bor.-Amer. Fish. p. IJOo.

ciliatus, Ayrcs, Proc. Cal. Acad. Nat. Sc. 1854, p. 44 ; Girard,

U. S. Pac. B.P. Exp. Fish. p. 378.

lividus, Girard, I. c. p. 379.

" The thick obtuse lips are furnished with a circular row of small

nipple-like papillse, about fifty-six in number, each standing in the

middle of little circular depressions having a raised margin, which

are partly concealed by a rugose, tessellated plate, investing the inner

surface of the Ups, and of the same horny nature with that which

forms the outside of the teeth ; both are softened and peel off when
the specimen is kept immersed in spirits. Four small, acute, conical

teeth stand in a row across the upper part of this plate, and four

larger ones occupy each of its sides, the upper and lower pairs being

bicuspid, and the middle ones tricuspid : these stand on the sides of

the maxillary ring, or inner orifice, and have their ends turned

towards it ; the inferior margin of this orifice is armed ivith a sVajhthj

curved dental piece, having jive acute points or teeth \fJie outer being

larger than the three middle], and opposite to it, on the uppers!' Ie of

the orifice, is another piece, having two large, acutely coniccd lateral

teeth, with a smaller centred one. The tongue is also clothed with a

horny-looking substance, which is edged anteriorly by a row of

about twenty fine teeth.

" The dorsal fius rise in even curves, which are highest in the

* The generic n;nne " Enfosphemis, Gill," is not accompanied by a diagnosis.
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middle; thejirst is ahout one-third of its own length distant from tlie

second, which unites with the caudul, the iwiut of junction being
marked by a depression. A fohl of skin becomes perceptible on the
under edge of the tail, a short way behind the anus, and gradually

expands into the lower caudal lobe towards the tip of the tail,

where its height, in conjunction with that of the upper lobe, equals

the greatest height of the second dorsal. liack and sides bluish

grey with irregularly scattered yellowish patches. Belly yellowish

white."

"West coast of North America.

Dr. Ayres does not appear to have understood Richardson's de-

scription of the dentition ; it agrees quite with that given by
himself.

2. Ichthyomyzon astori.

Peti'omyzon astori, Girard, U, S. Pac. R.R. Exped. Fish. p. 380.

The mandibulary plate bears six nearly equal teeth. First

dorsal separated from the second by an interspace. Body immacu-
late. {Oir.)

Astoria, Oregon.

3. Ichthyomyzon castaneus.

Girard, I. c. p. 381.

The mandibulary plate bears nine teeth. Ej-es small and incon-

spicuous. Dorsal tins continuous. Body immaculate. (Oir.)

Galena, Minnesota.

4. Ichthyomyzon hirudo.

Girard, I. c. p. 382.

The mandibulary plate bears seven teeth. Eyes small and incon-

sincuous. Dorsal fins continuous. Body immaculate. (Gir.)

Fort Smith, Arkansas.

3. MORDACIA.

Caragola et Mordacia, Grai/.

Dorsal fins two, the posterior continuous with tlic caudal. The

maxillary dentition consists of two triangular grou])s. each with

three conical acute cusps ; two pairs of serrated lingual teeth.

Chile and Tasmania.

1 . Mordacia mordax.

Pctroinyzon mordax, Jlichards. Vo\j. Erch. is- Terr. Fish. pi. 38 (denti-

tion not correct).

Mordacia niQi-dax, Gray, Chmdropt. p. 144, lab. 1. fig. 6 (cop.

Jiicltards.).

Carai'ola lapicida, Graf/, I. c. p. 143, tab. 1. fig. o, nr Proc. Zool. Sue.

lS?)l,p. 239.
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Petromyzon anwandteri, Philippi, Wiegm. Arch. 1863, p. 207, tab. 10.

lig'. b (not correct).

acutidens, Pliilijipi, I c. 1864, p. 107, or Ann. Sf Mag. Nat. Hist.

1865,xvi.p.221.

Mandibulary lamina crescciit-shaped, with about nine acute conical

cusps, three of which are larger than the others. Suctorial teeth in

somewhat distant series, radiating from the centre ; the teeth of the

series between the mandible and the posterior lip being as numerous

as those of the other series, but rather more confluent. The ante-

rior labial teeth converge and are confluent behind ; each tooth of

the posterior pair is like one half of an elongate oval. Suctorial

disk elliptic, with a free lip behind. The first dorsal at a consider-

able distance from the second. Body immaculate.

Tasmania ; Valjjaraiso.

a. Type of Caragola hvpicida, 6| inches long. Valparaiso.

6. Type of Petromyzon mordax, inches long. Tasmania. From
the Haslar Collection.

The example of which llichardson has given a figure, and which

is the type of the species, was evidently always in a bad condition.

At all events it had lost the horny coverings of many of the teeth,

and especially of the lingual teeth. The prominences on which these

teeth stand do not show the same outline of form, as the horny

coverings and many of the smaller teeth disappear entirely. Thus

the seeming discrepancies between Caragoht and Mordacia are to be

explained. That this is really the case is proved by still remaining

faint traces of serrature of the lingual prominences in the type

specimen of P. morda.v.

According to Philippi's observations, also this species appears to

be sometimes provided with a gular sac.

4. GEOTKIA.

Geotria et Velasia, Gray, Chondropt. p. 142.

Dorsal fins two, the posterior separate from the caudal. I\[ axil-

lary lamina with four sharp flat lobes ; a pair of long pointed lingual

teeth (like the horns of a young antelope).

South Australia and Chile.

1. Geotria australis.

Gray, I. c. pi. 2 (or Proc. Zool. Sue. 18.51
,
p. 2-38).

Skin on the throat very lax, forming a large pouch. The maxil-

lary lamina is thin, crescent-shaped, Vv'ith four sharp teeth, the

middle pair of which arc only lialf as broad as the outer. Mandi-

bulary lamina very low, slightly sinuous. Suctorial teeth in nume-
rous series, rather distant from one another, anicuspid ; only those

nearest to the mouth somewhat larger, the others small. Only one

transverse scries of very small teeth between the mandibulary la-

mina and the posterior lip, which is beset witli numerous broad.
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Icaf-lilv-e frinf^es, as is the romairKlor of the margins of the disk.

Suctorial disk siil)triangular with the lateral lobes very broad. First

and second dorsal fins rather widely separated from each other.
Coloration uniform.

South Australia.

a. Type of the species, 20 inches long. Iiik;iipinki River. Pre-
sented by 11. A. Pain, Esq.

I recollect having seen a second and still larger specimen of this

Lamprey in the collection formerly at Fort Pitt, and now at Netlcy
Hospital.

The use of the extraordinary sac at the throat is not known ; the
cavity is in the subcutaneous cellular tissue, and does not communi-
cate with the buccal or branchial cavities. It is probably absent in

younger individuals.

PhiHppi (Wiegm. Arch. 1857, p. 266) has described a Lamprey
from Chile under the name of J'elasiu chilensis ; the example was
provided with the sac at the throat, and the description agrees with
Geotria australis ; so that wo must assume either that this latter

species occurs not only in Australia, but also in Chile, or that

Velasia chiJensis at a certain stage of development is provided with
a gular sac. If the latter be the case, the specific distinctness of

the two fishes would be questionable. The form of the mouth of

the example seen by Philippi, and figured in Wiegm. Arch. 1863,

taf. 10. fig. a, is exactly intermediate between that of the mouth of

the types of Geotria australis and VeJasia chilensis.

2. Geotria chilensis.

Velasia chilensis, Grai/, I. c. p. 143, tab. 1. fig. 4.

Skin on the throat not dilated. The outer lobes of the maxillary

dental lamina are broad with a sharp convex edge, the inner narrow
and pointed. Mandibulary lamina crescent-shaped, with numerous
obtuse points. Suctorial teeth in numerous series, so close together

that the teeth have the appearance of imbricate scales. A series of

larger, broad, scale-like teeth round the mandibulary lamina. Suc-

torial disk not dilated, circular. First and second dorsal fins widely

separate from each other. Sides and abdomen silvery ; back

greenish.

Chile ; Swan Eiver ; New Zealand.

a. Type of the species. Chile.

b. Twenty-one inches long. Swan River. Purchased of Mr. Stevens.

c-f. Twenty-two inches long. New Zealand. Presented by W.
Colenso, Esq.

Prof. Kner (Novara, Fisch. p. 421) describes an Ammocoetes from

Auckland ; it is perhaps the young state of this .species.
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Fam. 2. MYXINID^E.
Cyclostomata bj-perotreta, Midler, Ahhandl. Ak. Wiss. Berl. 1834,

p. 78.

Body eel-shaped, naked. The smgle nasal aperture

is above the mouth, quite at the extremity of the

head, which is provided with four pairs of barbels.

Mouth without lips. Nasal duct with cartilaginous

rings, penetrating the palate. One median tooth on

the palate and two comb-like series of teeth on the

tongue. Branchial apertures at a great distance from

the head. The inner branchial ducts lead into the

oesophagus. A series of mucous sacs along each side

of the abdomen. Intestine without spiral valve.

Eggs large, with a horny case provided with threads

for adhesion.

See Miiller, Abhandl. Ak. Wiss. Berlin, 1834, pp. 65-340, with

9 plates ; 1837, pp. 15-48, with 3 plates ; 1838, pp. 171-252, with

4 plates ; 1839, pp. 175-303, with 5 plates ; 1843, pp. 109-170,

with 5 plates.

Inhabitants of the seas of the temperate regions of both hemi-

spheres ; burrow themselves in other fishes, feeding on their flesh.

Two ijenera

:

—
One braucliial aperture on each side 1. Mi/xine, p. -510.

Six or more branchial apertures on each side .... 2. Bdellostotna, p. 511.

1. MYXINE.
Myxine, L.

Gastrobrauchus, Bl.

One external branchial aperture only on each side of the abdomen,

leading by six ducts to the six branchial sacs.

Northern parts of the Atlantic ; Pacific coasts of temperate South

America.

1. Myxine glutinosa.

Myxine glutinosa, L. Sijst. Nat. i. p. 1080; Hetzius, Vet. Akad.
Hatidl. 1822, p. 233, tab. 3, & 1824, p. 408 ; Abikh/aard, Schrift.

Ges. ntrf. Freund. x. p. 93, tab. 4 ; Fabr. Fmm. Groenl. p. 344

;

Flem. Brit. An. p. 523 ; Jmym , 3Ian. p. 523 ; Miiller, Ahhandl.

Ak. Wiss. Berlin, 1834; Fries och Ekstr. Skand. Fisk. p. 121,
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tab. 28; Nilss. Skand. Faiai. Fisk. p. 750; VaiTell, Brit. Fish.
;3rd edit. i. p. 12 ; Kriiycr, Dunm. Fish-, p. 1008 ; Oni;/, Chondropt.
p. 147; Stee/isfruj), (Ffrcrs. Dansk. Vid. Sclsk. Flirhandl. 1804, p. 2-ii.

Sleepmarken, Gtuuier, Trondhj. Ilandl. ii. p. 2oO, tab. 3.

I'ihral, Kalm, Resa, i. p. 100.

Hvidaal, Strom, Simdmor, p. 287.

Glutinous Hag-, Pennant, Brit. Zool. iv. p. .33, pi. 20. fi". 15, or,

edit. 1812, iii. p. 109.
r i c

> j

Gastrobranciius crecus, Bl. Ausl. Fisch. xii. p. (id, taf. 413 ; Bl. Schn.

p. 534, tab. 104 ; Lacep. i. p. 525 ; Yarr. Brit. Fish. 2ud edit. ii.

p. 612.

Mj'xine caeca, Blainv. Faun. Fr. ii. p. 2, tab. 1 a.

liniosa, Girard, Proc. Ac. Nat. So. Philad. 1858, p. 223.
Borer, Couch, Fish. Brit. Isl. iv. p. 408, pi. 248.

Eight or nine rather slender teeth in each of the two series ; the
two foremost strongest, and more confluent at the base than the
others.

Coasts of Europe and North America.

a. Adult. Firth of Forth. Presented by — Woodfall, Esq.
b. Adult. Newcastle. Presented by Mr. Adamson.
c. d. Several examples.

2. Myxine affinis.

Eleven rather stout teeth in each of the two series, the two fore-

most strongest and more confluent at the base than the others.

Body considerably more slender than that of M. qhdinosa.

Hah. ?

a. Twelve inches long. Presented by Dr. A. Giinther.

3. Myxine australis.

Jmyns, Vuy. Beagle, Fish. p. 159.

Ten or eleven slender teeth in each of the two series, the three

foremost are strongest and confluent at the base, the other teeth

remaining sejjarate ; in the second series the two innermost teeth

are confluent at the base.

Southern coasts of South America.

a, h-d. Adult and half-grown. Sandy Point. Collected by Dr.
Cunningham.

e-f. Half-grown. Tyssen Islands. Collected by Dr. Cunningham.

^. BDELLOSTOMA.
Ileptatrema, Dumeril.
Bdellostoma, Miiller.

Six or more external branchial apertures on each side, each lead-

ing, by a separate duct, to a branchial sac.

Southern coasts of the southern hemisphere.

1. Bdellostoma cirrhatum.

Petromyzou cirrhatus, ( Forster) Bl. Sihn. p. 532 ; For.st. Dcscript.

Anim. ed. Licht. p. 112.
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Home, Philos. Trans. 1815, tab. 12. fig. 1.

Bdellostoma hexatrema, Miill. Abhandl. Ak. Wiss. Berlin, 1834,

p. 79.

lieterotrema, Midi. I. c.

heptatrema, MiiU. I. c.

forsterii, Midler, I. c. p. 80, and 1838, p. 171.

? Heptatrema cirrhatum, Scldeg. Faun. Japon. Poiss. p. 310, pi. 143

(liJellostoma burgeri, Girard).

Six or seven gill-openings on each side. Twelve or thirteen

teeth in the anterior series, the three foremost confluent at the base
;

eleven teeth in the posterior series.

Sontli Africa ; New Zealand; ? Japan.

a. Adult. Table Bay. Presented by J. L. Statham, Esq.

h. Adult. New Zealand. Presented by Capt. Stokes.

c. Half-grown. Presented by Dr. A. Giinther.

2. Bdellostoma polytrema.

? Gastrobranchus dombey, Lacep. i. p. 531, pi. 23.

Bdellostoma polvtrema, Girard, Proc. Ac. Nat. Sc. Philnd. 1854,

p. 199, or in U. S. Nav. Astron. Ejcped. Zool. p. 252, pi. 33.

Fourteen giU-openings on each side. Twelve teeth in each of the

scries.

Coast of Chile.

The single specimen examined is in a bad state of preservation ;

and considering the difficulty in distinguishing in examples of that

kind between the smaU gill-openings and pores, I cannot help ex-

pressing a doubt whether the number of the apertures is really

fourteen.

-&i
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Subclass VI. LEPTOCARDII.
Skeleton membrano-cartilaginous and notochordal,

ribless. No brain. Pulsating sinuses in place of

heart. Blood colourless. Respiratory cavity con-

fluent with the abdominal cavity ; branchial clefts in

great number, the water being expelled by an opening

in front of the vent. Jaws none.

Cfi". Miiller, Abhandl. Ak. Wiss. Berlin, 1846, p. 198.

One family only

—

CIRROSTOMI.
Amphioxini, Miiller, I. c. p. 20-4.

Cirrostomi, Oiven, Anwt. Vertcbr. i. p. 9.

Characters of the single genus.

1. BRANCHIOSTOMA.

Branchiostoma, Costa, Ccnni Zool<>(/ici Xapol. 1834, p. 49.

Amphioxus, Yarrell, Bi-it. Fish. 183(J, p. 4U8.

Body elongate, compressed, scaleless, limbless. Mouth a longi-

tudinal fissure, with subrigid cirri ou each side, inferior. Vent at a

short distance from the extremity of the tail. A low, rayless fin-

like fold runs along the back, round the tail, past the vent, to the

respirator}- aperture. Eye rudimentarj*. Liver reduced to a bhnd
sac of the simple intestine.

One genus only, occupying the lowest scale in the class of verte-

brata. Found imbedded in sand on many coasts of the temperate

regions of the northern and southern hemispheres ; also in Brazil.

1. Branchiostoma lanceolatum.

Lancelet.

Limax lanceolatus, Pall. Spicil. Zool. x. p. 19, tab. 1. fig. 11.

Bnmchiostoma lubricum, Costa, I. c, aud Faioi. Regn. Xapol. Peso.
;

Midi. Abhandl. Ak. Wiss. Berl. 1842, pp. 79-116, pis. 1-5.

Amphioxus lanceolatus, Yarrell, Brit. Fkh. 1830, p. 4(38, or 2nd edit.

ii. p. 018, or 3rd edit. i. p. 1 *
; Couch, in Charlesworth's Mag. Nat.

* Not the specimen from Moray Firth, wliich was probably a young Mt/xim ;

and the article by Mr. Wildo refers to a Salpa.

VOL. VI £1. '2 L
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Hist. ii. 1838, p. 381 ; Sundevall Sf Lovdn, Forhandl. Skand. Naturf.

2de mode, Kjobenb. 1841, p. 280 ;
Rathke, Bemerkwuien Uher dm

BaudesA. /.,Kouigrsbero:, 1841, 4to ; Goodsir, Trans. B. Soc. Edinh.

XV. p. 1 ; KdlUker,'in Miill. Arch. 1843, p. 32 (organ of smelling)
;

Co^ich, Fish. Brit. Isl. iv. p. 415, pi. 248.

Amphioxus belcheri, Gray, Proc. Zool. Soc. 1847, p. 35.

Branchiostoma belcberi, Grai/, Chondropt.Tp. 150.

caribreum, Sundev. (Efvers. Vet. Akad. Forhandl. 1853, p. 11.

elongatum, Sundev. I. c. 1852, p. 147.

lanceolatum, Gj-ay, Cfiondropt. p. 150 ; Miss. Skand. Faun. Fisk.

p. 753 ; Max Schdtze, Verhand. ntrh. Vereins preuss. Bheinl. xix.

Sitzgsber. p. 197, and in Siehold ^ Kolliker's Zeitschr. iv. 1852, p. 416,

taf. 13. figs. 5 & 6 ; Miiller, Moimtsber. Ak. Wiss. Berl. 1851, p. 474 ;

Qiiatrefayes, Conipt. Bend. 1845, xxi. p. 519 ; Kroyer, Damn. Fisk.

iii. p. 1087 ; Marcnsen, Ann. Sc May. Nat. Hist. xiv. 1864, pp. 151,

319, or in Bev. et Maq. Zool. 1864, xvi. p. 79 ;
Steenstrtip, (Efvers.

Dnnsk. Vid. Selsk. Forhandl. (1863) 1864, p. 238 ; Bert, Compt.

Rcixd. 1867, Aug. 26, p. 364, or in Ann. ^- May. Nat. Hist. xx.

p. .^02 ; Kowalevsky, Mem. Ac. Sc. St. Petersh. 1867, xi. no. 4.

Transparent, slightly iridescent. About 3 inches long.

a. Adult. Polperro. Presented by J. Couch, Esq.

h. Numerous examples. Naples. Presented by Prof. Kolliker.

c. Type of A. helcheri. Borneo. Presented by Vice-Admiral Sir E.

Belcher, K.C.B.

d. Many specimens, taken in a dredge, in 10-12 fathoms, in Bass

Straits. Voyage of the ' Herald.'

e-g. Adult. Presented by Vice- Admiral Sir E. Belcher, K.C.B.

h. Adult.
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Page 4. Sternarchus macrostoma.

b. Young. Peruviaa Amazons. From Mr. Bartlett's Collection.

Page 5. Rhamphichthys rostratus.

/. Fine specimen, 35 inches long. Surinam. From Hr. Kappler's
Collection.

Page 7. Sternopygus carapus.

q-r. Adult. Surinam. From Hr. Kappler's Collection.

Page 9. Carapus fasciatus.

z. Fine specimen. Surinam. From Hr. Kappler's Collection.

Page 16. Symbranchus marmoratus.

k. Fine specimen, 34 inches long. Surinam. From Hr. Kappler's
Collection.

Page 50. MyropMs punctatus-

6. West Africa. Presented by Th. Moore, Esq.

c. Surinam. From Hr. Kappler's Collection.

Page 154. Siphonostoma typhle. Add to the synonymy :

—

Syngnathus argentatus, KessJer, Bull. Soc. Nat. 3Iosc. 1859, ii. p. 464.

a'-b'. Half-grown. Algiers. Presented by Lieut. -Col. Playfair.

Page 157. Syngnathus acus. Add to the synonymy :

—

Syngnathus variegatus, Kessler, Bull. Soc. Nat. Mosc. 1859, ii. p. 463,
atid Syngnathus bucculeutus, Kessler, I. c. p. 468.

a'-d'. Young. Algiers. Presented by Lieut.-Col. Playfair.

Page 164. Syngnathus abaster.

a-b. Algiers. Presented by Lieut. -Col. Playfair.—D. 3J -32. Os-

seous rings 18 + 36-37.

Page 170. Syngnathus cyanospilus.

i. Young. Gulf of Suez. Presented by K. MacAndrcw, Esq.

Page 183. Doryichthys lineatus.

g-k. Adult and half-grown. Surinam (fresh water). From Hr,

Kappler's Collection.

Page 191. Nerophis aequoreus.

a'-U. Adult. North of the Azores. Collected by Dr. R. Cunningham.
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Page 193. Nerophis teres.

Scji^hicus teres, Kessler, Bull. Soc. Nat. Mose. 1859, ii. p. 4G0.

a-b. Algiers. Presented by Lieut.-Col. Playfair.

Page 196.

3. Solenostomus lettiensis.

Bleek. Act. Soc. Sc. Indo-Neerl. viii. Amboiiia, xii. p. 3.

D. 35. Osseous rings 22-23+ 50-51.

Radiating lines of the operculum spiny ; snout Avith a conical

tubercle above, in front of the eyes. Tail about as long as the

body. {Blkr.)

Letti.

Page 198. Add a new species :

—

2. Acentronura tentaculata.

Body slightly compressed, its greatest depth being equal to the

length of the head (without snout). Snout very short, shorter than

the postorbital part of the head. The profile before the eyes is

deeply concave, the hind part of the head being strongly compressed.

Twelve body-rings. Dorsal tin opposite to the vent, on four rings,

apparently composed of thirteen rays. Tail rather longer than the

body. Body and tail with scarcely any tubercles, but with series of

long, fringed tentacles and filaments ; also the head bears similar

appendages. A closed egg-pouch under the tail of the male.

Red Sea.

a. Adult male, two inches long. Gulf of Suez. Presented by R.

MacAndrew, Esq.

Page 200. Hippocampus antiquorum.

a-c. Adult. Algiers. Presented by Lieut.-Col. Playfair.

Page 211.

Erase Balistes adspersus (Tschudi) from the list of doubtful

species. Prof. Peters having informed me that it is identical with

B. macidatus (Bl. Schn.).

Page 213. Balistes maculatus. Add to the synonymy :

—

Balistes adspersus, Tschudi, Faun. Per. Peso. p. 31.

a'. Young. Siam. Purchased of Mr. Jamraeh.

h'-c'. Young. Formosa. From Consul Swinhoe's Collection.

d'. Young. Malayan peninsula. From Dr. Cantor's Collection.

e'. Very young. Zanzibar. From Dr. Kirk's Collection.

/'. Verj' young. "West Indies. Purchased of M. SaUe.

Page 216. Balistes forcipatus.

e. Half-grown. West Africa. From the Godeffroy Museum, as

Balistes Uberiensis (Steindachner).
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Page 218. Balistes mitis. Add to the synonjTny :

—

Balistea capistratus, Lacep. ed. nUot, Paris, 1831, vi. p. 126 (not TUes.)

Page 223. Balistes flavimar^atus. Add to the synonymy :—
Balistes brasiliensis, Bl Sclin. p. 470 (fide Peters).

Page 25fi. Ostracion trigonus.

g. Young. Bahia. Piirchased of Mr. Cutter.

Page 297. Tetrodon hispidus.

a'. Young. Suez. Presented by E. MacAndrew, Esq.

Page 32G. POLYPTERUS.
Dr. Steindachner (Sitzgsber. Ak. Wiss. Wien, 1869, Ix. Juno 10)

has made the very interesting observation that certain young indivi-
duals from the Senegal, 7-9 inches long, are provided with a long
external gill. The examples have 14 or 15 dorsal spines, and are
regarded as the type of a distinct species, P. lapradei, which is

figured. However, the other characters do not appear to me to be
of sufficient value to distinguish this form specifically ; and as I have
seen many young Pohjpteri, down even to 5 inches in length, -without
a trace of external giRs, I am inclined to regard the occurrence of
these organs in some individuals, as another instance of a casual,

but not normal dimorphism in one and the same species.

Page 326. Polypterus bichir.

/3'. Seventeen dorsal Jinlcts.

a. Adult : stufied. Egypt. Purchased of M. Parzudaki.

c . Fourteen dorsal finlets.

g'. Adult : stuffed. Interior of West Africa. From Lander's Ex-
pedition.

Page 333. ACIPENSER.
Prof. Brandt (Bull. Ac. Sc. St. Petersb. 1869, p. 171) has arrived

at the same conclusion as myself with regard to the distinction of
species. He rejects most of the species established by Heckel, and
regards those recently named by Aug. Dume'ril as inadmissible.

The synonymy indicated by him differs from that given in this work
in the following points :

—

Page 336. Acipetiser nudiventris (Lovetzky) is distinguished from
A. glaber.

Page 336. Acipenser hrandtii is said to be a hybrid between A.
huso and A. glaber.

Page 337. Acipenser nanus is identical with A. naccarii.

Page 341. Acipenser heckelii is identical with A. naccarii.

Finally he gives preliminary diagnoses of two new species {Aci-
penser schrenchii and A. hirrii) ; but as he has omitted to give the

number of the lateral scutes, I am unable to introduce them into the

system.
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Page 366. Carcharias obscurus.

Storer, Mem. Amer. Acad. ix. 18G7, p. 219, pi. 36. fig. 2.

Page 381. Zygsena malleus.

Storer, Mem. Amer. Acad. ix. 1867, p. 229, pi. 38. fig. 3.

Page 386. Mustelus canis.

Storer, "Mem. Amer. Acad. ix. 1867, p. 227, pi. 37. fig. 2, figures

an American example ; but his description does not contain any in-

formation on its embryology.

Page 389. Lamna cornubica.

Carcharias griseus, St,orer, Mem. Amer. Acad. ix. 1867, p. 217, pi. 36.

fig. 1.

Page 390. Lamna spallanzami.

Lamna punctata, Storer, Mem. Amer. Acad. ix. 1867, p. 225, pi. 37.

fig. 1.

Page 392. Carcharodon rondeletii.

Carcharias atwoodi, Storer, Mem. Amer. Acad. ix. 1867, p. 222, pi. 36.

fig. 4.

Page 393. Alopecias vulpes.

Carcharias vulpes, Storer, Mem. Amer. Acad. ix. 1867, p. 221, pi. 36.

fig. 3.

A skeleton in the Liverpool Museum has 364 vertebraj.

Page 394. Selache maxima.

Selache maxima, Storer, Mem. Amer. Acad. ix. 1867, p. 229, pi. 37.

fig. 3.

Cetciihinus blainvillei, Capello, Jorn. Ac. Sc. Lish. 1869, p. 233, with fig.

Page 411. CMloscyUium indiciim.

a'-c. Young. From the Collection of the East-India Company.

Page 427. Lsemargus rostratns.

CapeUo, Jorn. Acad. Sc. Lisb. vi. 1869, p. 146, tab. 9. fig. 2.

Page 441.

lihinohatug productus is from California.

Page 442. Add a new species :

—

1«. RMnobatus spinosus.

Anterior nasal valve not dilated laterally. Snout much produced,

the distance between the outer angles of the nostrils being one-half

of that between the mouth and the end of the snout. The rostral

ridges are confluent, very narrow, with a verj' small and short

groove at the base, and in their entire length provided with spines.

Mouth nearly straight. Compressed spines with dilated base along

the median line of the back, on the shoulder, and above the eye and

spiracle ; the entire upper surface rough. Snout white.

Mexico.

a. Stuffed. 13 inches lone;. Purchased.
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Afil, 28.

abaster(Syngnathus), 164,

r)lf).

abboti (Syngnathus), 160.

abbreviata (Aphthalinich-

tbys), 92.

abbreviata (Moringiia),92.

tibdoniinalis (Hippocam-
pus), 199.

Abu senduk, 260.

Aoanthaluteres, 229.

Acanthias, 417.

acauthias (Galeus), 417.

acanthia.s (Spinas), 418.

Acanthidium, 424.

acanthonotum (Scyllium),

403.

Acanthosoma, 318.

Acanthostracion, 255.

acanthura (Pastinaca),

477.

Acara muca, 251.

Acentronura, 198.

Acerana, 2{iG.

Achirophiclithys, 54.

acicularis (Syngnathus),

161.

Acipenser, 333, 517.

Acipenseridfe, 332.

Acipenserini, 332.

acronotus (Squalus), 369.

nculeata (Aracana), 266.

aculeata (Mola), 318.

aculeata (Rhina), 431.

aculeata (Squatina), 430.

aculeatus (Acipenser),340.

aculeatus (Balistapus),

223.

aculeatus (Balistes;, 223,

224, 226.

aculeatus (Doryichthys),

183.

aculeatus (Orthragoris-

cus), 318.

acuminata (Mur.Tna), 83.

acuminatus (Ophichthvs),

83.

Acus aristotelis, 1.54.

acus (Raja), 468.

acus (Syngnathus), 154,

157, 164, 515.

acuta (Myliobatis), 488.

acuticaudatus (Leptoce-

phalus), 140.

acutidens (Aprion), 361.

acutidens (Aprionodon),

361.

acutidens (Carcharias),

361.

acutidens (Petromyzon),
508.

acutirostris (Acipenser),

344.

acutiro.stris (Anguilla) , 29

.

acutirostris (Ichthyapus),

90.

acutirostris (Murfena),66,

127.

acutirostris (Opl)ich.),90.

acutirostris (Pristis), 437.

acutus (Carcharias), 358.

aciitus (Scoliodon), 3.'i8.

adspersa (Rhinoptera),

494.

ad-'persus (Balistes), 211,

516.

adspersus (Ophich.), 57.

EPgyptiaca (Ajiguilla), 29.

fepyptera (Ammoccetes),

500.

asquilabiatus (Gymnotus),

7.

£Bquoreus (Jserophis),191.

a?quoreus (Scyphiusi, 191.

aquoreus (Syngnathus),

191.

aero.staticus (Tetrodon),

295.

.lethiopicus (Protopterus),

.322.

Aetobatis, 492.

Aetoplatea, 488.

nfer (Gymnothorax). 123.

afRnis (Chiloniycterus),

314.

affinis (Chim.nera), 3.50.

affinis (My.xine), 511.

aflinis (Rhinoptera). 494.

affinis (Syngnathus"), 163.
afra (Mura'na), 123.

afra (Murc-cnopliis), 123.

africana (Raja), 471.

africanum(Scyllium),40'>.

africanus (Anacanthus),
472.

africanus (Rhachinotus),

472.

africanus (Urogymnus),
472.

agassizii (Acipen.ser), 344.

agassizii (Antaceus), 344.

agassizii (Gymnothorax),
110.

agassizii (Mur£ena), 110.

aga.ssizii (Raja), 465.

agassizii (Svngnathus),

157, 164."

agassizii (Uraptera), 465.

Aiereba, 482.

Aiguillat, 418.

akajei (Trygon), 478.

alba (llura-na), 14.

alba (Raja), 4.59.

albicaudatus (Balistes"),

218.

albifrons (Gymnotus), 2.

albifrons (Stemarchus). 2.

albimarginatus (Gymno-
thorax"), 122.

albinus (Pneumabran-
chus), 14.

albirostris (Corythoich-
thys), 170.

albiro.stris (Syngnathus),

170.

albomarginata (Munrna),

albomarginatus (Carcha-

rias), 370.

albomarginatu.s (Priono-

don), 370.

alboplunil)ous (Gastro-

physiis), 278.

allioplumbeus (Tetrao-

don), 278.

albus (Carapu.«), 9.

albus (Gymnotus), 9.
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Aledon, 318.

Alepoceplialus, 145.

aleutensia (Acipeiiser),

335.

Aleuteres, 229.

alexandi'i (Acipenser),

345.

alexandri (Antaceus),345.

alexaiidrini(Orthag.),319.

algeriensis (Syngnatluis),

164.

algiricus (Hippocampus),
198.

Alopecias, 393.

alopecias (Squaliis), 394.

Alopias, 393.

altavela (Pteroplatea),

486.

altavela (Eaja), 486.

altavela (Trygon), 480.

alternans (OpUisurus),81.

alternans (Syngnathus),

162.

altipinnis (Conger), 38.

altipimiis (Microdono-
pbis), 74.

altipinnis (Mur;Tnopsis),

74.

altipinnis (Ophichthys).

74.

altirostris (Anguilla), 29.

altus (Leptocephalus),

144.

alusis (Murasna), 1.31.

Alutarius, 229.

Aluteres, 229, 251.

Amanses, 229.

amblodon (Anguilla), 37.

amblyodou (Echidna),

132.

amblyodon (Mursena),

132.

Amblyrhyncliote, 271.

amblyrhynchus (Carcha-

rias), 368.

amblyrhynchus (Priono-

don), 308.

amboinensis (Anguilla),

34.

amboinen.sis (Balistes),

218.

amboinensis (Canthogas-

ter), 302.

amboinensis (Carcharias),

372.

amboinensis (Ophich-
thys), 61.

amboinensis (Prionodon),

amboinensis (Psilonotus)
' 302.

amboinensis (Tetrodon),
302.

amerieana (Eaja), 455.

americanus (Acanthias),

418.

americanus (Acanthorhi-
nus), 426.

americanus (Balistes),220.

americanus (Odontaspis),

392.

americanus(Petromyzon),
502.

americanus(Squalus),392,

426.

Amia, 325.

Amiida;, 324.

Ammocoetes, 501.

ammoeryptus (Tetrao-

don), 282.

amphacanthoides (Aluta-

rius), 251.

amphibia (Khiuocryptis),

322.

Amjjhibichthys, 322.

Amphioxini, .513.

Amphioxus, 51.3.

Amphipnoina, 13.

Amphipnous, 13.

ampullaceus (Ophiogna-
thus), 22.

arapidlaceus (Saccopha-

rynx), 22.

Anacanthus, 255, 471.

Anago, 42.

Anagoide.s, 42.

analis (Conger), 41.

analis (Ophisoma), 41.

analis (Orthagoriscus),

319.

anatina (Murtena), 115.

anceps (Cataphractus),

148.

anceps (Dalophis), 84.

anceps (Ophichthys), 84.

Anchisomus, 271.

ancidda (Anguilla), 32.

ancylostomus (Rhampho-
batis), 440.

ancylostomus (Rhina),

440.

ancylostomus (Rhyncho-
batus), 440.

andersonii (Syngnathus),

169.

aneitensis (Anguilla), 34.

Angel-fisl], 430.

angelus (Squatina), 430.

anginosus (Aluterus), 251.

angio (Heptanchus),

398.

Anguilla, 23.

anguilla (Murasna), 27,

29, 31, 35.

anguillaris (Tribranchus),

28.

anguilliformis (Protopte-

rus), 322.

Anguillina, 23.

anguina (Murana), 1.35.

anguineus(Nerophis),191

.

anguineus (Syngnathus),

191.

Anguisurus, 54.

angulosus (Balistes), 214.

angusticeps (Anchiso-

mus), 287.

angusticeps (Tetrodon),

287.

angustidens (AnguLLla),

23.

angustidens (Congrus),

46.

angustifolium(Polyodon),

347.

angustifolium (Spatula-

ria), 347.

angustifrons (Triacan-

thus), 210.

angustus (Hijjpocampus),

200.

anisodon (Squalus), 432.

annectens (Lepidosiren),

322.

annectens (Protopterus),

322.

annulata (Mursena), 81.

annulatum (Scyllium),

407.

annulatus (Gymnotho-
rax), 81.

annulatus (Nerophis),

192.

annulatus (Rhinobatus),

446.

annulatus (Scyphius),

190.

annulatus (Squalus), 407.

annulatus (Syrrhina),

446.

annulatus (Tetrodon),

283.

anomalus (Triacantho-

des), 208.

anomalus (Triacanthus),

2t»8.

Anoplocapros, 266.

Anosmius, 271, 300.

Antaceus, 333.

Antarctica (Chimfera),

351.

antarcticus (Callorhyu-

chus), 351.
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antarcticus (Mustelus),

3S7.

anteunatus (Cbilomycte-
rus), 311.

anteunatus (Diodon), 311.

antiquoriirn (Hippocam-
pus), 199.

antiquoruni (Pristibatis),

438.

antiquoruni (Pristis),43G,

438.

anwaudteri(Petromyzon),
508.

Aodon, 496.

Aphtlmlinichtliys, 90.

aiiifalis(C.)pl]icfitliys), 70.

aj)ii'iilis (U[iliisurus), 70.

appendiculata (Mureno-
phis), 94.

appendiculatus (Squalus).

414.

appendix (Petromyzon),

500.

Aprion, 361.

Aprionodon, 361.

Apsicephalus, 1^72.

aptenodytum (Cheilo-

braiichus), 18.

Apterichthys, 54.

Apterigia, 14.

Aptoronotus, 2.

aquila (Myliobatis), 489,

490.

aquila (Pastinaca), 489.

aquila (Raja), 489.

arabica (Murtcna), 46.

Aracana, 2(j6.

arcticas (Boreogaleus),

377.

arcticu8(Galeocerdo^, 377.
areticus (Squalus), 377.
arcuatus (lialistes), 226.

arcus (Acantbostracion),

265.

arcus (Ostracion), 265.

arenata (Thyrsoidea\ 113.

arenatus (Carapus), 7.

areolatus (Holocantlius),

310.

argentatus (Promecoce-
phalus (276).

argentatus (Siphoncsto-
mus), lo4.

argentatus (Syngnathus),

l.W, 515.

argentatus (Tetrodon),

276.

argentea (Cliimsera), 349.

argentea (Mura^na), 31.

argenteus (Petromyzon),
500, 503.

argenteus (Totrodon),
276.

arguhis (Coelonotus), 189.
argulus (Squalus), 408.
argus (Ostracion), 260.
argus (Stigmatophora),

189.

argus (Syngnathus), 189.
argyropleura (Tetrodon),

276.

argyrostictus (Syngna-
thus), 172.

arnmtu8(l)alistapus), 218.
arniatus (Balistes), 218,

223.

arniatus (Rliinobatus),

443.

armatus(Urolophus), 485.
Arothron, 271, 290.

arracana (AnguiUa), 27.

artedi (Pristiurus), 407.
artedii (Rhampluchthvs),

6.

artedi (Scyllium), 406.

arundinaeeus (Ptyobran-
clms), 90.

arundinaeeus (Syngna-
thus), 161.

asellus (Chelichthys), 286.
aspcr (Diodon), 316.

aspera (Raja), 456, 467.
asporrima (Raja), 471.

asperrimus (Anacanthus),
472.

asperrimus (Urogymnus),
471.

aspersus (Monacanthus),
231.

aspilus (Tetrodon), 291.

aspricaudus (Monacan-
thus, 242.

assasi (Balistes), 224.

asterias (Dasybatis), 458.

asterias (Gr-aleua), 386.

asterias (Raja), 460.

astori (Iclithyomyzon),

507.

astori (Petromyzon), 507.

Astrape, 454.

astrotivnia (Crayracion),

295.

astrotivnia (Tetrodon),

295.

ater (Ilcrpetoichthys), 08.

atcr (Ophiclilliyi»),"68.

aterrima (Murana), 124.

aterrinia(Ta'niophis),124.

aterrima (Thyrsoidea),

124.

aterrinius (Gymno-
tliorax), 124.

atinga (Diodon), 306.
utlantica (Thry8oidea),97.

atlanticus (CaUorhyn-
chus), 319.

Atopomycterus, 315.
atra (Raja), 461.

Atractosteus, 328.
atratus (Tetraodon), 276.
atrocissimua (Trvg.), 472.
Attilus, 342.

atwoodi (Carchariaa), 392,
518.

aucklandii (Anguilla), 33.

augusti (Mura-na), 97.
augusti (Thyrsoidea), 97.
auloptera (Murana), 132.

aurantiacus (Balistes),

254.

aurantiacus (Monacan-
thus), 254.

aurantiacus (Urolophus),
485.

auratus (Conger), 41.

auratus (Monacanthus),
240.

aureolus (Balistes), 215.
auriga (Monacanthus),

239.

aurita (Aracana), 266.

auritus (Ostracion), 266.

auromarginatu8(Baliste8),

auronitens (Doryichthys),

australis (AnguiUa), 36.

australis (Callorhynchus),

351.

australis (Chinurra), 351.

australis (Geotria), 508.

australis (Myxine), 511.

au.stralis (Trygouoptera),
486.

avisotis (Anguilla), 23.

ayraudi (Balistes), 244.

avraudi (Monacanthus),
'244.

ayresii (Aciponser), 337.
ayresii (Antaceu.s), 337.

avresii (Petromyzon),
"505.

axillaris (Stemopygus), 8.

azureus (Balistes), 214.

baecidens (Ophiurus), 78.

barii (Acipcnser), 517.

bagio (Conger), 46.

bagio (Murana), 46.

bagio (Mura-nesox), 46.

bajacu (Tetraodon), 282.
balearica (Congro-

murtena), 41.
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balearica (Mursena), 41.

balearicus (Conger), 41.

balistseformis (Holocan-
thus), 305.

Balistapas, 212.

Balistes, 211.

Biilistina, 211.

bancroftii (Torpedo), 453.

bangko. 70.

banko (Ophichthys), 70.

banksiana (Raja), 497.

banksii (Ehinobatus),

446.

banksii (Syrrhina), 446.

barbatus (Alutarius), 255.

barbatus (Anacanthus),
255.

barbatus (BaUstes), 255.

barbatu.s (Crossorbinus),

414.

barbatus (Pogonogna-
thus), 255.

barbatus (Psilocephalus),

255.

barbatus (Squalus), 414.

barbatus (Stomiasun-

culus), 145.

basilevskianu8(Tetrodon),

291.

batis (Raja), 463.

Batoidei, 434.

Batrachops, 271.

battarse (Orthragoriscus),

320.

batuensis (Muraena), 119.

baueri (Aleuterius), 235.

Bdellostom.a, 511.

belcheri (Ampbioxus),
514.

belcberi (Branchiostoma),

514.

beleberi(Ichtbvocampus),

177.

Belonicbtbys, 179.

Belonopsis, 21.

Beluga, 338.

bengalensis (Anguilla),

27.

bengalensis (Mura?na),

27.

bengalensis (Mursenesox),

46.

bengalensis (Ophister-

non), 16.

bengalensis (Synbran-
ehus), 16, 17.

bennetti (Gymnomurw-
na), 135.

bennettii (Psilonotua),

301.

bennetti (Tetrodon), 301.

bennetti (Tropidichthys),

301.

bennettii (Trygon), 480.

berardi (Aleuteres), 251.

berlandieri (Atractoste-

us), 329.

berlandieri (Lepisosteus),

329.

bernsteinii (Doryicbthys),

183.

bernsteinii (Muranopsis),
71.

bernsteinii (Ophichthys),

71.

bertolonii (Monacanthus),
241.

biaculeatus (Balistes),

209, 210.

biaculeatus (Gastrotok.),

194.

biaculeatus (Syngnathus),
194.

biaculeatus (Triacanthus),

209, 210.

bibronii (Anguilla), 29.

bibronii(Leptoceph.),140.

bicaudalis (Ostracion),

257.

bichir (Polypterus). 326,

517.

bicoarctatus (Syngna-
thus), 176.

bicolor (Aramocuetes),

500.

bicolor (Anguilla), 35.

bicolor (Balistes), 220.

bicolor (Lamnostoma),
86.

bicolor (Moringua), 91.

bicolor (Ophichthys), 86.

bicolor (Petromyz.), .505.

bicolor (Sphagibranchus),

86.

bicolor (Tetrodon), 276.

bicuspis (Hippocampus),
205.

bicuspis (Ostracion), 259.

bifilamentosua (Monacan-
thus), 2.37.

bilineata (Murpena), 119.

bilineatus (Doryicbthys),

181.

bimaculatus (Tetrodon),

279.

binoeulata (Raja), 464.

binoculata (Uraptera),

464.

biocellatus (Coelonotus),

188.

biocularis (Raja), 461.

bipes (Balistes), 209.

biserialis (Syngnathus),

172.

bison (Lepisosteus), 330.

bispinatus (Scymnus),
428.

bispinosus (Myhobatis),
488.

bituberculatus (Ostra-

cion), 260.

biviura (Scyllium), 405.

Blaataske, 424.

blainvillei(Cetorhin.),518.

blainviUei (Leptonotus),

162.

blainvillianus (Syngna-
thus), 162.

blainvillii (Acantliias),

419.

blainvillii (Spinas), 419.

bleekeri (Anguilla), 36.

bleekeri (CarL-harias),370.

bleekeri (Doryicbthys),

182.

bleekeri (Enchelynassa),

136.

bleekeri (Microphis), 182.

bleekeri (Prionodon),
370.

bleekeri (Trygon), 475.

blochii (Cestracion), 380.

blochii (Orthragoriscus),

318.

blochii (Rhamphichthys),
6.

blochii (Rhinobatus),447.

blochii (Sphyrna), 380.

blochii (Syngnathoides),

194.

blochii (Syngnathus),

194.

blochii (Syrrhina), 447.

blochii (Tetraodon), 271.

blochii (Thyrsoidea), 94.

blochii (Triacanthus),

210.

blocliii (ZygjEna), 380.

Blue Shark, 364.

boaja, 180.

bocagei (Atopomycterus),
308.

bokhat, 441.

bombifrons (Ostracion),

201.

bonapartii (Myliobatis),

490.

bonapartii (Ophichthys),

69.

bonapartii (Ophisurus),

69.

bonapartii (Pcecilocepha-

lus), 69.



AM'IlABEriCAL INDEX. 523

\

bonajiartii (Sternarchus),

;}.

bonapartii (Syinpterjgia),

470.

bonasus (Raja), 494.

bondarus (Tetrodon),298.

boops (Centaurus), 2(58.

boops (Ostracion), 208.

borealis (Ammocoetes),

500.
borealis (Chimaera), 347.

borealis (Ltemargus),

426, 427.

borealis (Notorhynchus),
399.

borealis (Seymniis), 427.

borealis (Squalus), 426.

Borer, 511.

bomeensis (Careharias),

371.

bomeensis (Gvmnotho-
ras), 94.

bomeensis (Prionodon),

371.

boro (Ophichthys), 77.

bore (Opliisurus), 77.

borysthenis (Antaceus),

338.

boschi (Gymnothorax),
123.

boscliii (Murrena), 123.

bostoniensis (Anguilla),

31.

bostoniensis (Murrona),

31.

Boucl6, 428.

bougiiinvillii (Rhinoba-

tus), 445.

bougainvillii (Syrrliina),

445.

bovina (Myliobatis), 490.

Bow-fin, 325.

Brachaluteres, 229.

brachiatus (Diodon), 306.

Brachycephalus, 272.

bracbyeephalus (Syngna-
thu's), 156.

brachycephalus (Uranieh-
thys), 67.

Brachyconger, 45.

Brachyrhaniphichthys, 6.

brachyrhyiichus (Acipen-
ser), 337.

brachyrhynchus (Anta-
ceus), 337.

brachyrhvnchus (Priono-

don), 370.

brachyrliynchus (Syngna-
thus), 155.

brachysoma (Ophisurus),

78.

brachysoma (Pisoodono-
phis), 78.

brachysoma (Triacan-
thus), 209.

Brachysoniophis, 54.

bracbyurum (Solenosto-

ma), 152.

bracbyurus (Carapus), 9.

brachyurus (Careharias),

369.

brachyurus (Doryich-
thys), 184.

brachyurus(Gymnotus),9.
brachyurus (Ophichthys)

55.

brachyurus (Syngnathus),
184.

bramante (La^viraja),466.

brancliialis (Ammocoetes),
504.

brancliialis (Petromyzon),
504.

Branchiostoma, 513.

branderiana (Cajcilia), 89.

brandtii (Acip.), 336, 517.

brasiliensis (Balist.), 517.

brasiliensis (Centruro-

phis), 73.

brasiliensis (Conger), 40,

47.

brasiliensis (Isistius), 429.

brasiliensis(Mura?na), 1 20.

brasihensis (Narcine),453.

brasiliensis (^Ophichthys),

73.

brasiliensis (Raja), 4.55.

brasiliensis (Rhinoptera).

493.

brasiliensis (Scymnus),
429.

brasiliensis (Sternarchus),

3.

brasiliensis (Torpedo),

453.

brevicaudatum (Gingly-

mostoma), 408.

brevieaudus (Diaphan-
ichthys), 142.

brevieaudus (Leptocepha-

lus), 142.

brevieeps (Hippocampus),
200.

breviceps (Ophichthys),

62, 82.

breviceps (Ophisurus),

62, 82.

breviceps Pisoodonophis),

82.

brevicornis (Ostracion),

264.

brevicuspis (Congrus), 40.

brevipinna (Aprion), 361.
brovipinna (Careharias),

361.

brevipinna (L.'cmargus),

427.

brevipinna (Scymnus),
427.

brevipinna (Somniosus),
426.

brevirostris (Acipenser),

341.

brevirostria (Anguilla),

27.

brevirostris (Careharias),

3(52.

brevirostris (Corythoich-
thys), 1(57.

brevirostris (Hippocam-
pus), 198, 200.

brevirostris (Hypoprion),
362.

brevirostris (Leptocepha-
lus), 141.

brevirostris (Prisds), 437.
brevirostris (Rhamphich-

thys), 6.

brevirostris (Rhinobatus),
447.

brevirostris (Sphagebran-
chus), 85.

brevirostris (Syngnathus),

157, 165, 167.

brevirostris (Syrrhina),

447.

brevirostris(Triacanthu8),

209.

brevis (Cephalus), 317.

brevis (Ptyobranchus),90.

brevispinnsus (Monacan-
thus), 229.

brevissinius (Balistes),

214.

broccus (Balistes), 229.

broeeus (Monacanthus),
239.

broekii (Monacanthus),
241.

broekmeyeri (Ophich-
thys), 61.

broekmeyeri (Ophisurus),
61.

Broncho, SB.

brovrnii (Aleutcrius),

249.

brownii (Monacanthus),
249.

brucco (Trygon), 477.

brucus (Sqiu»lu.s), 428.

brummeri (Mur»na),128.
brummeri (Pseudecliid-

na), 12><.
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brunimeri (Strophidon),

128.

brunneus (Tetraodon),

271.

bucculentu8(Syngnathus),

157, 515.

budi ( Syiignathus), 176.

biitfalo (Aeipenser), .339.

buffalo (Antaceus), .339.

buUata (Mursena), 108.

bullatus (Gyinnothorax),

109.

buniva (Balistes), 227.

biirgeri (Bdellostoma),

512.

biirgeri (Hal.Tlurus), 40'1.

biirgeri (Scyllium), 404.

burl (Balistes), 223.

buroensis(Gymnotborax),
114.

buroensis (Murana), 114.

bursa (Balistapus), 219.

bursa (Balistes), 219.

bursariiis (Triodon), 270.

caboverdianus (Gingly-

mostoma), 408.

c»ca (Mursena), 89.

Csecib'a, .54.

Ca^cilophis, 54.

Csecula, 54.

caucus (Aptericbthys), 89.

caecus (Gastrobranchus),

611.

crecus (Ophicbthys), 89.

ca?cus (Petroniyzon), 504.

C£ecus (Sphagebranchus),

89.

casrulescens (Balistes),

222.

cferideus (Ammocoetes),
500.

cjeruleus (Carcbarias),

363.

cffiruleus (Carcharinus),

365.

caeruleus (Cyaniclithys),

314.

coeruleus (Diodon), 312.

caeruleus (Squalus), 363,

3G5.

calabaricus (Calamoich-
thys), 328.

calamara (Tetraodon),

295.

calamaroide3(Tetraodon),

294.

Calamoichthys, 327.

calamus (Opbichthys), 74.

calceus (Aeanthidium),
423.

calceus (Centropliorus),

423.

calif'ornica (Narcine), 452.

californica (Rbina\ 431.

californica (Torpedo),

452.

californica (Triakis), 384.

californicus (Mu.stelus),

.385.

californicus (Myliobatis),

489.

californiensis (Doryich-
thys), 186.

californiensis (Doryrhara-
pbus), 186.

californiensis(Ophisurus),

55.

californiensis (Syngna-
thus), 160.

caligans (Symbranchus),
17.

Callechelys, 54.

callensis (Anguilla), 29.

callisoma (Herpetoieh-

thys), 58.

callorhyncba (MurKna),
122.

CaUorbynehus, 351.

callorhynchus (Cliimrera),

3.51.

calolepis (Balistes), 221.

calori (Diodon), .309.

calorii (Chilomycterus),

309.

calva (Amia), 325.

camelinus (Lactophrys),

259.

camelopardalis (Hippo-
campus), 205.

camtschaticus (Petromv-
zon), 500.

canaliculata (Pristis),

438.

canariensis (Anguilla), 29.

canariensis (Pteroplatea),

486.

cancellata (Murrona), 110.

cancellata (Tliyrsoidea),

110.

cancellatus (Gymnotho-
rax), 110.

cancrivora (Sauren-

chelys), 48.

cancrivorus (Opbichthys),

78.
_

cancrivorus (Ophisurus),

78.

cancrivorus (Pisoodono-
phis), 78.

candidissimus (Leptoee-

phalus), 139.

canicida (Scyllium), 402.

canicula (Squalus), 402,

403.

canina (Amia), 325.

canina (Mura>na), 94.

canis (Galeus), 379.

canis(Mustelu8), .386, 518.

canis (Squalus), 386.

Canthidermis, 212.

Canthogaster, 272.

cantori (Anguilla), 23.

cantoris (Monacanthus),
2.36.

capense (Scyllium), 404.

capensis (Aledon), 318.

capensis (Anguilla), 24,

33.

capensis (Astrape), 4.54.

capensis (Callorhynchus),

351.

capensis (Carcharodon),

392.

capensis (Leptocephalus),

143.

capensis (Leptorhynchus),
66.

capensis (Narcine), 454.

capensis (Raja), 454,

455.

capensis (Torpedo), 454.

capistratus (Balistes),

226, 517.

capistratus (Tetrodon),

303.

capitone (Anguilla), 32.

capriscus (Balistes), 217.

Capropygia, 266.

Caragoia, .507.

caramiiru (Murenophis),
121.

Carapo, 9.

carapo (Gymnotus), 7, 9.

Carapus, 8.

carapus (Sternopygus), 7.

carbonarius (Aeipenser),

339.

carce (Ichthyocampus),

176.

carce (Syngnathus), 176.

Carcbarias, 357.

carcharias (Squalus), 372,

426.

Carchariidse, .357.

Carchariina, 357.

Carcharodon, 391.

carduus (Tetrodon), 292.

caria (Tetrodon), 290.

caribffium (Branchio-

stoma), 514.

carinatum(Acanthosoma),

318.
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carinatum (Stegost.), 409.

carinatus (i)iodon), 318.

carnca (Trygon), 480.

carolinensis(Balistes),217.

carpinus (Balistes), 211.

caryi (Acipenscr), '333.

caryi (Antaceus), 333.
cas.sini (Mumena), 41.

castaneus (Balistes), 217.

castaneu8 (Icbtliyomy-
zon), 507.

Cataphractus, 147.

cataphractus (Acipenser),

345.

cataphractus (Scaphi-

rhynchus), 34.5.

catenata (Echidna), 131.

catenata (Mursena), 96,

106, 130.

catenatus (Gymnothorax),
131.

catenatus (Poecilophis),

131.

catenula (Murenophis),
131.

Catophorhynque, 271.

catulus (Scylliorhinu.s),

402.

catulus (Squalus), 401,

402, 406.

caudacinctus (Anchiso-
mus), 303.

caudacinctus (Psilonotus),

303.

caudacinctus (Tetrodon),
303.

caudata (Lamna), 363.

caudatus (Doryiobthys),

182.

caudatus (Microphis),

182.

caudatus (Ophisuru.s), 77.

caudatus (Squalus), 412.

caudofasciatus(Tetrodon)

,

304.

caudolimbatus (Echelus),

40.

celebesensis (Anguilla),30.

celebicus(Opbichtby8),61.

celebicus (Ophisurus), (il.

cemicidus (Ehinobatus),
444.

Centrina, 417.

centrina (Acantliorbinus),

417.

centrina (Callorbyncbus),
349.

centrina (Osynotus), 417.

centrina (Squalus), 417.

Centrophorus, 419.

Centroscyllium, 425.

Centrascymnus, 419, 423.

centrciuiM (Raja), 476.

Cent run iphis, .")4.

cepcdianus (Guleus), 377.
cephalopoltis (Spbage-

branchus), 55.

Cepbaloptera, 496.

cephaloptera (Raja), 496.

Ceplialoscyllium, 400.

ceplialo7-ona(Ophicbthy8),

69.

Cepbalus, 317.

ceramensis (Gymnotho-
rax), 11 H.

ceramensis (Leptocepba-
lus), 143.

ceramensis (Mura;na),

118.

ceramensis (Thyrsoidea),

118.

Ceratacantbus, 229.

Ceratoptera, 497.

Ceratopterina, 496.

cerino-nigra (Murana),
94.

Cestracion, 380, 415.

Cestraciontidic, 415.

Cestrorbinus, 380.

cetaceus (Squalus), 394.

ceylonensis (Syngnatbus),

168.

Cbaenogaleus, 375.

Cbajtodermis, 229.

Cbagreen Ray, 468.

cbagrinea (Raja), 467.

Channomurajna, 133,

134.

chantenay (Raja), 455.

Cbapin, 256.

Cbat roebier, 403.

Cbeilicbtbys, 271, 282.

Cbeilobranobus, 17.

Cboilonodon, 271, 288.

cheilopogon (Ophisurus),

76.

Chifis, 330.

cbilense (Scyllium), 405.

cbilensis (Geotria), 509.

cbilensis (Raja), 455.

chilensis (Torpedo), 448.

cbilensis (Velasia), 509.

Cbilobranchina, 17.

Cbilobrancbus, 17.

Cbilomycterus, 309.

chilopogon (Cirrhimu-

nena), 76.

chilopogon (Opbicbthys),

76.

Cbilopterus, 5lX).

Cbilorbinus, 51.

Cbilcscyllium, 410.

chilospilus (Gymnotho-
rax), 117.

Cliiniivra, 349.

Chima}rida', 349.

cbinensis (Balistes), 236.

chinensis(Cirrbimura;na),

75.

cliinensis (Hippocampus),
204.

cbinensis (Monacantbus),
236, 237.

cbinensis (Ophichtbys),

75.

cbinensis (Raja), 455, 471.
cbinensis (Syngnatbus),

167.

clilorostigma (Gymno-
thorax), 100.

cblorostigma (Thyrso-
idea), 100.

cboerocephalus (Mona-
cantbus), 242.

Choeroichthys, 179.

choirocepbalus (Paramo-
nacantbus), 242.

Chondropterygii, 348,

Cbondrostei, 332.

Chonerhinus, 270.

cbrysops (Mura;na), 94.

cbrysops (Ophisurus), 60.

clirysopterus (Balistes),

218.

cbrysospilos (Ophisurus),

69.

chrysospilus (Balistes),

222
clirvsospilus (Monacan-

tbus), 233.

cibarius (Ammocatss),
505.

Cibotion, 256.

cicatricosus(Bali8tes"),221.

ciliaris (Balistes), 216.

ciliatus (Petromyzon),
506.

Cincinnati (Acipenser),

339.

Cincinnati (Antaceus),339.
cinctus (Balistapus), 225.

cinctus (Balistes). 225.

cinerascens (Muraina),
123.

cinerea (Alutera), 251.

cinerea (Aniia\ 325.

cinerea (Mur.Tna), 46.

cinereus (Balistes), 226.

cinereus (Conger), 38.

cinereus (Heptanchus),

398.

cinereus (Monopterhi*
nus), 398.
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cincrous(Monoptcrus),14.
cinereus(Murffinesos), 4G.

cinereuB(Notidanus),398.

cinereus (Squalus), 398.

circularis (Eaja), 462.

cirratum (Ginglymo-
' stoma), 408.

cirratus (Pristiophorus),

432, 433.

cirratus (Pristis), 432.

cirratus (Squalus), 407.
cirrhatuni (Bdellostoma),

511.

cirrhatum (Heptatrema),
512.

cirrhatus (Petromyzon),
611.

Cirrhimurffna, 54.

cirrifer (Monacanthus),
239.

cirrocheilus (Ophisurus),

65.

cirrocLilus (Brachysomo-
phis), 65.

cirrocliilus (Ophichthys),

65.

Cirrostomi, 513.

cirrosus (Squalus), 409.

citrineUus(Tetrodon), 293
clathrata ( Anguilla), 23.

clavata (Dasybatis), 456.

clavata (Raja), 456, 460.

cocherani (Cephalus), 320.

cochinchinensis (Crayra-

cion), 271.

cochinensis (Crayracion),

292.

Cocuyo, 221.

coelolepis (Centrophorus),

423.

ccelolepis (Centroscym-
nus), 423.

Coelonotus, 188.

colliei (Chima?ra), 350.

colliei (Hydrolagus), 350.

colubrina (Muraina), 81,

104.

colubrina (Ophithoras),

81.

colubrina (Thyrsoidea),

104.

colubrinus (Gymnotho-
rax), 81.

colubrinu8(Liuranu8), 54.

colubrinus (Ophichthys),

81.

colubrinus (Ophisurus),

81.

columnse (Rhinobatus),

446.

columnas (Syrrhina), 446.

comes (Hippocampus),
202, 204.

commersonii (Tetrodon),

294.

communis (Conger), 39.

communis (Galeus), 379.

compar (Coecilophis), 70.

compar (Ophisurus), 70.

compressus(Myroconger),
93.

compressus (Tetraodon),

304.

concatenatus (Ostracion),

259.

concolor (Ammoccetes),
500.

concolor (Ginglymo-
stoma), 408, 409.

concolor (Gymnomu-
rsena), 1.34.

concolor (Nebrius), 409.

concolor (Thyrsoidea). 94.

concolor (Uropteryguis),

134.

Conger, 37.

conger (Anguilla), 39.

conger (Mm-cena), 38.

Congermm'wna, 40.

congeroides (Muraena),

127.

Congromurffina, 40.

conspersa (Mursena), 102.

conspersus (Gymno-
thorax), 102.

conspicillatus (Halicam-
pus), 169.

conspicillatus (Syngna-
thus), 174.

conspicillum (Balistapus),

220.

conspicillum (Balistes),

214, 220.

convexifrons (Aluterus),

252.

convexifrons (Monacan-
thus), 252.

convesirostris (Monacan-
thus), 248.

cooperi (Raja), 455.

cormura, 124.

comubica (Lamna), 389,

618.

cornubicus (Carcharinus),

390.

cornubicus (Isiu'us), 390.

cornubicus ( Squalus),389.

Cornuda, 381.

cornuta (Myliobati8),490.

cornutum (O-strac. ), 265.

cornutus (Acanthostra-

cion), 264.

cornutus (Ciclichthys),

310.

cornutus (Ostracion), 264,
265.

coronata (Pisoodonophis),

82.

coronatus (Hippocam-
pus), 205.

Corj^thoichthys, 155.

costai (Esunculus), 145.

orassus (Lepisosteus), 330.

crebripunctata (Ptero-

platea), 486.

crepidalbus (Centro-

phorus), 423.

crepidater (Centro-

phorus), 421.

crinitus (Syngnathus),

166.

cristata (Chimasra), 349.

cristini (Mui-ajna), 125.

crocodilinus (Ophich-
thys), 64.

crocodilinus (Ophisurus),

64.

Crossorhinus, 413.

Crotalopsis, 54.

crozieri (Trygon), 481.

crueiata (Eaja), 485.

cruciatus (Urolophus),

485.

crudelis (Eurymyctera),

127.

cryprtodon (Monacan-
thas), 233.

cryptodon (Paramona-
canthus), 233.

cubana (Anguilla), 31.

cubensis (Channomu-
rsena), 135.

cubicus (Ostracion), 260.

cuchia (Amphijmous), 13.

cuchia (Unibranchaper-
tura), 13.

cucuri (Prionodon), 373.

cultifrons (Aluteres), 254.

cultirostris (Trachy-

ramphus), 167.

cuncalus, 181.

curassavicus (Balistes),

221.

curtorhynchus (Mona-
canthus), 234.

curtorhynchus (Paramo-
naeanthus), 234.

curvidens (Congrus), 47.

curvilineata (Mureno-
phis), 120.

curvus (Tetrodon), 274.

cuspicauda(Aluteres),229.

cuspicauda (Balistes), 229.
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cuspidatus (Pristis), 439.

cuUineus (Tctrodon), 287.

cutcutia (Tetrodon), 290.

cuvier (Squalus), 401.

cuvieri (Anguilla), 29.

cuvieri (Syngnathus), 157.

cuvieria (Raja\ 456.

Cyanichtliys, 309.

cyanopteruiu (Soleno-

stoma'), 151.

cyanospilus(Syngnatlius),

170.

cyanurus (Ostracion),

260.

Cyclichthys, 309.

Cyclostomata, 499.

cylindroideus (Conger),

51.

cylindroideus (Para-

myrus), 51.

Cylindrosteus, 328.

Cynocephalus, 363.

Cynoponticus, 45.

dabryanus (Acipenser),

333.

dactyliophorus (Syngna-

thus), 186.

dactylophorus (Dory-
ichthys), 186.

dadong (Trygon), 475.

dasypogon(Crossorliinus),

414.

dauricus (Acipenser), 333.

deanei (Hippocampus),
203.

dekayi (Isuropsis), 391.

delalandii (Anguilla), 33.

delalandi (Syngnathus),

157.

delarochianus (Scyllio-

rhin\is), 407.

delicatula (Echidna), 132.

delicatulus (Poecilophis),

132.

delle Chiaje (Ilelmintho-

stoma), 145.

dentex (Leptocephalus,

142.

deocata (Syngnathus),

179.

deokhatoides, 180.

Dermatostethus, 156.

Dermopteri, 499.

desmarestia (Raja\ 455.

Diabolichthys, 498.

diabolus (Cephaloptera),

498.

diabolus (Raja), 496.

diadematus (Tetraodon),

293.

Diaphanichthys, 142.

diaphanus(IIelmichtliy»),

141.

diaphanus (Latophrys),
2(54.

diaphanus (Leptoce-

phalus), 142.

diaplianua (Ostracion),

2()4.

diaphanus (Raja), 462.

dicellurus (Ophichthys),

59.

dicellurus (Ophisurus),

59.

Dicerobatis, 496.

Dieotylichthys, 314.

dieffenbachii (Anguillai,

32.

diepenhorsti (Ophicli-

thys), 70.

diepenhorsti (Ophisurus),

70.

Dilobomyctere, 271.

dimidiatus (Syngnathus),

165.

Diodon, 306.

Diodon, oblong, 319.

Diodon, short, 317.

Diplanchias, 317.

diplodon (Muraina), 118.

Dipnoi, 321.

dipterygia(Astrape), 454.

dipterygia (Narcine), 454.

dipterygia (Raja), 454.

dipterygia (Torpedo),454.

Discopyge, 453.

dissutidena (Tetrodon),

289.

diversicolor (Torpedo),

450.

dizona (Murrena), 129.

djarong (Syngnathus),

172.

djeddensis (Rbinobatus),

441.

djeddensis (Rhynchoba-
tus), 441.

djiddensis (Raja), 441.

Dog-fish, black-mouthed,

407.

Dog-fish, large spotted,

403.

Dog-fish, lesser spotted,

402.

Dog-fish, pricked, 418.

doliata (Gymnomura-na),
129.

dombey(Gt«strobranchu.'i),

512.

Dondoo Paum, 13.

doncnsi.? (Acipenser), 34<).

dor.salis (Chilobranchus),

19.

dorsjdis (Mustilus),387.

dor.sovittatus (Arothron),

299.

Doryichthys, 179.

Doryrhamphus, 179.

dovii (Mureena), 103.

draco (Catapliractu8),147.

draco (Pegasus), 147.

dromicua (Ophichthys),

80.

dubius (Pristis), 4.38.

duhameli (Rhinobatus),
441.

duivenbodci (Gyiunotho-
rax), 114.

duivenbodii (Mursena),
114.

dumerilii (Carcharias),

359.

dumerilii (Centrophorus),

422.

dumerilii (Doryichthys),

185.

dumerilii (Machephilus),

422.

dumerilii (Monacanthus),
229.

dumerilii (Nerophis),191.

dumerilii (Rliina), 431.

dumerilii(Scoliodon),.359.

dumerilii (Squatina), 431.

dumerilii (Ta?niiu"a), 484.

dussumierii(Anguilla),37.

dussumieri (Carcharias),

367.

dussumieri (Leptocepha-

lus), 144.

dussumieri (Prionodon),

367.

Ecailleux, 422.

Echidna, 93.

echidna (Gymnothorax),
130.

ecliinatum (Leiodon),427.

echinatus^Chilomycterus)

312.

echinatus (Holocanthus),

312.

Echinorhinus, 428.

Echiopsis, 54.

edentula (Platirostra),

346.

edentulus (Squalus), 496.

edwardsii (Scyllium), 401.

Eel, 28.

eeltenkee (Mvliobatis),

492.

eplnntcria (RajaX 462.
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elirenbergii (Ceratoptera),

498.

elaborata (Murrena), 101.

Elapsopis, 54.

Electric Eel, 10.

eleetricus (Gymnotus),
10.

eleetricus (Rhinobatus),

444.

eleetricus (Tetrodon),300.

Electrophorus, 10.

elegans (Orthragoriscus),

320.

elegans (Squalus), 402.

elegantissiina (Murajna),

111.

elephantinus (Callorhyn-

chus), 351.

elephas (Squalus), 394.

Elipesurus, 472.

ellioti (Trygon), 473.

elliotti (Diaboliclithys),

498.

Ellipesurus, 472.

elongatum (Branchio-

stoma), 514.

elongatus (Balist.es), 211.

elongatus (Cephalus),320.

elphinstonei (AnguiUa),

27.

elucens (Syngnathus),165.

emarginata (Torpedo),

449.

Enchelycore, 135.

Enchelynassa, 13G.

endlicheri (Polypterus),

326.

Endormie, 440.

Entosphenus, 506.

Eutoxychirus, 418.

ephippiatus (Urolophus),

485.

episcopus (MyUobatis),

490.

eques (Phyllopteryx),197.

equestris (BaUstes), 215.

equestris (Mustelus), 385.

erebus (Muraena), 94.

eregoodoo, 497.

erinaceus(Hippocatnpus),

206.

erinaceus (Raja), 462.

erinaceus (Trichocyclus),

316.

Erizo, 306.

Erpetoichthys, 327.

erythreus (Ptyobran-

chus), 90.

Erytbrodon, 212, 228.

erythrodon (Balistes),

228.

ervtltfopteroii (Balistes),

225.

erythroteenia (Crayra-

cion), 298.

erythrota;nia (Tetrodon),

298.

esculentus (Conger), 39.

Esturgeon, 342.

Esunculus, 145.

ethon (Syngnatbus), 165.

Eulamia, 363.

Euprotomicrus, 427.

euptera (Mursena), 122.

eurosta (Tbyrsoidea), 94.

eurycbasma (Synbran-
chus), 14.

euryliema (AnguiUa), 23.

Eurymyctera, 93.

euryrbina (Enchelycore),

135.

eurystoma (AnguiUa), 23.

Eusphyra, 380.

excisus (Doryichthys),

186.

excisus (Doryrbamphus),
186.

esodentata (Mui-ajnesox),

45.

exodon (Miu-a-nesox). 45.

fabricii (CeutroscylHum),
425.

fabricii (Spinax), 425.

fabroniana (Cepbak)pte-

ra), 496.
fabroniana (Raja), 496.

fabaka (Tetrodon), 290.

falciformis (Carcharias),

363.

falciformis (Prionodon),
363.

falcipinnis (Carcharias),

366.

falsavela (Raja), 462.

fasciata (AnguiUa), 2.3.

fasciata(Gymnomur8ena),
129.

fasciata (Mursena), 81.

fasciata (Raja), 49l.

fasciata (Trygonorhina),

448.

fasciatum (Stegostoma),

409.

fasciatus (Carapus), 9.

fasciatus (Carcharias),

368.
fasciatus (Congrus), 37.

fasciatus (Corythoich-

thys), 174.

fasciatus (Gvmnothorax),
81.

fasciatus (Gymnotus), 9.

fasciatus (Ophisurus), 81
fasciatus (Orthagoriscus),

317.

fasciatus(Pisoodonophi8),

81.

fasciatus (Prionodon),
368.

fasciatus (Scyphius), 192.

fasciatus (Squalus), 409.

fasciatus (Syngnatbus),

157, 163, 174, 192.

fasciatus (Tetrodon), 279.

fascicularis (Hippocam-
pus), 198.

fascigula (Mura3na), 132.

favaginea (Mura;na), 106.

favagineus (Gymnotho-
rax), 106.

feUs (Mustelus), 384.

femandezianus (Spinax),

418.

fernandinus (Squalus),

418.

ferox (Carcharias), 393.

ferox (Cynoponticus), 47.

ferox (Lcius), 429.

ferox (Lepisosteu.s), 329.

ferox (Odontaspis), 393.

ferox (Squalus), 393.

ferrugineum (Scyllium),

408.

ferrugineus (Syngnatbus),

157.

fidjiensis (AnguiUa), 26.

filamentosus (Monacan-
tbus), 239.

FUe-fish, 217.

filum (Icbtbyocampus),

178.

fimbriata (Murwna), 108.

fimbriata (Raja), 498.

fimbriata (Squatina), 431.

firmamentum (Tetrodon),

299.

fissidens (Carcharias),365.

fistularius (Leptoichtbys),

187.

fistulatus (Syngnatbus),

161.

flagellum (AetobatiB),492.

flagellum (Goniobatis),

492.

flageUum (Raja), 492.

flagellum (Saccopbarynx),

22.

flaveola(Murfenophis),94.

flavesc«ns (Syngnatbus),

flavigaster (AradfRa).

267.
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flavigaster (Ostracion),

2G7,

flaviTiiarginatiis(Bali.stes),

22.-5, 517.

flavipinnntiis(Conger),78.

fluvoliisciata (Echidna),

131.

flavofasciatus (Sjngna-
thiis), 156.

flavoniiirginuta(Miu'»na),

94, 111),

flavonmrginatus (Gymno-
tliorax), 120,

flavomarginatus (Pseudo-
balisles), 22:5.

flavopicta ( Murivna), 101.

flavopicta (Thyrsoidca),

101.

floresiana (Miira>na), 118.

floresianus (Gyiiinotlio-

rax), US.
flossada (Raja), -167.

Fluta, 14.

fluviatilis (Anguilla). 29.

fluviatilis (Cravraci ii),

290.

fluviatilis (Lainpetra),

503.

fluviatilis (Potroiiivzon),

502.

fluviatilis (Tetrodon),

299.

fobinii (Ostracion), 2(57.

foliatiis (PlivUopterys),

foliatus (Svngn.), 190.

folium (Polyodon), 346.

forcipatus (Balistes), 216,

516.

formo.sa (Mur»na), 111.

formosus (Gymnothorax),
111.

forniosus (Tetrodon),2R3.

fornasini (Acanthostra-

cion), 264.

fornasini (Liietophrvs),

264.

fornasini (Ostracion),264.

forskalii (Trygon), 482.

forsterii (Bdellostoma),

512.

Fox, .393.

franci.sci (Cestracion).416.

fi-ancisci (Gvropleurodus)
416.

fraucnfddii (Mona<»n-
tbii.'<), 244.

freniinvillii (Mvliobatis">,

4.**S.'

fvenatns (Balistapu.s), 219
frenatus (Baliste.s), 2IH.

VOL. VIII.

frenatus (Monacanthusi,
241.

froyoiiu'ti (Bali.stes), 229.

frpycinoti (Monacanthus),
229.

frcycineti (Scyllium ),4 1 1

.

fr.'nticincfus (Monacan-
tlius), 231.

fucicola (Syngnatbus),
155.

fulgens (Squahis), 429.

fuliginosus (Balistes), 217.

fuliginosus (Diodon),310.
fuliginosus (Synbran-

chus), 15.

Fuller Ray. 458.

fullonica (Raja), 400,467.

fulva (Murivna), 94.

fulvum (Ginglymostoma),
408.

funebris (Gymnothorax),
123. ]

24."

fusca (Gyninoniursena),

134.

fusca (Mur*na), 85.

fuscomaculata (Echidna),

131.

fuscomaculata (Torpedo),

451.

fuscus (Balistes), 222.

fusBus (Hippocampus),
198.

fuscus (Ophiehthys), 85.

fuscus (Syi)gnatlni.s), 1.57.

gainiardi (Raja), 46^.

Galafete, 227

1

galeatus ( Ces1racion').4I6.

Galeocei-do. .377.

Galcus .379.

galeus (Carcharias), 379.

galeus (Squalus\ .379.

gallinula (Monacanthus).
239.

galvanii (Torpedo), 450.

gangeticus (Carcharias),

367.

gangeticus (Prionodou).

367.

Ganoidei, 324.

garapa (Trygon), 482.

Ga.sterotokeus, 194.

Gastrobranchus, 510.

Gastrophysu.s, 271. 273.

gastrota^'nia (Corythoicli-

thys), 173.

gastrota'nia (Syngna t lius )

.

172, 173.

Gastrotokeus, 19-1.

(Jatn. 40«.

Gat to, 42.5.

gavialis (IjppisosteuslSSO.
gegenbauri (lyeptocc-

pliahis, 140.

gegenbauri (Tiluru8),144.

Geneion, 271.

geographicus (Monacan-
tiius), 2.36.

ge()nietrica(Mur(Ena),119.

geonietricus (Anehiso-
nnis), 283.

gcometricus (Cliilomyc-
terus), 310.

geometricu»(Uiodon),310.
goometricus (Tetrodon).

2S2, 283.

Geotria, 508.

gerrardi ( Trygon), 474.
gesneri (Raja). 477.
gliini (Ortliragoriseus),

318.

gibhosus (Ostracion), 258.
Ginglymostoma, 407.

giorna (Cephalopterus),

496, 498.

giorna (Raja), 496.

giornre (Dicerobatis), 496.

glaber (Acipenser), 335.
glaber (Antaceus). 3.3.5.

glacialis (Scymnus), 427.

gladius (Polyodon), 347.

glauca (Larana), 391.

glauca (Oxyrhina), 391.

glaucostictus ( Rhino-
batus). 444.

glaucus (Carcharias),.364.

glaucus (Carcharinus),

365.

glaucus (Galeus), 364.

glaucus (Prlonodon), 365.

glaucus (Squalus), .364,

390.

Globe-flsh, 282.

glutinosa (Myxine), 510.

Glutinous Hag, 511.

Gluts, 32.

glyphis (Carcharias), 373.

glyphis (Prionodon),373.

gmclini (Acipenser), 335.

Gnalliophis, 40, 43.

gonie8ii(Lepforhinopliis),

60.

gomesii (Opliichthys), 60.

gomesii (Ophisurus), 60.

gomphodon (Oxvrhina),

391.

Goniodus. 428.

grabata (Tieniura). 484.

grabatus (Trygon). 484.

prncilis (Hippoonmpus),
198.

gracili«(Lepisost<»us1 .'V^l.

2 >i
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gracilis (Leptooephahis),

141.

gracilis (Murrena), 1).'!.

gracilis (Ophiclithys), 90.

grac'Lis(Ophisiiraphis),'j(1

gracilis (Ptyobranchus),

90.

gracilissimus (Hippo-
campus), 198.

gracillima (Acentronura),
198.

grammatocephalus (Te-

traodon), :271.

grammicus (Synbran-
chus), 14.

grandimaculata (Ophicli-

thys), 58.

grandispina (Tetrodon),

271.

grandoculis (Ophichthys),

71.

grandoculis (Ophisurus)
71.

graiiulata (Ba'istes), 24.3.

granulatus (Monacan-
thus), 243.

granulatus (Rhinobatus),

443.

granulosa (Pristis), 4.38.

granulosa (Raja), 407.

granulosus (Acanthorhi-

nus), 420.

granulosus (Balistes),2.36.

granulosus (Centropho-
rus), 420.

granulosus (Monacan-
thus), 243.

granulosus (Squalus),420.

grayi (Acerana), 268.

grayi(Anoploeapros),2G8.
grayii (Halicanipas), 169.

grayi (Lepisosteus), .329.

grayi (Syngnathus), 1G9.

Grigs, 32.

grisea (Murrena), 118.

grisea (Muraenophis),119.

grisea (Thyrsoidea), 119.

grisea (UnibranehaiTer-

tura), 15.

griseobadia (Mura^na),
113.

griseobadia (Thyrsoidea),

113.

griseobadius (Gymno-
thorax), 114.

griseolineatua (Syngna-
thus), 160.

Griset, 397.

griseum(Chilo8cyll.), 412.

griseus (Carcharias), 390,

518.

griseus (Hexanchus), .397.

griseus (Monopter]iinus\

397.

griseus (Notidanus), 397.

griseus (Squalus), .397.

irronovianus (Squalus),

411.

gronovii (Ostracion), 2,58.

Grynzert, 230.

Guamajacu atinga, 310.

Guaperva. 215.

Guaperva hystrix, 232.

Guaperva longa, 213.

guichenoti (Callechelvs),

88.

guineensis (Ostracion),

258.

gularis (Tetrodon), 290.

giildenstadtii(Acipenser),

340.

gunneri (Cetorhinus),.394.

gunneri (Scymnus), 427.

gunneri (Squalus), 424.

gnnnii (Monacanthus),
247.

giintheriana (Alutera),

251.

gussoni (Leptocqjhalus),

139.

guthrianus (Ptyobran-
chus), 90.

guttata (Limamursena),97
guttata (Mura-na), 96. 97-

guttata (Raja), 472, 492.

guttifer (Tetrodon), 272.

guttulatus (Hippocam-
pus), 202.

guttulatus (Pisoodono-
phis), 83.

gutturalis (Symbranchus),
17.

gutturosus (Balistes),211.

Gymnodontes, 269.

Gymnomui'wna, 93, 133.

gymnopterus (Murjena\
'52.

gymnopterus (Mur.'Enich-

thys),52.

Gymnothorax, 93.

Gymnotidae, 1.

Gymnotini, I.

Gymnotus, 10.

gvmnotus (Muranich-
thys), 53.

gymnura (Trygon), 480.

Gyropleurodus, 41.5.

Haae-Gjale, 40(5.

Haa-Skierding, 426.

habenata (Congroniu-
ra^na), 42.

Imbenatas (Congrus), 42.

habenatus (^Ophisonia),

42.

Habrand, 389.

hieckeli (Leptocephalus),

141, 142.

ha?matopterus (Syngna-
thus), 174.

hajam (Mona<?anthus),

238.

Halfclurus, 400.

halavi, 442.

halgani (Trygon), 483.

Halicampus, 1.55.

Haliichthy.s, 197.

halleri (Urolophus), 485.

hallowelUi (Acipenser),

.343.

hallowellii (Antaceus)

343.

halmaheren.sis (Mursena),

23.

hamiltonii (Mursenesox),

46.

hamiltonii ( Rataboura),

90. •

hamiltonii (Tetrodon),

280.

hanio (Conger), 46.

harancha ( Ophisurus), 61

,

77.

hardwickii (Rataboura),

90.

hardwickii (Solenogna-

thus), 195.

hardwickii (Syngnathus),

195.

hardwickii (Temera), 455.

hartlaubii (Tetraodon),

278.

hasseltii (Doryichthys),

184.

hasseltii (Scyllium), 412.

hastata (Pastinaca), 476.

hastata (Trygon), 476.

Hausen, 337.

haiiy (Murwnophis), 94.

havanensis (Ophis.), 67.

havanensis ( Uranichthys),

67.

havannensis (Mursena),

67.

havannensis (Ophich-

thys), 67.

hebetans (Torpedo), 449,

460.

heckeli (Nerophis),192.

heckelii (Acipenser), 341,
517.

helena (Murjena). 96, 98.

helena (Mursenophis), 96.
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helfrioliii (Syngnatlius),

lielleri (Monaeaiithus),
2:38.

Helmielithys, i;56.

Helminthostoma, 145.

Helops, 333.
helops (Acipenser), 340.
helvolus (Monopterus),

14.

Hemiconiatus, 272.

Hpinigaleus, 375.
hemiodon (Carcharias),

3(32.

hemiodon (Hvpoprion),
362.

hemiodon (Hypopriono-
don), 302.

HemisevUiuin, 410.

Hemithylacus. 188.

Hemitrygon, 472.

henlei (Carcharias), 3fi3,

3(;5.

henlei (Prionodon), 363,

365, 370.

henlei ( Khinotpiacis),384.

henlei (Ta?niupa), 484.
lienlei (Trygonoiiteral,

486.

hepatica (Murffna), 122.

liepaticiis (Ophisternon),
16.

heptagonum (Seyllium),

4011.

heptflgoniis (Hippich-
thys), 173.

lieptagonus (Syngnatlius),

173.

Heptanchus, 397, 398.
Heptatrema, 511.

heptatreina (Bdellosto-

ma), 512.

heraldi (Tetrodon), 283.

Herpetoichthys, 54.

heteracanthu.s (Balistos),

211.

TTeteroeonger, 44.

Heterocongrina, 44.

Hcterodontus, 415.

heterognathus (Myro-
phis), 43.

heterosoma (Doryich-
thy.s), 180.

het<>ro8oma (Syngnatlius),

180.

heterolrema (Bdellosto-

ma), 512.

heterunis (Trygon), 475.

heudelotii ( Aluterns),251.

heudeIotii(Monapanthu.<>),

251,

hexagonus (Ostracion),

266.

Ilexani'Iius, 307.

liexatrema (Bdello.stoma\
512.

hibernica (Anguilla), 2".).

hihpe (Bahstes), 219.

hillianus (Spinas), 425.
Himantura, 472.

hinnulus (Gideorhinu.s),

38().

hinnulu? (Gtaleus), 385.
Hippichthys, 173.

Ilippocampina, 194.

Hippocampus, 198.

Hippocampus (Short-

snouted), 199.

hippocampus (Syngna-
tlius >, 198, 200.

liippocrepis (Bali.stes),

246.

hippocrepis (Moiiacnn-
thus''. 246.

hiinido (Ichthyomyzon),
507.

liirundiiiaeeus (Carcha-
rias), 365.

hirundinacpu.s (Pi'iono-

don), 365.

hirundo (Pteroplatea),

487.

liispanus(Ophichthys),72.

hispanus (Ophisurus), 72.

liis])idus (Balistes), 233.

hi.spidiis(Orthragoriscus),

318.

hispidus (Tetrodon), 297.

histrix (Hippocampus),
206.

hoevenii (Ophichthys),79.

hoevenii (Ophisurus), 79.

hoevenii (Pisoodonophis),

79.

Holacanthus, 271.

holbrookii (Aluteres),229.

hollardi (Hollardia), 2<>9.

Hollardia, 209.

holocanthus (Diodon),

309.

Holocephala, 348.

Holostei, 324.

Homelyn Bay. 458.

homianus (Cetorhinus").

:194.

honekenii (Gastrophysus),

276.

honekenii (Tetrodon\276.
hookeri (Pryranothonus^,

14.5.

Hoornvisch, 209.

Hojihrnnis. 49.

horkelii (Rhinobatus),
444.

liorridus (Bracliysomo-
phis), 64,

hospitus (Aciixinser), 342.
Hound, Smooth, 386.
houttiiyni(Monacanthu8),

231.

luidsonius (Hippocam-
pus), 198.

liumantin (Centrina),417-

humboldtii (Pastirmca),

483.

hunnii (Syngnathus), 172.

huronensis (Lepi.sosteus),

330.

Hu.so, 333.

huso (Acipenser), 336,
337.

hyala (Ophichtliys), 60.

hyala (Opliisurus), 60.

hyala (Opliiurus). 61.

hvalinus (Oxystomus),
144.

liymenolomus, 194.

hynnicephalus (Rhinoba-
tus), 446.

Hyoprorus. 48, 144.

Hvpnos, 453.

Hypolophus, 472, 482.

Hypoprion, 362.

Hypoprionodon, 362.

hypostomus (Cephalopfe-
rus), 497.

hypselogenion (Tetro-

don), 277.

hvpselopterus (Ophich-
'
thys), 79.

hvpselopterus (Ophisu-
rus), 79.

hypselopterus (Pisoodo-

. nophis), 79.

hvpselosoma ^Leptoce-

plialu-s), 140.

hy.strix (.4manses), 2.32.

hystrix (^Diodon), 30G.

hvstrix (Hippocampus),
20().

hvstrix (Holocanthus),

306.

hvstrix (Monacanthiis),

232.

hystrix (Paradiodon),306.

hjstrix (Trygon), 482.

Tchthyapus, 54.

Ichthyocampus, 173, 176.

Ichthyocolla, M7.
Ichthyomyzon, 506.

Iclithyophis, 133.

imherbis(OphichthTs').84.

2 M 2
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imberbis (Sphagebraii-

chus), 84.

imbricata (Raja). 48 1

.

imbricata (Trygon) 47r>,

481.

immaculata (Apterigia),

15.

immaculata (Unibranch-
apertura), 15.

immaculatiis (Arothron),
291.

immaoiilatus (Crayra-
cion), 291.

immaeulatus (Ostracion),

2(J0.

immaculatu.s (Symbran-
chus), 15, 17.

immaeulatus (Tetrodon),

291.

implutus (C'rayracion),

297.

implutus (Tetrodon"), 297.

impressus (Conger), 41.

impressus (Ophisoma),
41.

inaiquilabiatus (Carapus),

9.

indica (IS^arcine), 452.

indicum (Chiloscylliuiu),

411.

indi.3us (Hcptaneluis),

S98.

indicus (Notidanus), 398.

indicus (Squalus), 411.

inermis (Tetrodon), 274.

infernalis(Gymnotborax),
12P..

infernalis (Mur:vna^, 12."3.

iufernus (Acnnthorhinus),

419.

infernus (Squalus), 419.

ingens (Hippocampus),
198.

insignitus(Tetrodon),300.

intermedia (Raja), 464.

intermedius(Syngnathusl,

1G8.

i atermedius(TracLyrham -

phus), lfi8.

interrupta (Murnena), 105.

intertinctus (Eehiopsis),

57.

intertinctus (Opliiclithys),

57.

intertinctus (Ophisurus),

57.

irregularis(Mura?na),l 15.

irregularis (Thyrsoidea),

115.

irroratus (Monaeanthus),
231.

i.sing'.eena (Mura'na), 108.

isingleena (Thyrsoidea),

107.

i.singleenoides (Gymno-
thorax), 108.

isingleenoides (Muntiia),

108.

isingteena (Gymnotho-
rax), 107.

isingteena ( Vlurwna), 10(>.

Isistivis, 429.

isodnn (Aprion), 3G1.

isodon (Aprionodon),361

.

isodon (Carcharias), 3(Jl.

isodus (Squalus), 394.

Isogompbodon, 3()3.

isogramma (Monaean-
thus), 239.

Isoplagiodon, 363.

jabebara (Trygon), 472.

Jabebirete, 472.

jaeksonianus (Balistes),

211.

jacksoniensis (Gymnotho-
rax), 123.

jaculiferus (Cliilomye-

terus), 313.

jaculiferus (Diodon), 313.

jagorii (Microphis), 179.

jamaiccnsis (Raja), 485.

janthinopterus (Anosmi-
us),302.

janthinopterus (C'antho-

gaster), 302.

janthinopterus (Psilono-

tus), 302.

janthinopterus (Tetro-

don), 302.

janthinopterus (Tropi-

dichthys), 302.

janthinosoma (Monaean-
thus), 242.

japonica (Anguilla), 31.

japonica (Astrape), 454.

japonica (Cephaloptera),

496.

japonica (Dieerobatis),

496.

japonica (Pteroplatea),

487.

japonic<a (Squatina), 431.

japonicus (Carcharias),

367.

japonicus (Galeus), 380.

japonicus(Hippoeampus),

200.

japonicus (Petromyzon),
504.

japonicus (Prionodon),

367.

japonicus(Pristiojjhorus\

433.

jaram (Rhinobatus), 441.

javanensis (Monopteru8\
14.

javanica (Moringua), 92.

javaniea (Miirffna), 119.

javanica; Rhinoptera),494.

javaniea (Trygonoptera),

486.

javanicus fAphthalmich-
thys), 92.

javanicus; Caroharias)367.

javanicus (Gymnothoras),
120.

javanicus (Monopterus),
14.

javanicus (tJrolophus),

486.

johanna3 (Anguilla), 25.

johnii (Ceratoptera), 498.

jojenia (Raja), 455.

jura? (Petromyzon), 503.

jussieui (Myliobatis), 493.

jussieui (Rhinoptera),493.

jus.sieui (Zygobatis), 493.

kamensis (Acipenser),335.

kampylotraehelos (Hip-
pocampus), 204.

Kappa, 288, '291.

kappa (Tetrodon), 289.

kaupi (Ophiehthys), 80.

kaupi (Sjihagebranchus^,

86.

kaupii (Synaphobrnn-
chus), 23.

kaupii (Syngnathus), 174.

kaupii (Thyrsoidea), 94.

kefersteinii (Leptocepha-

lus), 142.

kenojei (Raja), 461.

Kentrocapros, 266.

kidako (Murama), 117.

kieneri (Anguilla), 35.

kirkii (Ophiehthys), 89.

kleinii (Balistes), 251.

knerii( Monaeanthus),246
knerii(Paramonacanthus)

24(>.

koilomatodon (Syngna-
thus), 169.

kollikeri (Leptocephalus),

140.

Koma sorra, 381.

komuki (Monaeanthus),
240.

Kostera, 335.

kuda (Hippocampus),202
kuhlii(Cephaloptera),497.

kuhlii (Dieerobatis), 497.



ALl'UAltKTU'AI, INDllX.

kuhlii (Polyiiraiiodon),

114.

kuhlii (Syn^niatlius), 170.

kulilii (Trvf^on ), 47'J.

kunluirdti('iVln)a()ii),291.

kunsul (Pastinaca), 487.

labiata (Aiiguilla), 26.

labordii(Eiii)rotomicrus\

428.

labordii , Luinargus), 428.

labrosa (Anguilla), 25.

Ifipepudii (Leiuranus), M.
lacepedii (Sternarchus ), 2.

lacrymatus (Tetrodon),

2yu.

Lactophrys, 258.

Laeinargus, 42().

Liiitoplirys, 255.

lievicaudatus (Hippocam-
pus), 205.

huvigatus (Gastrophj'sus),

274.

l;\;vigatus (Tetrodon), 273,
274.

Lie\iraja, 4(16.

laivis (Acipenser), 333.

Isevis (Alutarius), 252.

la-vi,s (Ealistt\s;, 252.

livvi.s ((Jalou.s), 385.

hovis (Monoptcrus), 14.

ljuvis (Mu8telus\ 385.

Iivvis (Pastinaca), 478.

Iivvis (Raja', 450.

la'vis (Rliinobatus), 441.

la'vis(Rbynchobatu8),441.

liBvis (Squatiua), 430.

lii'vis (8ynbranfliu.s), 14.

la;vi,s (Unibranchapcr-
tura, 14.

lagocepbalus (Holocan-
thus), 270.

lagoooplialus (Tetrodon),

273, 274.

lalandii (Carcharias), 300.

lalandii(Rliinoptera),4',)4.

lalandii (Si'dliodon), 300.

biniia iCarcluirias), 372.

lamia (t'arebarinus), 390.

lamia (C'arcbarodon). 31)2.

lamia (Prionodon), .372.

lamia (Squalus), 390.

Lamiopsis. 30.3.

Lamna, 389.

Lamnida", .389.

Lamnina, .389.

Lamnostonia, .54.

lamottcnii (IVlroniyzoii),

500.

lamourousii(BalisU's i,'_'2("i.

T.anijK'i'n, .502.

Lanipetra, .501.

lampetra (Petromyzon),
502.

Lamprillon, 504.

Lamproio, 501.

Laniproie du Java, 10.

Laniproyon, 504.

Lance'.et, 513.

lanccolata (MuriBnesox),
45.

lancL'olatum (Branchio-
stonia), .51'!.

lanceolatus (Ampbioxus),
51.3.

lanecolatus (Limax), 51.3.

lanceolatus (Ortliagoris-

cus , .'ilO.

lanciler (Pegasus), 149.

landbecki (Amniocoetes),

5(K).

lapicida (Caragola), 507.

lapradei, 517.

laterna (Crayraeion), 297.

latcrna (Tetrodon), 297.
laternarius (Pegasus), 148.

laticaudus (Carcliar.),3o8.

laticaudus (8coliodon"),

358.

laticeps (Aetobatis), 492.

laticeps (Cephaloseyl-
lium), 404.

laticeps (Seyllium), 404.

laticeps (Zyga^na), 380.

latimaeulatus (Opbisu-
rus), 82.

latirostris (Acipenser),

312.

latirostris (Aetob;itis).492.

latirostris (Anguilla), 29,

32.

latirostris (Cylindros-

teus), .329.

latirostris (Lepiso.steus\

329.

latirostris (Pegasus), 147.

leconitei (Pcccllopbisi.

131.

leconitii (Murana ,
1"!1.

lecontei (Acipenser). 34.3.

lecontei (Antaeeus), 343.

leeuwenii (Ccstracion),

381.

leiaspis (Ileniithylacus),

188.

leiaspis(8yngiu»tlnis).188.

leiobatos (Raja ', 4(>4.

liciodon, 272, 427.

leioga.st<>r (Tolraodon).

291.

leionotbos (Holoeantlius).

282.

Iciopleura (Tetrodon),

274.

Leiuranus, .54.

Leiurus, 212.

leiurus (Crayraeion), 288.

Leias, 429.

leinprieri (Raja), 463.

lenticularis (Aracana),

2(58.

lenticularis (Ostracion),

2{;8.

lontiginosa (Mura'na), 99.

lentiginosus (Ostracion),

201.

lycpidosiren, 322.

Lepidost<?ida;, 328.

Lepidosteu.s, 328.

leprosus ( Pneumabran-
chus), 14.

Leptocarcharias, 384.

Leptocnrdii, 51.3.

Lnptoearias. 3S4.

Le|)toceplialida!, 130.

Leptocepliabis, 139.

leptodon (Pristis), 437.

Leptognatbus, .54.

leptognath us ( Conger),49.

leptognatbus (Oxycou-
ger), 49.

Lei)toicbtbys, 187.

Lcptorhinopliis, 54.

Leptorhynchu.^, 21. 54.

leptorbynclius (LepLsos-

teus), 330.

leptorbynclius (Svngna-
thus), 100.

leptiu-us (Congrus), 44.

lepturus (Uroconger), 44.

lettiensis (Solenostomus),

516.

leucas (Carcharias), 368,

369.

leucas (Prionodon), .308.

leuclitonbergii (Belonop-
.sis) 21.

leuchtenbergii (Lcpto-

rbynebus), 21.

leueopba'Us(C'ongru.s),39.

leucorbync-luis (Khino-
balus"), 444.

lewini (Zygana), 381.

lewis (Squatina), 431.

liaspis (Coclonotue), 188.

Libella, 381.

liberlensis (Rali.>it.), 516.

Licbe. 425.

licliia (Dalatias). 42(i.

licbii (Scymmis), 426.

420.

liclitonMeinii (.Aeipenser).

;!42.
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ichtensteinii (Hippo-
campus), 205.

ligonifer (Ebinobatus),
442.

Lija barbuda, 2.51.

Lija colorada, 231.

Lija trompa, 2.52.

lima (Balistes), 211.

lima (Raja). 455.

Limainura'iia, 0.3.

Iiinbatus(Carcharias),.373

limbatus (Conger), 47.

limbatus (Prionodon),

373.

limosa (My^xine), 511.

linearis (Moringua), 91.

linearis (Porobronchus),
145.

lineata (Araeana), 267.

lineata (Miiraenopliis), 94
lineata (Ostracion), 2()7.

lineata (Unibranchaper
tura"), 16.

lineatus (Arotbron), 295.

lineatus (Balistapus). 226
lineatus (Balist^s), 226.

lineatus(Crayracion).29.5

lineatus (Doryichthys),

183.

lineatu.s(Lepi sosteus) ,.330

lineatus (Rhamphich-
thys), 6.

lineatus (Sternopygus), 7
lineatus (Tetrodon), 290

295.

Hneo-guttatiis (Monacan-
thus), 249.

lineolatus(Monacanthus)

229.

lineolatus (Tetraodon),

271.

lineopinnis (Mursena),

123.

lineopinnis (Thyrsoidea),

123.

lineopunctattis (Balistes)

221.

liiieopunctatus (Leptoce-

phalus). 14.3.

lingnatula (Balistes), 251,

lingula (Narcine), 452.

lintea (Raja), 466.

lintiginosa (Amia), 325.

Lionionaeanthus, 229.

Lioniscue. 3.3.3.

liopeltLs ( Aeipenser), .341,

Liosaccus, 287.

lister (Ostracion), 257.

iita (Muraena), 116.

literata (Lycodontis),112

literata (Muraena), 113.

UterHta. (Strophidon),112

littoralis (Eugomphodus),
392.

littoralis (Squalus), .392.

liturosus (Balistes), 253.

Liuranas, 54.

Liurus, 212.

iurus (Tetrodon), 288.

i vidus( Petromyzon ).506.

lobatus (Squalus), 414.

1 ongicaudata ( Lyco-
dontis), 126.

longicaudata (Strophi-

don), 126.

longicaudus (Dibolo-

mycter), 291.

longicaudus (Squalus),

409.

longieoUis (Muntna), 51.

longicollis (Myropbis),51.

longiniana (Eularaia),

372.

longimanus (kSqualus),

372.

longipinnis (Ophii'hthvs ),

88. _

longipinnis (Spbagebran-

ehus), 88.

longirostratus (Gymno-
tus), 5.

longirostris(Balistes),2.33.

longirostris (Conger), 46.

longirostris ( Hippocam-
pus), 201, 202.

longirostris (Lepisosteus),

330.

longirostris (Leptoce-

phalus), 141.

longirostris (Monacan-
thus), 233.

longirostris (Oxymona-
canthus), 2.33.

longirostris (Syngnatbus),

167.

longirostris(Trachyrbam-

phus), 167.

longirostris(Triaeantbus),

211.

longissima (Tiiyrsoidea),

127.

longi.ssimus (Balistes),

214.

]ongis,sinius (Hetero-

eonger), 45.

longus (Balistes), 214.

longus (Opbisurus), 83.

Lophobrancbii, 150.

louisiana3 (Syngnatbus),

160.

Loutre, .389.

Loxodon, 376.

lubricum (Branchio-

Moma). 513.

lumbricalis(Petrorayzon),

.504.

lumbriciformis (Aous),

193.

lumbriciformis (Moriu-
gua), 91.

lumbriciformis (Nero-
phis), 193.

lumbriciformis (Scy-

phius). 193.

lumbriciformis (Syngna-
tbus), 192, 193.

lumbricoidea (Moringua),

91.

lumbricoides (Ophicli-

thys), 62.

lumbricoides (Opbiurus),
62.

lumbricoides (Pisoodono-
phis), 62.

lumbricoides (Sphage-
branchus), 86.

lumbrieus (Murania), 16.

lumpus (Cyclopterus),

310.

lunaris (Gastrophysus),

275.

lunaris (Orthragoriscus),

318.

lunaris(Physogaster),274.

lunaris ( Promecoce-
phalus), 275.

lunaris (Tetrodon), 274.

lunulatus (Balistes), 217.

lusitanicus (Centropho-
rus), 421.

lutea (Anguilla), 31.

Lycodontis, 93.

lyninia (Raja), 483.

lymma (TiEniura). 483.

lymma (Trygon), 478,483.

macassariensis (Mur£Ena),

111.

macer (Polyprosopus),

395.

Machephilus, 419
maclellandi (Ojjbich-

thys), 63.

maclellandi (Opbisiu-us),

63.

maclellandii (Pisoodono-
phis), ()3.

niacloti (Carcharias), 362.

uiacloti (Hypoprion),.362.

maclura (Pastinaea), 487.

maclura (Pteroplatea),

487.

macracanthus (Alutarius),

251.

macroccphala(Moringua),
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macrocephala (Mura-iia),

23,31.
maci'ocephalus (Aplithal-

michthys), 92.

macrocephaliLsi (Gymno-
murn?na), 133.

macrocenis (Moimcan-
thus), 231.

maorochir(Centruropliis),

macrochir(Moringua),91.
macrochir (Ophiclithys),

macrocbir (Opliisurus),

72.

macrodon (Ophichtlivs),

85.

macrodon (Spbagebran-
chus), 8.3.

Macrodon o phis, .'>4.

macrodus (SqualusV 392.

macroplithalma (An-
guilla), 28.

macrophthalmos (Mu-
rxna), 28.

macrops (Anguilla'), 23.

macrops (Balistes), 214.

macrops (Conger), 40.

macrops (Thyrsoidea),

111.

raacroptera(Anguilla),32.

macroptera (Goniobatis),

492.

macropterus (Mura;nich-

tbys), 62.

macropterus (Triodon),

270.

macrorbinus (Loxodon),

370.

macrorbyncbus (Car-

charias), 3.")8.

inacrorhynehus (L«vi-

raja), 4(54.

macrorliynobus (Opbis-

uriis ,
()().

macrorbvnoluis (Raja),

408.

iiiacrorbyiichiis (Scolio-

don ),
3.".8.

macrostonia (Cbtenoga-

leus), 37(i.

macrostonia (Heniiga-

leus), 370.

macro.stonia (Sternar-

cbus), 4.

macrostomus (Murai-

nicbtliys), 53.

macrostomus (Petromj-
zon), 500.

macrourus (Carapus), 7.

iiiucrura (Xaroine), 452.

iiiacnirus (Gyninolus). 7.

macrurus (Monacaiitlius),

247.

macrurus (Murasna), 127.

macrurus (Opbicbtbvs),
59.

macrurus (Pscudomona-
cantbus), 247.

macrurus (Sternopygus),
7.

macrurus (Tbyrsoidca),

macrurus (Triacantluis),

210.

macrurus (Trygon), 474.
niaculata (Mur;i!iia), 25,

27.

niaculata (Mvliobatis),

490.

niaculata (Xarcine), 452.

niaculata (Raja), 458.

maculala (Strophidon),

112.

maculato-striatus (Dio-
don), 310.

niiiculatuin (Scylliuni),

4(K), 401.

maoulatus (Balistes), 213,
214, 510.

maculatus (CantbiLler-

mis), 214.

maculatus (Diodon), 307.

maculatus (Galeocerdo),

378.

maculatus (Graleus), 378.

maculatus (Heptanchus),
399.

maculatiis(Mu8telus),387.

maculatus (Notorbvn-
cbus), 39S.

maculatus (Ostracion),

258, 200.

maculatus (Squalus),

401.

niacu'atus (Tetrodon),

295.

maculatus (Triakis), .387.

maculitcr (Diodon), 309.

maculipiiinis (Carcha-
rias), .373.

macubpinnis (Isogom-
)ib(idon), 373.

maculipninis (Munvna),
124.

maculipiiinis (Tiivr-

soidca), 124.

maculosa (llursena), 81.

uiaculosus (Acipcnser),

339.

maculosus (Ahiterius),

229.

macidosuji (Opbn'lilb\>).

Si.

maculosus (Opliisuru-s),

81.

maculosus (Petromyzoii),
.502.

maculosas (Pisoodono-
pbis), 81.

madeirensis (Pseudo-
niura'na), 125.

niaderensis (Muraena),
125.

maderensis (Raja), 4.">9.

magdalen;« (Txniura),
483.

inagnifica(Pisoodonoplu.s)

65.

magnioculis (Opbich-
tliys), 59.

niagniocidis (Scytalo-

pbis), 59.

mak.issariensis (Gymno-
tliorax). 111.

malabarica (Anguilla), 36.

malaisianum (Scvllium),

411.

inalavanum (Hemiscyl-
lium), 412.

malgumora, 35.

malleus (Squalus), 381.
malleus (Zygsena), 381,

518.

manadensis (Doryicli-

tbys), 184.

manadensis (Hippocam-
pus), 204.

manadensis (Syngn.), 184.

manatia (Raja), 497.
manazo (Mustebis), 387.

manillensis (Craynicion),

291.

manillensis (Muiwna), 25.

manillensis (Tetrodon),

291.

Manjuan, 329.

mannulus (Hippocani-
pus), 204.

manta(Cephaloptera),498.

mantschuricus (Acipen-
ser). 338.

maou (Squalus), 363.

mappa (Crayr.icion), 294.

mappa (Tetrodon), 2'.I3.

marcgravii (Rbiiiobatus),

444.

marcgravii (Sternopygus),

7.

margarita (Trygon), 479.
niai^iritatus (Cantlio-

gast*r), 301.

margaritiitu8(Psilonolus).

301.

niargarilatus ( Tctrandon).
.•;(H1, .•iOl.
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margaritatus (Tropidich-
thys, 301.

margaritiCer (Syngiia-

thus), 171.

margaritiferum (Chilo-

scylliiim), 412.

margaritopliorus(Gymno-
thorax), 101.

niarginalis (Hippocam-
pus), 1<J8.

marginata (Aiiguilla), 29.

marginata (Myliobatis),

493.

marginata (Raja), 4fi5.

marginata (Rliinopt«ra),

493.

marginata (TiBniophis),

124.

marginata (Tliyrsoidea),

124.

marginatus (Conger), 38.

marginatiis (Leptocepba-

lus), 143.

marginatus (Leptorhino-
pbis), 64.

marginatus(Miir;rnop8is),

69.

marginatus (Ophiclithy.s),

64.

marginatus (Ophiurus),

64.

marginatus (Trygon),
472.

marina (Typlile), 154.

marinus (Petromyzon),
501.

markworti (Poeciloce-

pbalus), 69.

niarmorata (Amia), 325.

marmorata(Anguilla), 24,

27.

marmorata (Dalopbis),

88.

marmorata (Gymno-
muritna), 133.

marmorata (Muraina), 25,

94.

marmorata (Pteroplatea),

487.

marmorata (Torpedo),

450.

marmorata (Unibrancba-
pertura), 15.

marmoratum (Scvllium),

400.

marmoratus (Callecbe-

lys), 88.

marmoratus (Monopte-
rus), 14.

marmoratus (Ophich-
tbys), 88.

marmoratus (Rbam-
phichtbys), 5.

marmoratus (Spbage-
brancbus), 88.

marmoratus (Symbran-
chus), 15.

marmoratus (Tetrodon),

284.

marmorea(Mur£ena), 1 19.

marmoreus (Munvno-
pliis), 119.

maroeeana (Raja), 466.

marsiglii(Acipenser), 336.

Marsipobrancbii, 499.

martensii (Syngnatbus),

175.

martinicensis (Nerophis),

192.

massiicbuselteusis (Mona-
cantbus), 240.

massena (Cepbaloptera).

496.

matbematicus (Tetrodon),

274.

mauritiana (Anguilla),25.

mauritiana (Muraena), 94.

mauritianus (Scymnus),
428.

maxima (Selache), 394,

518.

maximiliani (Sternar-

cbus), 2.

maximus (Squahis), 394.

medinilla (Balistes), 225.

mediorostris (Acipenser),

342.

mediorostris (Anguilla),

29.

mediterranea (Chimiera),

349.

meerdervoortii (Raja),

455.

megalodon (Pristis), 437.

megalopterus (Mustelus),

385.

megalurus (Monacan-
tbus), 237.

megastoma (Anguilla), 34.

Melanicbtbys, 227.

melanocepbalus (Mona-
canthus), 242.

melanocbir (Anguilla),

32.

melanocbir (Opbicbtbys),

74.

melanopleura (Balistes),

225.

melanopsis (Diodon),

807.

melanopterus (C'arcba-

rias), 369.

melanopterus (Prionace).

370.

melanopterus (Priono-

don), 370.

melanorbynchus (Aro-
thron), 293.

melanospila (Mura'ua),

109.

melanospila (Tieniura),

484.

m elanospilos (Gymno-
tborax), 109.

melanospihis (Hippo-
campus), 202.

melanostonms (Priatiu-

rus), 406.

melanotivnia (Calleche-

lys),87._

melanotsenia (Opbicb-
tbys), 87.

melanotbos (Holocan-
thus), 274.

melanotis (Limamurtena),
98.

melanotis (Mura?na), 98.

melanuropterus (Mona-
canthus), 231.

melanurum (Nettastoma),

48.

melastomum (ScyIlium),

407.

melastomus (Scylliorbi-

nus), 407.

meleagris (Crayracion),

294.

meleagris (Mia-ama), 96,

100, 102.

meleagris (Ostracion),

261.

meleagris (Priodono-
phis). 103.

meleagris (Tetrodon),

294, 299.

meleagris (Tliyrsoidea),

100.

Melicbtbys, 212.

mellis,sii Con gi-omuraena),
42.

menisorrab (Carcbarias)

,

371.

menisorrah (Prionodon),
371.

mento(Doryicbtbys\ 181.

mento (Syngnatbus), 181.

messinensis (Hyoprorus).
144.

meyeni (Tieniura), 483.

Micristodus, 396.

microcellata (Raja), 4.58.

microcepbalus(Scymnus),
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microceplialus (Squalus),

42«.

microchir (Eclielus), 51.

microclur(Moringua), ',11

.

microchir( Paramyriis) ,5

1

microdon (Pristis), 4;}{).

microdon (I'scudotriacis),

a'J5.

microdon (Thyrsoidea),

125.

Microdonopliis, 54.

Mjcroiiiesus, 493.

Microphis, 179.

microphthalma (Narcine),

452.

microphthalimis (G-astro-

physus), 278.

microphtlialimis (Tetr.i-

branchus), 17.

micropoecihis (Gyiiino-

thorax), 94.

micropoecihis (MuraHna),

94.

microps (Caroliarias), 373.

microptera , Anguilla), 29.

micropterus (Gyinno-
murrena), 134.

micropterus (Mur;Bna),
133.

micropterus (Scymnus),
427.

microspila(Mursena),109.

luicrostigniius (Myro-
phis), 51.

iiiicrosioma (Conger), 77.

microstoma( Heniigaleus)

,

375.
microstoinus(Conger), 41.

microstomus (Mura-nich-
thys), 52.

microstomus (Sterno-

pygus), 8.

micrura (Pteroplatea),

487.

micrura (Raja), 487.

Mielga, 417.

migratoria (Anguilla), 29.

MUandrc, 379.

milberti (Carcharias), .'>(13.

milberti (Eulamia), 3(i3.

milberti ( Prionodou), 31!.'!.

iniliaris (Murana), 100.

miliaris (Thy rsoidea), 1(X).

milii (Callorhynchus),

351.

millepunetatus (Doryicli-

thys\ 183.

milvus (Myliobatis), 490.

491.

Minhocao, 3J3.

minimus (Ophi.-^urus). Cii

.

minor ( Mur;i'na >, 105.

minor (Priodonopliis),

105.

miraletus (Raja), -158,

400, 4t)2.

mitis (Balistes), 218, 517.
moa (Anguilla), 35.

moa (Murana), 35.

Mobula, 49«.

Mobular, 49(5.

modesta (Muncna), 126.

modestus (Chonerhinus),
271.

modestus (Syngnathus),
l(i6.

modestus (Tetraodon),
271.

mode.stus (Xenopterus),

271.

mohnikei(IIippocampus),
20().

mokarran (Sphyrna),383.
mokarraa (Zyga;na\ 383.

mola (Cephalus), 317.

mola (Diodon), 317, 318.

mola (Orthagoriscus),

317.

mola (Tetrodon), 317.

Molacanthidse, 318.

molendinaris (Murtena),
129.

Molina, 317.

nioluccensis (Centropho-
rus), 421.

moluccensis (Dalophis),85

moluccensis (Hippocam-
pus), 202.

moluccensis (Munvna),
126.

nioluccensis(Opliichthys),

85.

moluccensis (Pisoodono-
phis), 78.

moluccensis (Priodono-
pliis), 120.

moluccensis (Sphagebi-an-

chus), 85.

monaca (Murama), 125.

Monacanthus, 229.

monckei (Hippocampus),
202.

nionensis (Squalus), 390.

nionge (Notidanus), 397.

Monk, 430.

monoceros (Alutercs),25 1

.

monoceros (Balistes),242,

251.

monoceros (Monacan-
thus), 251.

nionocin-ous ( Gvninotho-
raxl. 12.-!.

monochrous (Mura;ua),
12:3.

Monopterliinus, 397.
Monopteru.f, 14.

Monotrcla, 272.

Monotretus, 290.

monslrosa (ChimaTa),
349.

moorii (Murajnichthys),

Mordacia, 507.
mordax (Conger), 50.

mordax(Maerodonophi8),
56.

mordax (Mordacia), .507.

mordax (Munrna), '.14.

mordax (Petromyzon),
507.

moreiia (.\nguilla), 29.

moringa (Murama), 96,
120.

Moringua. 90.

moringua (Murana), 120.

mormyrus (Sternarciuis),

4.

morrisii (Leptocephalus),

39, 139.

morula (Raja), 409.
mosaica (Raja), 450, 459.

mos.sambica (Anguilla),

28.

mossambicus (Syngna-
thus), 170.

motoro (T;uniura), 484.
mowa (Anguilla), 35.

mucosis.sima (Raja), 468.

mucronata (R;ija), 408.

mucronatus (Neoconger),
49.

Mud-fish, 325.

Mud-Lamprey, 504.

miilleri (Carcharias), 300.
373.

miilleri(Gingly niostonia),

408.

miilleri (Murjena), 117.

miilleri (Prionodon), 373.

miiUeri(Rhampluchthys),
0.

miilleri (Toeniura), 484.

miilleri (Trvgonoptera'),
48f..

multidens (Conger), 40.

multidentata (Ptyobran-
ohus), 90.

multifasciata (Thyrsoi-

dea), 118.

mu1tiiiiaculatus( Diodon),
.307.

multiocellala (.Miirii>na>,

94.
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multiradiatus (Monacan-
thus), 248.

multistriatus (Anchiso-

mus) 283.

multistriatus (Tetrodon),

285.

mundus(Urotrygon),485.
mun8ing(Carcharias),365.

munsing(Pnonodon),yG5.
Murrena, 93.

muraena (Grymnothoras),

96.

muraena (Syngnathus),

164.

Murfenesocina, 45.

Mursenesox. 45.

Mursenichthys, 52.

Murajnidir, 19.

Murreuina, 93.

Murasnoblenna, 133.

Murajnoidei, 19.

Mursenophis, 93.

Muraenopsis, 54.

Mustelina, 383.

Mustelus, 385.

mustelus (Galeus), 386.

mustelus (Squalus), 385.

Myliobatidffi, 488.

Myliobatina, 488.

Myliobatis, 488.

Mylorhina, 493.

myriaster (Anguilla), 40.

Myrichthys, 19.

Myrina, 49.

Myriosteon, 436.

Myroeonger, 93.

Myrophis, 50.

Myrus, 49.

myrus I'Anguilla), 50.

myrus (Conger). 50.

myrus (Muraena), 38, 46,

50.

mystax(Congromur.), 43.

mystax (Murana), 43.

Mystriophis, 54.

Myxine, 510.

Myxinidse, 510.

naccarii (Acipenser), 336.

517.

naevus (Raja), 462.

Nannocampus, 178.

nanus (Urdcampus), 179.

narce (Raja). 449.

narce (Torpedo), 449.

Narcine, 452.

Narcobatis, 448.

nardoi (Acipenser), 3'!6.

narinari (Aetobatis), 492.

naritus (Chonerhinus\

271.

naritus (Tetraodon), 271.

naritus (Xenopterus),271

.

narke (Torpedo), 449.

nasicornis (Alutera), 254.

nasicornis;^Monacantlius),

254.

nasicornis (Pseudalu-
teres), 254.

nasus (Acipenser), 337,
517.

nasus (Diplanchias), 318.

nasus (Mola), 318.

nasus ( Ostracion), 263.

nasus (Squalus), .390.

nasuta (Raja), 469.

natalensis (Squalus), .386.

natalensi.s (Tetrodon),

303.

natans (Pegasus),148, 149.

nattereri (Sternarcbus),3.

Nebrius, 407, 409.

nebulosa (Anguilla), 27.

nebulosa (Muraena), 96,

130.

nebulosus (Balistes), 211.

nebulosus (Gymnotho-
rax), 130.

Nejoncigon. 501.

nematophorus (Mona-
canthus), 241.

Nematosoma, 190.

Nemichthyina, 21.

Nemichthys, 21.

nemurus (Monacantluis),

242.

nemurus (Paramonacan-
thus), 242.

Neoconger, 49.

neoguinaicum (Ophiso-

ma), 43.

neoguinaicu.s (Conger) ,43.

Nerophis, 190.

Nettastoma, 48.

nicaeensis (Scymnus), 42(').

nicaeensis (Squalus), 426.

nicthemerus (Diodon),
31.5.

nieuhofl (Triacanthus*,

209.

nieuhofii (MvHobatis),

491.

nieubofii (R^ja), 491.

niger (Balistes), 218, 228.

niger (Conger), 39.

niger (Erythrodon), 228.

niger (Petromyzon), 504.

niger (Spinax), 424.

niger (Xenodon), 428.

nigra (Narcine\ 453.

nigra (Stigmatophora).

190.

nigra (Torpedo), 449.

nigricans (Enchelycore),

13.5.

nigricans ( Muraena), 135.

nigricans (Murenophis),
135.

nigricans (Petromyzon),
503.

nigrolineata (Mura;na),

94.

nigrolineatus (Diodon),

310.

nigromaculata (Apteri-

gia), 15.

nigromarginata (Neouui-
ra?na), 103.

nigropunctatus (Crayra-

cion), 293.

nigropunctatus (Tetro-

don). 293.

nigroviridis (Tetrodon),

299.

nilotica (Anguilla), 29.

nitens (Monacantlius),

229.

nitidus (Balistes), 221.

niveatus (Tetraodon),278.

nobiliana (Torpedo), 449.

noordzicki (Conger), 38.

norvegicus (Squalus), 427.

notacanthus (Ostracion),

258.

notatus (Balistes), 221.

Notidanidse, 397.

Notidanus, 397.

Notorhynchus, 399.

novsB bollandia' (Hippo-
campus), 201.

novaeorleanensis (An-
guilla), 31.

novaeterrae ( Anguilla). 29.

noTemmaculatus (Dio-

don), 307.

novemraaculatus (Para-

diodon), 307.

nubila (Mursena), 105,

110, 117, 118.

nuda (Trygon), 476.

nudipinnis (Pristiopho-

rus), 432.

nudiventris (Acipenser),

3.36, 517.

nudivomer (Mura;na),

104.

Nurse Hound, 403.

nyctbemerus (Atopomyc-
terus), 315.

obesus (Carcluirias), 383.

obesus (Echinorhi)Uis),

428.
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obesus (Tria-nodon), 'MS.

obliterutus (Alutarius),

2.')1.

oblongus (Cephalus), ol20.

oblongus (Monacaiithus),

241.

oblongus (Orthagoriscus),

320.

oblongus (Physogaster),

278.

oblongus (Tetrodon), 278.

obscurus (Carcharias),

30(5, 518.

obscur-.us (Platypodon),

366.

obscurus (Prionodon),

306.

obscurus (Squalus), 3fi(j.

obtusa (Eulamia), 363.

obtusirostris (Acipenser),

341.

obtiisus (Rliinobatus),

443.

obtusus (Squalus"), 363.

obvelatus (Prionodon),

366.

occa (Pristis). 437.

occidentalis (Amia), 32.5.

occidentalis (Conger), 31).

occidentalis (Monacan-
thus), 2.37.

oc«identali.s (Torpedo),

448.

oeeanica (Angiiilla), 40.

ocellata (MuraMia), 102.

oceUata(Mura'nopsis), 68.

ocellaUi (Raja), 4.5o.

ocellata (Torpedo), 44'.»,

4.53.

ocellatum (CliiloscylH-

um), 410.

ocellatus (Canthoga.stcr),

301.

ocellatus (Diodon), 279.

ocellatus (Gymnothorax),
102.

ocellatus (Ophichthvs),

ocellatus (Ophisurus), 68.

ocellatus (Priodonophis),

103.

ocellatus (Psilonotus),

301.

ocellatus (Squalus), 410.

ocellatus (Tetrodon), 279,

30(1,301.

occllicauda (Amia), 32.5.

oculata (Ra.ia). 461.

oculata ( Squat ina), 431.

oculata (Torpedo), 4.50.

oculatuni (Hemiscvlli-

um), 411.

ooulatus (Bal isles), 214.

oeulatus (Cautliiderniis),

214.

oeulatus (Cylindrostcus),

320.

oeulatus (Lepisosteus),

329.

oeulatus (Monacanthus),
235.

oeulatus (Pisoodonophis),

82.

oeulatus (Sphagebran-
chus), 84.

oculeus |Myliobatis),491.

oeulus(Helniichthvs),140.

Odontas])is, .392.

oire (Balistcs), 227.

olfer.sii (C'ephaloptera),

497.

olfersii (Dicerobatis),497.

oligopeltis (Acipenser),

345.

oligopeltis (Antaceus).

345.

olivacea (Murwnoblen-
na), 134.

omalii (PetromyEon),503.
Ophicardia, 14.

Opbichthyina, 54.

Ophichthys, .54.

opliidion (Nerophis), 192.

ophidion (Scyphius", 192.

opliidion (Syngnathus),

191, 192, "193.

Ophiognathus, 22.

opbis (Murana), 1.30.

ophis (Ophisurus), 81.

opbis (Tlu-vrodontis), 130.

Opbisoma, 40.

Opbisternon, 15.

Ophisuraphis, 54.

Ophisurus. ,54.

opistophthalmus (Con-
ger), 41.

oppositus (Monacanthus),
240.

orbicularis (Chilomycte-

rus), 312.

orbicularis (Cyclichtbvs\

312.

orbicularis (Diodon). 312.

orbicularis (Raja), 41^2.

orbicularis (Trygon\ 482.

orhignyanus (Conger), 37.

orbignyi (Ta?niura), 484.

orientalis(Acippnser)..3.'{.3.

orientalis (Dalophisl, 87.

orientalis (Ophichthys),

87.

orientalis (Sphagebran-

chiis'). 87.

oi"nata (Amia), 325,
ornata (.'\racana), 267.

ornata (Ostracion), 267.

ornata (Pcecilophis), 131.

ornata (Trygon), 483.

ornatis-simus (Balistcs),

223.

ornatissimus (Herpetoich-
thys), 67.

ornatissimus (Ophich-
thys), 67.

omaluni (Scylliiun\ 412.

ornatus (Balistes), 252.

ornatus (Ostracion), 262.

ornatus (Tetrodon), 303,

orsini (Ozodura), .318.

Orthagoriscus, 317.

orthagoriscus (Cephalus),

317.

Orthragori.-jcus, 317.

osseus (Esox), 3.30.

osseus (Lepidosteus), .330.

osteosticta (Trygon), 480.

Ostracion, 255.

Ostracion tina, 2.5.5.

otaheitensis (Anguilla),

24.

otarius (Lepisosteus), 3.30.

oviceps (Lactophrys).2.56.

owenii (Pristiophorus),

432.

Os-Ray, 496.

oxyeephalus (Triacan-

thus), 210.

Oxyeonger, 48.

Oxymonacanthus, 229.

Oxynotus, 417.

Oxyrhina, 389.

oxyrhina (Muncna), 29.

oxyrhynchus (Acipenser),

343.

oxyrhynchus(Carcharia8),

375.

oxyrhynchus (Conger),4<>.

oxyrhynchus (Huso), 343.

oxyrhynchus (Isogompho-
don), .375.

oxyrhynchus (La;viraja),

469".

oxyrhynchus (Priono-

don). 37.5.

oxyrhynchus (Raja), 4.55,

4(;.5", 469.

oxyrhynchus (Stornar-

chus). 4.

oxyurus (Lepisosteus),

3.30.

Ozodura, .317.

ozodura (Orthragoriscii.s),

318.
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pachycephalus (Tetro-

cIoq), 274.

paclivgaster (Cheilich-

thys), 287.

pachygaster (Tetrodon),

287.

pacifici (Opliiclitliys), 7(i.

palembangenais (Crayra-

cion), 288.

palembangensis (Tetro-

don), 288.

Pallasia, 318.

pallens (Ophicbthys), fil.

pallens (Ophisurus), 61.

pallens (Pisoodonophis),

61.

palmas (Polypterus),

327.

pantlicra (Torpedo), 451.

pantherina(Mureenophis),

116.

pantberina (Sidera), 116.

pantberiniun ^Scyllium),

406.

pantherinus (Cestracion),

416.

pantberinus (Gymnotho-
rax), 116.

pantberinus (lebthyo-

pbis), 133.

pantberinus (Ebampbicb-
tbys), 5.

pantberinus (Tetrodon),

295.

papaciuus (Neropbis),

192.

papaciuus (Scypliius),

192.

papacinus (Syngnatbus),

192.

papillosus (Balistes), 243.

papua (Tetrodon), 301.

Parabalistes,212.

Paradiodon, 3<)6.

paradoxa (Fistularia),

152.

paradoxa (Lepidosiren),

323.

paradoxum (Solenosto-

ma), 152.

paragaudatus (Aleute-

rius), 250.

Paral uteres, 229.

Paranionaeantbus, 229.

Paramyrus, 51.

Parascyllium, 410.

Paratrygon, 472, 482.

pardalis (Gynniotborax),

99.

parda'is (Liomoiiacan-

thus), 231.

pardalis (Monacantbus),

230.

pardalis (Mui'tena), 99.

pardalis (Opbicbtbys),82.

pardalis (Opbisurus), 82.

pardalis (Tetrodon), 281.

pareb (Trygon), 473.

pareva (Aluteres), 252.

parilis (Opbicbtbys), 59.

parilis (Opbisurus), 59.

parilis (iScytalopbis), 59.

parraianus (Monocan-
tbus), 231.

parvidentata (Ptyobran-

cbus), 90.

parius (Tetraodon), 291.

passan (Apteronotus), 2.

pastinaca (Kaja), 478.

pastinaca (Trygon), 478.

pastinaca (Trygonobatus),

478.

Pastinacbus, 473.

pastinacoides (Trygon),

473.

patoca (Leiodon), 289.

patoca (Tetrodon), 278,

288.

paueiporus (Opbiebtlivs),

60.

pavonina (Mur;vna), 98.

peckianus (Syngnatbus),

157.

pectinatus (Pristis), 437.

Pedalion, 317.

PegasidK, 146.

Pegasus, 147.

pekinensis ( Murajna), 29.

pelagicus (Syngnatbus),

154, 157, 165.

peli (^Precilopbis), 132.

peli (Rbiuoptera), 493.

pelii (Murivna), 132.

pellucidum (Opbidiuni),

139.

pellucidus (Lepidopus),

141.

penicilligerus (Cba'to-

dermis), 245.

penicilligerus (Mona-
cantbus), 245.

penicillus (Syngnatbus),

171.

pennant i (Squalus), 390.

pennantii (Lagoceplialus),

273.

pennantii (Tetrodon),

273.

pentacantbus (Ostraeion),

264.

pentacornis (Ostraoion),

264.

pentagon us (Syngnatb us)

,

173.

peregrinus (Squalus), 394.

perlatus (Syngnatbus),

174.

Perlon, 398.

peronii (Callorbyncbu8\
351.

peronii (Monacantbus',
249.

perrotteti (Pristis), 436.

personatus (Aluteres),

253.

personatus (Monacan-
tbus), 253.

perspicillaris, Tetraodon ),

297.

petelli (Gyninotborax),

105.

petelli (Mursena), 105.

petersii (Tetrodon), 300.

Petromyzon, 500.

Petroinyzontidre, 499.

pfeifferi (Mura?na), 1 16.

pfeiflferi (Sidera), 116.

|)baleratu8 (Balistes), 213.

pbayriana (Opbicardia),

14.

pbilippi (Heterodontus),

41.5.

pbili]ipi (Rbinobatus),

443.

phillipi (Cestracion), 415.

pbillippi (Squalus), 415.

pblegon (Syngnatbus),

156.

Phyllopteryx, 196.

pbvmatodes (Scyllium),

412.

physa (Tetraodon), 290.

Physodon, 360.

Pbysogaster, 271.

piceus (Balistes), 228.

picta (Muriena), 116

pieta (Torpedo), 450.

pictum (Lamnostoma),
87.

pictum (Scyllium), 401.

picturata (Alutera), 252.

pictus (Gymnothorax),
116.

pictus (Torpedo), 453.

pilo.-ius fDiodon), .316.

pilosus (Holocanthus),

21)1.

pilosus (Tricbodiodon),

316.

pinnata (Mura'na), 23.

pinnatus (Synapbo-
branclius), 23.

Pipe-fish, 191.
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Pipo-flsli, Broad-nosed,
154,

Pipe-fish, Great, 157.

Pipe-fisli, Little, Ut."..

I'ipe-fish, Ocean, 101.

Pipe-fish, Snake, 191.

Pipe-fish, Straight-nosed,

192.

Pira-aca, 237.

Pisoodonophis, .54.

Plaeoganoidei, '.i'i2.

Plrtgio.stomata, 35,3.

plagiosuni (Chiloscyl-

hum),412.
plagiosum (Scyllium),

411.

planci (Mola~), 320.

planci (Tjmpanomium),
318.

planeri (Lampotra), 505.

planeri (Petroniyzon),

504.

Planircstra, 346.

platifrons (Monacan-
thus), 229.

platirhynchus (Scaphi-

rhjnchus), 345.

platorhynchu.s (Aci-

penser), 345.

plato.stomu.s(Lepisosteus),

329.

platvcephala (Anguilla),

29.

platycephal us (Heptan •

chus), 398.

platycephahis (Noti-

danus), 398.

platTcephalus (Squalus),

398.

platyodon (Squalus), 363.

Platypodon, 3()3.

Platyrhina, 470.

platyrhina (Murana),
32.

pl.ityrhinchus (Lepisos-

teus), 329.

platyrhynchus ( Anguilla),

32.

platyrhynchii.^ (Squalus),

379.

platyrhynchus (Thalasso-

rhinus), 379.

platystomus (Tjepidos-

tous), 329.

plcbejus (Mustolus), 386.

Plectognatlu, 207.

Pleuracromylon, 385.

pleurostictus (Uoryich-
thys), 185.

pleurosti etus ( Microphis),

185.

pleurotsenia (Carcharias),

374.

pleurotajnia (Priunodon),

374.

playfairii (Carcharias),

362.

playlairii (Ophichthys),

76.

pliunbeus (Petromvzon),
505.

plumieri (Diodon), 306.

plmnieri (Tetrodon), 284.

Pnoumabrancluis, 1.3.

Poecilocephalus, 54.

pcreilolwnuis (Syngna-
thus), 174.

pnecilonotu.s (Tetraodon),

278.

Pa?cilophis, 93, 128.

pa?cilura (Eaja), 487.

pcecilurus (Trygon), 487.

Pdgonognat.hus, 255.

])(ilitu.'^ (Tetrodon). 281.

Pollee-makuui, 409.

poUeni (Narcacion),450.

polyacanthus (Syngna-
thus), 184.

polylepis (Trygon), 475.

Polyodon, 346.

polyodon (Cirrhimu-
r£Ena), 75.

polyodon (Mur.Tna), 128.

polyodon (Ophisurus), 75.

polvodon (Rhinoptera),

495.

polyodon (Strophidon),

128.

Polyodontida;, 346.

polyophthalmus (Dalo-

phis), 85.

polyophthalmus (Gymno-
t'horax), 110.

polvophthalmus (Mu-
rWna), 109.

polyophthalmus (Ophich-
thys), 73.85.

polyophthalmus (Rhino-

bat us), 44(i.

polyoplithalmus (Spliage-

branchus), 86.

polyophthalmus (Syr-

rliina), 446.

polvprion (Solegnathus),

195.

Polypro.sopus, 395.

Polypterid.T, 326.

Polypterus, 326, 517.

polytfPiiia (Ilippocam-

jlus). 202.

polytrema (Bdellostoma).

512.

polyuranodon, 93.

polyuranodon (Gvinno-
thoraxn 114.

polvurnnodon (Murivna),
114.

polyzona (Echidna), 129.

polyzona (Heteroconger),

44.

polyzona (Muranna), 129.

polvzonus (Pa?cilophi.<),

129.

pontica (Raja), 4.56.

ponticcrianus (Ichthyo-

caminis), 177.

ponticus (Svngnalhus),
1.54.

Porbeagle. 389.

porcatu.*! (Balistes\ 226.

Porobronchus, 145.

Poroderma, 400.

poro.sus (Carcharias),

365.

poro.sus (Prionodon\ 36.'>.

porosus (Squalus), 357.

porphyreu.s (Mureno-
phis), 94.

porphyreus (Ophisurus),

5(5.

porphyreus (Tetrodon),

porphyrus (Mystriophis),

.56.

potainophilus (Ophisu-
rus), 77.

potaniophilus (Pisoodo-

nophis), 77.

potamophilus (Tetrodon),

299.

prasina (Mur»na), 123.

praslensis (Balistes), 225.
praslinensis (Balistes),

225.

praslinoides (Balistes),

225.

prat-bornon, 116.

pratbernon(Muraena),l 19.

pricka (Petroniyzon), 503.

Pride, 504.

Prilonotus. 271.

Priodonophis, 93.

Prionace, 303.

Priono<lon. .363.

prionurus (Alutarius),

234.

prionurus(Monacanthus),
2;m.

prionurus (Paraluteres),

2.34.

prionurus (Squalus), 406.

Pristidw, 4.3t).

Pristiophoridtr. 4.31.
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Pristiopho rus, 4.'}1.

pristipelti8(DoryichtliTs),

179.

Pristis, 436.

pristis (Mura;nesox), 45.

pristis (Pegasus), l4S.

pristis (Squalus), 438.

Pristiorus, 406.

proboscideus (Mona-
eantbus), 2.52.

productus (Cylindros-
teus), 330.

productus (Rhinobatus),

441, 518.

Proruecocepba'e, 271.

prosopeion (Gyiiino-

tborax), 113.

prosopeion(Murrena),113.

protervus (Congrus), 46.

Protocampus, 193.

Protomelus, 322.

Protopterus, 322.

Prymnothonus, 145.

Psammobatis, 470.

Psilocephalus, 255.

psittacus (Chelichtbys).

286.

psittacus (Tetrodon), 286.
Pseudaluteres, 229.

Pseudobalistes, 212.

Pseudomonacantbus, 229.

Pseudomoringua, 90.

Pseudomursena, 93.

pseudopterus (Tetrodon),

295.

pseudothyr.soidea (Mu-
rsena), 112.

pseudothyrsoideiis (Gym-
nothorax), 112.

Pseudotriacis, 395.

Ptyobrancliina, 90.

Ptyobrancbus, 90.

Pteroplatea, 486.

pterygera (Coecula), 85.

pullus(Monacantlius),231

.

punctata (Alutera), 254.

punctata (Lamna), 390,

518.

punctata (Lycodontis\
112.

punctata (Muraena), 102,

113, 120.

punctata (Murenopbis),
100.

punctata (Oxyrbina), 391.
punctata (Raja), 456, 458.

punctata (Strophidon),

112.

punctata (Trygon), 474.

punctatissima (Anguilla),

31.

pvmctatissimus (Tetro-

don), 502.

puncfcito-fasciata (Murse-
na), 106.

punctato-fasciatus (Gym-
notborax), 106.

punctatum (Cbiloscyl-

lium), 413.

punctatus (Aprionodon),
361.

punctatus (Balistes), 216,

236.

punctatus (Carcbarias),

361.

punctatus (Diodon), .306.

punctatus (Gymnotbo-
rax), 102.

punctatus (Leptocepba-
lus), 140.

punctatus (Micristodus),

396.

punctatus (Monacan-
thus), 234, 254.

punctatu.? (Myropbis),50.
punctatus (Ostracion),

261.

punctatus (Squalus), 361,

408.

punctatus (Tetrodon),

282.

puncticeps (Cryptopte-
rus), 60.

puncticeps (Ophichtbys),
60.

punctifer(C rotalopsis),56
punctifer(Opbicbtbys),56

punctipinnis (Dermato-
stethus), 156.

punctulatus(Anguisurus),

86.

punctulatus (Dicotylich-

thys), 315.

punctulatus (Hippocam-
pus), 202.

punctulatus (Mustelus),

385.

punctulatus(Squalus),408

punctus (Conger), 41.

punetus (Congromurre-
na), 41.

Purague, 444.

purpurea (Trygon), 472.

pusillum (Acantbidiuni),

425.

pusillus (Monacantbus),
229.

pusillus (Spinax), 425.

pustuIatus(Tetrodon ^,291

putaol (Gymnotus), 9.

putnami (Acipenser), .3.33.

putnami (Antaceus), 333.

pygniaeus (Acipenser),

335, 340.

Pyrodon, 212.

pyrois (Sipbonostomus),
1.54.

pyrois (Syngnatbus), 154.

pytlion (Muriena), 106.

quadratus (OpMchtbys),
89.

quadratus (Spbagebran-
cbus),89.

quadricornis (Acantho-
stracion), 258.

quadricornis (Ostracion),

257.

quadriloba (Raja), 494.
quadriloba (Rliinoptera),

494.

quadrimaculata (Raja),

461, 462.

quadrimaculatus (Dio-
don), 307.

quadrimaculatus (Para-
diodon), 307.

quincunciatus (Ophicb-
tbys), 83.

quinqueaculeata (Raja),

492.

quoyi (Cestracion), 416.

quoyi (Heterodontu8),416

radiata (Raja), 460.

radula (Dasybatis), 461.

radula (Raja), 461, 462.

rafinesquii (Scaphirbvn-
ebus), 345.

Raitaboura, 90.

Raja, 455.

Rajidse, 465.

ramulosus (Hippocam-
pus), 201.

Ranzania, 317, 319.

rashleigbanus (Polypros-

opus), 395.

rasbleigbanus (Squalus),

395.

ratzeburgii (Acipenser),

340.

rayneri (Galeocerdo),377.

Ray, Painted, 458.

Ray, Spotted, 458.

rectanguIus(Balistes),225.

redi (Ortbragoriscus),318.

reevesii (Mursena), 107.

reevesii (Ostracion), 267,
regius (Herpetoicbtbus),

66.

regius (Opbicbthys), 66.

regius (Opbisurus), 66.

reinliardtii (Anguilla),27.
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reinliarcllii (^Kliainpliieli-

tl.js), 5.

remicaudus (Centruro-
phis), 73.

remicaudus (Opliiclitliys),

73.

remiger (Opliisunis), 68.

remota'i (C'!iroliarias),3(i3.

reinotus(Prionodou),363.
Renard niarin, .i',)3.

ronardi (Ostracion), 262.

Reniceps, 380.

reticidaris (Anchisomus),
282.

reticularis (Gymnotho-
rax), 104.

reticularis (Mura^na'l.lO.").

reticularis (Muranophis),
105.

reticularis (Tetrodon),

296.

reticulata (Amia), 32.^).

reticulata (Mura;na),104.

reticulata(Spatularia),346

reticulata (Thaerodontis),

106.

reticulatus (BaUstes), 222.

reticulatus (Chilomyte-

rus), 313.

reticulatus (Diodon), 309,

313.

reticulatus (Gyinnotho-
rax), 105.

reticulatus (Tetraodon),

293.

retzii (Mola), 318.

ret/.ii (Orthragoriscus),

318.

retzii (Syngnathus), 17.').

Rhachinotus, 471.

Rhamphichthvs, 4.

Rliampliobatis, 440.

Rhanipliostornarchus, 4.

Rhina, 430. 440.

Rtiinidse, 4.30.

RhinobatidiB, 440.

Rhinobatus, 440, 441.

rhinobatus (Raja), 446.

rhinobatus (Rhinobatus),

443.

rhinoceros (Alutprcs),254.

Rhinocryplis, 322.

rhinocrvptis (Protopte-

rus),322.

Rhinodon, 396.

Rliinodontida', 396.

Rliiuoiitera. 493.

rhinorliyncluis (O.stra-

oion), 263.

Rhinoscymnus, 420.

Rhinotriacis. 384.

rhodocephalus (Gymno-
thorax), 111.

rliodochijus (Echidna),
132.

rhodochilus (Muroena),
i;}2.

rhodopterus (Triacan-
thus), 209.

rhyncha;nus (Syngna-
thus), 154.

rhynchaus (Acipenser),

339.

Rhynchobatus, 44( ).

Rhynchote, 271.

Rhyncliotus, 272.

rhytidoderma (Ophich-
thys), 63.

rhytidoderinatoides(Oph-

ichthys), 62.

richardsonii (Gymnotho-
rax), 118.

richard.sonii (Muriena),
118.

richei (Amblyrhynclio-
tus), 285.

richei (Gastrophysus),

285.

richei (Tetrodon), 285.

ringens (Balistes), 221

,

228.

ringens (Centrophorus),

423.

ringens (Melichthys),228.

ringen8(Scymnodon ),423.

rissoi (Tilurus), 144.

River Lamprey, 502.

rivulatus (Balistes), 222.

rirulatus (Diodoni, 310.

rivulatus (Tetrodon )..305.

Rodhaae, 406.

romana (Muraena), 96.

rondeletii (Carcharias).

378.

rondeletii (Carcharodon"),

392, 518.

rondeletii (Hippocam-
pus). 199.

rondeletii (Orthragoris-

cus), 318.

rondeletii (Siphonosto-

nius), 154.

rondeletii (Syngnathus),

154.

rosaoeus (Hippocampus),
201.

rostellata (Raja), 465.

rostellatus (Mystriophis'),

rostellatus (Ophichtbvs),

56.

rostellatus(Ophisuru9),r>6

rostrata (Muraena), 31.

rostrata (Murenophisi,
12U.

rostrata (Raja), 465, 460.
rostnitiLs ((iymnotusl, 5.

ro8tratU8(Gyranothorax),

120.

rostratus (Laemargus),
427, 518.

rostratus (Ophisurus ), 46,

61.

rostratus (Rhamphich-
thys), 5.

rostratus (Scymnus), 427.

rostratus (Sphagebran-
chus), 55.

rostratus (Squalus), 390.

rostratus (Tetrodon), 'M'.i.

rotundatus (Balistes),

214.

rotundatus (Siphonosto-

mus), 155.

rotundatus (Syngnathiis),

1.55.

rousseaui (Syngnathus),

163.

Roussette, Grande, 402.

Roussette, Petite, 403.

ruber (Petromyzon), 504.

rubicundus (Acipenser),

338.

rubescens (Conger), 37.

rubescens (Syngnathus),

157.

rubripes (Gastrophysud),

279.

rubripes (Tetrodon). 279.

rubus (Dasybati?), 4.56.

rubus (Raja). 4.56, 4.58.

rudis(Monacantlius), 244.

rudis (Psammobatis),

470.

rudis (Trrgon). 479.

rupelli;e (Dalopiiis), 104.

rupertianus (Acipenser),

339.

riippellii (Ginglymosto-
ma), 409.

riippellii (Monacanthus),
231.

riippellii (Muraena), 104.

russellii (Squalus), 358.

nissellii (Triacanthus),

209.

ru8.sellii (Trygon), 473.

ruthenus (Acijjenser),

335.

rutidoderma(0phi.suni8),

6;i.

rutidoderniatoides, 62.
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Sabaco, 213.

sahina (Trygon), 480.

saceogularis (Apterigia),

15.

Saccopharyngina, 22.

Saccopharynx, 22.

saga (Mun^^nophis), 48.

sagenodeta (Gynmotho-
rax), 117.

sagenodeta (Mura;na),

117.

Sagre, 424.

salviani (Centrina), 417.

salviani (Eaja), 4(i9.

sanctie helena; (Mursena),

115.

.sanctas helena (Tetro-

don), 304.

sancur (Raja), 482.

Sand-piper, 504.

sandwichiensis (Balistes),

230.

Sandy Eay, 462.

.sanguinea (Murana),
126.

sanguineus (Pythonich-
thys), 126.

sangiiinolentus (C'arapus),

7.

sanguisuga (Petromyzon),
504.

sathete (Murasna), 126.

sathete (Murtenophis),

126.

sathete (Thyrsoidea), 126.

Saurenchelys, 48.

savanna (Brachyconger),

47.

savanna (Conger), 47.

savanna (Murfena), 47.

savanna (Muranesox), 47.

savignyi (Anguilla), 29.

sayi (Myliobatis), 478.

sayi (Raja), 478.

sayi (Trygon), 478.

scaber (Arothron\ 291.

soaber (Balistes), 249.

scaber (Tetraodon), 291.

scalaris (Ichthyocampus),

177.

Scaphirhynchus, 345.

sceleratus (Tetrodon),

276.

Bchaapi (Ophisurus), 78.

schaapi (Pisoodonopbis),

78.

schipa (Acipenser), 336.

schi8matorhynchus(Gym-
nothorax), 127.

scbismatorhynehus (Mu-
rtena), 127.

.seblegelii (Rhinobatus),
44.-).

schlegelii (Syngnathus),

160.

schmidtii (Hoplunnis),
49.

schmittii (Balistes), 219.

schneideri (Rhamphich-
thys), 5.

schoinburgkii (Rham-
phichthys), 5.

schonleinii (Platyrhina),

471.

sehotti (Sternarchus), 3.

schrenckii (Acipenser),

517.

schultzii (Mursenichtbys),

52.

schultzii (Raja), 458.

scbypa, 333, 336, 340.

Sclerodermi, 207.

scobina (Saja), 455.

scobina (Uraptera), 455.

Scoleeosoma, 501.

Scoliodon, 357.

scoliodon(Gymnothorax),
118.

scoliodou (Mura^na), 118.

scolopacea (Nemichthys).

21.

scopas (Amanses), 232.

scopas (Monacanthus),
232.

scriptus (Aluteres), 252.

scriptus (Bali.stes), 252.

scriptus (Gymnothorax),
94, 100.

scriptus (Monacanthus),
252.

sculptus (Doryichthys).

185.

Scylliidie, 400.

Scylliorhinus, 400.

Scyllium, 400.

scyllium (Triads), 384.

Scymnodon, 419.

Scymnus, 425.

Scyphius, 190.

Scytalophis, 54.

Sea-Devil. 496, 498.

Sea-Fox, 393.

Sea-horse, 199.

Sea-Lamprey, 501.

sebsB (Ostracion), 261.

See-Neunauge, 501.

Selache, 394.

. Selacbina, 394.

Selachoidei, 353.

•selanonus (Squalus), 390.

semicinctus (Liuranus).

54.

seTiiicinctus (Ophichthys),

80.

semicinctus ( Ophisurus),

.54, 80.

seniifasciata (Triacis),

384.

semifasciatum (Triakis),

384.

semifasciatus (Syngna-
thus), 162.

semiradiatus (Lepisos-

teus, 330.

semisagittatus (Pristis),

439.

semistriatus(Leptonotus),

162.

semistriatus (Tetraodon),

297.

senegalus (Polypterus),

.326.

senticosus (Balistes), 214.

sephen(irypolophus),482.

sephen (Raja), 482.

sephen (Trygon), 482.

septocuille Petromyzon),
504.

serpens (Ophichthys), 65.

serpens (Ophisurus), 65.

serpentina (Miiraina), 2.3.

serra (Pristis), 458.

serradentata (Mm-x-
nesox), 45.

serrasquamosus (Mona-
canthus), 229.

serraticornis (Balistes),

251.

serratus (Syngnathus),

167.

serratus (Trachyrham-
phus), 167.

sesquilineatus (Balistes),

226.

setifer (Monacanthus),
239.

seuruga (Acipenser), 340.

Sewrjuga, .340.

sexcornutus (Lactophrys),

2.58.

sex-cornutus (Ostracion),

258.

sexmaculatus (Diodon),

307.

Shagreen Ray, 467.

Shark. Ba.sking, .394.

Shark, Beaumaris, 389.

Shark, Great Blue, 392.

Shark, Greenland, 427.

Shark, Heart-headed, 382.

Shark. Long-tailed, 393.

Shark, Port-Jackson, 416.

Shark, Spinous, 428.
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shayianus (Cetorliinus),

3U4.

sibbaldi (Syiignathus),

191.

sidat, 36.

Sidera, {)3.

siderea (Murasna), IKt.

signatus (Balistes), 222.

signatus (llvpoprion),

•M-2.

signifer (Monacanthus),
239.

similis (Mur;rna), 117.

simnlans(Tetrodon), 299.

sinensis (.4cipenser), 338.

sinensis (Anguilla), 32.

sinensis (Balistes), 235.

sinensis (Ophisurus), 78.

sinensis ( Platyrhina), 47 1

.

sinensis (Eliina), 471.

singapurensis (Conger),

46.

singapurensis (Murrene-

sox), 46.

singapiu-ensis (Opliieh-

tliys), 71.

sinus persici (Torpedo),

448.

Siphonostoma, l.")4.

Sirenoidei, 321.

Skate, Burton, 465.

Skate, Common, 463.

sloani (Eaja), 485.

smitliii (Lcptocai'oharias).

384.

smitliii (Kaja), 467.

smitliii (Ebinoptera), 494.

smitliii (Torpedo), 451.

smitliii (Tricenodon), 384.

smytliii (Callorhynchus).

351.

sobaco (Balistes), 214.

solandri (Tetrodon), 300.

Solaris (Orthragoriscus),

318.

Solenognatbus, 195.

Solenostoina, 150.

Solenostoniidte, 150.

solorensis (Ostracion).

262.

Somniosus, 426.

sordida (Murjena), 131.

sordidus (Tetraodon),291

.

sorrah (Carcharias), 367.

sorrah (Isoplagiodon),

367.

sorrah (Prionodon), 367.

spadiceus(Centrurophis),

69, 70.

spadicens (Ophisurus),

70.

s])adieeus (Tetrodon),275.
spullanzani (Tjcptocepha-

lus, ,S4, 139.

spallanzanii (Lanina),

390, 518.

spallanzani (Sphagebran-
chus), 89.

spallanzanii (Oxvrhina),

390.

spallanzanii fSqualus).

370.

spatula (Lepisosteus),

329.

spatula (Pegasus). 148.

spatula (Planirostra),

34(5.

Spatularia, .346.

spengleri (Tetrodon), 284.

Spliagebranehus, 54.

Sphyrna, 380.

spieifer (Syngnathus),

172, 174. 1

spilogaster (Ostracion),

267.

spilomelanurus (Mona-
canthus), 250.

spilosonia( Monacanthus).
243.

Spinacidir, 417.

Spinas, 424.

spinas (Squalus), 424.

spinicauda (Ellipesurus).

472.

spinosa (Raja), 462.

spinosissima (Trygon).

472.

spinosissimus (Diodon).

307.

spinosissimus (Monacan-
thus), 245.

spinosissimus (Solenogna-

thus), 195.

spinosus (Doryichthys),

180.

spinosus (Eehinorhinus),

428.

spinosus (Goniodus), 428.

spinosus (Orthagorisciis),

318.

spinosus (Rhinobatus),

518.

spinosus (Scymnus), 428.

spinosus (Squalus), 428.

squamosus (.icanthorhi-

nus), 422.

squamosus (Centropho-

rus), 422.

squamosus (Squalus), 422.

Sqiiatina, 4.30.

.squ;itinn (Rhina), t.'JO.

squatiua (Squalu.s), 430

Squatinoraja, 44(i.

Sto.gostoma, 409.

stellare (Scyllium), 4()2.

.stellaris (.intaeeus). 340.

Rtellaris (l^alistes), 213.

stellaris (Mustelus), 38('».

stellaris (Scylliorhinus),

403.

stellaris (Squalus), 403.

stcllata (Mur:vnophis),

9.3.

stellntus (Acipenser), 340.

stellatus (Balistes), 212.

stellatus (Crayracion),

295.

stellatus (Leiurus), 213.

st«llatus (Tetrodon), 273,

294, 2^)7.

.stellifer (Ostracion), 2.59.

.stellifera (!Mur.a^na). 101.

stelligera (Cephaloptera),

498.

stenops (Leptocephalus),

144.

Stephanolepis, 229.

Sterlet, 3;35.

Sterleta, 333.

sterleta (Acipenser), .3.35.

Sternarchus, 2.

Sternopygus, 7.

Stethopferus, 54.

stictonotus (Gastrophr-
sus), 281.

stictonotus (Ostracion),

266.

stictonotus (Tetrodon),

281.

Stigmatophora. 189.

Sting-Rav, 478.

Stip-viscli, 216.

Stoasodon, 492.

Stomias, 145.

Stomiasunculus. 145.

Stor, 342.

storeri (Aledon), 318.

stratus (Monacanthus),

231.

striatus (Balistes), 22.3.

striatus (Ostracion), 267.

striatus (Pneumabran-
chus). 14.

striatus (Squalus). 406.

.strigililer (Triacnnthus).

211.

strigosus (Tetraodon),

2tR).

striolatus (CanUiogaster),

304.

striolatus (Psilonotus).

.304.

st riol.itu.^ (Tetrodon ), 304

.
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striolatu3 (Tropidicli-

thjs), 304.

strogylopterus (Trygon\
476.

strongyloptera (Trygoii),

47G.

Strophidon, 93.

Sturgeon. 342.

Sturio, 333.

sturio (Acipenser), 340,
342.

sturioides (Acipenser),

333.

.subarcuata (Zygasna), 382.

.subarinatus (Balistes),

218.

subcrerulea (Amia), 325.
subooronatus (Hippocam-

pus), 20.").

subnigrum (Hypnos),
453.

.subosseus (Nannocam-
pus), 178.

sucklii (Acanthias). 418.

suensonii (Chilorhinus),

52.

sufflamen (Bali.stes), 214.

sulcatus(Herpetoichthys)

,

67.

suleatus (Monacanthus),
239.

sundaicus (Syngnatlms),

155.

Simfish, 318.

Symbranchida?, 12.

Symbranchii, 12.

Symbranchina, 14.

Symbranchus, 15.

Sympterygia, 470.

Synaphobranehina, 22.

Synaphobranchus, 22.

Syngnatliida-, 153.

Syngnathina, 154.

Syngnathus, 1.55.

Syrrhina, 441.

taenia (Leptocephalus),

142, 143.

twniatus (Anosniiu.s), .305.

txTniatus (Tetrodon), 305.

ta^nioides (Leptocepha-
lichthys), 142.

Tieniophis, 93.

t.neniopbora (Haliiclithvs),

197.

ta?niophonis (Phyllopte-

ryx), 197.

tw'niopteriifl (Balistes),

211.

tsniopterus (Hi])])Of>am-

pus), 202.

ta?niopterus(Syngnathus"),

196.

Tfeniura, 483.

talabon (Congei*), 45.

talabon (Mura'na), 45.

talabon (Mur»nesox), 45.

talabonoides, 46.

Tambosil, 274,

Tangle-fish, 157.

tapeinopterus (Cirrhimu-
rwna), 75.

tapeinopterus (Ophich-
thys), 75.

tapeinosoma (Syngna-
thus), 172.

tasmaniensis (Narcine),

452.

tasmanius (Callorhyn-
ehus), 351.

Taupe de mer, 389.
taurus (Odontaspis), 392.
Temera, 455.

teniminckii (Carcharias),

374.

temminckii (Lamiopsis),
.374.

temminckii (Prionodon),
374.

temminckii (Syngnatlius),

165.

tenebrosa (Mur£ena), 119.

tentaculata (Acentro-
nura), 516.

tentaculata (Aetoplatea),

488.

tentaculata (Pteroplatea),

488.

tentaculatus (Crossorhi-

nus), 414.

tentaculatus (Squalus),

432.

tenuirostris (Anguilla),31

.

tenuirostris (Syngnathus),
157,160.

tenuis (Syngnathus), 156.

tenuis (Microphis), 156.

tenuis (Ophiehtliys), 88.

tepa (Tetrodon), 274.

teres (Nerophis), 193, 516.

teres (Scyphicus),193,516.

terras novie (Carcharias),

360.

terras novaj (Scoliodon),

360.

terra novie (Squalus),

360.

tessellata (Murrena). 106.

tessellata (Thyrsoidea),

107.

tcRsellatus (Gynmotho-
rax), 107.

tesserula (O.stracion), 260,
263.

testacea (Trygonoptera),
486.

te.staceus (Urolophus),
486.

testudinarius (Arothron),

296.

testudineus (Crayracion),

296.

testudineus (Tetrodon),

282, 296.

Tetrabranchus, 15.

Tetraodon, 271.

tetragonus (Ostracion),

260.

tetragonus (Syngnathus),
194.

Tetrodon, 271.

Tetrodon, Oblong, 319.

Tetrodon, Short, 317.

Tetrodontina, 270.

tetrophtbalmus (Syngna-
thus), 169.

Tetrosomus, 255.

texana (Anguilla), 32.

Thserodontis, 93.

thalassia (Trygon), 477.
Thalassorhinus, 378.
thompsoni (Acipenser),

339, 342.
~

Thorn-back, 456.

thouini (Rhinobatus),
442.

Thrasher, 393.

Thyrsoidea, 93.

thyrsoidea (Murtena), 111,

113.

tiburo (Cestracion), 382.

tiburo (Sphyrna), 382.

tiburo (Squalus), 369, 382.
tiburo (Zyga;na), .382.

tigrina (Gymnomur«na),
133.

tigrina (Murana), 108.

tigrina (Mur.-enoblenna).

114, 1.3.3.

tigrinum (Stegostoma),

409.

tigrinus (Chilomycterus),

313, 314.

tigrinus (Diodon), 314.

tigrinus (Galeocerdo),378.

tigrinus (Ichthyophis),

133.

tigrinus (Myrichthys), 19.

tigrinus (Squalus), 409.

tile (Gymnothoras), 113.

tile (Murwna), 112, 11.3.

tile (Muraenophis), 112.

tile (Thyrsoidea), 113.
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Tilurus, 144.

timlei (Raja), 452.

tiniovensis (Ophiclith^sj,

86.

tjutjot (Carcharias), 371.

toad-fisli, L'S,-, ,310.

tobijfi (iMyliobatis), 490.

tomeutosus (l>ali.stes),

238.

tomentosus (Monacan-
thus), 23(5, 237, 238.

TorpediiiidiL', 448.

torpedinus (Trygonoba-

tus), 48o.

torpedinu-s (Urolophus),
485.

Torpedo, 448.

torpedo (Raja), 449, 450.

Tope, 379.

Touille-bocuf, 389.

tracbyderma (Monacau-
thus), 229.

trachylepis (Monacan-
thus), 248.

Trachyrhamphus, 155.

trachyrbynchus (^Syngna-

thus),"l67.

transmontauus (Acipen-

ser), 336.

transversalis (Synbrau-

chus), 15.

Trematopsis, 317.

Tremuelga, 449.

trepidans (Torpedo), 450.

Triacanthina, 208.

Triacantliodes, 208.

Triacanthus, 209.

Triads, 384.

Triwnodon, 383.

Triakis, 384.

Tribranchus, 28.

trichiurus (Leptocepba-

liLs), 144.

trichiurus (Tilurus), 144.

Trichocyclus, 316.

trieboderma (Tetraodon),

293.

trichoderniatoides (Tetra-

odon), 293.

Trichodiodon, 316.

trichurus (^Monacautbusi,

238.

tricornis (Ostracion). -•JT-

tricuspidata (Mura'ue-

sox), 46.

triciispidatus (Congrus),

46.

tricuspis (Monacantbus),

229.

tridentatus (IclUbyouiy-

zon), 5Ut;.

trideutatus(Petrouiyiioii),

506.

triedricus (Diodon), 312.

Triglocbis, 392.

trigonu.s (Ltetophrys),

256.

trigonus (Ostracion), 256.

trimaeulatu.s (Hippo-
campus), 204.

Triodon, 270.

Triodontina, 270.

triquetor (Ostracion), 2.")().

triserialis (Mura-nopsis).

58.

triserialis (Opbicbtbys),

58.

trispecidare (Chiloscyl-

lium), 411.

trispeculare (Hemiscyl-

lium, 411.

tristis (Mui-a-na), 123.

tristcecbus (Esox), 329.

tropicus (Atractosteus),

329.

tropicus (Lepidosteus).

329.

Tropidicbthys, 271.

Tropidodus, 415.

trossulus (Aleuterius),

234.

trossulus (Brachaluteres),

235.

trossidus (Monacantbus),

234.

troschelii (Murivua), 118.

troschelii (Sternopygus),8.

truncata (Ranzania), 320.

tiuncatus(Ortbagoriscus),

319.

truncatus (Tetrodon),320.

Trygon, 472.

Trygonidip, 471.

Trygonoptera, 485, 486.

Trygouorhiua, 447.

tscbudii (Discopyge), 454.

tuberculata (Trygon), 480.

tuberculatiun (Cbiloscyl-

liuni), 412).

tuberculatus (0.stracion),

260.

tuborculatus (Squalus),

411.

tuberculatus (Synchis-

mus), 412.

tudes (Ceslnicion). 382.

ludes (Spbyrna). .'582.

tudes (Zygiena), :'>S2.

tumifrons (Steruopy-

gus), 7.

I urgidus (Tetrodon), 285.

lurrilus (Ostracion), 258.

lurritus (Tetrosonius),

259.

Tynipauomiuni, 317.

typhle (Siphonostoma),

154, 515.

typble (Syngnatbufl), 157.

typldoides (ISyngnathus ),

154.

typicus (Rliiuodon), 396.

typus (Acbiropbicbthys),

65.

typus (Rbinobatus), 443.

tyrannus (Angiulla), 32.

uarnacoides (Trygon),

473.

iiarnak, 473.

ukpam. 480.

undecini-aculeatus(Ostru-

cion), 264.

uudulata (Mura;na), 96,

110.

undulata (Muranophis),
110.

undulata (Raja). 456,459.

undulatus (Balistes), 226.

undulatus (La;toplirys),

2.56.

undulatus (Rhinobatius),

444.

undulatus (Trygon), 473.

Unibraucliapcrtura, 15.

unicolor (Annnocoetes),

500.

unicolor (Balistes), 251.

unicolor (Mura'na), 96,

125.

unicolor (Murienophis),

125.

unicolor, Tliyr.soidea), 125.

unicornu (Balistes), 251.

uniniaculata (Torpedo),

449.

unimaculatus (Balistes),

225.

unistriata (.\cerana). 2(>6.

iniistriata (Capropygia ).

266.

Uranicbtbys, .54.

Uraptcra, 455.

UroCiunpus, 179.

I'roconger, 43.

Urogymnus, 471.

Urolophus. 485.

iirolopbus (Conger), 73.

urolophus (Ophichthys),

73.

uropterus (Conger), 5*).

uropterus (Myrus), .50.

uropteru.s(0phisupus),.50.

Uroptcrygius, 133.
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iirsiui (Ozodura), 318.

uyatus, 419.

vacca (Squalus), 397.

vachellii (Balistes), 213.

valenciennii (Chccroich-
• thys), 187.

valenciennii (Doryich-
%s), 187.

valenciennii (Muraena),

110.

valenuiennii(Pteroplatea),

486.

valent.ini(Anosniiu.s),305.

valentini (Canthogaster),

305.

valentini (Ostraeion), 265.

valentini (Psilonotus),

305.

valentini (Tetrodon), 305.

valentini (Tropidichthvs),

305.

vampyriLs (Ceratoptera),

498.

variabilis (Aleuterius).

246.

variegata (Anguilla), 27.

variegata (I<]chidna), 130.

variegata (Murffina), 116,
130.

variegata (Muraaiophis),
103.

variegata (Poecilophis),

130.

variegatum (Scyllium),

406.

variegatus (Syngnatlnis),

157,515.
variegatus (Trvgon), 473.

variolatuni (Ilemiseyl-

lium), 410.

variolatuni (Parascyl-

lium), 410.

variolosus (Holoeanthas),
295.

varius (Monacantlius),

239.

varius (Orthagoriscus),

320.

Velasia, 508.

velutinus (Aluteres), 244.

venosa (Mursena), 118.

veno-sus (Aluterus), 252.

vermicularis (Gastro-
pliysus), 280.

vermicularis (Murfcna).
118.

vermicularis (Tetrcidon),

280.

vermicidala (Murfena).

113.

vermiformis (Chilorhi-

nus), 53.

vermiformis (Mura;nicli-

thys), 53.

verreauxii (Conger), 39.

verrucosus (Balistapus),

225.

verrucosus (Balistes), 218,

225.

verrucosus (Diodon), 310.

versicolor(Elapsopsis),68.

versicolor (Opliiebtbys),

68.

versicolor(Opbisurus),68.

verus (Acipenser), 342.

varus (Carcbarias), 392.

verus (Conger), 39.

vespertilio (Holorbinus),

489.

vespertilio (Myliobatis),

490.

vespertilio (Rhinoptera).

489.

vetula (Balistes), 215.

vicina (Murania), 121.

vicina (Mura-nopbis), 121.

vidua (Balistes), 216.

vidua (Melicbtbys), 217.

villosus (Monacantlius),

241.

vimineus (Oplii.surus), .54.

vimineus (Spbagebran-
cbus), 54.

vimineus (Stethopterus),

54.

violacea (Trygon), 477.
violaceus (Scypbius), 190.

virescens (Anguilla), 35.

virescens (Murrena), 35.

virescens (Sternarclius), 7.

virescens ( Sternopygus),7.

virgata (Raja), 461.

virgata (Tetrodon), 291.

viridescen.s (Balistes 1, 220.

viridescens (Pseudobalis-

tes), 220.

V i ridescens (Syngnatbus)

,

157.

viridipunctatus(Leiodon),

289.

viridipunctatus (Tetro-

don), 289.

viridis (Amia), 325.

viridis(Baliste.s),225,226.

viridis (Esox), 329.

viridis (Lepidosteus), 329.

viridis (Syngnatbus), 154.

vittata (Cbannomurseiia),
134.

vittata ( Gvmnomur«nu).
134. '

vittata (Nettastoma), 134.

vittatus (Corytboicbthys),

155.

vittatus (Monacanthus),

244.

vittatus (Icbtbyopbis),

134.

vittatus (Sarcbirus), 330.

vittatus (Squalus), 405.

vittatus (Synbranchus),

16:

Vivelle, 438.

volans (Pegasus), 147, 148.

vomer (Raja), 468.

vulgaris (Acantbias), 418.

vulgaris (Anguilla), 28,31

.

vulgaris (Conger), 38, 39.

vulgaris (Galeus), 379.

vulgaris (Mustelus), 385,

386.

vulgaris (Myrus), 50.

vulgaris (Squatina), 430.

vulgaris (Torpedo), 4.50.

vulgaris (Trygon), 478.

Vulpecula, 393, 417.

vulpecula (Tbalassorbi-

nus), 378.

vulpes (Alopecias), 393,

518.

vulpes (Alopias), 394.

vulpes (Carcbarias), 393,

518.

vulpes (Squalus), 393.

vidtur (Myliobatis), 491.

waandersii (Leiodon),

289.

waandersii (Tetrodon),

289.

wabasbensis (Anguilla),

29.

WalawabTenkee, 441.

walbeebmii (Carcbaria.s),

359.

walbeebmi (Scoliodon),

.359.

waiga (Trygon), 475.

walsbii (Torpedo), 449.

westpbali (Tajniopbis),

123.

Wbip-Ray, 489.

willugbbei (Treniatopsi.s).

318.

\villugbbeii(Balist«s),214.

wilsoni (Gymnotborax),
93.

xantbognatba (Opbicar-

dia), 15.

xantbognatbus (Monn-
jiterus), 14.



santhognathus (Syn-
brancliiis), 14.

xaiitlioptorus (Gastro-
phj'sus), 27U.

xanthopterus (Gymno-
nmrivna), 134.

xanthopterus(Tetraoclon

)

271).

xanthopterus(Uro2)tery-

gius), 133.

xanthospila (Mura-na),
131.

xanthospilus (Echidna),

Xonodon, 212.

Xenopterus, 270.

Yahla, 439.
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yalei (Lactophrys), 2'>(>.

yalei (Ostracion), 256.
yarrelli (Acipenser), 342.
yarrelli (Leptocephalus),

142.

zambezensis (Belonich-
thys), 181.

zambezensis (Carcharias),
363.

zambezensis (Prionodon),
363.

zambezensis (Syngna-
thus, 181.

zanzibarensis (Syncna-
thus), 168.

zebra (Cestraeion), 415.

549

zebra (Echidna), 120.

zebra {Oyinnomuncna),
128.

zebra(Gyninothorax), 129.

zobra(iret«rodontuB),41.').

zebra (Munena), 96, 128.
Zebra-Siiark, -UfO.

Zee Duyvel, 498.
Zee-vleermuis, 491.
zonura (PteropIatea),488.

zonurus (Aotoplatea),488.
zugei (Trygon), 481.
Zygaina, 380.

zygoena (Cestraeion), 381.
zygfena (Squalus), 381.
Zygaenina, 380.

zysron (Pristis), 436, 438.

END OF THE EIGHTH VUH'.\IE.
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