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ADVERTISEMENT. 

The scientific publications of the National Museum consist of two 
series— Proceedings and Bulletins. 

The Proceedings, the first volume of which was issued in 1878, are 
intended primarily as a medium for the publication of original papers 
based on the collections of the National Museum, setting forth newly 
acquired facts in biology, anthropology, and geology derived there- 
from, or containing descriptions of new forms and revisions of limited 
groups. <A volume is issued annually or oftener for distribution to 
libraries and scientific establishments, and, in view of the importance 
of the more prompt dissemination of new facts, a limited edition of 
each paper is printed in pamphlet form in advance. The dates at 
which these separate papers are published are recorded in the table of 
contents of the volume. 

The present volume is the thirty-second of this series. 
The Bulletin, publication of which was begun in 1875, is a series of 

more elaborate papers, issued separately, and, like the Proceedings, 
based chiefly on the collections of the National Museum. 

A quarto form of the Bulletin, known as the ‘* Special Bulletin,” has 
been adopted in a few instances in which a larger page was deemed 

indispensable. 
Since 1902 the volumes of the series known as ‘* Contributions from 

the National Herbarium,” and containing papers relating to the botan- 
ical collections of the Museum, have been published as Bulletins. 

CHARLES D> Watcort: 

Secretury of the Smithsonian Institution. 

JUNE 20, 1907. 
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A SPECIMEN OF TYPICAL BURCHELL’S ZEBRA IN THE 

UNITED STATES NATIONAL MUSEUM. 

By Marcus Warp Lyov, Jr., 

Assistant Curator, Division of Mammals, U. S. National Museum. 

The United States National Museum is fortunate in possessing a 
good example of what is apparently a typical Burchell’s zebra, Agwus 
burchellii (Gray). According to a recent authority” this species is 
now extinct or nearly so, and it is desirable to publish photographic 
reproductions and descriptions of all specimens as a matter of perma- 
nent record. The specimen here described and illustrated’ agrees 
very closely with the figures published by Mr. Pocock’ and with the 
figure published by Mr. Ewart.” It is in many respects, however, 
different from Gray’s original figure of As/nus burchellii,’ mainly in 
the absence of shadow stripes anterior to the shoulder and the more 
complicated marking in the region of the rump and thigh. The 
specimen, Cat. No. 15120, U.S.N.M., was received in the flesh from 

the shows of Barnum, Bailey & Hutchinson from Bridgeport, Con- 
necticut, on July 15, 1885. Unfortunately no other information 
regarding the specimen is obtainable. It was mounted for exhibi- 
tion by Dr. W. T. Hornaday shortly after it was received at the 
Museum, and has since been on exhibition. The skull, Cat. No. 21982, 

U.S.N.M., and leg bones are, unfortunately, mounted in with the 
skin, and it does not seem advisable to remove the skull at present for 
purposes of study. 

The scapule were the only other portions of the skeleton saved. In 
the catalogue the sex is marked ‘‘ ¢ ,” but an examination of the speci- 
men shows it to bea female, two teats being distinctly seen in the 

inguinal region. The specimen is in good condition aside from a 

4 Pocock, Proc. Zool. Soc. London, 1903, p. 196.» 

DA figure of the head and neck of this specimen was published in the Report of 

the U. 8S. National Museum, 1892, pl. Lxxxt. 

¢Proc. Zool. Soc. London, 1903, p. 197. 

“The Penycuik Experiments, 1899, p. 86. 

€ Zool. Journal, I, 1824-1825, pl. rx. 
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long oblique crack in the skin on the right side. The hair is slightly 
worn in spots about the shoulders and along the sides, where the ani- 
mal had probably rubbed itself in its cage, as well as one or two minor 
spots about the head. 

Markings.—TVhe shape, diréction, relative size, and number of the 

stripes and shadow stripes are well seen in the figures and need no de- 
tailed description. The most anterior shadow stripe subtends the 
first dorsal stripe posterior to the shoulder stripe on each side. No 
real stripes appear on the legs proper, but at the left heel are two 
small remnants of stripes, and about the right heel are three faint 
remnants. On the left side but one vertical dorsal stripe reaches the 
ventral longitudinal stripe, while on the right side two stripes are 
fully connected with the ventral line and a third is partially connected 
with it. The neck stripes are very broad, and on the right side some 

of them fuse in places. 
Color.—The muzzle is dirty white, suffused with cream buff” just 

above margin of upper lip; elsewhere it presents a grizzled appear- 
ance, due to the dark bases of the hairs and the dark color of the skin 

showing through the short scant hairs. Chin similar to muzzle, but 
without any cream-buff area. The dark patches above the nostrils are 
intermediate in color between vandyke brown and burnt umber. The 
dark stripes on the face are dark seal brown tinged with vandyke 
brown; those on the cheeks a dark shade of vandyke brown and burnt 
umber. The light areas of the head are dirty white. The dark 
stripes of the neck and body are a dark combination of vandyke 
brown and burnt umber, growing lighter as the stripes reach the 
region of the elbow, belly, and hips. The upper half of the light 
neck stripes area very light mixture of isabella and fawn colors, fad- 

ing out to dirty white on the lower half of the stripes. The dark 

colors of the mane are concolor with the dark neck stripes, but the 
white areas are white or dirty white, contrasting with the isabella- 
fawn color of the upper portion of the neck stripes. The light stripes 
on the body, shoulders, hips, and thighs are a light mixture of fawn 
and isabella color; those on the body fading out to dirty white on the 
belly. The shadow stripes are light mummy brown, gradually blend- 
ing into the ground color of the light stripes in which they are situ- 
ated. The belly is dirty white, with the longitudinal stripe dark seal 
brown tinged with vandyke brown. 

The legs are dirty white, irregularly suffused with dirty cream buff. 
The remnant of marks about the heel are similar in color to the 
shadow stripes, but much lighter. 

The ears are dirty white; the dark spot toward the tip is concolor 
with the dark neck stripes. . 

“The names of the colors are taken from Ridgway’s Nomenclature of Colors for 

Naturalists. 

—— 
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The tail is mainly dirty white, with the mid-dorsal stripe extending 
along its upper surface and gradually dying out near the end; tuft of 
hairs at the end dirty white, intermingled with a few brownish-black 
hairs. 
Measurements.—Taken from mounted specimen. Total length, 

muzzle to end of tail vertebrae, tape applied to dorsal line, 2,740 mm. ; 
jength of head, muzzle to occiput, 510 mm.; occiput to shoulder stripe, 
650 mm.; shoulder stripe to root of tail, 1,180 mm.; tail vertebrie, 440 
mm.; tail toend of hairs, 725 mm.; height at shoulder, 1,115 mm.; tip 
of hoof to heel, 505 mm.; tip of hoof to elbow, 700 mm.; collosity, 
right foreleg, 75 by 30 mm.; collosity, left foreleg, T8 by 34 mm.; 
length of ear from meatus, 136 mm.; length of ear from crown, 152 

mim.; length of hairs of mane at middle of neck, 103 mm.; antero- 

posterior diameter of forehoof where it is attached to skin, 8+ mm.; 

greatest transverse diameter of same hoof at same point, 79 mm.; 

tip of hoof to base of hairs in front, 54 mm.; antero-posterior diame- 
ter of hind hoof where it is attached to the skin, 79 mm.; greatest trans- 

verse diameter of same hoof at same point, 64 mm.; tip of hoof to 
base of hairs in front, 60 mm. 

EXPLANATION OF PLATES. 

Puate I. Leit side of Burchell’s Zebra, Equus burchellii (Gray), Cat. No. 15120 

U.S.N.M. 

Il. Right side of Burchell’s Zebra, Hquus burchellii (Gray), Cat. No. 15120 
U.S.N.M. 

III. Rear view of Burchell’s Zebra, Equus burchellii (Gray), Cat. No. 15120 

J.S.N.M. 
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EQUUS BURCHELLII (GRAY). REAR VIEW. 

FOR EXPLANATION OF PLATE SEE PAGE 3. 
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REVISION OF THE AMERICAN MOTHS -OF THE GENUS 
ARGYRESTHIA. 

By Aucusr Buscr, 

Of the U.S. Department of Agriculture. 

The genus Argyresthia was erected by Hiibner “ for four species, of 
which three are truly congeneric, and of which the first mentioned and 
best known (Argyresthia goedartella Linnzeus) may be regarded as the 

type of the genus. 

The genus includes a group of small moths of about half an inch or 
less in alar expansion, which are found principally in Europe and 

America. The different species exhibit great variety in the pattern 
of their wing ornamentation, but the ground color 

; / , is nearly always white and the markings are either 
( metallic golden or bronze or are brown and fuscous. 

They may be recognized 
by the following generic 

D characters: Face smooth, 
; head rough. Labial palpi 

porrected, moderately 
long, slightly curved and 
pointed; terminal joint 
long, both joints more or 

less roughened beneath. Maxillary palpi obsolete; tongue moderate. 
Antenne three-fourths of wing-length, with rather long pectinated 
basal joint; in the males finely serrate and pubescent. 

Forewings elongate, pointed, smooth scaled with 12 veins (or with 
only 11 veins, one median vein being obsolete); 7 and 8 stalked or 

separate; 7 to termen; 1 b slightly furcate at base or simple; 2 from 
or near corner of cell, which is proportionally broad and which has an 
internal vein from between 11 and 10 to below 8 and another from base 

to between 4 and 5; membrane thickened along the costal edge above 

vein 11. 

SSS 

FIG. 2.—VENATION OF ARGYRES- 

THIA FREYELLA. 

Fic. 1—HEAD OF AR- 

GYRESTIA. 

« Verz. bekant. Schmett, 1816, p. 422. 

PROCEEDINGS U. S. NATIONAL Museum, VOL. XXXII—No. 1506. 
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Hindwings narrower than the forewings, lanceolate with cilia 2-3; 
8 veins (or sometimes only 7 veins, vein 4 absent, see page 10); 3 and 4 

separate, connate or stalked; 5 and 6 stalked; 7 parallel to 6; 8 free; 
internal vein to stalk of 5 and 6; transverse vein sometimes more or 

less obsolete. Posterior tibize smoothly scaled. 
The genus is nearest and correlated with Ze/er/a Stainton, which 

differs mainly in the absence of vein 4 in the hindwings. 
From Cedestis Zeller it differs mainly in having veins 5 and 6 in the 

hindwings stalked instead of parallel. . 
The larvee feed within leaves, shoots, buds, fruit, or bark, and 

pupate either in the mine or in a dense white cocoon outside the mine. 
The moths assume at rest a characteristic position, apparently 

standing on their head, with the body and wings raised obliquely or 
sometimes nearly perpendicularly from the surface; before settling 
down to rest some of the American species at least execute a curious 
seesawing motion by balancing the body up and down with the second 
pair of legs asa pivot. 

FIG. 8.—VENATION OF ARGYRESTIA GEODARTELLA. 

Some of the species are occasionally numerous enough to be of some 
economic importance. , 

The genus Argyresthia is in the American Catalogue classed at 
present under the family Tineidee, following Meyrick’s system in his 
Handbook of British Lepidoptera, but,as before mentioned,” the writer 
is inclined to follow continental writers on this point, and regard the 
Areyrestide as a subfamily under the Yponemeutide, to which group 
they seem to be more allied than to the Tineidze, notwithstanding the 
rough head, which on the whole appears to be of less fundamental 
importance, than has hitherto been given to that character.’ 

Some forty species of Argyresthia are known in Europe. 
In the United States the genus was first recognized by Clemens, who 

in 1860 described one species. This species, oreasella, was at once 
wrongly determined by Stainton as the European andereggiella Dupon- 
chel, and has since remained obscured as a synonym of that species. 

“Proc. U. 8. Nat. Mus., X XVII, 1904, p. 754. 

Vide genus Tamarrha Walker, Busck, Proc. U.S. Nat. Mus., X XX, 1906, p. 729. 
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Of the true andereggiella I have not met with any American specimens, 

and the species should probably be excluded from our American List. 

It is included in the present paper on suspicion and in order to point 
out the differences of our orease//a Clemens. 

Packard in 1871 deseribed Bucculatrix thuvella, which now proves 
to be an Argyresthia. 

Zeller in 1873 described three American species as follows: quadri- 
strigella, deletella, and austerella, and identified wrongly a fourth 

species” as his European abdoménalis, which name should be dropped 
from the American List. 

Chambers described, during 1874-1877, seven species of Argyres- 
thia—undulatella, apicimaculella, belangerella, montella, quercicolella, 

altissimella, and pedmontella—hesides recording the European goe- 
dartella Linneus. Of these Chambers himself made wndulatella a 
synonym of Zeller’s wusterela, but, as the description and the types 

show, it is a good species and should be preserved. 
Lord Walsingham described, in L882 and 1890, four species in the 

present genus, namely, subreticulata, cupressella, freyella, and plici- 

punctella, of which freyella is the species wrongly identified by Zeller 
as the Kuropean abdominalis. He further recorded the European 
mendica Haworth from this country, but this record appears quite 

erroneous, as shown in detail under Argyresthia rilevella, new species 

(see p. 20), the type of which is the unique specimen on which the 
record of mendica was made, and mendica should thus be excluded 

from the American list. 
Finally Riley recorded, in 1891, the European pygmwella Hiibner 

from this country, and in 1896 Fletcher recorded the European con- 

jugella Leller, making 19 species rightly recorded from America, to 

which 5 new species are added in the present paper. Thus alto- 
gether 24 species of Argyresthia are known at the present time in 

this country, which number, however, will undoubtedly be consider- 

ably augmented, when the fauna is better known. These species may 
be distinguished by the help of the following analytical key, which, 
however, should be used with some caution, for the following reasons: 
(1) Because some of the species are quite close; (2) because the distine- 

tion between metallic golden and brown may be interpreted differ- 
ently by other persons, especially as nearly all the species have a 
brilliant luster which might be described as metallic by some.  Ref- 
erence to the description and figure ought to make the determination 
reasonably certain. 

I wish to acknowledge my obligations to Mr. T. W. Smillie, of the 
U.S. National Museum, for the excellent photographs from which the 
two accompanying plates are made. The photographs were taken 

«The species later described as freyella Walsingham. 
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mens, in some cases the types, on which this paper is based. They 

will prove a valuable aid in the identification of the species under 
consideration. 

Meyrick has grouped “ the European species of Argyresthia accord- 

ing to whether they have veins 7 and 8 in the forewings stalked or 
separate. Iam unable to class the American species by this character 

in any natural sequence, and believe the character quite unimportant 
as indicating natural groups; the stalked veins are generally found in 
the small species and the separate veins in the broader winged species 
irrespective of other affinities. Thus I can not recognize the pro- 
priety of the generic name Slastotere Ratzeburg, 1840, recently 
reintroduced and advocated by Lord Walsingham? for the species 
with veins 7 and 8 stalked, Meyrick’s section A. The character, 
however, is constant within the species and may thus with advantage 
be an aid in determining the species. I have therefore noted the 
condition under the description of each species. 

It is hoped that no American reference of any consequence has been 
omitted, but of European references only the original description 
and Standinger and Revel’s Catalogue of European Lepidoptera are 
included. 

ANALYTICAL KEY TO ARGYRESTHIA. 

Forewings with metallic golden or bronzy markings --....---------------- 1 

Forewings with nonmetallic brown or fuscous markings -...--..----------- 18 

i; Wath four straichi transverseiascizess— 4-245 55-5-- 52 se eee quadristri-ella p. 9 

Wathout such stasciseven = Sale ee Se Soe oe eee eye ne ee Se one 2 

2. Dh orax Gold err c 2 ese Se ee SI ee Si eee ic ae ree ener 3 

Thorax sw Hite jek ey A ae Sa ob gaia acme et eva alc a een eae ea 

3. Wate Solent taser se parse aay cee ee yet ee there ee SO noes anes ee, Sees Pe 

Without tascisesaisty 8 Sage Ee te See ee see nee eas eee ee ee 

4° Wiithstorked: central fascia =o -s-—5ee a ee ae ee eee geedartella p. 12 

Wathoutisuclhwtas cia =p ae see ae 2 acs Sees oe ee thoracella p. 9 

5) Forewines with dark transverseistmatiome: 55 ose. se = ase aa ee deletella p. 16 

HORE WAM ese will cla © Wits uc kay as gee ee ee ena cupressella p. 10 

6, Head‘ pure.wihite- sc 22 s52 25 c.4hese) wale Oe eA ee eee 7 

Eieadsaoldenocherous wiltte acy ss eee re eee eet pygmeella p. 18 

7. Markines dark brownish, at leastatithevedeesi2 = 922 =a. e eee cee § 

Markings lichtiyellowistice 222 oa Se a 8 ac eee 9 

Se Wath conmmpletercembralta sects ee eee oe ee -inscriptella p. 15 

Without sicla.e i205 © te oe pee es i eye oreasella p. 14 

9) With black apical Spot: «4522 25) 218s: bee oe ee es ee ae ee 10 

Without sich spot 2-22. ase hee ee os ee ee eee 12 

10! Golden color dittused and) prevailinei === == see = a freyella p. 11 

Wihite color prevailime maar kanes bleep eee 11 

ile Wath torked: centralttasctay-2 22 s-sse ae ee ee annettella p. 12 

WithomtisuGh ssi ce he ee ee ae Ber eee eae ope eee ee apicimaculella p. 15 

125 Enitiresdorsalkedge white S242 eae see eee eee subreticulata p. 16 

Golden markings extending to dorsal edge....--...-----.---- quercicolella p. 11 

« Wandbook of British Lepidoptera. 

bent. Mo. Mag., X VII, p. 169, August, 1906. 

or HS o> 
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fear empancesialt- an Mem OF MOTE: 652225250555 -52- 622d See eee ecse es - | 4 

MNarexpAncenlessetinanemalinamemGh..Ssct a2 Seeecs. Mee ome oo ee ene 17 

ieehore wine cayiubnwinite, dorsal path: 222 2-22 5.2 Ss.So 2. 2 ose eae ee 15 

Horewanesmunitormiy lead’colored..=--..-...-....<....+-2.-:- altissimella p. 17 

a Waltoadisuincthidankadorsalespoteesc: ss ota. eo he ee ok Sc bee eee ee 16 

WET OULESUGHES DO tree ee ems Sarin tee ese) See montella p. 19 

iGseDarkydorsalsspoticrossing white area =-2 =. 225..22 5.2.2... 2..-2- conjugella p. 17 

Dark dorsal spot not crossing white area.-.-..:.....--.-.---. belangerella p. 18 

17. Ground color of costal part of forewings darker than dorsal part......------ 18 

Crowndkcoloromentine with awihie esses ons fae a Scie oe eee Seen eee 19 

PV ULh einle DrOWi Gorsalvstred k= 265s 262 Ske 2. see rileiella p. 20 

WRENN OMG Site StlCdkina at ge ean am a et ce cee sees plicipunctella yp. 19 

IGS With contpletestransyverse oblique tasciaiiss 22-2. «2 Ss. e ee se ee oe eee 20 

Waitinoutisichs fascias! 2 eo ee os. os kee 28 SO Cary ae Seer pele = Pre be eee 22 

20. With large dark costal streak preceding the fascia .........-.--. austerella pp. 22 

NWatnoul stele costallustieal kare: aes ese Se aye oe oe! ee ee tm ae 21 

21. Basal part of costal edge suffused with brown.---...---.-...-.- undulatella p. 22 

Soret me deem yiuille ss terete A a peck ore rete ok Sa Qu Ge se ere bolliella p. 21 

22. Alar expanse 11-12 mm., veins 7-8 in forewings separate... - -- pedmontella p. 21 

' Alar expanse 8-9 mm., veins 7 and 8 stalked._................-.- thuiella p. 23 

ARGYRESTHIA QUADRISTRIGELLA Zeller. 

Plate 1V, fig. 1. 

Argyresthia quadristrigella ZetuEer, Verh. zool. bot. gesell. Wien, X XIII, 1873, 

p. 304.—Frey and Bott, Stett. Entom. Zeitung, XX VIII, 1877, p. 209.— 

CHAMBERS, Bull. U. 8. Geol. Surv., IV, 1878, p. 130.—Dyar, Bull. 52, U.S. 

Nat. Mus., 1903, No. 6468. 

Labial palpi whitish. Antenne white annulated with black. Face 
and head light golden yellow. Thorax golden. Forewings golden 
white with the base, tip, and four nearly straightedged transverse 
fascie dark golden yellow. Cilia golden. Hindwines light gray. 
Forewings with veins 7 and 8 stalked. 

Alar expanse.—10 mm. 
A very characteristic species, which can not easily be confounded , 

with any other and at once recognized by the golden thorax and the 
four sharply defined golden fascize. The type is in Museum of Com- 
parative Zoology in Cambridge. 

TTabitat.—Texas (Boll). 

Boll obtained his specimens of this species, among which the type, 
by beating Juniperus virginiana in March, and it is probable that this 
is the food plant of the species. 

ARGYRESTHIA THORACELLA, new species. 

Plate IV, fig. 2. 

Labial palpi, face and head pure white; antennxe white with black 
annulations. Thorax light golden yellow. Forewings silvery pearly 
white with light golden markings as follows: A basal patch, a broad 
transverse fascia a basal third, somewhat wavy in outline and bulging 
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out in the middle toward apex; another much more undulating fascia 
on the middle of the wing with similar but exaggerated outline, and 

a third nearly straight fascia at apical third, sending out a zigzag 
line from its dorsal end into the apical part. No black apical dot. 
Hind wings whitish gray. Abdomen light ochreous. Legs silvery 
with tips of tarsal joints slightly blackened. Veins 7 and 8 in fore- 

wings stalked. 

Alar expanse.—9 ram. 
FHabitat.—W illiams, Arizona [H, 8S. Barber]. 

Type.—Cat. No. 9945, U.S.N.M. 

Nearest to A. cupressella Walsingham, with clear white ground 
color and with lighter and more weli-defined markings, which are 
nearly perpendicular on the edge, not strongly oblique as in cupressella. 

ARGYRESTHIA CUPRESSELLA Walsingham, 

Plate LV, fig. 3. 

Argyresthia cupressella WALSINGHAM, Insect Life, IIT, 1890, p. 118—Dyar, Bull. 
52, U. S. Nat. Mus., 1903, No. 6461. 

Face and labial palpi yellowish white. Head white. Antenne 

annulated with black. Thorax dark golden. Forewings with the 

white ground color suffused with light golden, and obscured by the 
diffused dark golden markings, which cover the base and the tip of 
the wing, and consist of an irregular, more or less broken, broad zig- 

zag line touching both edges of the wing, and leaving only two or 
three dorsal and three or four costal spots of the whitish ground color 
exposed, giving the wing a checkered appearance. At the extreme 
apex is a minute black dot. 

Forewings with only 11 veins—vein 3 absent 
stalked. Hindwing with vein 4 absent. 

Alar expanse. —8-9 mm. 
Foodplant.— Cupressus. 

fHabitat.--California (D. W. Coquillett). 
I have examined the type of this species in Lord Walsingham’s col- 

lection at Merton Hall, England. The series from which the type 
was taken was bred by Mr. Coquillett at Los Angeles, California, 
from twigs of several species of Cupressus. This series is in U.S. 
National Museum. 

The forewings of this species have only four dorsal veins from the 
cell below the forked veins 7 and 8 and in the hindwing vein 4 is 
absent. It would, according to Meyrick’s table, fall in the allied 
genus Cedestis Zeller, but this genus seems to me rather character- 

ized by the parallel veins 5 and 6 in the hindwings than by the absence 
of veins in the forewings, and the present species is so closely allied 
to the nearest following species of Argyresthia, that I include it in this 
genus with its natural allies. 

and veins 7 and 8 
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ARGYRESTHIA FREYELLA Walsingham. 

Plate IV, fig. 4. 

Argyresthia freyella W ALSINGHAM, Insect Life, IIT, 1890, p. 119.—Dyar, Bull. 52, 

U.S. Nat. Mus., 1903, No. 6462. 

Argyresthia abdominalis ZELLER [not of Europe], Verh. Zool. bot. Gesell. Wien, 

XXIII, 1873, p. 306.—CHaAmBErs, Bull. U.S. Geol. Sury., IV, 1878, p. 130.— 

: Dyar, Bull. 52, U. S. Nat. Mus., 1903, No. 6453. 

Labial palpi, face and head white; antenne with brown annulations. 
Thorax white; patagina golden yellow. Forewings golden yellow, 
mottled with silvery white, as follows: A narrow basal central streak 
reaching to basal third; a small basal dorsal spot, two costal and two 

dorsal rather ill-defined outwardly oblique streaks meeting or nearly 
meeting at the center of the wing; a series of small costal and dorsal 
apical dots round the tip of the wing. Extreme apex black. Cilia 
golden yellow, with silvery base. Hind wings pale ochreous fuscous. 

Forewings with veins 7 and 8 stalked. 
Alar expanse.—8-9 mm. 
hoodplant.—JSuniperus. 
Tlabitat.—TYexas (Boll), Missouri (U. S. Dept. Agr.). 
I have examined the type of freyel/a at Merton Hall, England, and 

also Zeller’s specimens of the supposed abdominalis, which are in the 
Museum of Comparative Zoology. There is, as suggested by Lord 
Walsingham, no doubt that they are identical but different from the 
true abdominalis of Kurope, which thus should be excluded from our 
American list. 

In the U. S. National Museum is a large series, compared with the 
type, bred in the insectary of U. S. Department of Agriculture from 
Juniperus, received from Cadet, Missouri. 

This series was wrongly placed and labeled as Bucculatrix thuiella 
Packard. (See p. 23. 

ARGYRESTHIA QUERCICOLELLA Chambers. 

Plate IV, fig. 5. 

Argyresthia quercicolella CHAMBERS, Bull. U. 8. Geol. Sury., III, 1877, p. 130; 

IV, 1878, p. 180.—Dyar, Bull. 52, U. S. Nat. Mus., 1903, No. 6469. 

Head, face and palpi white; antenne annulated with black. 
Thorax white. Forewings silvery white, largely suppressed by the 
extensive golden-yellow markings which caused Chambers to regard 
that color as the groundcolor. The basal costal part of the wing is 
light golden and reaches on the costa out to a darker golden, inwardly 
oblique, broad fascia on the middle of the wing; this fascia is edged 
and partly overlaid with dark brownish scales on its dorsal half. The 
white groundcolor occupies the dorsal base of the wing and projects 
as a spur up along the central fascia nearly to the costal edge; it also 
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appears as a narrow basal central streak dividing the light golden 
color into two parts. The entire apical third, except two small dorsal 

and one small costal white spots, is golden-yellow sprinkled and edged 
with dark brown scales; the basal edge of this apical golden space is 
oblique and parallel with the central fascia, separated from it by a 
narrow, pure white, oblique fascia. Cilia golden with brown tips. 
Hindwings light fuscous. Forewings with veins 7 and 8 stalked. 

Alar expanse.—10 mm. 
Habitat. —Colorado (Chambers). 
This species, the type of which is in the Museum of Comparative 

Zoology, is nearest annettella Busck (see p. 12), but larger and easily 
distinguished by the ornamentation. 

Chambers collected this species among scrub oak in June, but the 
foodplant is only surmised to be oak. 

ARGYRESTHIA ANNETTELLA, new species. 

Plate IV, fig. 6. 

Labial palpi, face, and head pure white; antennz annulated with 
golden brown. Forewings silvery white with a pale golden crooked 
fascia from base of costa to basal third of dorsal edge; on the middle 
of the wing is a broad golden fascia, slightly furcate at the costal edge 
and at apical third is an irregular inwardly curved golaen fascia 
with a golden costal streak preceding it and with two lobes into the 
upical part, one going to the costal and one to the dorsal edge. 
Extreme apex black; cilia golden. Hindwings light golden fuscous. 
Forewings with 7 and 8 stalked, one dorsal vien absent. 

Alar expanse.—9 mm. * 
Habitat.—Cincinnati, Ohio (Miss Annette Braun). 

Type.—Cat. No. 9946, U.S.N.M. 
This species is nearest to goedartella Linneus,in wing markings, but 

much smaller than that species and differing in details of the pattern. 
Named in honor of the collector, Miss Annette F. Braun, who has 

sent me this and many other interesting microlepidoptera, all in the 

most attractive condition and setting. 

ARGYRESTHIA GOEDARTELLA (Linnzus.) 

Plate IV, fig. 7 and text fig. 2. 

Tinea goedartella Lixnxus, Syst. Nat., 1758, p. 541 

Argyresthia goedartella Auctores, Staudinger and Rebel Cat. Lep. Eur., I, 1901; 

No. 2402.—CHaAmBeErs, Can. Ent., VII, 1875, p. 144; VIII, 1876, p. 19. 

Argyresthia goedastella CrtAmBers, Cinn. Quart. Journ. Science, II, 1875, p. 294; 

Bull. U. S. Geol. Survey, III, 1877, pp. 181, 141, 147; IV, 1878, p. 130.— 

SaunpgERs, Can. Ent., VII, 1878, p. 220. 

- Argyresthia goedertella Dyar, Bull. 52, U.S. Nat. Mus., 1908, No. 6458. 
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Labial palpi, face, and head golden white; antenne white with 

black annulations. Thorax pale golden. Forewings shining white 
with golden reflections, sometimes suffused with pale golden; an out- 
wardly oblique, somewhat curved coppery-golden fascia from base of 
costa; another similarly colored on the middle of the wing is strongly 
furcate at costa, anda third inwardly oblique fascia at apical third, 

parallel with the outer fork of the second fascia, emits a lobe into the 
apical part of the wing, sometimes connecting with the coppery-golden 
apex. Hindwings dark gray. Forewings with viens 7 and 8 separate. 

Alar expanse.—11-13 mm. 

Foodplant.—Catkins and shoots of birch and alder (Meyrick). 
The American specimens, which, without hesitation, I refer to this 

species, as Lord Walsingham and others have done before, average 
slightly larger than the European specimens and the color of the head 
and thorax is somewhat lighter than in the European series at my 
command, — 

Chambers recorded the species from Colorado. In the U.S. National 
Museum are, in addition to a good European series (Hoffmann collec- 

tion), specimens from California, determined by Lord Walsingham, 

and a large series collected by Doctor Dyar on alder in British Colum- 
bia; also specimens from Center Harbor, New Hampshire (Dyar), and 

from Pecos, New Mexico (Cockerell). 

ARGYRESTHIA PYGM.AZELLA Hubner. 

Plate IV, fig. 8. 

Argyresthia pygmexella HitBner, Schm. Eur., 1827, p. 353.—Sraupincrer and 

REBEL, Cat. Lep. Eur., II, 1901, p. 2419.—Ruixey, Smith’s List Lep. Bor. 

Am., 1891, No. 5175.—Dyar, Bull. 52, U. 8. Nat. Mus., 1903, No. 6467. 

Labial palpi, face, and head golden white; antenne annulated 
with brown. Thorax golden-white; patagina golden. Forewings 
white suffused with pale golden; a darker golden streak on the fold 
from base to a golden dorsal spot at basal third; an outwardly oblique 
golden streak from the middle of the dorsal edge reaches beyond the 
middle of the wing and at tornus is a golden spot. Hindwings fuscous, 
Forewings with veins 7 and 8 separate. 

Alar capanse.—12-14 m. mn. 
This striking specics was first recorded from America by the late 

Prof. C. V. Riley. In the U.S. National Museum are specimens from 
British Columbia (Dyar) and from Seattle, Washington (Kincaid), 

which I can not differentiate from the European series of this species. 
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ARGYRESTHIA OREASELLA Clemens. 

Plate IV, fig. 9. 

Argyresthia oreasella CLEMENS, Proc. Acad. Nat. Science, Phila., 1860, p. 7; 

Stainton’s ed. Tin. N. Am., 1872, pp. 39, 93.—CHamBeErs, Can. Ent., VI, 

1874, p. 10.—Buscx, Proc. Wash. Ent. Soc.,; V, 1903, p. 193. 

Argyresthia Sy ZELLER (not Duponchel) Ver. Zool. bot. Gesell. Wien, 
XXIII, 1873, p. 304.—CuHampers, Can. Ent., VII, 1875, p. 145; Bull. U. S. 

Geol. ee IV, 1878, p. 130.—Dyar, Bull. 52, U. S. Nat. Mus., 1903, No. 

6455. 

Argyresthia anduegiella CuamBrrs, Bull. U. 8. Geol. Sury., III, 1877, pp. 131, 141. 

Labial palpi silvery white; face faintly tinged with golden; head 
white; antenne white, with dark-brown annulations. Thorax white. 

Forewings silvery white, with a pale golden streak from base of costa 
diverging slightly from costal edge; from the middle of the dorsal 
edge runs a broad golden fascia, somewhat outwardly oblique, across 
the wing, tapering strongly toward costa, which it hardly reaches, 
but where it is substituted by two minute golden-brown dots. From 
costa, just beyond these dots, and nearly touching the tip of the first 
fascia, runs a narrower, outwardly oblique golden fascia to tornus; 

this fascia emits from its middle a broad branch toward apex, which 
divides into three smaller branches, two of which reach the costal and 

one the dorsal edge; all the golden markings except the basal streak 
are edged with dark-brown scales; around apical edge is a narrow 
brown line before the cilia, which is dark-golden fuscous. Hindwing's 
dark gray. Forewings with veins 7 and 8 separate. 

Alar expanse.—13 mm. 
It is with some reluctance that I must disagree with all former 

writers on this species, among whom are such careful workers as 
Stainton and Zeller, who have made this species a synonymn of the 
Juropean andereggiclla Duponchel. Iwas led to accept this synon- 
omy ina former paper® by trusting to the determination of several 
American specimens in U. 8. National Museum, which were collected 
and named by Lord Walsingham; but critical study of a large series 
of European specimens shows definite and constant differences in the 
ornamentation between the European and the American forms, and 

Clemens’s name therefore should be retained for the latter. 
In the U.S. National Museum are specimens of this species, collected 

and determined by Lord Walsingham, from Mount Shasta, California; 
also specimens from Cornwall, Idaho (Piper); New York, Beuten- 
miller; Missouri (Miss Murtfeldt), Ontario (Hanham), and Beulah, 
New Mexico (Cockerell). 

Chambers recorded the species from Colorado, where he took it 
among oaks, and as Miss Hm n Tor s pedi also were captured 

a ne W a E ey Soc., V, 1903, p. 196. 

——— a 
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on oak, this may eventually prove the food plant of the species. 
Of Argyresthia andereggiclla Duponchel, I know no American speci- 
mens, and it should properly be excluded from our American faunal 
list, as its record seems to be made only on misidentified specimens. 
There is, however, a possibility that the species may have been or will 
be introduced, and I give the figure of the wing from authentic Euro- 
pean specimens (Plate TV, fig. 10) for comparison with oveasella. 

ARGYRESTHIA INSCRIPTELLA, new species. 

Plate IV, fig. 11. 

Palpi and face ight golden; head pure white; antennve white, with 
brown annulations. Thorax white. Forewings silvery white, with 

dark golden or bronze-brown markings, as follows: Costal edge from 
base to the middle of the wing suffused with light brown; from the 
middle of the costa a broad, inwardly oblique, dark golden-brown 

fascia, with two or three small white notches on the costal edge; entire 
apical third strongly overlaid with dark golden-brown scales, except 
for three costal white dashes, two dorsal and several minute apical 
white dots. The apical dark part of the wing is separated from the 
central fascia by a large triangular pure white spot, which rests with 

one side on the dorsal edge and from the opposite upper corner emits - 
a narrow line upward to a white costal dash. Hindwings rather dark 
fuscous. Legs silvery white, with tips of all joints brown. Forewing's 

with veins 7 and 8 stalked. 
Alar expanse.—8 mm, 
FHabitat.—Williams, Arizona, July (Barber). 

Type.—Cat. No. 9947, U.S.N.M. 
A very strikingly marked little species, easily recognized from the 

figure of the wing. 

ARGYRESTHIA APICIMACULELLA Chambers. 

Argyresthia apicimaculella CHAMBERS, Can. Ent., VI, 1874, p. 11.—Bull. U. 8. 

Geol. Surv., IV, 1878, p. 130.—Dyar, Bull. 52, U. 8. Nat. Mus., 1903, No. 
6456. 

Argyresthia visaliella CHAMBERS, Can. Ent., VII, 1875, p. 145. 

Shining silvery-white, each joint of the antenne (except the basal 
one) dotted above with dark brown. Primaries with a blackish or 

dark-brown, shining, almost triangular spot at the apex, with three 
pale and indistinct brownish costal streaks before it; the first of these 
streaks is the shortest and most indistinct and is placed at the begin- 
ning of the cilia. The second is a little more distinct and sometimes 
extends entirely across the wing and the third one always does so after 

dividing into two branches just before the apical spot. These streaks 
are usually more or less interrupted and sometimes spread over the 
apex, so that it might perhaps be more correctly described as dusted 
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than streaked. There is a bright though pale golden basal streak just 
within the costal margin. 

Alar expanse.—% inch (about 10 mm.). Kentucky, in oak woods, 

in June and July. 
The above is Chambers’s original description. The species is un- 

known to me except from a single specimen in poor condition in 
Museum of Comparative Zouless received. from Chambers. This 
specimen is glued on a card point and is labeled A. visaliella,; it 
undoubtedly represents the present species, which should be easily 
recognized from the description, when met with. 

ARGYRESTHIA SUBRETICULATA Walsingham. 

Plate IV, fig. 12. 

Argyresthia subreticulata WaAutsiNGHAM, Trans. Am. Ent. Soc. Phila., X, 1882, 

p- 173.—Dyar, Bull. 52, U. S. Nat. Mus., 1903, No. 6470. 

Labial palpi golden-white. Face and head silvery-white. Antenne 
annulated with light golden-brown. Thorax white. The dorsal two- 
thirds of the forewings pure immaculate white from base to shortly 
before apex. The costal third from base to apex light golden-brown, 
in the apical part somewhat darker and reticulated with white. The 
dark part of the wing broadens slightly and gradually toward apex 
and reaches to the apical third of the dorsal cilia. Around the apical 
edge is a narrow dark bronze line. Apical cilia golden, dorsal cilia 
white. Hindwings light gray. Forewing with veins 7 and 8 stalked. 

Alar expanse.—9 mm. 
Habitat. —Pennsylvania. 
The type of this very distinct species is in the collection of the 

Philadelphia Academy of Natural Sciences. It is easily distinguished 
from all described American species of the genus by the large immacu- 
late dorsal part of the forewings. 

ARGYRESTHIA DELETELLA Zeller. 

Piate V, fig. 1. 

Argyresthia deletella Zevier, Verh. Zool. bot. Gesell. Wien, X XIII, 1873, p. 305.— 

CuamBeErs, Bull. U. S. Geol. Surv., IV, 1878, p.180.—Dyar, Bull. 52, U.S. 

Nat. Mus., 1908, No. 6463. 

Labial palpi and face golden-white. Head white. Antenne with 
black annulations. Thorax light golden yellow. Forewings whitish 
yellow, darker on the costal and apical parts than below the fold and 
irregularly sprinkled with small indistinct brownish transverse streaks. 

On the middle of the dorsal edge is a poorly defined brown transverse 
marking, crossing the light dorsal part and reaching beyond the fold. 
Apical cilia brownish with white base; dorsal cilia light ocherous. 
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Hindwings light ocherous gray. Veins 7 and 8 in the forewings 

stalked. 
Alar expanse.—10 mm. 

Habitat.—Texas. 
The species is nearest A. pedmontella Chambers, but differs from it 

by its ocherous coloration and is easily recognized by the brown trans- 

verse striation. 
The types are in the Museum of Comparative Zoology and in Lord 

Walsingham’s collection. In U.S. National Museum is an identical 
specimen, which I have compared in both these places and which I 
believe belongs to the original type series. 

ARGYRESTHIA ALTISSIMELLA Chambers. 

Argyresthia altissimella CHAMBERS, Bull. U. 8. Geol. Surv., III, 1877, pp. 180, 147; 

IV, 1878, p. 130.—Dyar, Bull. 52, U. 8S. Nat. Mus., 1903, No. 6454. 

I quote Chambers’ description: 

Of a leaden hue, except that the vertex is whitish, the antennz annulated with 

white; the palpi are a little darker than the general hue, except the under surface 

of the second joint, which is whitish. Cilia paler than the wings. Expanse of wings 

scant 6 lines (about 12 mm.). In some lights the forewings appear silvery or pale 

golden. Taken in July among dwarf willows on the side of Mount Elbert, Colorado. 

Altitude 11,000 feet. 

This species is unknown to me except from the unique type in the 
Museum of Comparative Zoology, on which I made the following note 
in October, 1902: 

Type No. 1412, unique, labeled Colorado; in rubbed condition. Probably a true 

Argyresthia, but different from any known to me; forewings, which are much rubbed, 

appear to have been uniformly golden fuscous, with strong metallic reflexions. 

Closer study of this type is required, but if, as I believe, it belongs to 
the present genus, the species should be easily recognized when met 
with. 

ARGYRESTHIA CONJUGELLA Zeller. 

Plate V, fig. 2. 

Argyresthia conjugella ZELLER, Isis, 1839, p. 204.—FiLercner, Rept. Entom. Can. 

Agricult. Dept., 1896, p. 258; 1897, p. 201; 1898, p. 198.—SrauprNcER and 

Reset, Cat. Lep. Eur., 1901, No. 2393.—Lampa, Entom. Tidsek., XX VII, 

G0GS peal: 

Palpi, face, and head yellowish-white; antenna annulated with dark 
brown. Thorax yellowish-white; patagina dark brown. Forewings 
dark purplish-brown with dorsal part to tornus white; on the middle 

of the dorsal edge is an outwardly oblique blackish-brown streak, 
which loses itself in the dark costal part. Costal edge is strigulated 
with yellowish white, and shortly before apex is a larger white costal 
dash. Apica! cilia blackish-brown; dorsal cilia ocherous fuscous. 

Proc. N. M. vol. xxxii—07 2 
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Hindwings dark fuscous with ooherous-oray F eilia: F orewings with 
veins 7 and 8 separate. 

Alar expanse.—12-13 mm. 
Food plants.—Berries of Sorbus aucuparia (authorex), fruit of apple 

(Fletcher, Lampa). 
This European insect, whose normal ped plant is mountain ash, has 

of late years been anne ed in Canada and Scandinavia to attack culti- 

vated apples whenever the normal food supply for any reason has 
failed, and it has thereby proved itself avery destructive enemy of the 
apple crop of considerable economic importance. 

Dr. J. Fletcher first recorded the species and its change of food plant 
from British Columbia. One of his specimens determined by Lerd 
Walsingham and Mr. Durrant, in 1897, is in U. S. National Museum; 
it is labled: Apple-fruit miner, British Columbia, Jan. 2, 1897. 

Another specimen from Fieldbrook, California (H. 5. Barber), can 
not be distinguished from typical European specimens in the Mbeioenrtig 

collection. 

PLO: Lampa has recently (see reference above) given a very 
excellent review of this insect with an account of his own careful 

observations on its habits on Sorbus and on apple; it is illustrated by 

a fine colored plate. 

ARGYRESTHIA BELANGERELLA Chambers. 

Plate V, fig. 3. 

Argyresthia Os CuHaAmbers, Can. Ent., VII, 1875, p. 145; Bull. U.S. Geol. 

Surv., IV, 1878, p. 180.<Dyar, Bull. 52, U. S. Nat. Mus., 1903, No. 6460. 

Palpi white; head and face white; antenne with dark brown annu- 
lations. Thorax white; patagina dark brown. Costal part of fore- 

wing above the fold dark brown, with a series of still darker costal 
spots from the middle to apex, the outer ones intersected with white 
dashes. Dorsal part of the wing below and somewhat beyond the 

folds ocherous white, with a semicircular, not very well defined, 
dark brown spot on the middle of the dorsal edge and a smaller one at 
apical third. Cilia light brown. Hindwings dark fuscous. Legs 
white, shaded with brown. Forewings with veins 7 and 8 separate. 

Alar expanse.—13 mm. 
Fabitat.—Canada. 
The type of this species, from Professor Belanger’s collection, was 

obtained by the writer with the other of Chambers’s types in that col- 
lection through the courtesy of Rev. Dr. C. E. Dionne of the Laval 

University, Quebec, Canada, and it is now in U. 5. National Musenm 

as type No. 5777. 
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An identical cotype, received from Chambers, is in the Museum of 
Comparative Zoology. 

The species is very near conjugella Zeller, but differs by the dorsal 
dark spot not reaching the costal dark part of the wing. 

ARGYRESTHIA MONTELLA Chambers. 

Argyresthia montella CHAMBERS, Bull U. 8. Geol. Sury., III, 1877, p. 130; IV, 

1878, p. 180.—Dyar, Bull 52, U. 8. Nat. Mus., 1908, No. 6464. 

Face and palpi yellowish; tuft and thorax white; antennie fuscous, annulated — 

with white; forewings fuscous, the apical portion indistinctly dusted with white, and 

with indistinct short white streaks before the apex, each dark margined before; the 

dorsal margin is white as far as the fold, and very faintly dusted; no dorsal fuscous 

streak; there is a row of fuscous scales around the base of the cilia, which at the 

apex have, to the naked eye, the appearance of a minute spot. Hindwings, cilia, 

and upper surface of the abdomen pale grayish; undersurface of the wings grayish 

fuscous and tuft whitish; legs whitish, the tarsi stained with yellowish. 

Expanse of wings.—7 lines [about 15 mm.]. Among scrub-oaks at 
Edgerton [Colorado] in July. 

The above is Chambers description; the species is known to me only 
from the unique type [No. 1411]in Museum of Comparative Zoology 

on which I made the following note in 1902: 

Near belangerella, but larger, and without the dark dorsal spot in the white part of 

the wing; with an extreme apical black line as in pedmontella, from which it also 

differs by the absence of the dorsal streak. 

ARGYRESTHIA PLICIPUNCTELLA Walsingham. 

Plate V, fig. 4. 

Argyresthia plicipunctella WALSINGHAM, Insect Life, IIT, 1890, p. 119; IV, 1891, p. 

386.—Dyar, Bull. 52, U. S. Nat. Mus., 1903, No. 6465. 

Labial palpi, face, and head white, antenne annulated with brown. 
Thorax white, patagina ight fuscous. Forewings white, suffused, and 

sprinkled with grayish brown, especially in costal and apical parts, 
while the dorsal part below the fold is nearly pure white. Around 
the apical edge is a not very prominent darker line and on the fold is 
a rather indistinct, somewhat darker brownish spot, not touching the 
dorsal edge. Hindwing light ocherous fuscous. Legs white, tarsal 
joints slightly tipped with brown. Forewing with veins 7 and 8 stalked. 

Alar expanse.—10 mm. 
[Tabitat.— California and Oregon. 
I examined the types of this species at Merton Hall, England, and 

obtained through the liberality of my hosts one of the cotypes from 
Mendocino County, California, from which the present description and 

figure is made. It is an obscure, poorly marked species, which, how- 
ever, can not well be mistaken for any of the other described forms. 
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ARGYRESTHIA RILEIELLA, new species. 

Plate V, fig. 6. 

Argyresthia mendica W atstncHAm [not Haworth], Insect Life, IIT, 1891, p. 118.— 

Durrant, Rept. of Entomologists, Can. Dept. Agricult., 1897, p. 202.—Dyar, 

Bull. 52, U. S. Nat. Mus., 1903, No. 6459. 

Head, face, and palpi white; antenne annulated with golden brown. 

Thorax white, patagina dark golden brown. Forewings white, above 
the fold strongly suffused with golden brown especially toward apex, 

which is quite dark; along the outer half of the costal edge is an 
irregular series of ill-defined small darker brown spots intervened 

with whitish. The dorsal edge below the fold is nearly immaculate 

white until the middle of the wing, where it is cut off by a large 
ill-defined dark brown patch, which crosses the fold and gradually 
widens out and is lost in the dark portion of the wing. Hindwings 

light ocherous fuscous. Legs white, tarsal joints tipped with brown. 

Forewings with veins 7 and 8 separate and one dorsal vein absent. 

Alar expanse.—9 mm. 
Habitat.—Washington, District of Columbia (Riley), May, 1885. 

Type.—Cat. No. 9948, U.S.N.M. 

Lord Walsingham erroneously recorded the European Argyresthia 
mendica Haworth on the unique specimen in National Museum, which 
I have now made the type of rilecella. The specimen is only in fair 
condition, and I should not have deseribed the species until more 

material was on hand except for the correction of this record; it is 
certainly distinct from mendica, a tigure of which (Plate V, fig. 5) 
I give for comparison, it being smaller, more slender winged, and 
without the white costal markings characteristic of the Huropean 
species; this latter of course must be dropped from our faunal list. 

It is also quite distinct from conjugella, which species it was sug- 
gested it might be by Mr. H. Durrant, who, with Lord Walsingham, 
had realized, that the determination mendica was probably erroneous.” 

Riletella is nearest to pedmontella, but is a smaller, more shining 
species in which the costal part is darker and the dorsal part more 
immaculate white than in pedmontella. It differs from all three spe- 
cies by the absence of one dorsal vein in the forewing. 
Named in honor of the collector, the late Prof. C. V. Riley, to 

whose special interest in Microlepidoptera we owe much valuable work 
done by himself and others in this group. 

“Durrant, Rept. Entom. Can. Dept. Agricult., 1897, p. 202. 
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ARGYRESTHIA PEDMONTELLA Chambers. 

Plate V, fig. 7. 

Argyresthia pedmontella CHAMBERS, Bull. U. 8. Geol. Sury., III, 1877, p. 131; IV, 
1878, p. 180.—Dyar, Bull. 52, U. 8. Nat. Mus., 1903, No. 6466. 

Labial palpi, face and head white; antennee annulated with brown. 
Thorax white, patagina brown. Forewings white, strongly suffused 

with dark brown on the costal and apical parts; dorsal part below the 
fold only slightly sprinkled with dark scales; on the costal edge from 
basal third to apex is an irregular series of darker brown spots inter- 
vened by pure white dashes; around apex and along base of dorsal 
cilia is a thin blackish-brown line, and on the middle of the dorsal 

edge is a large, oblique, dark brown spot shaped like a parallelogram 
reaching across the light dorsal area to the more densely dusted costal 

part. Cilia light fuscous. Hindwings light fuscous. Legs shaded 
with dark brown. Forewings with veins 7 and 8 separate. 

Alar expanse.—13 mm. 
ado (Chambers). 

This is nearest to belangerella and rileiella, differing from both 
the lighter costal part of the forewing and in the form of the dorsal 
spot. 

ARGYRESTHIA BOLLIELLA, new species. 

Plate V, fig. 8. 

Labial palpi and face golden white; head white; antenne with dark- 
brown annulations. Thorax and patagina white. Forewings white, 

with dark-brown markings as follows: A broad, inwardly oblique, 
dark-brown fascia from beyond the middle of the costal edge, some- 
times narrower, and diffused on the middle of the wing, but reaching 

and widening out on the dorsal edge; a large, ill-defined dorso-apical 
spot, covering apical fourth except along costal edge, which is white; 
a series of small, irregular brown stre ibs along the poeta edge and a 
sparse sprinkling of brown scales on the entire wing; sometimes a 
larger dot on dorsal edge before the fascia. Hindwing’s dark fuscous. 
Legs golden white; tarsal joints shaded with brown. Forewing’s with 
veins 7 and 8 separate. 

Alar ¢ ae se. —10-11 mm. 
[labitat.—TYexas (Boll). 

Type.—Cat. No. 9949, U.S.N.M. 
Named in honor of the collector, the late Jacob Boll, whose beauti- 

fully preserved specimens, collected more than a quarter of a century 
ago, are still among the most valuable material in the few important 

collections of American Microlepidoptera. 
The species is nearest to wndalatella Chambers, but somewhat 

larger, without the bastal costal dark streak and with the fascia 

reaching across the wing to the dorsal edge. 
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ARGYRESTHIA UNDULATELLA Chambers. 

Plate V, fig. 9. 

Argyresthia undulatella CHAMBERS, Can. Ent., VI, 1874, p. 10; VII, 1875, p. 145. 

Chalciope undulatella CHAMBERS, Can. Ent., VI, 1874, p. 10. 

Polyxo undulatella CHAmBeErs, Can. Ent., VI, 1874, p. 10. 

Albunea undulatella CHAMBERS, Can. Ent., VI, 1874, p. 10. 

Argyresthia austerella CHAMBERS (not Zeller), Can. Ent., IX, 1877, p. 72; Bull. 
U.S. Geol. Surv., IV, 1878, p. 180.—Dyar, Bull. 52, U.S. Nat. Mus., 1903, 

No. 6457 (part). 

Labial palpi white, shaded externally with brown. Face white be- 

low, brownish above. Head white. Antenne annulated with black. 

Thorax and patagina white. Forewings white, with base of costal edge 
brownish and with costal and apical parts rather freely dusted with 
brown scales; from beyond the middle of costa runs a dark brown 

fascia inwardly oblique, which does not quite reach the dorsal edge; 
at apical third is a similar, but not so well defined, oblique dark brown 
streak, which is connected with and diffused into the nearly brown 
apical part of the wing in which are two or three white costal dashes 
and a thin black line along the apical edge. Hindwings light fuscous. 
Legs white, tarsi annulated with brown. Forewings with veins 7 and 

8 stalked. 

Alar expanse.—9 mm. 

/labitat.—Kentucky (Chamber _ 
This species was made a synonym of Zeller’s austerella by Chambers 

himself, though he noted the differences of his species from Zeller’s 
very striking figure of qusteredla, and it has since been regarded as 
such; but Chambers’s description and a comparison of his and Zeller’s 
type in the Museum of Comparative Zoology and in the U.S. National 
Museum clearly proves that the two species are distinct, and Cham- 
bers’s old name must be revived. 
The most striking difference from austercl/a is the total absence of 

the first costal dark streak at basal third, found in Zeller’s species. 

ARGYRESTHIA AUSTERELLA Zeller. 

Plate V, fig. 10. 

Argyresthia austerella ZELLER, Verh. zool. bot. Gesell. Wien, X XITI, 1873, p. 305.— 

Cuamesers, Bull. U. 8. Geol. Surv., IV, 1878, p. 180.—Dyar, Bull. 52, U.S. 

Nat. Mus., 1903, No. 6457. 

Labial palpi white, shaded with fuscous. Face lead colored. Head 
white. Antenne white, with black annulations. Thorax white. Fore- 

wings white, with nanane dark-brown marking; entire costal edge 

and apical part of the wing mottled with dark brown, in which the 
ground color appears as small dots and dashes, especially in the apical 

part. 



oblique streak reaching to the fold; from just beyond the middle of 

costa runs a broader blackish brown fascia parallel with the first costal 
streak, but reaching to the costal edge, though somewhat attenuated. 
At apical third is a third dark streak parallel to the other two, but 
generally more or less diffused into the dark apical part of the wing. 

Legs golden white, annulated with black. Forewings with veins 7 
and 8 stalked. 

Alar expanse.—8—9 mm. 
This boldly marked species is nearest to the two foregoing, but, as 

indicated under them, quite distinct, as Zeller’s figure alone proves. 
Zeller’s types are in the Museum of Comparative Zoology; they 

ame from Texas (Boll). In the National Museum are identical speci- 

mens from Cincinnati, Ohio, by Miss A. F. Braun, and near St. Louis, 
Missouri, and on Plummers Island, Maryland, by the writer. 

ARGYRESTHIA THUIELLA Packard. 

Plate V, fig. 11. 

Bucculatrix thuiella Packarp, Amer. Nat., V, 1871, p. 152; Rept. U. S. Entom. 

Com., V, 1890, p. 917.—Ritrey, Rep. Ins. Mo., IV, 1872, p. 51.—Dyar, 
Bull. 52, U. S. Nat.. Mus., 1903, No. 6250. 

Argyresthia sp., FLercHER, Rept. of Entom. Can. Dept. Agr., 1905, p. 189. 

Palpi, head, and face white, antenne with brown annulations. 
Thorax white. Forewings pearly white with brown markings; base 
of costal edge light golden brown; at basil third is a small brown dor- 
sal streak; on the middle of the wing is a larger brown dorsal streak, 
sometimes reaching nearly to an opposite small brown costal spot, but 
generally diffused and interrupted before then; at apical third is a 
nearly complete narrow brown fascia and around the apical edge is a 
series of small dark-brown dots. These markings are quite variable 
and often much diffused; in some specimens the entire basal half is 
nearly immaculate white and the markings confined to the gradually 
darker apical spots; in other specimens the entire wing is slightly 
sprinkled with irregular ill-defined brown spots. Hindwings, light 

fuscous. Legs yellowish white. Veins 7 and 8 in the forewings stalked. 
Alar expanse.—8-9 mm. 

Habitat.—Maine (Packard), Canada (Fletcher), Pennsylvania (Dietz). 
hoodplant.— Thuja occidentalis. 
This neat little species can not easily be confused with any other 

described American Argyresthia, in spite of the variation in markings. 
A very large series was lately bred by the writer from 7huja branches 
sent from Dr. J. Fletcher, Ottawa, Canada. The laryee mines the 
terminal shoots, leaving them dead and discolored, and Doctor Fletcher 

stated that the species did considerable damage in his neighborhood to 
ornamental Thuja, as was also very evident from the material sent. 
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The larva pupates within the mine without much of a cocoon, and 
the adults go through the characteristic undulating motion before 
settling down to the typical position of rest. 

I have very little hesitation in identifying this species as the one 
described by Packard as a Bucculatrix for the following reasons: No 
species of Bucculatriz is known to feed on evergreens; the description 
fits the present species very well, as does the figure, which, although 
poor, looks like an Argyresthia, but could hardly have been drawn 
froma Bucculatriv. Packard had rather vague ideas of the genera 
of Microlepidoptera, as is abundantly proven by his description of 
Nepticula pomivorella asa Micropteryx, and of Tinea fuscipunctella 
Haworth as Ocecophora frigidella,; a large number of the small, very 
peculiar parasite Pentacnemus bucculatricis Howard, which was de- 
scribed from Packard’s specimens, were also bred from my material; 
the cocoons which Packard described and associated with his species 
did, according to his description, not look like those of a Bucculatrix 
and probably belonged to the Recurvaria thuyella, common on the same 
plant and also bred from Doctor Fletcher’s material. 

However, there is, of course, a possibility of a Bucculatrix feeding 
on Thuja, and if such is ever found Packard’s name must revert to 
that species; but I consider this very improbable. 

EXPLANATION OF PLATES. 

PLATE IV. 

Fia. 1. Argyresthia quadristrigella Zeller. 

. Argyresthia thoracella Busck. 

Argyresthia cupressella Walsingham. 

. Argyresthia freyella Walsingham. 

. Argyresthia quercicolella Chambers. 

. Argyresthia annettella Busck. 

. Argyresthia goedartella (Linnzeus ). 

. Argyresthia pygmexella Hubner. 

. Argyresthia oreasella Clemens. 

. Argyresthia andereggiella Duponchel. 

. Argyresthia inscriptella Busck. 

12. Argyresthia subreticulata Walsingham. 
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PLATE V. 

Fie. 1. Argyresthia deletella Zeller. 

2. Argyresthia conjugella Zeller. 

3. Argyresthia belangerella Chambers. 

4. Argyresthia plicipunctella Walsingham. 

5. Argyresthia mendica Haworth. 

6. Argyresthia rileiella Buseck. 

7. Argyresthia pedmontella Chambers. 

8. Argyresthia bolliella Busek. 
9. Argyresthia undulatella Chambers. 

10. Argyresthia austerella Zeller. 

ll. Argyresthia thuiella Packard. 
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THE FRESH-WATER AMPHIPODA OF NORTH AMERICA. 

By Apa L. WEcKEL, 
Of Moline, Illinois. 

All the species of Amphipoda known to occur in the fresh waters 
of North America were described by Prof. Sidney I. Smith in his 
report on the Crustacea of the Fresh Waters of the United States, pub- 
lished in 1874. Previous to that report practically no work had been 
done on the fresh-water forms belonging to this group. Since then 

many new species have been described, and the present paper is 
intended to include descriptions of all of the species of Amphipoda 
now known to occur in the fresh waters of North America. Only 
two species are here described for the first time, but as I have had the 
opportunity of examining specimens—in some cases the types—of 
most of the known forms, it was thought best to redescribe and figure 

them. 
The genera and also the species, in several instances, were in a state 

of confusion; consequently an extensive synonymy of each species 
described has been included. <A bibliography has also been added 
which lists the principal papers dealing with the amphipod fauna of 
the region covered by this paper. 

I am greatly indebted to Dr. S. J. Holmes, of the University of 
Wisconsin, under whose direction this work was conducted, for many 
courtesies received during the preparation of this paper. My thanks 
are due also to Prof. 8. A. Forbes for the loan of a large collection of 
material from the Illinois State laboratory of natural history. A large 
number of specimens were obtained from the United States National 
-Museum, and the valuable aid thus received is gratefully acknowledged. 

KEY TO FAMILIES AND GENERA. 

A. First antenne with secondary flagellum; fifth perzeopods shorter than preceding; 

two rami of third uropods nearly equal; second gnathopods smaller than 

sobgsty sine Fey es nes em es RI a Ta Lystanassipm. Pontoporeia, p. 26. 

AA. First antenne with secondary flagellum; fifth perseopods longer than the pre- 

ceding; second gnathopods generally larger than the first .----- GAMMARID® 

B. Telson cleft; uropods biramous. 

C. Inner ramus rudimentary; telson cleft not more than three-fourths distance 

to base. 
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D. Outer ramus of Suineel Renae cniecHcaae SOE in ucrangonya, p. 29 

DD. Outer ramus of third uropods biarticulate......2. 2222.21 Niphargus, p. 36 

CC. Inner ramusnot rudimentary, one-halftothree-fourthsas longas outer, which 

is biarticulate; telson cleft to the base, or nearly so....- Gammarus, p. 38 

BB. Telson entire. 

C. Third uropods with rami. 

D. Third uropods uniramous; telson short and broad. ..-.--.- Crangonyx, p. 49 

DD. Third uropods biramous. Inner ramus rudimentary, outer uniarticulate; 

last two segments of urosome coalescent-.......----- Stygonectes, p. 51 

CC. Third uropods without mame: 262 e ee ee eee Apocrangonyx, p. 59 

AAA, First antenne without secondary flagellum; telson entire, short and broad; 

third uropods uniramous:.......-..2--12-:2:- OrcHEstup®; LHyalella, p. 54 

Family LYSIANASSID ZA. 

Only two species, Pontopore/a hoyi Smith, and Pontoporeia filicornis 
Smith, have been described as belonging to this family. I have not 
had specimens of either, but will quote Professor Smith’s descriptions 

of them. 

Genus PONTOPORBGIA Kr@yer. 

KEY TO.SPECIES. 

A. Antenne not reaching to the posterior end of the abdomen; outer ramus of third 

uropods not more than twice as long as the peduncle ..--------- P. hoyi, p. 26 

AA. Antenne extending to or beyond the tip of the abdomen; outer ramus of the 

third uropods more than twice as long as the peduncle -_..P. filicornis, p. 28 

PONTOPOREIA HOYI Smith. 

Gammarus brevistylis Stimpson, MSS. (female). 

Pontoporeia affinis Smrrn, Am. Jour. Sci., 3rd. ser., I, 1871, p. 453; Prelim. Rep. 

on Dredgings in Lake Superior, 1871, p. 1022. 

Pontoporeia hoyi Smiru, Rep. U.8. Fish Com., 1872-73, (1874) p. 647, pl. 11, fig. 5. 

Professor Smith’s description follows: 

On first examining specimens of this species, obtained in Lake Superior in 1871, I 

regarded them as specifically identical with the Pontoporeia affinis of the Scandina- 

vian lakes and the Baltic. A subsequent and more minute comparisom has, how- 

ever, revealed some differences, which are apparently constant. In the form and 

proportions of the segments of the thorax and abdomen, in the size and form of the 

eyes, in the minute details of antennule, antennze, and mouth appendages, | can 

detect no differences by which it would be possible to distinguish specimens taken 

in Lake Superior from those sent from Lake Wetter, or from the beautiful figures of 

the Scandinavian species given by Sars.“ In the first pair of legs, however, the 

propodus in the American species is proportionately a very little shorter than in the 

European, and the palmary margin is less oblique—that is, it is not so nearly parallel 

with the posterior margin; the posterior margin is somewhat shorter, and furnished 

with fewer hairs; and there are usually two small and slender spines on the palmary 

margin near the tip of the closed dactylus, while in the European species there are 

no real spines upon the palmary margin, but only slender setiform hairs. In both 

the European and American species, there is a very thin and narrow lamellar edge, 

“ Histoire Naturelle des Crustacés d’Eau Douce de Norvége, 1867, p. 82, pl. vu, 

figs. 10-25; pl. vin, figs. 1-5. 
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extending nearly the whole length of the palmary margin. The dactylus is appar- 

ently a little longer and more slender in the European species. The obliquity of the 

palmary margin, and its armature near the posterior angle, seem to be always char- 

acteristic of the American species. In the young specimens, however, there is often 

but one spine, while in larger ones there are often three. In the third and fourth 

pairs of legs of the American species the dactylus is usually armed on the inside, a 

little way from the tip, with two setiform hairs, while in the European species there 

is only one. Some young specimens of the American species, however, agree with 

the European in having but one hair upon the dactylus, while large ones often have 

three, and in the full-grown male from Lake Michigan, mentioned farther on, there 

are even four. 

The most remarkable differences are in the peculiar, elongated, papilliform append- 

ages upon the sternal portion of the thoracic segments. In the European species, 

Dr. G. O. Sars describes and figures an elongated and slender process depending 

from the middle of the sternum of several of the thoracic segments; and in the single 

specimen which I have examined, there are three of these processes, one each on the 

second, third, and fourth segments. Dr. Sars, who has studied the living animals 

very carefully, does not suggest what may be the use of the appendages, or whether 

they ever vary in number or position in different specimens. In specimens from 

Lake Superior there are usually seven of these appendages, one upon the second and 

Fie. 1.—PONTOPOREIA HOYI. (After Smith.) 

two each upon the third, fourth, and fifth segments. In form and size, these append- 

ages do not differ, except that in alcoholic specimens they seem to be a little longer 

in the American species. In some specimens of the American species, the append- 

age upon the second segment is wholly wanting, and in two specimens examined 

carefully there was only a single median one upon the third segment. In the 

absence of all knowledge of the nature and use of these appendages, it seems useless 

to speculate on their importance as distinctive characters. In a species of Ponto- 

poreia from the Gulf of St. Lawrence, which I suppose to be the P. affinis of Kroyer, 

there are no such appendages on any of the thoracic segments. This fact, together 

with the variation noticed in the specimens from Lake Superior, would seem to indi- 

cate that these appendages are not of so much importance as might at first be 

supposed. 
This species was found in great abundance in the dredgings in Lake Superior in 

1871, and occurred in every haul from 4 to 169 fathoms. It was also dredged by 

Mr. J. W. Milner in Lake Superior in 1872, in 60 fathoms off Outer Island. It is 

common in the stomach of the whitefish from Lakes Superior and Michigan, and 

probably also from the lower lakes. All the specimens dredged in Lake Superior 

were taken in August and the early part of September, and none of the females were 
carrying eggs during that time. Females carrying eggs were dredged by Dr. Stimp- 

son, in Lake Michigan, in 40 to 60 fathoms, off Racine, Wis., June 24, 1876, and 

with them the adult male form with long antennule and antennie. This peculiar 
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form of the adult male, corresponding perfectly with the same form of the European 

species figured and described by Dr. Sars, | have not been able to find among the 

numerous specimens from Lake Superior. A single specimen of this form of the 

male was, however, sent to me by Dr. Stimpson under the manuscript name of 

Gammarus Hoyi, while two specimens of the female were sent as Gammarus brevistylis. 

These are undoubtedly the same as the Gammarius Hoyi and brevistilus mentioned, 

without description, by Dr. P. R. Hoy. @ 

PONTOPOREIA FILICORNIS Smith. 

Gammarus filicornis Stimpson, MSS. 

Pontoporeia filicornis Smrru, Rep. U. S. Fish Com., 1872-73 (1874 . 649, e ? b] ? 

Professor Smith’s description follows: 

Male.—Outline of the head very much as in P. affinis. Eyes about as large as in 

that species, slightly elongated, black. Peduncle of the antennula reaching nearly 

to the distal end of the penultimate segment of the peduncle of the antenna, about 

as long as the head and the first segment of the thorax together; first segment large 
and thickened; second half as long as the first; third slightly more than half as long 

as the second. Flagellum greatly elongated and very slender, reaching nearly to the 

tip of the abdomen, and composed of thirty-three segments, of which the proximal are 

longer than broad, while they increase in length distally, until, near the tip, they 

are many times longer than broad, and exceedingly slender. The upper side of the 

flagellum is nearly naked, only the alternate segments being furnished with two 

minute sete near the distal extremity, while the under side of each segment.is armed 

distally with minute setze, and most of the segments with one or several clavate 

(olifactory) papillee, and many of the segments have in addition a peculiar trans- 

parent, shallow, bell-shaped appendage, raised on a very slender peduncle. Sec- 

ondary flagellum reaching to the fourth segment of the primary, and composed of 

four segments, of which the terminal one is very short. Penultimate segment of the 

peduncle of the antenna about as long as the first segment of the peduncle of the 

antennula; ultimate segment slightly shorter; penultimate and antepenultimate seg- 

ments furnished with long, plumose hairs below and several fascicles of short, seti- 

form hairs above. Flagellum much longer than the flagellum of the antennula, very 

slender, and composed of about fifty very elongated and somewhat flattened seg- 

ments, which have about the same proportions as in the flagellum of the antennula, 

and are furnished with the same kinds of appendages. 

Epimera of almost exactly the same proportions and form as in P. affinis, and the 

first four margined with plumose hairs in the same way. First pair of legs very 

nearly like those of P. affinis; the palmary margin even slightly more longitudinal 

than in that species, continuous with the posterior margin, and armed with two small 

obtuse spines near the tip of the closed dactylus in addition to the setiform hairs. 

Second pair of legs of the same form as in P. affinis, except that the palmary margin 

is slightly concave and a little oblique in a proximal direction; the posterior mar- 

gin furnished with fascicles of setiform hairs, as in that species, and armed close to 

the palmary margin with three or four small obtuse spines. Third and fourth pairs 

of legs like those of P. affinis, except that the dactyli have each three setiform hairs 

near the tip, being in this as in several other respects nearer P. Hoyi. Fifth and 

sixth pairs of legs almost exactly as in P. affinis, except the posterior margin of the 

propodus in the sixth pair is armed with three pairs of small spines. Seventh pair. 

of legs having a few small spines on the propodus, but otherwise as in P. affinis. 

Lateral margins of the first second, and third segments of the abdomen with the 

angles rounded; lateral margin of the third segment furnished with a line of several 

submarginal, plumose setze near the anterior angle, and behind them armed with five 

large and acute spines directed backward, of which four are in pairs near the middle of 

«Deep Water Fauna of Lake Michigan, Trans. Wis. Acad. Sci., 1870-72, p. 98-101. 
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the margin, and one alone near the posterior angle; the posterior edges of the lateral 

expansions of all three of the segments furnished with a few, widely separated, plu- 

mose hairs. Peduncles of the first and second pairs of caudal stylets reaching to 

about the same point, a little beyond the extremity of the sixth segment of the 

abdomen; the outer rami slightly longer than the inner, and those of the second pair 

of stylets only a little shorter than those of the first. Rami of the posterior caudal 

stylets longer than in P. affinis; the outer ramus rather more than twice as long as 

the peduncle, narrow, and tapering to an obtuse tip, both edges furnished with long 

plumose hairs, and the outer edge with a sharp spine at the base of each hair. Tel- 

son slightly longer than broad, cleft half-way to the base, and each lobe tipped with 

two short spinules and a plumose seta. There are two of the peculiar papilliform 

appendages on the sternum of the third, fourth, and fifth segments of the thorax, 

as in P. Hoyi, but apparently none upon the second. 

» Length from the front of the head to the tip of the telson, 6 mm. 

Of this species, I have seen but a single specimen, which was dredged with the 

last species in Lake Michigan in 40 to 60 fathoms, off Racine, by Dr. Stimpson, from 
whom it was received under the manuscript name of Gammarus filicornis. 

This species differs remarkably from all the heretofore-known species of Pontopo- 

reine, in the excessive elongation of the flagella of the antennule and antennse, a 

character which might be regarded by some naturalists as of generic value. The 

very close agreement with P. affinis and Hoyi in all other parts of the animal, how- 

ever, seems to indicate a very close affinity with those species, especially the latter; 

and as this one peculiarity is very likely only a sexual character of the old males of 

the species, I retain the species in the genus. The mouth-appendages seem to agree 

perfectly with those of the species just mentioned. The singular armature of the 

lateral margins of the third segment of the abdomen is not peculiar to this species, 

but is almost exactly repeated in P. affinis, P. Hoyi, and the marine species, already 

mentioned, from the Gulf of St. Lawrence, and is probably common to the genus, 

although it seems to have been overlooked till now. 

Family GAMMARID. 

Genus EUCRANGON YX Stebbing. 

KEY TO SPECIES. 

A. Telson about as long as peduncle of third uropods, not deeply cleft, third 

uropods short. 

B. Outer ramus of third uropods about twice the length of peduncle; inner 

ramus very small, telson cleft one-third distance to base. 

C. Eyes small, elongated, with black pigment ............---- E. gracilis, p. 32 

CC. Eyes small without black pigment ........-...-.....--- E. packardii, p. 35 
BB. Outer ramus of third uropods shorter than peduncle; inner ramus absent, 

peduncle produced distally on the inner side into a short, blunt process; 

telson cleft three-fourths distance to base._...-..-------- FE. bifurcus, p. 33 

AA. Telson in the male elongated, equaling from one-fourth to one-third length 

of body, rounded distally; telson in female short, with a slight emargina- 

tion; third uropods with short outer ramus and rudimentary inner ramus, 

FE. mucronatus, p. 29 

EUCRANGONYX MUCRONATUS (Forbes). 

Crangonyx mucronatus Forses, Bull. Hl. State Lab. Nat. Hist., No. 1, 1876, p. 6.— 

Olea EbAWae Ame Nata pole ISS 2p. 24a: 

Eucrangonyx mucronatus Stepsinc, Trans. Linn. Soc. London, 2nd ser., VII, 

1899, p. 423. 

Bactrurus mucronatus W. P. Hay, Proc. U. S. Nat. Mus., X XV, 1902, p. 429. 
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Blind. Head slightly longer than the first thoracic segment, con- 
‘ave on its anterior margin at the bases of the first antennse and con- 

vex between them. First antenne in the male half to two-thirds as 
long as the body; in the female about half as long as the body; flagel- 
lum four or five times as iong as the peduncle and consisting in the 
male of about thirty-five segments, all but the first seven or eight 
of which are provided with slender olfactory clubs; secondary flagellum 

slightly longer than the first segment of the primary one (usually 
shorter in the female) and composed of two segments, the distal one 
very short. Second antenney only about one-half as long in the first 

Fic, 2.—EUCRANGONYX MUCRONATUS. ant. 1, FIRST ANTENNA; ant. 2, SECOND ANTENNA; gn., GNATHO- 

POD; T., TELSON; w., UROPOD; gn.1 9, gn. 2 9, AND T. 9 FROM A FEMALE; OTHER FIGURES FROM 

A MALE. 

pair; peduncle extending beyond that of the first pair; the two distal 
segments elongated, about equal in length; flagellum slightly shorter 
than the peduncle and composed of about ten segments. 

In the male the carpus of the first gnathopods is broadly triangular, 
fully as broad as the propodus; propodus about two-thirds as broad as 
long; anterior and posterior margins only slightly convex, the poste- 
rior furnished with three small fascicles of long hairs; palm very ob- 

lique, slightly coneave at the center, with a broad lamellar edge, fur- 

nished with two or three fascicles of long hairs, and about ten notched 



No. 1507. FRESH-WA TER AMPHIPODA— WECKEL. 31 

spines, with usually two large spines near the center and three at the 
tip of the closed dactyl; dactyl strongly curved, slightly longer than 
the palm. First gnathopods of the female with the propodus smaller, 
shorter, and broader distally than in the male. 

In the second gnathopods the carpus is slightly longer than broad; 
much larger than in the first pair; propodus not much larger than in 
the first pair and not so broad; the posterior and anterior margins 
only very slightly convex, the posterior furnished with more hairs 
than in the first pair; palm longer than in the first pair, similarly 
armed, but having a few more spines; dactyl strongly curved, as long 
as the palm. Propodus of the second gnathopods in the female not so 
much elongated as in the male, but similarly armed. 

Joxal plates of the three posterior perseopods oval, not large, with 
both margins serrated. 
Abdominal segments rounded dorsally; the lateral margins and all 

the angles broadly rounded. 
The first pair of uropods extend beyond the second pair, which 

extend beyond the third; second pair not longer than the peduncle of 
the first; third pair short, not quite so long as the peduncle of the 
second pair; outer ramus ovate, truncate, about half the length of the 
peduncle, provided distally and laterally with a few hairs; inner 
ramus rudimentary, unarmed, about one-third or one-fourth as long 
as the outer ramus. 

Telson in the male cylindrical, very much elongated, equaling from 

one-fourth to one-third the length of the body, rounded distally, and 
furnished with two clusters of long hairs. In the female the telson is 

short, projecting beyond the tips of the third uropods, having a very 
slight emargination, on either side of which there is a cluster of long, 

stout hairs. 
Length, 10-15 mm. 

Yollected in old wells at Irvington, Indiana; Champaign and 
Normal, Illinois. 

The telson in the female of this species is somewhat incised posteri- 
orly, but less than is usual in this genus; in the male the telson is 
entire and greatly elongated, a feature which does not accord with 

the definition of the genus as originally given by Stebbing. The 
other characters of this species, however, are so much like those of 
the other members of this genus that it seems best to retain it in the 
genus Kucrangonyr, to which it was assigned by Stebbing, rather 
than to place it in a new genus, Bactrurus, as proposed by Hay. 



32 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXII. 

EUCRANGONYX GRACILIS (Smith). 

Crangonyx gracilis Smita, Am. Jour. Sci., 3d ser., II, 1871, p. 453; Prelim. Report 

on Dredgings in Lake Superior, 1871, p. 1022; Rep. U. S. Fish Com., 

1872-73, (1874) p. 654.—ForBus, Bull. Ill. State Lab. Nat. Hist., No. 1, 1876, 

p. 6.—O. P. Hay, Am. Nat., XVI, 1882, p. 241.—W. P. Hay, Proce. U.S. 

Nat. Mus., X XV, 1902, p. 429. 

Hucrangonyx gracilis STEBBING, Trans. Linn. Soc. London, 2d ser., VII, 1899, 

p. 423. 

Eyes small, elongated. First antenne slightly more than: half as 
long as the body; peduncle with the first segment shorter than the 
second, which is about twice as long as the third; flagellum twice as 
long as the peduncle and consisting of about thirty seements; second- 
ary flagellum about equal in length to the first segment of the primary 

ur. 1 

Fic. 3.—EUCRANGONYX GRACILIS, ANN ARBOR, MICHIGAN. M.vp,, MAXILLIPED; FOR OTHER INSCRIP- 

TIONS TO THIS AND SUCCEEDING FIGURES SEE FIG. 2. gn. 2/2, SECOND GNATHOPOD OF A SMALL 

FEMALE; gn. 2’2, SECOND GNATHOPOD OF A LARGE FEMALE. MAXILLIPED DRAWN TO A LARGER 

SCALE THAN THE OTHER PARTS. 

one, composed of two segments, the terminal one slender and very 
short. Second antenne half as long as the first pair; ultimate and 
penultimate segments of the peduncle nearly equal; flagellum some- 

what shorter than the peduncle and composed of eight to ten segments. 
Carpus of the first gnathopods in the male about as broad as long; 

the posterior margin produced but slightly and furnished with long 
plumose hairs; propodus almost quadrate in outline, a little longer 
than broad; palm convex, slightly oblique, and armed on each side 
with from ten to fifteen notched spines, which are equidistant from 
each other except at the posterior angle, where about five are crowded 
together; each spine is furnished with a hair a short distance from the 
tip; the posterior margin slightly concave, with a few long hairs; 
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dactyl stout, slightly curved, extending to the posterior margin of 
the palm. 

Carpus of the second gnathopods in the male like that of the first 
pair; propodus more elongated than in the first pair, broadened dis- 
tally; palm oblique, somewhat arcuate, armed with fifteen or more 

spines similar to those of the first pair, but not crowded into a group 
at the posterior angle; posterior margin of hand with five or six 
groups of hairs; dactyl strongly curved, as long as the palm. In the 

female the propodus of the second gnathopods is proportionally more 
elongated than in the male and does not increase in breadth distally. 

Third, fourth, and fifth perseopods with the coxal plates serrate, and 
with small spines on both margins. 

Postero-lateral angles of the first three segments of the abdomen 
produced, terminating in a small tooth. 

First pair of uropods projecting backward beyond the second and 
third pairs, two rami equal and about two-thirds as long as the pedun- 
cle; second pair with rami equal, and equal in length to the peduncle; 
third pair short, reaching to the tip of the second pair, peduncle 
short; outer ramus about twice the length of the peduncle, inner 
ramus very small, slender, shorter than the peduncle, usually without 
spines or hairs. Telson slightly shorter than the peduncle of the 
third uropods; about as broad as long, cleft about one-third the dis- 
tance to the base with two or three spines on the truncate extremities 
of the lobes. 

The specimens of this species differ greatly in size, varying in ma- 
ture specimens from 7-18 mm., but the larger ones agree in all essen- 
tial features with the smaller. 

Distribution.—Providence, Rhode Island; Ann Arbor and _ Isle 

Royal, Michigan; Lake Huron; Lake Superior; Portage, Wisconsin; 
Champaign, Illinois; Irvington, Indiana; Delaware, Ohio; Nashville, 
Tennessee. 

This species can not belong to the genus Crangonyx to which it was 
assigned by Smith. That genus as generally defined has the third 
uropods uniramous and the telson entire. The new genus Lucran- 
gonyx, in which this species has been placed by Stebbing, is like Cran- 
gonyx in general, but with a small inner ramus to the third uropods 
and with the telson emarginate. 

EUCRANGONYX BIFURCUS (0. P. Hay). 

Crangonyx bifurcus O. P. Hay, Am. Nat., X VI, 1882, pp. 145-146. 

Eyes oval, large, about twice as large as those of Fucrangonyx 
gracilis which this species resembles. First antennee not quite half 
the length of the body; third segment of the peduncle two-thirds as 
long as the first or second segments, which are nearly equal; flagellum 

Proc. N. M. vol. xxxii—07——3 
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composed of about twenty-five elongated segments; secondary flagel- 
lum slightly shorter than the first segment of the primary flagellum, 
consisting of two segments, the distal one short; entire antenne fur- 
nished with comparatively few short hairs. Second antenne slightly 
more than half as long as the first pair; two distal segments of the 
peduncle elongated, nearly equal in length, the third segment short; 

flagellum not so long as the two distal segments of the peduncle, com- 
posed of about six elongated segments; antennz furnished with a few 
hairs and a number of large olfactory clubs. 

Carpus of the first gnathopods in the male short and broadly trian- 
gular, nearly as broad as the propodus; propodus slightly longer than 

Fic. 4.—EUCRANGONYX BIFURCUS, MALE. MACON, MISSISSIPPI. 

broad; lateral margins convex, the posterior provided with four or 
five small fascicles of hairs; palm oblique, armed on each side with 
about twelve spines and a few hairs; dactyl strongly bent near the 
base, as long as the palm. Second gnathopods with the carpus and 
propodus very similar to those of the first pair, but more elongated; 
the palm more oblique, armed with about fifteen notched spines; 
posterior margins furnished with six small fascicles of hairs. 

Last three pairs of perseopods with the coxal plates oval, both 
margins serrate and armed with small spines. 

Abdominal segments rounded dorsally; postero-lateral angles of the 
first three segments produced backward into a tooth. 
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First uropods projecting backward beyond the second pair, and the 
second beyond the third; third pair consisting of a peduncle and a 
single small ramus; peduncle more than twice as long as broad, fur- 
nished with a few spines, and produced distally on the inner side into 
a short, blunt process furnished at the tip with a small spine; ramus 
about two-thirds the length of the peduncle, provided with a few 
spines. Telson cleft three-fourths the distance to the base, projecting 
beyond the third uropods, lobes diverging toward the tip, each armed 
distally with three or four spines. 

Length, 9 mm. 
Type locality.—Macon, Mississippi. 
This species differs from the other members of the genus Hucran- 

gonyx in the absence of the rudimentary inner ramus of the third 
uropods. In all other characters, however, it so closely resembles the 
species of this genus that it seems best to retain it in Aucrangonyx 
rather than to place it in a new genus. 

EUCRANGONYX PACKARDII (Smith). 

Crangonyx packardii SMirn, Mem. Nat. Acad. Sci., IV, 1888, pp. 34-36, pl. v, 

fies. 1-11. 

The following description, with figures, is taken from Memoirs 

National Academy of Sciences, where the species is described by 
Prof. 5. I. Smith as Crangonyx packardit. 

This species is so closely allied to Crangonyx gracilis that it might readily be mis- 

taken for it were it not for the peculiar structure of the eyes. The eyes of C. gracilis 

are composed of a few facets, and are abundantly supplied with black pigment. In 

all the specimens of C. packardii which I have seen the eyes are observable with 

difficulty, the black pigment being wholly wanting. The specimens received at 

first were very badly preserved, and I thought the absence of the pigment might 

be due to this fact; but subsequent examination of more perfect specimens shows 

that this can not be the case, and that the eyes are in life undoubtedly wholly with- 

out black pigment. The eyes are scarcely, if at all, observable in the ordinary alco- 

holie specimens, but when rendered translucent by immersion in glycerin the 

structure of the facets is distinctly observable, as shown in fig. 5. As observed by 

Doctor Packard, the flagella of the antennule of C. gracilis are a little shorter, 

_and usually contain four or five segments less than C. gracilis, but this is an uncer- 

tain character, and some specimens of C. gracilis from Lake Superior actually have 

only one or more segments than the subterranean species. In the antenne there are 

no constant differences. There are some very slight differences in the first and sec- 

ond pairs of legs; especially in the females, but not greater than usually exist in the 

individuals of a single species in allied genera, and any large series of specimens 

would undoubtedly show all the intermediate forms. In the third to the seventh pair 

of legs there is a constant difference in all the specimens examined, the spines being 

more numerous, longer, and more slender in C. gracilis. The spines upon the first 

and second caudal stylets are a little shorter and more obtuse in C. packardii than 

‘they usualiy are in C. gracilis; otherwise there is no difference in the caudal stylets 
and telson. 

These differences are all such as very naturally lead to the supposition that this 

subterranean form has been derived from the C. gracilis at no very remote period, 
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although this supposition may well be held in reserve until we have a more com- 

plete series of the subterranean species for comparison. C. gracilis occurs as far 

south as Grand Rapids, Michigan, whence we have received specimens from Mr. N. 

Coleman, and it very likely occurs in the same region as C. packardii. 

The figures are all from Professor Packard’s original specimens, collected from 

wells in Orleans, Indiana, by Dr. Moses Elrod. Only one of these has the body 

entire; this is a female, 5.5 mm. long, and from-which figs. 5 to 8 were made. <A 

aut. 

Fia. 5.—EUCRANGONYX PACKARDII. (After Smith.) ab, TERMINAL PORTION OF THE ABDOMEN 

WITH THE UROPODA. 

large specimen, a female about 7.5 mm. long, unfortunately wanting most of the 

antennule and antenne, collected from a well at New Albany, Indiana, by Dr. John 

Sloan, was sent to Doctor Packard for examination. 

Genus NIPHARGUS W. P. Hay. 

NIPHARGUS ANTENNATUS (Packard). 

Crangonyx antennatus PacKARD, Am. Nat., XV, 1881, p. 880. 

Eucrangonyx antennatus STEBBING, Trans. Linn. Soc. London, 2d ser., VII, 1899, 

p. 423. 

Niphargus antennatus W. P. Hay, Proc. U. 8. Nat. Mus., XXV, 1902, p. 429. 

Eyes composed of a few slightly pigmented facets or wanting alto- 
gether, when present of no definite shape. First antennz more than 
half as long as the body; first and second segments of the peduncle 
nearly equal in length, slightly longer than the third; flagellum about 
three times as long as the peduncle, composed of about twenty-five 
segments in the female; the number of segments in the flagellum 
varies in the two sexes according to Hay’s description, there being 
more in the female than in the male; secondary flagellum Jonger than 

the basal segment of the primary one, composed of two segments, the 
distal one very short; each segment furnished distally with a few long 
hairs. Second antenne not half so long as the first pair; flagellum 
short; not greatly exceeding the third segment of the peduncle and 
composed of about eight segments. 
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In the female the first gnathopods have the carpus short, triangular, 

as broad as the propodus; propodus less than twice as long as broad; 

anterior margin slightly convex; posterior margin straight or nearly 

so, furnished with a few fascicles of long hairs; palm slightly oblique 

and convex, furnished on each side with a few hairs, six or eight 

short notched spines, and one long stout spine at the tip of the closed 

dactyl; dactyl stout and curved. In the male, from Hay’s deserip- 

tion, the propodus is larger, stouter, and more strongly armed than 

in the female. 

Propodus of the second gnathopods of the female elongated, twice 

as long as broad, narrowed distally; lateral margins slightly convex, 

the posterior one furnished with a few fascicles of long hairs; palm 

Fic. 6.—NIPHARGUS ANTENNATUS, FEMALE. NICKAJACK CAVE, SHELLMOUND, TENNESSEE. 

oblique, convex, armed as in the first pair, but ‘with more numerous 

spines. In the male, according to Hay’s description, the second 
enathopods are larger than in the female and have the propodus pro- 

portionally more developed. 
The abdominal segments are rounded above and without spines. 
The uropods project backward about an equal distance; the terminal 

pair are slightly longer than the peduncle of the second pair, with the 
outer ramus well developed, composed of two segments, the terminal 
one very short, and armed distally with a few spines, the first segment 
furnished on both margins with four or five spines; inner ramus short, 
rudimentary, and furnished with a few hairs at the tip. 
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Telson emarginate, the emargination reaching to the middle or 
nearly to the base; each lobe furnished at the truncate tip with three 

or four stout spines. 

Length 10 mm. 
This species has been collected at various places within Nickajack 

Cave, Shellmound, Tennessee. 

The genus Viphargus, to which this species has been assigned by 
Hay, differs from Crangonyx in the telson, which in the latter genus 
is entire and in the former divided, and in the third uropods, which in 
Crangonyx are uniramous and in Viphargus biramous with the outer 

‘amus biarticulate. It differs from ucrangonyx, in which genus it 
has been placed by Stebbing, in the outer ramus of the third uropods, 
which in Aucrangonyx is uniarticulate and in Wiphargus biarticulate. 

Genus GAMMARUS Fabricius. 

KEY TO SPECIES. 

A. Telson cleft to the base. 

B. Eyes present. 
C. Third uropods with basal segment of outer ramus elongated, terminal segment 

short, styliform; inner ramus half or more than half as long as the outer; 

both rami furnished with long plumose hairs. 

D. Inner ramus of third uropods at least three-fourths as long as the outer; 

nearly as broad as the basal portion of the outer ramus. 

KE. Terminal segment of outer ramus of third uropods with long plumose 

hairs on lateral margins; secondary flagellum composed of two to four 

Sepmentst- 222 S-Soe so ow ee eee ne eee eee G. limneus, p. 42 

EE. Terminal segment of outer ramus of third uropods without long 

plumose hairs on the lateral margins; secondary flagellum composed 

of five onsix ségmentss a. co8 sete eae eee eee G. fasciatus, p. 40 

DD. Inner ramus of third uropods only slightly more than half as long as outer 

ramus; much more slender than the basal portion of the outer ....--- 

G. propinquus, p. 46 
CC. Third uropods with the basal segment of the outer ramus elongated, with 

fascicles of a few long hairs on lateral margins; terminal segment short; 

inner ramus rudimentary, shorter than the peduncle. -.G. ramellus, p. 38 

BB. “Hyesabsent.2 ss. -2628 acne eae se ee eee G. cexecus, p. 47 

AWA Telson not cleft tosthesbase:: === = eee eee ee G. purpurascens, p. 45 

GAMMARUS RAMELLUS, new species. 

Eyes small, reniform; their distance apart more than twice their 
diameter. First antennz not quite half so long as the body; first and 

second segments of the peduncle about equal and nearly twice as long 
as the third; flagellum composed of twenty to twenty-five segments; 
secondary flagellum slightly exceeding the terminal segment of the 
peduncle in length and consisting of three or four segments. Second 
antenne more than half as long as the first pair; peduncle longer than 
‘in the preceding pair; flagellum composed of eight to twelve segments. 

First gnathopods of the male with the carpus triangular, as broad as 
long; propodus slightly longer than broad; lateral margins convex; 
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the posterior one furnished with three or four small fascicles of hairs; 
palm oblique, with two emarginations, and furnished with a few long 
hairs and a group of six or eight spines at the posterior angle; dactyl 
strongly curved, as long as the palm. 

Carpus in the second gnathopods more elongated than in the first 
pair; propodus oblong; lateral margins only slightly curved, the pos- 

terior one furnished with six o1 seven fascicles of long hairs; palm 
less oblique than in the first pair, furnished with a row of long hairs 
at the base of the lamellar edge and six or seven spines at the rounded 
posterior angle; dactyl not so strongly curved as in the first pair, 

longer than the palin. 

Fig. 7.—GAMMARUS RAMELLUS, MALE. POINT ARENA, CALIFORNIA. ™., MANDIBLE, DRAWN TO A 

LARGER SCALE THAN THE OTHER PARTS; ab. d., DORSAL SIDF OF THE LAST SEGMENTS OF THE 

ABDOMEN. 

Coxal plates of the last three pereeopods with the posterior margins 
serrated and furnished with short spines. 

Postero-lateral angles of the first three abdominal segments pro- 
duced but little and terminating inasmall spine. The last three or four 
abdominal segments are furnished dorsally on each side with a fascicle 
of two or three spines and a few short hairs. 

First uropods projecting backward slightly beyond the peduncle 
of the third pair; third pair with the peduncle short, as broad as long, 
armed distally with a few hairs; outer ramus elongated, biarticulate, 
the basal segment long, tapering distally, armed laterally with fasci- 
cles of a few long hairs and one or two large spines; terminal segment 
very short, tapering distally and terminating in a tuft of long hairs; 
inner ramus rudimentary, slightly more than half as long as the 



short hairs on the inner margin. 
Telson cleft to the base, the lobes rounded distally and furnished 

with a few hairs and a few small spines. 
Length, 10 mm. 
Type locality.—Point Arena, California. Specimens from Portland, 

Oregon, were also examined. These were larger and stouter than 
those from California. 

Type.—Cat. No. 32841, U.S.N.M. 

GAMMARUS FASCIATUS Say. 

Gammarus fasciatus Say, Jour. Acad. Nat. Sci. Phila., I, 1817, p. 374.—De Kay, 

Zool. of New York, VI, 1844, p. 837.—Barr, Cat. Amphipodous Crustacea 

British Mus., 1862, p. 210, pl. xxxvu, fig. 6.—Smiru, Rep. U.S. Fish Com., 

Eyes reniform; their distance apart slightly exceeding their diame- 
ter. First antenne with the first and second segments nearly equal 
in length and twice as long as the third; flagellum twice as long as the 
peduncle and composed of about thirty segments; secondary flagellum 
as long as the second segment of the peduncle and consisting of five or 
six segments. Second antenne about two-thirds the length of the 
first; peduncle exceeding that of the first pair, with the two distal 
seoments elongated and nearly equal; flagellum slightly shorter than 
the peduncle and composed of about fifteen segments. 

In the male the carpus of the first gnathopods is triangular, slightly 
longer than broad; propodus not quite twice as long as broad, much 
narrowed distally; palm slightly concave, very oblique, continuous 

with the posterior margin, with a narrow lamellar edge, armed with 

a few long hairs, near the middle of the inner side with a stout spine, 
at the base of which there is a fascicle of long hairs, and three or 
four smaller spines near the tips of the closed dactyl; posterior margin 

with four or five fascicles of long hairs; dactyl strongly curved and 
half as long as the propodus. Propodus of the female much smaller 

than that of the male, only slightly narrowed distally; palm not so 
oblique as in the male, furnished with a few long hairs and a few 

spines at the tip of the closed dactyl, but without a spine at the middle 

of the palm. 
Propodus of the second gnathopods in the male as long as in the 

first pair, broadest distally; lateral margins nearly parallel; the poste- 
rior margin furnished with numerous fascicles of hairs; palm oblique, 
but not so much so as in the first pair, concave in the middle, armed 

with a few short hairs at the base of the broad lamellar edge, a stout 
median spine, and three or four smaller ones at the tip of the closed 
dactyl; dactyl not so strongly armed as in the first pair, as long as 
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the palm. Second gnathopods in the female much smaller than in the 

male; carpus elongated, as broad as the propodus; propodus narrow, 

twice as long as broad; lateral margins parallel; palm straight, trans- 
verse, without a lamellar edge and devoid of a median tooth. 

Coxal plates of the last three pereeopods with the posterior margin 
serrate. 

The infero-posterior angles of the second and third abdominal seg- 
ments are slightly produced, forming less than a right angle. The 

fourth, fifth, and sixth segments are slightly angulated dorsally, each 

Fig. 8.—GAMMARUS FASCIATUS. gn. 1 @, gn. 2 9, FIRST AND SECOND GNATHOPODS OF A FEMALE, 

OTHER FIGURES FROM A MALE; mi., MANDIBLE, AND map., MAXILLIPED, DRAWN TO A LARGER 

SCALE THAN THE OTHER PARTS; ab. d., DORSAL SIDE OF THE TERMINAL PART OF THE ABDOMEN. 

bearing three fascicles of well-developed spines, the median one of 
which on the fourth and fifth segments is raised on a distinct 
protuberance. 

First uropods exceeding the second pair in length and projecting 
backward slightly beyond the peduncle of the terminal pair; outer 
ramus of the terminal pair composed of two segments, the first seg- 
ment elongated, furnished on both margins with many long plumose 
hairs and on the outer margin with several small obtuse spines; the 
distal segment very short, styliform, and furnished at the tip with 
several hairs, but having no hairs on the lateral margins; inner ramus 
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not quite so long as is the first segment of the outer ramus, armed witha 
few spines on the inner margin and numerous long plumose hairs on 
both margins. 

Telson cleft to the base, the lobes furnished distally with two or 

three spines and a few hairs. 
Length, 10-15 mm. 
Distribution.—Hudson River and Niagara Falls, New York; Ann 

Arbor, Michigan; Lake Superior; Delavan and Lake Geneva, Wis- 
consin; Havana, Illinois; Burlington, Iowa; Redfoot Lake, Tennessee; 

Brookside, West Virginia; Washington, District of Columbia; St. 
Johns River, Florida. 

GAMMARUS LIMNUS Smith. 

Gammarus lacustris SmMira, Amer. Jour. Sci., 3d ser., II, 1871, p. 453; Prel. 

tept. on Dredgings in Lake Superior, 1871, p. 1023. 

Gammarus linneus Smirn, 7th Rept. U. 8. Geol. Survey, 1874, p. 609; Rept. U. 8 

Fish Com., 1872-73, p. 651, 1874. 

Gammarus robustus SmirH, 7th Rept. U. 8. Geol. Survey, 1875, p. 610. 

Eyes small, slightly elongated. First antenne about as long as the 
thorax; first and second segments of the peduncle nearly equal, twice 
as long as the third; flagellum composed of about thirty elongated 
segments, which are furnished with few hairs; secondary flagellum 
composed of two to four segments, of which the terminal one is short. 
Second antenne slightly shorter than the first; peduncle exceeding 
that of the first pair with the two distal segments nearly equal in 
length; flagellum shorter than or nearly equal to the peduncle, con- 
sisting of about twelve segments. 

First enathopods of the male with the carpus broadly tri iangular, as 
broad as the propodus; propodus a little less than twice as long as 
broad, much narrowed distally; palm very oblique, continuous with 
the posterior margin, and having a lamellar edge furnished with a few 
long hairs, and two long obtuse spines near the middle, and three or 
four smaller spines on each side near the posterior angle; dactyl 
strongly curved and about one-half as long as the propodus; lateral 
margins convex, the posterior one furnished with a few long hairs 
and several short, obtuse spines. In the female the propodus is con- 
siderably smaller and proportionally shorter than in the male; palm 
oblique, with a narrow lamellar edge continuous with the posterior 
margin, furnished with a few long hairs, and several spines on each 
side of the tip of the closed dactyl; posterior margin furnished with 
several short spines, and numerous long hairs arranged in several 
fascicles. 

Carpus of the second gnathopods in the male slightly longer than in 
the first pair; propodus as long as in the first pair, slightly broadest 
distally; lateral margins nearly parallel, posterior one furnished with 
five or six fascicles of long hairs; palm slightly oblique, concave at the 



1 

No. 1507. FRESH-WATER AMPHIPODA—WECKEL. 43 

middle, with a broader lamellar edge than in the first pair; armed with 

a long, obtuse spine and a fascicle of long hairs at the center, two or 
three small spines at the posterior angle, and a row of short hairs at 
the base of the lamellar edge. In the female the carpus and propodus 
are much smaller than in the male and proportionally more elongated; 
carpus fully as broad as the propodus; propodus twice as long as 

broad, palm straight, nearly transverse, without the median spine. 
Posterior margin of the coxal plates of the last three pereopods 

serrate. 

Fourth and fifth abdominal segments rounded above, each bearing 
three fascicles of small spines; the sixth segment with two lateral 

Fic. 9.—GAMMARUS LIMN-EUS. ANN ARBOR, MICHIGAN. 

fascicles and two or three short median hairs. Infero-posterior angle 
of the first abdominal segment rounded, in the second and third pro- 
duced posteriorly and forming an acute angle. 

First pair of uropods exceeding the second pair in length and 
extending slightly beyond the peduncle of the third pair. Outer 
ramus of the terminal pair narrow, the basal segment furnished on 
both margins with many long plumose hairs, and on the outer margin 
with a few short spines; terminal segment short, styliform, lateral 
margins as well as tip furnished with long plumose hairs; inner 
ramus slightly shorter than the basal portion of the outer, with both 
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margins furnished with long plumose hairs and the inner with a few 

spines. 
Telson cleft to the base, each division furnished with three or four 

short spines and several long hairs. 
Length, 15 mm. 
Aroostook County, Maine; Caledonia, New York; Marquette, 

Ann Arbor, and Isle Royal, Michigan; dredged in Lake Superior; 
Fort Wingate, New Mexico; Wahsatch Mountains; Shoshone Falls, 
Idaho; Salt Lake City. Utah; Flat Head Lake, Montana; Yellowstone 

National Park. 
This species closely resembles Gammarus fasciatus, from which it 

can be distinguished most easily by the presence of long plumose-hairs 
on the lateral margins of the terminal segment of the outer ramus of 
the third uropods. The other characters in which these two species 
differ can be appreciated only by a careful comparison of specimens 
of the two species. The antenne in Gammarus limneus are furnished 
with fewer hairs than in Gammarus fasciatus and the secondary 
flagellum consists of two to four segments (in Gammarus fasciatus 
five or six). The propodus of the first gnathopods of the male of 
Gammarus limneus is broader at the proximal end than in Gammarus 
fasciatus; the lateral margins are more convex, and. the posterior 

margin is furnished with spines, which, if present in Gammarus fas- 
ciatus, are very small. In the female the propodus of the first 
enathopods of Gammarus lémneus is much narrower distally and the 
palm is more oblique than in the other species. In Gammarus lim- 
neus the spines on the abdominal segments are smaller and the 
median ones are not raised on distinct protuberances as they are in 

Gammarus fasciatus. 
After a careful comparison of the description and figures of Gam- 

marus limneus Smith and Gammarus robustus Smith I have con- 
cluded that they are the same species. The two species correspond in 
all characters except the gnathopods, and the differences which are 
there pointed out are not sufficiently marked to justify distinguishing 

the two forms as separate species. In Gammarus limneus the pro- 
podus of the first gnathopods is longer in proportion to the width, the 
palm is more oblique, and the posterior margin is armed with more 
spines than in Gammarus robustus. In the second gnathopods the 
propodus of Gammarus limneus is longer than in Gammarus robustus. 
These are differences which appear in specimens of different sizes. 
From the lengths of the two species which Smith gives (Gammarus 
limneeus 15-20 mm. and Gammarus robustus 10-15 mm.) he evidently 
examined larger specimens of Gammarus limneus than of Gammarus 
robustus, which fact would account for the differences in the gnatbo- 
pods which he found. 
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GAMMARUS PURPURASCENS W. P. Hay. 

Gammarus purpurascens W. P. Hay, Proc. U. 8. Nat. Mus., XXV, 1902, p. 483. 

Eyes large, reniform; larger than in Gammarus limneus Smith, 
which species Gammarus purpurascens resembles. First antenne 
longer than in Gammarus limneus, about half the length of the body; 
first and second segments of the peduncle nearly equal in length; third 
segment about haif as long as the second; flagellum composed of 
twenty-five to thirty segments; secondary flagellum consisting of four 

ur. 2 

Fic. 10.—GAMMARUS PURPURASCENS, MALE. NICKAJACK CAVE. ab. d., DORSAL SIDE OF THE TERMI- 

NAL SEGMENTS OF THE ABDOMEN. 

segments, the distal one very short and tapering. Second antenne 
slightly more than half as long as the first pair; peduncle exceeding 
that of the first pair in length, the two distal segments elongated, 
nearly equal; flagellum slightly shorter than the peduncle, composed 
of about ten segments, each of which bears a small olfactory club. 

First gnathopods of the male with the carpus broadly triangular, 
nearly as broad as the propodus; propodus broad, narrowed distally; 
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palm very oblique, continuous with the posterior margin and furnished 
with a few short hairs on each side, a fascicle of long ones at the cen- 
ter, and a few spines at the tip of the closed dactyl; the posterior and 
anterior margins of the propodus convex, the posterior one provided 
with a few fascicles of long hairs and one or ,two small spines near 
the palm; dactyl strongly curved, half as long as the propodus. 

Second gnathopods with the propodus rectangular, more than half as 
broad as long; lateral margins only slightly convex, the posterior with 

abeut eight fascicles of long hairs; palm oblique, furnished as in the 
first pair except that no spines extend upon the posterior margin; dac- 
ty] not so strongly curved as in the first pair, extending slightly beyond 

the palm. 
Basal plates of the third, fourth, and fifth pereeopods narrow, broad- 

est proximally, with margins*serrate and furnished with a few spines. 
Three posterior segments of the abdomen rounded dorsally, each 

furnished with three small fascicles of spines; the spines of the median 
fascicles smaller than those of the lateral ones. 

First pair of uropods slightly exceeding the second pair in length, 
projecting somewhat beyond the peduncle of the third; third pair with 
a short peduncle only slightly longer than broad; the outer ramus con- 
sisting of two segments, the basal one long and narrow with four or 
five spines on the outer margin and many long plumose hairs; termi- 

nal segment very short, styliform, and furnished distally with a few 
long hairs; inner ramus about three-fourths as long as the basal por- 

tion of the outer, with many long plumose hairs and usually a few 

spines on the inner margin. Telson divided almost to the base, with 
a spine and a few hairs on the outer margin, and three or four spines 
and a few short hairs distally. 

Length, 10 mm. 
The type specimens of this species were collected at the mouth of 

Nickajack Cave, Shellmound, Tennessee. Specimens of a smaller size 
have also been found in a spring at Rossville, Georgia. 

GAMMARUS PROPINQUUS W. P: Hay. 

Gammarus propinquus W. P. Hay, Proc. U. 8. Nat. Mus., X XV, 1902, p. 224. 

This species is very similar to Gammarus fasciatus Say, but differs 
from it in the following characters: The secondary flagellum consists 
of from two to five segments; in Gammarus fasciatus from five to six. 
The palm of the first gnathopods of the male in G. fasciatus is more 
irregular and more concave. In the second gnathopods it is more 
concave and slightly more oblique than in Gammarus propinquus. 
The best distinguishing characteristic, however, is in the third uropods, 
the inner ramus.of which in Gammarus propinguus is much more 
slender than the outer and half or only slightly more than half as long. 
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In Gammarus fasciatus the inner ramus is only slightly narrower than 
the outer and at least three-fourths as long. 

Length, 10-15 mm. 
Specimens of this species have been collected in several localities in 

regions about Mammoth Cave, Kentucky, the type coming from a 

Fig. 11.—GAMMARUS PROPINQUUS, MALE. MAMMOTH CAVE, KENTUCKY. 

spring about 2 miles north of this cave; collected also in springs in the 
Ozark Mountains, Missouri, and in West Virginia. 

GAMMARUS CA:CUS, new species. 

Eyes absent. First antennze more than half as long as the body; 

second segment of the peduncle slightly longer than the first and 
about three times as long as the third; flagellum composed of twenty 
to thirty elongated segments, each bearing a few short hairs at the 
distal end; secondary flagellum reaching slightly beyond the third 
segment of the primary flagellum, composed of four segments, the 
distal one short and furnished with long hairs. 

Second antennz are about two-thirds as long as the first pair with 
the peduncle extending far beyond that of the first pair; ultimate 
segment of the peduncle only slightly longer than penultimate which 
is greatly elongated and about equal in length to the antepenultimate; 
flagellum composed of about twelve segments, which are shorter than 

those of the first antenne and furnished with more hairs. 
The carpus of the first gnathopods of the male is triangular and 
elongated with the anterior margin furnished with a few long hairs 
and numerous short ones; propodus narrower than the carpus, twice 
as long as broad, with the anterior margin concave, armed sometimes 
with a fascicle of hairs, the posterior margin convex, and the palm 
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almost straight, slightly convex, and armed with four or five spines 
and a few short hairs; dactyl as long as the palm and fitting it closely. 

Second gnathopods with a carpus broader than in the first pair but 
similarly armed; propodus not so broad as the carpus, about twice as 
long as broad and larger than in the first gnathopods; posterior mar- 
gin almost straight; anterior margin slightly convex and usually fur- 
nished with one or two fascicles of hairs; palm very oblique, slightly 
concave at the center, armed with five or six spines at the tip of the 
closed dactyl, and one or two spines and a few short hairs on the 
margin; dactyl strongly curved, as long as the palm. 

FIG. 12.—GAMMARUS CHCUS, MALE. MODESTA CAVE, NEAR CANAS, CUBA. 

Both margins of the coxal plates of the third, fourth, and fifth 
pereeopods are serrate and furnished with spines, those on the anterior 
margin being smaller than those on the posterior. 

Postero-lateral angles of the third and fourth abdominal segments 
are produced backward and end in a blunt tooth. The last two or 
three abdominal segments are furnished dorsally with a few short 
spines. 

The first uropods project slightly beyond the second pair. In both 
pairs the rami are about equal in length and slightly longer than the 
peduncle. The third uropods were broken off in the few specimens 
which I had for examination. Telson cleft to the base, armed distally 
with a few short spines. 
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Length, 10 mim. 

Collected by Dr. C. H. Eigenmann among the roots of a tree, 
Modesta Cave, near Canas, Cuba. 

Type.—Cat. No. 32689, U.S.N.M. 

Genus CRANGON YX Bate. 

KEY TO SPECIES. 

A. Telson nearly as broad as long, with aslight emargination distally; second uropods 

NYU near cua eC ll eee cee yeas Se. Fos pn C. vitreus, p. 49. 

A A. Telson entire, two-thirds as broad as long; rami of second uropods unequal, the 

outer ramus about half as long as the inner ..-..--....-....- C. tenuis, p. 50, 

CRANGONYX VITREUS (Cope). 

Stygobromus vitreus Copr, Amer. Nat., VI, 1872, p. 422; 3rd and 4th Annual 

Repts. of Geol. Survey of Indiana, 1872, p. 181. 

Crangonyx vitreus PacKARD, 5th Annual Rept. Peabody Academy of Science, 

Salem, 1873, p. 95.—Smirn, Rept. U. 8. Fish Com., 1872-73 (1874), p. 656; 

Amer. Jour. Sci., 3rd series, IX, 1875, p. 476. 

Blind. First antenne more than half as long as the body; the 
three segments of the peduncle nearly equal in length; flagellum 

composed of about fifteen segments; secondary flagellum reaching 
beyond the first segment of the primary one, consisting of two seg- 
ments. Second antennz slightly less than half as long as the first 
pair; peduncle extending beyond that of the first pair with the two 
distal segments elongated and nearly equal; flagellum very short, 

scarcely exceeding the distal segment of the peduncle in length and 
composed of six segments. 
Propodus of the first gnathopods in the male slightly longer than 

broad; lateral margins convex, the posterior margin furnished with a 
few long hairs arranged in four or five fascicles; palm oblique, con- 
vex, armed with four or five groups of long hairs and nine or ten 
notched spines, one of which at the posterior angle is much longer 
than the other; dactyl stout. In the second gnathopods the propodus 
is more elongated and more narrowed distally than in the first pair; 
palm very oblique, convex, armed as in the first pair but bearing a 

few more spines. 
Both margins of the coxal plates of the last three pairs of pero- 

pods are serrate and armed with small spines. 
First and second uropods extending beyond the telson; the third 

pair projecting only about half way to the tip of the telson; peduncle 
about as broad as long; the single ramus very small, about one-third as 
long as the peduncle, slightly longer than broad, and furnished distally 
with two short hairs. Telson nearly as broad as long, a very slight 
triangular emargination at the broad distal end, on either side of 

which are four or five spines. 

Proc. N. M. vol. xxxii—07——4 
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Length, 5 mm. 

Specimens from Mammoth Cave, Kentucky, and Orleans, Indiana. 
In this species the telson has a slight emargination, a feature which 

does not accord with the definition of this genus. The other charac- 
ters of the species, however, are so much like those of the recognized 
members of the genus Crangonyx that it seems best not to assign it to 
a new genus. The specimens upon which this description is based 
were sent to me from the United States National Museum under the 
name Crangonyx vitreus Packard. The specimens agree in the main 
with Packard’s description of this species; however, he has described 

uw. 3° 
T- 

Fic. 13.—CRANGONYX VITREUS, MALE. MAMMOTH CAVE, KENTUCKY. 

his specimens so imperfectly that I can not be certain that the speci- 
mens which I have described as C. vitreus belong to the same species 
as Packard’s. I have followed Packard in quoting Stygobromus vitreus 
Cope, as a synonym of Crangonyx vitreus but from Cope’s very short 
description of his specimens it is very doubtful if they belong to the 
same species or even genus as Packard’s Crangonywx vitreus. 

CRANGONYX TENUIS Smith. 

Crangonyx tenuis SMirn, Rept. U. 8. Fish Com., 1872-73 (1874), p. 656. 

I have had no specimens of this species for examination, but quote 
the original description: 

A slender, elongated species, with very low epimera, resembling more in ‘orm the 

species of Niphargus than the typical species of Crangonyx. 
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Eyes not observable in alcoholic specimens. Secondary flagellum of the anten- 

nulze very small, composed of two segments, of which the terminal is very short. 
First and second pairs of legs differing but little in the two sexes. First pair 

stouter than the second, and with the palmary margin of the propodus much more 
oblique; the palmary margin of the propodus of both pairs, and in both sexes, armed 

on each side with a series of stout, obtuse spines, with a notch and a cilium near the 

tip. 
First three segments of the abdomen longer than the last three of the thorax; 

fourth, fifth, and sixth together scarcely longer than the third. Caudal stylets all 

extending to about the same point. First pair with the rami subequal, scarcely half 

as long as the peduncle. Peduncle in the second pair reaching a little beyond the 

peduncle of the first pair; the rami very unequal, the outer only half as long as the 

inner. Posterior pair scarcely as long as the telson; the single terminal segment 

very small, and tipped with four or five setiform spinules. Telson two-thirds as 

broad as long, tapering very slightly toward the entire and slightly arcuate posterior 

margin, which is armed with about ten slender spinules. 

In the largest male seen, 13.5 mm. in length (excluding the antennz), the anten- 

nul are about 5 mm. long, the flagellum being twice as long as the peduncle and 

composed of about twenty-two segments, while the antennz are stout, fully 6 mm. 

long, and the flagellum as long as the peduncle, and composed of fifteen segments. 
All the females and most of the males which I have seen are much smaller, being 

6 mm. to 8 mm. in length, and in these the antennule are longer than the antenn; 

and the flagellum of the antennule is composed of sixteen to nineteen segments, 

while that of the antennz has only eight to ten. 
The only specimens which I have seen were found in wells at Middletown, Conn., 

and were sent to me by Mr. G. Brown Goode. 

Genus SmYVGONECLES VV. Po Hay. 

STYGONECTES FLAGELLATUS (Benedict). 

Crangonyx flagellatus BENEpIcT, Proc. U. 8. Nat. Mus., X VIII, 1896, p. 616. 

Crangonyx bowersii Utricn, Trans. Amer. Microscopical Soe., X XITT, 1902, p. 85, 

Ply XLV. 
Stygonectes flagellatus W. P. Hay, Proc. U. 8S. Nat. Mus., X XV, 1902, p. 429. 

This blind species is closely related to Hucrangonyx mucronatus 
(Forbes). It is, however, larger and much stouter. The head, which 

is slightly longer than the first thoracic segment, is proportionally 
narrower and more concave at the insertion of the upper antenne than 
in Hucrangonyx mucronatus. 

First antenne as long as the body; first two segments of the peduncle 
about equal and three times as long as the third; flagellum composed 
of forty to sixty segments; secondary flagellum extending slightly 
beyond the basal segment of the primary one, composed of two seg- 
ments, the first about four times the length of the second. Second 
antenn slightly less than half as long as the first pair; peduncle 
exceeding that of the first pair in length; two distal segments much 
elongated and nearly equal; flagellum not quite so long as the peduncle, 
composed of twelve to eighteen segments. 

Propodus of the first gnathopods in the male about two-thirds as 
broad as long; lateral margins only slightly convex, the posterior 
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margin furnished with three or four fascicles of spines; palm very 
oblique, slightly convex, with a narrow lamellar edge furnished on 
each side with a row of about twenty-four bifurcate spines, two or 
three of which extend upon the posterior margin; dactyl stout and 
strongly curved. 

In the second enathopods of the male the propodus is about equal 
in size to that of the first pair, but with the palm less oblique and the 
posterior margin correspondingly longer. 

First uropods extend to the tips of the second pair, the peduncle 
slightly longer than the two rami; second uropods about two-thirds 

Fic. 14.—STYGONECTES FLAGELLATUS, MALE. SAN MARCOS, TEXAS. THE RUDIMENTARY INNER RAMUS 

OF THE THIRD UROPOD WAS BROKEN IN THE SPECIMEN DRAWN. 

as long as the first ones; the first and second pairs reaching far beyond 
the third pair (in Awcrangonyx mucronatus they extend only slightly 
beyond the tip of the third pair); terminal uropods very small, about 
two-thirds as long as the peduncle of the second pair; inner ramus 
rudimentary; the outer one about as long as the peduncle and fur- 
nished distally with a few spines. Telson entire, about three times as 
long as broad at the base, tapering slightly to the distal end, which is 
subtruncate; furnished with several spines at the tip and four or five 

spines on the lateral margins. | 
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Length, 13 mm. 
Specimens examined from an artesian well San Marcos, Texas, the 

type locality. 
Crangonyx bowersit Ulrich is undoubtedly the same species as Sty- 

gonectes flagellatus. The specific differences which Ulrich points out, 
together with the rather small size of the single specimen which he 
examined, indicate that he had an immature specimen. The only dif- 
ferences which he gives are in the number of segments in the antenne 
and the number of spines on the propodus, which in Crangonyx bow- 

ersii are less than in Stygonectes flagellatus. These are characters 
which vary with age, there being fewer segments in the antennz and 
fewer spines on the propodus in the immature forms. 

This is the type species of the genus Stygonectes to which it was 
assigned by Prof. W. P. Hay. This genus closely resembles the genus 
Crangonyx, but differs from it in having the last two segments of the 
urosome coalescent. 

Genus APOCRANGON YX Stebbing. 

APOCRANGONYX LUCIFUGUS (O. P. Hay). 

Crangonyx lucifugus O. P. Hay, Am. Nat., XVI, 1882, p. 144. 

Apocrangonyx lucifugus STeEBBING, Trans. Linn. Soc. London, 2d ser., VII, 

1899; p. 422. 

This species is the type species of the genus Apocrangonyx to which 
it has been assigned by Stebbing. This genus differs from Crangonyx, 

in which the species was placed by Hay, in the rudimentary third 
uropods which are without rami. 

I have had no specimens of this species for examination, but quote 
the original description: 

This is a small, rather elongated species that was obtained from a well in Abing- 

don, Knox County, Illinois. As befits its subterranean mode of life, it is blind and 

of a pale color. In length the largest specimens measure about 6 mm. 

Male.—Antennule scarcely one-half as long as the body. The third segment of 

the peduncle two-thirds as long as the second; this two-thirds the length of the first. 

Flagellum consisting of about fourteen segments. The secondary flagellum very 

short and with but twosegments. Antenne short, only half as long as the antennule. 

Last two segments of its peduncle elongated. Flagellum consisting of but about five 
segments, and shorter than the last two segments of the peduncle taken together. 

Second pair of legs stouter than the first. Propodite of first pair quadrate, with 

nearly a right angle between the palmar and posterior margins. Palmar margin on 

each side of the cutting edge, with a row of about six notched and ciliated spines, 

one or two of which at the posterior angle are larger than the others. The cutting 

edge is entire. Dactylopodite as long as the palmar margin, and furnished along the 

concave edge with a few hairs. 

Propodite of the second pair of legs ovate in outline, twice as long as broad. The 

palmar margin curving gradually into the posterior margin. The cutting edge of the 

palmar surface uneven, and having near the insertion of the dactyl a square projec- 

tion. The palmar surface also armed with two rows oi notched and ciliated spines, 

five in the inner row, seven in the outer. Dacty] stout and short. 
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Two posterior pairs of thoracic legs longest of all and about equal to each other. 

All the legs are stout and their basal segments squamiform. 

Postero-lateral angle of first abdominal segment rounded, of second and third 

from obtuse angled to right angled. 

First pair of caudal stylets extending a little farther back than the second; these 

exceeding slightly the third. The peduncle of the first pair somewhat curved, with 

the coneavity above, the rami equal and two-thirds as long as the peduncle. The 

peduncle of the second pair little longer than the outer ramus. Inner ramus 

nearly twice as long as the outer. Third pair of caudal stylets rudimentary, consist- 

ing of but a single segment. This somewhat longer than the telson, broadly ovate, 

two-thirds as broad as long and furnished at the tip with two short spines. 

Telson a little longer than wide, narrowing a little to the truncated tip, which is 

provided at each postero-lateral angle with a couple of stout spines. 

Female.—In the female the propodite of the anterior pair of feet resembles closely 

that of the corresponding foot of the male. The palmar margin of the second pro- 

podite is less oblique than in the second foot of the male and does not pass so gradu- 

ally into the posterior margin. It is also destitute of the jagged edge and the square 

process of the male foot. There are fewer spines along the margin. One of the 

spines at the posterior angle is very long and stout. 

This species appears to resemble C. /tenuis Smith, but is evidently different. In 

that species, as described by Prof. 8. I. Smith, the first pair of feet are stouter than 

the second and have the palmar margin of the propodite much more oblique. The 

reverse is true of the species I describe. Nor do I understand from the description 

of C. tenuis that the posterior caudal stylets each consist of a single segment. There 

aresome minor differences. From C. vitreus, judging from Professor Cope’s description 

in American Naturalist, Vol. 6, p. 422, it must differ in the caudal stylets. ‘‘Penul- 

timate segment, with a stout limb with two equal styles,’’ is a statement which will 

not apply to my species, whichever the ‘* penultimate’? segment may be. 

Family ORCHESTIIDZ. 

Genus Hi YA ie AetS nautine 

HYALELLA KNICKERBOCKERI (Bate). 

Allorchestes knickerbockeri Bats, Cat. Amphip. Crust. Brit. Mus., 1862, p. 36, 
pl. Vale 

Hyalella dentata Smirx, Rep. U. 8S. Fish Com., 1872-73 (1874), p. 645, pl. m. 

Hyalella inermis Smiru, 7th Rept. U. 8. Geol. Survey of Colorado, 1873 (1875), 

p. 610. 

Allorchestes dentatus Faxon, Bull. Mus. Comp. Zool., III, 1876, p. 373, figs. 35, 36. ° 

Allorchestes dentatus var. inermis Faxon, Bull. Mus. Comp. Zool., III, 1876, p. 373. 

Hyalella inermis StEBBING, Proc. U. 8. Nat. Mus., X XVI, 19038, p. 929. 

Hyalella faxoni STEBBING, Proc. U.S. Nat. Mus., XX VI, 1903, p. 928, pl. Lxr. 

Eyes round or nearly so; their distance apart slightly greater than 
their diameter. First antennz shorter than the second pair; first and 
second segments of the peduncle about equal in length, slightly longer 
than the third; flagellum about twice as long as the peduncle and com- 
posed of seven to nine segments; second antenn about half as long 
as the body; peduncle exceeding that of the first pair with the two 
distal segments elongated and nearly equal; flagellim usually but 
little longer than that of the first pair and composed of eight to fifteen 
segments. 
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First enathopods in the male more than half as broad as long; lateral 
margins strongly curved and furnished with minute spinules; palm 
transverse, concave at the middle, provided with a few small teeth and 
short hairs at the posterior angle and a tuft of long stiff hairs at the 
anterior one; dactyl strongly curved, shorter than the palm. First 

gnathopods in the female closely resemble those in the male. 
Second gnathopods of the male much longer than the first ones; 

carpus not longer than broad, with a long narrow lobe extending along 

the posterior margin of the propodus; propodus stout, more than half 
as broad as long, much broadened distally, especially in the mature 

Fig. 15.—HYALELLA KNICKERBOCKERI. ANN ARBOR, MICHIGAN. gn.19, gn. 29, FIRST AND SECOND 

GNATHOPODS OF THE FEMALE; OTHER FIGURES OF THE MALE. gn. 2’, SECOND GNATHOPOD OF A 

YOUNG MALE; gn. 2, SECOND GNATHOPOD OF A MATURE MALE. 

specimens; anterior margin convex; posterior one straight, oblique, 
and unarmed; palm oblique, the middle portion slightly arcuate, with 
a notch near the middle and one or two slight emarginations at the 
posterior angle; provided with a submarginal row of spines; palm in 

immature specimens transverse, emarginations very slight, dactyl not 
so strongly curved as in the adult. Second gnathopods of the female 
slender and weak; carpus and propodus elongated and much narrower 
than those of the male; carpus more than twice as long as broad, pos- 
terior projection proportionally not so great as in the male; propodus 
more than twice as long as broad; palm forming less than a right 
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angle with the posterior margin, furnished with fewer submarginal 
spines than in the male; dactyl not strongly curved and fitting the 
palm closely. 

Posterior margins of the coxal plates of the third, fourth, and fifth 
pereeopods serrate. 

Postero-lateral angles of the first two abdominal segments slightly 
produced, forming less than a right angle; the first two or three seg- 
ments usually produced dorsally, forming a well-marked median pos- 
terior tooth. 

First uropods almost twice as long as the second pair; third pair 
very short, not exceeding the basal segment of the second pair in 
length; peduncle short, nearly as broad as long, furnished distally 
with a few hairs; the single ramus slender, tapering, about equal in 

length to the peduncle and provided with a few slender sete at the tip. 
Telson short, entire, as broad as long, and furnished distally with a 

slender seta at each side. Length not exceeding 7 mm. 
Abundant throughout the United States. Collected at Caribou, 

Maine; Cambridge and Quisset Pond, Massachusetts; Ann Arbor, 
Michigan; Isle Royal, Lake Superior; Wisconsin River, Lake Geneva, 
Lake Delavan, and Winnebago Lake, Wisconsin; Omaha, Nebraska; 

Urbana, Pekin, Clifton, Havana, McHenry County, Meredosia Lake, 
and Lake Michigan, at South Chicago, Illinois; New Philadelphia and 
Tuscarawas River, Ohio; Piney Branch, District of Columbia; Point 

Pinellas, Florida; San Marcos, Texas; Lake Merced, Fresno, Los 

Angeles, West Berkeley, and San Francisco, California; Yellowstone 
National Park; Volean Reventado, Costa Rica. 

Through the kindness of Dr. 5. J. Holmes, who has compared the 
types of Bate’s Allorchestes knickerbockert in the British Museum with 
specimens of //yalella dentata Smith, Iam enabled to state definitely 
that the latter are of the same species as Bate’s types. From Bate’s 
description of Allorchestes knickerbocker’ in the Catalogue of Amphi- 
podous Crustacea in the British Museum, one can not establish this 

identity, for some of Bate’s statements in this description do not agree 
with his own specimens, and he has also confused the two sexes in his 
figures of the gnathopods as well as in his description. Bate’s speci- 
mens were sent to him by Say under the name Gammarus minus Say; 
but Say evidently misidentified his own species, for the specimens 

which he sent to Bate, under the name Gammarus minus Say, agree in 
no way with his description of this species. The specimens were then 
described by Bate as A/lorchestes knickerbockert. The specific name 
knickerbockeri: has precedence of dentata, consequently the name of 
the species should be /lyalella knickerbockeri (Bate). 

In some specimens of this species the dorsal spines are absent on 
the abdominal segments. These nondentate forms were first described 
by Prof. 8. I. Smith, and were given. the specific name ¢nermes. 



No. 1507. FRESH-WATER AMPHIPODA—WECKEL. 57 

After comparing a large number of the dentate and nondentate forms 

I find they differ only in this one feature, and at present it seems best 

not to make this difference one of specific value; consequently, I have 
made Hyalella inermis synonymous with /Tyalella knickerbockeri. 

I have also compared Doctor Stebbing’s type specimens of //yalella 
fawoni, trom Volcan Reventado, Costa Rica, with a number of speci- 
mens of /yalella knickerbockert and feel convinced that they belong 
to the same species. The differences which are pointed out by Doctor 
Stebbing between //yalella faxroni and the nondentate forms of 
Hyalella knickerbocker’ ave very slight and are differences which are 
often found upon comparison of a number of specimens of the same 
species. The principal difference between the two, as pointed out by 
Doctor Stebbing, is the presence of three setz on the inner plate of 
the first maxille of Hyalella faxoni instead of two. I have found 
specimens, however, from Yellowstone National Park and also from 
the Isle Royal, Lake Superior, which agree with //yalella knicker- 
bockert in every detail, but on which I found three sete on the inner 
plate of the first maxille; consequently this distinction between the 
two forms is not valid. 
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ON A NEWLY-FOUND METEORITE FROM SELMA, DALLAS 
COUNTY, ALABAMA. 

By Grorce P. MERRILL, 

Head Curator, Department of Geology, U. S. National Museum. 

The information relating to the finding of the stone described below 
was sent the writer by Mr. John W. Coleman, to whom he is indebted 
for a small fragment and the privilege of describing, as well as infor- 
mation concerning its weight and general appearance. 

The stone, as found, appears to have been a nearly complete indi- 
vidual, a piece of some three or four pounds weight only having been 

broken from one side. In shape it is roughly polygonal, without 
strongly marked flutings or pittings, and is considerably shattered and 
cracked, either from exposure or from the shock of striking the earth. 
(See Plate VI.) 

The specimen received is without crust, and weathered to a dark 
reddish brown on the surface. Total weight of the stone, as reported, 
310 pounds (140.6 kilograms). Greatest dimensions, as given by Mr. 

Coleman, 24 by 14 inches (60.96 by 35.5 centimeters); circumference, 
69 by 44 inches (175 by 118 centimeters). Locality, 2 miles north and 
a little west of Selma, near the Summerfield road. 

Although not found at the time. the date of fall is considered by Mr. 
Coleman as July 20, 1898, at about 9 o’clock in the evening. | This is 
on the authority of various witnesses of ‘Sa great light passing from 
east to west, leaving behind it a trail of fire 10 or 12 feet long, and 

accompanied by a rumbling noise.” One of the persons was so sure 

of the place of fall that a search was instituted for it at the time. 
There is, of course, no possibility of establishing absolutely the iden- 

tity of the stone so recently found and the one seen to fall, but the 

close proximity of the localities makes it possible. 
Additional data subsequently given by Mr. C. G. Gilbert, who vis- 

ited the locality in the interests of the late H. A. Ward, are as follows: 
The position of the stone, as found, was such as to suggest that it 

was first unearthed in the work of digging a trench for the purpose 
of laying a drain pipe and rolled one side, as would have been done 
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with an ordinary boulder, where it lay among the weeds until its true 

nature was surmised by Mr. Coleman. 

As described by Mr. Gilbert in a letter to the writer, the stone at 
first sight is ‘‘a completely formless polyhedral block, but on longer 
inspection it resolves itself into something of a characteristic aerolite 
form—a blunt quadrangular pyramid with smooth, unpitted faces and 
rounded edges.” (See Plate VI.) The thickness of the block he gives 
as 35.56 centimeters, the basal edges measuring, respectively, 35.56, 

43.18, and 50.8 centimeters. The blunt apex of the pyramid—evi- 

dently the front side during flight—was covered for a distance of about 
15.24 centimeters with a thin coating of carbonate of lime, which 

presumably marked the depth to which the stone penetrated on first 
striking the ground. This portion of the stone is smooth, except for 
the lime coating, and shows, as do the sides, the original though now 
oxidized crust. The base is, however, rough, with a somewhat scaly 

brown-black appearance, quite unlike the rest of the surface, and is 

divided by numerous fissures, due to weathering, as shown in fig. 3 of 
Plate VI. ‘*The whole appearance,” writes Mr. Gilbert, ‘‘ indicates 
that it represents what was once a fine, large, well-orientated aerolite, 

many of the characteristics of which have become obliterated through 
exposure.” 

Macroscopically the stone is dense, of a dark-gray color, and sufh- | 
ciently compact to receive a good polish. Cut surfaces show abundant 
‘*kugel” chondrules of all sizes up to 3 millimeters in diameter, 
though forms above 1.5 to 2 millimeters are rare. These are so firmly 
embedded as for the most part to break with the stone. The metallic 
portion is quite inconspicuous to the unaided eye. 

Under the microscope in thin sections the stone is seen to be com- 
posed of extremely variable chondrules, often fragmental, and scat- 
tered particles of silicate minerals embedded in a dark opaque ground 
which, by reflected light, shows up as a network of deep-blue metallic 
iron and its oxidation products and brilliant points of yellow-white 
troilite. Olivine, enstatite, and a monoclinic pyroxene constitute the 

silicate portion. These are, in large part, in the form of fragmental 
chondrules, though sometimes quite perfectly oval. (Plate VII, fig. 1.) 
The olivine chondrules show the common barred and porphyritic 

forms, the latter with a more or less glassy or fibrous base. (Plate VII, 

fig. 2.) Some of them are mere aggregates of polarizing points with- 

out evident interstitial matter. There are also occasional large, scat- 
tered, single crystals and fragments not constituting chondrules. 
The enstatites occur under similar conditions and also in fan-shaped 
radiating forms, very much broken and otherwise imperfect (Plate VII, 
fig. 1), and in dense crypto-crystalline forms, presenting no opportunity 

for optical determination. (Plate VII, fig. 3.) The monoclinic pyr- 
oxenes are the least abundant of the silicates and show the usual (in 
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meteorites) polysynthetic twinning and low (15° to 20°) angles of 
extinction. They are colorless or of a gray color and, but for the 
inclined extinctions, distinguished with difficulty from the enstatite. 
They occur in chondrules as well as in scattered isolated forms. No 
feldspars nor minerals other than those noted were observed. 

The most striking feature of the stone is the broken and fragmental 
condition of the chondrules and the variety of forms manifested. 
It is best comparable, so far as the writer’s experience goes, with 
that of Tieschitz, Moravia, described by Tschermak.” It belongs, 
therefore, to Brezina’s class of kugel chondrites Ce. It will be known 

as the Selma, Alabama, meteorite, and is the fourth stony meteorite 

thus far reported from that State. 
Since the above was written the stone has been purchased by the 

American Museum of Natural History, New York city. 

EXPLANATION OF PLATES. 

PuaTEe VI. 

Three views, drawn from photographs. 

Puate VII. 

Fic. 1. Showing microstructure and fragmental nature of olivine and enstatites. 

The amount of dark interspace is exaggerated by the oxidization of the 

ferruginous constituents. 

2. Chondrule of porphyritic olivines. 

Chondrule of cryptocrystalline enstatite. 

@ Denkschrift d. math.-Natur. Classe d. kaiserlichen Akad. der Wissen., XX XIX. 

1878. 
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NEW MARINE WORMS OF THE GENUS MYZOSTOMA. 

By J. F. McCLenpon, 

Of Randolph-Macon College, Ashland, Virginia. 

At the request of Dr. Richard Rathbun, Acting Secretary of the 
Smithsonian Institution, last May, I examined for myzostomes the 
crinoids and ophiurans in the Smithsonian Institution, other than 

those examined previously,” and found three new species and one new 
subspecies, besides one species previously described. ‘To this list I have 
added two specimens of J/. c/ark7 sent to me by Doctor Rathbun too 
late to be considered in my former paper. 

MYZOSTOMA CUBANUM, new species. 

One specimen from Crinoid Cat. No. 16898, U.S.N.M., dredged 
by the U. S. Bureau of Fisheries’ steamer Adhatross at Station 2156, 
off Habana, 289 fathoms, April 30, 1884. 

Diameter, 1.7 mm. Thickness,0.8 mm. Yellowish brown, circular 

in outline, very flat on the 

dorsal surface, with 10 pairs 
of short conical cirri around 

the edge. Very convex (ap- 
proximately hemispherical) 
on the ventral surface. The 
parapodia are prominent and 
decrease slightly in size ae 
toward the posterior end, Fie. eae OS OME ue UM ai DORSAL VIEW; B, 

VENTRAL VIEW. 

The mouth and arms are 
very minute and are terminal in position. On the dorsal surface are 
peculiarly elevated areas with very much contorted outlines. The 

median one of these extends from the anterior to the posterior end. 

A 

Hist., X XIII, 1906, pp. 119-130, pl. Xv-xvit. 
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shorter ridges r adiate from the center toward the per iphery. There 
are five primaries, three or four secondaries, and thirteen or fourteen 

tertiaries. The primaries are longest and nearest the center, the sec- 
-ondaries shorter and toward the periphery, the tertiaries shosiee and 
at the periphery. Suckers are apparently absent. 

Type—Cat. No. 5778, U.S.N.M. 

MYZOSTOMA EVERMANNI, new species. 

One specimen, 3 mm. in diameter, from Crinoid Cat. No. 21708, 
U.S.N.M., from Station 2166, off Habana, 196 fathoms, May 1, 1884. 

Flat and nearly circular in outline. 
ee, There are about eighty cirri around 

a Vie the edge of the animal. These cirri 
ee es ‘ are of two sizes, alternating in po- 

& sition, the longer ones are a little 
less than one-tenth of the diameter 
of the Myzostome. The parapodia 
are prominent and are situated about 

midway between the center and the 
periphery of the ventral side. The 
penesare long and slender. Suckers 

as RL gekc eo ta VENTRAL with distinct mouths are situated 

about midway between the bases of 
the parapodia and the periphery. The border outside of the suckers 
is translucent, whereas inside of the suckers the body is opaque and 
light brown in color. The dorsal side is smooth. 

This species seems most nearly related to J/. elegans Gratt, which is 
found in the Philippines. 

Type—Cat. No. 5779, U.S.N.M. 

MYZOSTOMA CERRIFEROIDUM, new species. 

a ubeone specimens, 0.8 to 2.5 mm. in diameter, from Crinoid Cat. 

Nos. 21707, 21709, and 21705, U.S.N.M., from Station 2753, St. Lucia, 

28 1 fathoms, December 4, 1887, and Crinoid Cat. No. 21704, U.S.N.M., 
Station 2752, St. Lucia, 281 fathoms, December 4, 1887, and Crinoid 

Cat. No. 16895, U.S.N.M., from Station 2146, near Aspinwall, 34 
fathoms, April 2, 1884. 

This species is similar to Jf. cerriferwin, but is thicker and usually 
has the lateral margins turned ventrally. 

It is nearly circular in outline, brown, and has ten pairs of short 
cirri. The parapodia are prominent and situated a little nearer the 
margin than the center of the ventral side. No suckers are visible. 

Type and cotypes—No, 5780, U.S.N.M. 
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MYZOSTOMA DEANI McClendon. 

One specimen, 2.3 mm. long, from Crinoid Cat. No. 21706, U.S.N.M., 

from Station 3449, Straits of Fuca, 135 fathoms, August 28, 1891. 
One specimen, 1.3 mm. long, from Crinoid Cat. No. 21701, U.S.N.M., 

forded 

Station 3350, Point Arena, California, 75 fathoms, September 25, 1890. 

MYZOSTOMA CYSTICOLUM CYSTIHYMENODES, new subspecies. 

One cyst from Crinoid Cat. No. 21703, U.S.N.M., from Station 2853, 

off the Trinity Islands, 159 fathoms, August 9, 1888. 
This variety differs from J/. cysticolum in size (being larger) and in 

the character of the cyst, which is not calcified as in the latter. 
The cyst is ovoid and protrudes from the ambulacral groove of the 

arm of the Crinoid. It is 7.5 mm. long, and, in the slightly com- 
pressed state in which I received it, 4.5 mm. broad. 

The larger individual in the cyst is 7 mm. long and the smaller 

1.4 mm. in diameter. 
Type.—Cat. No. 5781, U.S.N.M. 

MYZOSTOMA CLARKI McClendon. 

One cyst from Jetacrinus sp., Station 3741, May 17, 1900. Length, 
9.5 mm. The individual in the cyst was 6 mm. long. 

These Myzostomes, and the Crinoids from which they were taken, 
are in the U. S. National Museum. 

Proc. N. M. vol. xxxii—07 3) 





NOTES ON FISHES FROM THE ISLAND OF SANTA CATA- 
LINA, SOUTHERN CALIFORNIA. 

By Davip Starr JorpbAN and Epwin CHAPIN STARKS. 

Of Stanford University, California, 

The senior author visited the bay of Avalon on the island of Santa 

Catalina off the shore of southern California in May, 1906. While 

there he made a small collection of fishes, chiefly through the kindly 
interest of Dr. Charles Frederick Holder, of Pasadena, California, 

FIG. 1.—CYPSILURUS CALIFORNICUS (ADULT). 

who was with him at the time, and of Miss Frances Lauderbach, an 
artist, then resident at Avalon. The accompanying drawings are by 
Mr. W.S. Atkinson and the photographs by Mr. Charles Ironmonger, 

of Avalon. 

Several rare species were obtained, most of them being fishes which 

had died at the local aquarium, and had been turned over to Doctor 

Holder, or to Miss Lauderbach. 
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Family EXOCCETID. 

CYPSILURUS CALIFORNICUS (Cooper). 

A flying-fish, 3 inches in length, collected at Avalon by Doctor 
Holder, is apparently the young of the large Catalina flying-fish. It 
differs from the adult in color. The greater part of the body is color- 
less, translucent in life, and covered with fine points of brown, which 
forms large irregular blotches opposite the dorsal fin. Pectoral dark 

brown, with transparent blotches; a round one near base of upper 

FIG. 2.—CYPSILURUS CALIFORNICUS (YOUNG). 

pectoral rays; another somewhat triangular in shape at middle of fin 
nearly crossing the entire fin; the last an irregular streak near ends of 
‘ays following the posterior outline of the fin; ventrals bluish black, 
darker than other fins; dorsal slightly dusky; a light inconspicuous 
blotch near front of tin; anal dusky brown, the first one or two rays 
colorless; caudal colorless, except the faintest trace of two dusky spots 
on lower lobe; one near middle of rays, the other near tips of rays. 

Family POLYNEMID. 

POLYDACTYLUS APPROXIMANS (Lay and Bennett). 

( Polynemus californiensis Thominot. ) 

This species, common about Mazatlan, has been once taken at 

Santa Catalina and once at San Diego. 

Family LAMPRIDZ. 

LAMPRIS REGIA (Bonnaterre). 

The opah is occasionally taken about Santa Catalina; two stutfed 
specimens were seen. 
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Family SCOMBRIDZE. 

GERMO MACROPTERUS (Schlegel). 

The yellow fin albacore, Hirenaga of the Japanese fishermen, has 
been in the past two years occasionally taken off Avalon. It is a com- 
mon fish of southern Japan, and is occasionally taken about Hawaii. 

From the ordinary albacore, Germo alalonga, abundant about Santa 
Catalina, this species is known by the citron yellow finlets and by the 
very high soft dorsal and anal. 

In the Hawaiian report of Jordan and Evermann this species, known 
in Hawaii as Ahi, is described, under the incorrect name of Cermo 

Fic. 3.—GERMO MACROPTERUS. 

germo, Which name belongs to a near relative of the common Albacore. 

The figure, copied by Jordan and Eyermann from Schlegel’s figure of 
“ Thynnus sibi,” belongs to Germo germo, of which Germo sbi is 

apparently a synonym. 
The following description of Germo macropterus is taken from a 

Hawaiian example: 
Head 32 in length to base of caudal; depth 3%; eye 54 in head; snout 

Ss maxdiany 2s: OXTVY—I 12 Vil A TE, 12-- VI. 

Body stout, fusiform; dorsal and ventral curves gradual, the body 
deepest at the middle. Head sharply conic; snout pointed; jaws sub- 

equal; maxillary reaching to opposite middle of pupil; teeth in jaws 
in one row; small, bluntly conic; a patch of villiform teeth on vomer, 

none on palatines. Eye large; caudal peduncle at narrowest point 
half depth of eye. First dorsal spine 25 in head; soft dorsal and anal 
similar, elevated, falcate, the longest ray 3 in head; pectoral long and 
slender, as long as head, reaching front of anal; caudal lobes each 1,°5 

in head, ventrals 2,3,.. Seales small, those on shoulder forming a dis- 

tinct corselet. Color in life dark blue with steely reflections, silvery 

below; traces of very faint pale bands separated by rows of very faint 
spots curved backward below on lower part of body; soft dorsal and 
anal yellow, the finlets bright lemon yellow; caudal dusky white, with 
yellow border; ventrals white on lower surface, black above, with a 
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small black spot on base; pectoral very dark blue, above, -black on 

inner surface, silvery grayish blue on outer surface. 

This species has been occasionally taken on the hook in the last two 
years about Avalon. It was first noticed as a California fish by Doe- 
tor Holder. ~ 

GYMNOSARDA PELAMIS (Linnzus). 

This species, the ‘* Oceanic Bonito,” is frequently taken about Santa 

Catalina and San Diego. It is common in Hawaii and Japan. 

Family LEPIDOPID 4. 

LEPIDOPUS XANTUSI Goode and Bean. 

One specimen, 24 feet long, from Avalon. 
Head 44 in length. Depth at front of dorsal 2? in head; eye 5 

snout 2;%53 maxillary 23; dorsal rays 80; anal I, 46. 

Body long and slender, tapering to a very narrow caudal peduncle. 
Head deeper than the body. Upper profile of head nearly straight 
from front of dorsal to premaxillary processes, where the outline is 

2 
39 

Fig. 4.—LEPIDOPUS XANTUSI, 

angulated and descends obliquely; supraorbital rim slightly promi- 
nent. Gape rather strongly curved; lower jaw projecting and hooked 
upward at its tip. A single row of sharp flattened teeth at edge of 
jaws, growing smaller anteriorly; near front of upper jaw are two 
pairs of long sharp dagger-shaped canines, a little inside of the smaller 
lateral teeth. Maxillary extending nearly to front of pupil; its pos- 
terior part almost entirely concealed by the preorbital. Interorbital 
space concave at its middle portion; the outer edges nearly flat; its 
width three-fifths of diameter of orbit. Skin of side of head continu- 

ous over preopercle. Gillrakers slender, stiff, and needle-like; the 
length of the longest a little less than that of the canines, their num- 
ber 9+11; some of them interspaced by much smaller ones (not 
included in the above count). 

Origin of dorsal from tip of snout equal to distance from tip of man- 
dible to edge of preopercle; longest dorsal rays inserted about the 
head’s Jength behind head, contained five times in head. Anterior 

‘anal rays covered by the skin, the posterior rays shorter than the dor- 

a 
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sal rays above them: the last anal ray connected to caudal peduncle 
by membrane. Ona small specimen, 53 inches long, collected at San 
Jose del Cabo, Cape San Lucas, Mex- 
ico, there is a large pen-shaped second 
anal spine having a strong median keel. 
This is lost in our specimen and a single 
flat blunt spine only is present. Pec- 
toral fin rounded; its length a little less 
than that of snout. Ventral repre- 
sented by a single flat spine, inserted a 
little behind base of pectoral; its length 
equal to that of anterior canine. Caudal 
wide; its posterior edge lunate. 

Color dark brown, everywhere 
speckled with small irregular spots of 
black; head a little darker than trunk; 

lateral line a little darker than sur- 
rounding color. Dorsal light at base, 
growing dark toward tips of rays; anal 
more uniformly dusky; caudal black; 
pectoral dusky toward tip. Inside of 
gillcover, mouth, and body cavity coal 
black. Here described from a speci- 
men 30 inches in length collected by 
Dr. C. F. Holder, at Catalina Island. 

It was previously known from two 

very small specimens taken at Cape 
San Lucas—the one by John Xantus, 
the other by Richard C. McGregor. 

Family XIPHIID. 

XIPHIAS GLADIUS Linnezus. 

The swordfish is occasionally taken 
about Santa Catalina. It has been seen 
by the writers off Santa Barbara, Santa 

Catalina, and San Diego. 

Family ISTIOPHORID &. 

TETRAPTURUS MITSUKURII Jordan 

and Snyder. 

MARLIN-SPIKE FISH, 

This species, not rare in Japan, is 
occasionally taken off Santa Catalina, 
where it is known as marlin-spike fish. 
A specimen taken August 17, 1904, 8 feet,,8 inches long, weighed 120 

pounds. Another 12 feet long is on record. 

Fic. 5.—TETRAPTURUS MITSUKURII. 
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Family CARANGID 2. 

NAUCRATES DUCTOR Linneus. 

One specimen of this oceanic species was obtained. We are unable 
to separate it from the pilot fish of the Atlantic. A specimen from 
Misaki, Japan, in Stanford University, is apparently also referable to 
Naucrates ductor. We have seen no Pacific specimens as deep in body 
or as large scaled as Naucrates polysarcus, lately described from the 
west coast of Mexico by Mr. Henry W. Fowler. 

Family LUVARID. 

LUVARUS IMPERIALIS Rafinesque. 

A specimen of this widely diffused oceanic fish was taken at Avalon 
by Doctor Holder. 

Family POMACENTRIDZ. 

CHROMIS PUMCTIPINNIS (Cooper). 

This species, very abundant about Santa Catalina, is, in life, of a 

milky sky blue. 

Family BALISTID 2. 

BALISTES CASTANEUS Richardson. 

( Balistes polylepis Steindachner. ) 

A specimen of this species was seen in the aquarium at Avalon. 

We have also an example taken ot Santa Catalina by Mr. 'T. Shooter. 

Family PLEURONECTID2. 

CITHARICHTHYS STIGMUS Jordan and Gilbert. 

This little flounder, otherwise rare, is common on the sands of 

Avalon Bay. 

Family REGALECID. 

REGALECUS RUSSELLI (Shaw). 

A specimen of oar-fish has been taken at Newport, Orange County 
(February 22,1901). It was 22 feet in length and weighed 500 to 600 

pounds. Others, old and young, have been taken about Avalon, but 

none have been preserved. An account of these is given by Jordan.“ 
Doctor Holder thus speaks of a specimen 2 feet long taken at Avalon. 
‘Its topknot (it can be compared to nothing else) was a vivid red or 
scarlet mass of seeming plumes. These dorsal plumes merged into a 
long dorsal fin extending to the tail. The color of the body was a 

«Guide to the Study of Fishes, II, p. 474. 
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brilliant silver sheen, splashed with equally vivid zebra-like stripes, 

which gave the fish a most striking appearance. The fish was a fragile 
and delicate creature, a very ghost of a fish, which swam along, when 

the water gently lapped the sands, with an undulatory motion, looking 
like one of its names—the ribbon-fish.” 

: Family BLENNIID2. 

STARKSIA HOLDERI Lauderbach, new species. 

Head 33 in length to base of caudal; depth 5; eye 4 in head; snout 
3; maxillary 24; dorsal XXV, 11; anal II, 23; scales 51. 

Maxillary extending back to below posterior edge of pupil. Jaws 
even in front; the lips rather thick. An outer series of rather large 
blunt teeth on sides and front of jaws, the anterior ones slightly the 
larger; behind these a band of villiform teeth wide in front but taper- 
ing quickly to a point at sides of jaws; the band wider and extending 
a little farther back on upper jaw than on lower; a band of similar 
teeth on vomer, and a rather large ovate patch on front of each pala- 
tine, not continuous with yvomerine patch. <A fringed tentacle on 

Fig. 6.—SraRKSIA HOLDERI. 

anterior nostril; a pair of simple filaments above each eye, each pair 
springing from a common base; their length equal to diameter of 

pupil; a shorter trifid flap at nape, its separate filaments united only 
at base. | Interorbital space flat; its width equal to one-half diameter 
of eye. Top of head with rather large conspicuous pores. Inner edge 
of shoulder girdle with a sharp ridge ending abruptly opposite upper 
end of pectoral base and forming a slight notch, but no hook present. 

Gill membrane broadly united, free from isthmus. 
Head and fins naked; rather large cycloid scales on body; two scales 

between middle of lateral line arch and outline of back; five scales 

between posterior angle of lateral line and ventral outline of body; 
arched part of lateral line scarcely shorter than straight part. 

Second dorsal spine the longest, its length equal to postorbital part 
of head; behind the second spine the outline of the fin is concave: the 
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spines increasing in length to middle of spinous portion; the longest 
middle spines contained 24 in head; the spines next to soft dorsal are 
half the length of anterior soft rays which are‘a little longer than the 
second spine. Anal low; its posterior rays the longest; their length 

24 in head; anal spines differentiated from anal rays only by the 

absence of cross articulations. Lower pectoral rays slightly thickened. 
Ventral with one spine and 2 rays; the inner ray the longer, nearly 
reaching to vent; its length equal to length of head without snout. 

Caudal truncate. 
Color in spirits light gray, with 7 slightly darker inconspicuous 

crossbars half as wide as eye; dark lines following the rows of scales 
side of head slightly mottled with slate color; a slate-colored blotch at 
tip of mandible and indications of bars on lower side of head of similar 
color. Spinous dorsal dark in front growing light backwards; anal 

dusky; the tips of the rays lighter; pectoral dusky at base; caudal 

slightly soiled with dusky. 
The type and sole specimen is 94 mm. in length and is Cat. No. 

56397, U.S.N.M. 
This species is named for Dr. Charles Frederick Holder. It is 

referred provisionally to the genus Starisca. From the type of that 
genus, Starksia cremnobates, it differs in the presence of nuchal fila- 
ments, in the smaller scales, and in larger numbers of fin rays. It 
may prove to be the type of a distinct genus. 

CHANOPSIS ALEPIDOTA (Gilbert). 

(Lucioblennius alepidotus Gilbert). 

The following description is of three specimens, two of them males, 
from Avalon Bay, from 125 to 165 mm. in length. 

Head 34 in length. Depth 3 in. head; eye 73 to 83; snout 4% to 5, 

maxillary 12. Dorsal XIX or.XX, 36 to 38; anal II, 37 or 38. 

Head very pike-like; the lower jaw thin and projecting, the snout 
sharp and its outline straight from eyes to its point, as viewed from 
the side; as viewed from above it is rather broad and rounded in 
front. Maxillary long, reaching far past eye, its upper edge behind 
eye slipping under a dermal sheath. A row of even enlarged teeth in 
jaws and a band of villiform teeth behind them in front; a single row 
of rather large blunt teeth on palatine and a few very small teeth on 
vomer. The latter are scarcely to be seen until the jaws are dried. 
Interorbital space narrow, its width half diameter of eye. 

Dorsal commencing at nape, running continuous to caudal; its last 
ray joined to base of caudal by membrane. Dorsal spines distinguished 
from soft rays by being more slender and lacking cross articulations; 
none of the rays branched. In the female the spines are no higher 

than the rays; the longest equal to the length of the snout. In the 
male the spines and the membrane between them are greatly elevated 

and are from one and one-half to two times greater than the depth of 
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the body. The slender spines and thin, soft membranes of the dorsal 

resemble in texture the pectoral fins of Cephalacanthus. Anal a very 
little lower than the dorsal and posteriorly connected with the caudal. 
Caudal rather short and broadly rounded, without an angle at tips of 
outer rays. Pectoral rounded, its rays simple; its length from 24 to 
24 in head; ventral with one spine and three rays; the middle ray the 

longest, as long as distance from tip of snout to middle of eye or some- 
times a little longer; the first ray somewhat shorter, and the third ray 
very slender and closely attached to the second ray which is fully three 
times longer; it is inconspicuous and might easily be overlooked. 

Color in spirits, ight grayish brown, with eleven dark brown short 
crossbars or blotches on the middle of the side fading out above and 
below; some of the anterior blotches more or less separated into two 

spots; sides with or without small round light spots, irregular in size 
and bordered with dusky color slightly darker than the surrounding 

color, small dusky spots of irregular size on top of head and smaller 
sharper dark spots along back (these only conspicuous on the largest 

specimen). Ventral finsand branchiostegal membrane of female slightly 

FIG. 7.—CHNOPSIS ALEPIDOTA. 

dusky; those of male, coal black, with bluish reflections; pectoral 

slightly dusky in both sexes. Spinous dorsal of female light with a 
few dusky bands across the rays; soft dorsal similarly marked, but the 
cross lines more numerous and closer together; the color fading out 
posteriorly and the fin nearly colorless; a small black spot ocellated 
with a light ring between the first and second spines; anal and caudal 
colorless. Spinous dorsal of male coal black; soft dorsal growing 
black toward outer edge, with a narrow border of colorless membrane 
and rather thickly covered with small round light spots; caudal dusky 
with similar spots; anal growing black toward ends of rays like the 

soft dorsal, but unspotted. 
The following notes are by Miss Lauderbach, from whom the 

specimens were obtained: 

The largest specimen was caught from the end of the wharf at 
Avalon with hook and line. When in the aquarium it snapped 

viciously at every approaching hand. In swimming the body was 
flexible and eel-like. A favorite movement was to squirm backward 
into small crevices between the rocks, leaving only the mouth at the 
entrance. It repeatedly jumped from the tank. 
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One of the 2 typical specimens of Luctoblennius alepidotus from 
Guaymas, Mexico (No. 72 Stanford University), has the dorsal XX, 
35 and the anal II], 35, as shown in the drawing published by Jordan.¢ 

The genus Luctohlennius Gilbert, based on a young specimen of this 
species, is doubtless inseparable from Chaenopsis. 

Family ANTENNARIID 2. 

ANTENNARIUS AVALONIS Jordan and Starks, new species. 

Dorsal iii-12; anal 8. Depth 2 in length to base of caudal. Eye 2 
in space from eye to base of second dorsal spine; 2 in preorbital space 
without premaxillary. Maxillary 35 in length. Upper jaw vertical. 
Teeth slender, sharp, and slightly recurved; in broad bands on jaws; 
similar teeth on vomer and palatines; on the former in 2 ovate 

FIG. 8.—ANTENNARIUS AVALONIS. 

patches separated at the median line; ina single short, irregular row 
on each palatine. A conspicuous knob at symphysis. 

First dorsal spine broken; second spine not hooked at the tip, end- 
ing in a fleshy tentacle; length of spine equal to distance from its 
base to lower edge of eye; no pit behind it; third dorsal spine much 

longer and stronger than second, scarcely diminishing in size from its 
base to its tip, ending in a fleshy flap of skin; it is rather freely moy- 
able, but moderately bound to the body for its full length by skin; 

between its tip and outline of back the skin is concave; pectoral very 
thick, the lower surface with plicate ridges and short, thick papille. 

Skin covered with rather coarse bifureate spines; second and third 
dorsal spines closely covered with simple and bifureate spines, and 
similar spines follow the fin rays nearly to their tips; premaxillary 

aProec. Cal. Acad., 2d ser., VI, pl. XxxviI; not dorsal XVIII, 32 and anal II, 30 as originally 

described. 
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naked upper end, and a patch down middle of maxillary with spines, 

lower end, anterior margin and an area behind maxillary naked; a wide 

area on each side of the mandible naked; a saddle-like patch behind 
second dorsal spine naked; lines of spinous tubercles surrounded by 
small naked areas most conspicuous at base of second dorsal spine; a 
few following edge of preopercle and side of body; three or four 
scattered over cheek and maxillary; a few large fleshy flaps on man- 
dible and lower part of head. 

Body, head, and fins irregularly mottled with a network of dark and 
light-brown lines around spots of white; dark, very irregular bars on 
caudal, more broken and less evident on other fins, though no lighter; 

an irregular spot at base of last dorsal rays irregularly and incon- 
spicuously ocellated; inside of mouth light brown. 

The type is 133 inches in length, and is numbered 9979 in the Stan- 
ford University collections. A specimen obtained previously at Avalon 
was lost or destroyed. 

This species differs from Antennarius strigatus in color; there being 
no stripes or bars apparent anywhere; and the third dorsal spine is 
considerably free, not developed as a hump. <A specimen of A. st7?- 

gatus from Panama (possibly referable to another species), 10 inches 
long, is described as being covered with: fine shagreen-like armature. 

The armature of A. @va/onds could scarcely be called fine or shagreen- 
like. The species differs from Antennarius tagus Heller and Snod- 
grass, in having no deep pit behind second dorsal spine; the tip of 
second spine not strongly bent backward, but ending in a fleshy flap; 
the naked areas on sides of mandible larger; in having short fleshy 
tentacles under mandible; in having the fins thicker, lower, and the 

underside of pectorals plicate and papillose. The color is darker than 
in A. tagus and of a different pattern. 





NOTES ON THE COMPOSITION AND STRUCTURE OF THE 

HENDERSONVILLE, NORTH CAROLINA, METEORITE. 

By GrorcE P. MERRILL, 

with chemical analyses by Wirt Tasstn, 

Of the U. S. National Museum. 

All the information available concerning the fall, the finding, and 
general appearance of the stone here described was given by Prof. 
L. C. Glenn more than two years ago,“ with the expectation at that 
time that the paper here given would shortly follow. Through vari- 
ous causes the matter has been delayed until the present. 

According to Professor Glenn, the stone undoubtedly fell in or 

about 1876, but none of it was found until 1901. The mass, as 

received by him, weighed 11 pounds and 6 ounces (5.17 kilograms), but 
‘the original weight was considered as probably some 2 pounds greater, 
two pieces having been broken off and used in making an assay. 
The total weight of the original was, then, probably not far from 6 

kilograms. The shape of the mass is shown in Plate VIII, fig. 1, 
being the stone as received by Professor Glenn, and fig. 2 that of the 
portion secured for the U. S. National Museum (Cat. No. 85264). 
Resting on its base, the stone is very nearly cubical, the dimensions 
being 15.5 em. by 15 em. by 14 cm. It is firm and hard, without 
cracks, notwithstanding its long exposure, though considerably rusted 
throughout the interior. 

In structure the stone is kugel chondritic and under the microscope 
presents, so far as observed, no very unusual features. Two pyrox- 
enes, enstatite and a monoclinic form, and olivine make up the silicate 

portion, with the usual sulphides and metallic portion. The general 
microstructure of the stone is shown in figs. Land 2 of Plate IX. The 
‘‘kugels” of radiating and cryptocrystalline enstatites are of a gray 

color and sharply differentiated from the groundmass, though usually 
breaking with it (fig. 1., p. 80). Chondrules of the ordinary porphyritic 

« American Journal of Science, X VII, 1904, p. 215. 

PROCEEDINGS U. S. NATIONAL MuSEuM, VOL. XXXII—No. 1511. 



rot) PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXIT, 

enstatite and olivine type are common, also of the grate and barred 
type of the latter mineral (fig. 2, Plate IX). The groundmass consists 

of an aggregate of olivines, enstatites, and augites, with the custom- 
ary sprinkling of metallic iron. No true glass was observed. As 

usual, the monoclinic pyroxene is of much the same general appear- 
ance as the enstatite, but readily distinguished therefrom by its 

inclined though low angle (18°—25°) of extinction. The structure as a 

whole is much confused, a feature common to stones of this class. 

The most interesting feature is the presence of occasional small 

areas like that shown near the center in fig. 1, Plate TX. This, under 
a low power, has all the appearance of a fragment of clastic rock com- 
posed of rounded and irregular particles, all of the same mineralogical 
nature (in this case olivine), embedded in a cement seemingly irresoly- 

able but showing polarizing points. Under as high a power as the 
thickness of the section warrants using, this interstitial material is 

seen to polarize faintly and to 
have a granular to fibrous struc- 
ture. In some instances indis- 

tinct finger-like prolongations 
extend out from the borders of 

the granules into the interstices. 
The structure is not at all that 
of minerals crystallizing freely 
from a molten magma, but is 
suggestive of a partial recrystal- 
lization of fine detrital material, 

as seen in sundry metamorphic 
schists. The same feature is 

FIG. 1—ENSTATITE CHONDRULE OUT OF HENDERSON- ghown jin the fine interstitial 

VILLE METEORITE, | 

portions of fig. 2 of the same 
plate. It is practically impossible to cut sections thin enough to 
enable one to write as definitely as desirable, but the structure in both 

these cases is strongly suggestive of that seen in the meteorite of 
Kernouvé, France, and which F. Rinne,“ following Tschermak, regards 
as due to a mechanical trituration and resintering from a subsequent 

elevation of temperature. . 
The chemical composition of the stone, as worked out by Mr. Tassin, 

is as follows: 

The portion taken for analysis was badly oxidized. It was there- 
fore kept for some time at a temperature below red heat in an atmos- 
phere of hydrogen. 

The nickel iron was determined ina portion of the mass weighing 2.100 
grams. This was pulverized and treated with a solution of mercuric 

«Neues Jahrb. fur Min., ete., II, 1895, p. 229. 
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ammonium chloride (12 grams of the double salt, HgCl,.2NH,Cl.2H,O, 
to the liter) in an atmosphere of hydrogen. The native metals thus 
separated were in the following proportions: 

| 
Fiat - Calculated 
Constituents. | Found, to 100. 

| Per cent. Per cent. 
WAS Gs Sea geS eee ee Eee eee | 2.37 91.51 
INI Meee eetene asec ee coc cie can amocecae BA 8.11 ’ 
COR esnmeis siesisisareteicisisciSeee seuss -s1sas .O1 .38 

The sulphur was determined in a 1.01-gram sample after fusion with 

sodium carbonate and potassium nitrite. The amount found was 1.61 

per cent, which corresponds to 4.43 per cent of troilite. The phos- 
phorus was determined in a 1.5235-gram sample, and 0.012 per cent 
was found, which corresponds to 0.08 per cent of schreibersite. 
The separation of the silicates was effected in a 2.63-gram fragment 

by treating the finely pulverized mass with dilute hydrochloric acid, 

specific gravity 1.06, on the water bath for two hours, repeating this 
operation twice, followed by boiling the moist residue of undecomposed 
silicate with a solution of sodium carbonate, since the major part of 
the silica of the soluble silicate will be here found. 

The analysis of the soluble silicate gave: 

| | 

Hounds Calculated | 
Constituents. to 100. 

Per cent. Per cent. 

SiQan reese sarees Sh Se ee eee 15. 66 38. 34 
INGO) Ree ers we ae eae = See ne ool 9.44 23.10 
IMO Se ee moe ae nore Ne posse ae 0. 20 0.49 
CrsOger oceans S3anes Pee esebee se 0.03 0. 07 
(CLXO). ke eee een aa On DOE eae 0.15 0.36 
Mio Ore ee are ce chon fetta eraser 15.38 37. 46 

The insoluble silicates, analysis below, were decomposed by fusion 
with sodium carbonate. The alkalies were determined in a separate 

portion. 

Constituents. Found. Calculated 
to 100. 

Per cent. Per cent. 
SiO}; oe, - eae eee ne en ee Ee 30. 40 56. 01 

MPG O) See rsa. eta Sho rererecqaictsio ce a 4.89 9.01 

PAS Ose aad ate Semmes sa - eee Sat 2.00 3. 68 
| GOO Ron csacanseessseecehosbsssdapoasce 0.20 0.37 
ORK 0) oe ie ce ae Oe ese 1.98 3.65 
Mie OW nents seecceeo nace soe lates cee 13. 24 24.39 
Ks Opa ee Rea es See e o e 0.10 0.18 
INE OE, ga San eae ae Cee urbe eaenitae er 0.96 Ile Gel 
Ghromiteweeen coset sae ee 0.51 0. 94 

54. 28 100. 00 

6 Proc. N. M. vol. xxx1i—07 
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The general composition of the meteorite may be arrived at by com- 

bining the results of the several determinations, thus : 
Per cent. 

1 ES ees ae I a re re ee 2 te ok See SE Picea zis. 25a) 

IND (a5 sci Seca See E i Sys re to 0. 21 

COs ce ese. 2 Sa ee ee ee ee eee 0. O1 

S coe eis SaaS es Sere es cree ee ee ee 1.61 

| Se a errant re ery Lage Se 0. 012 

SOs ka ejb Ae Se ee eo SI ae eee ae ee 46. 06 
FeO o:8322 13. seien ee ee ee ee ee 14. 33 

AL Ogeise ee tees ease Sosee Be eee See ie 2. 20 

Cri Og ./ 20 aces erin sale ee eee oe ee 0. 23 

CaO oe ce lect os Soe Seen Sono aoa Stee (ee em eee areas 2.13 

MeO: ooo UU i aA Dig aA, 9 Re eee ee ean ae 28. 62 
Ky Ock 22 ete eee Se ee ete ee a U. 10 

a 0 Par eee eye ts ere noe rs Be a eet SoS Sis aso 0. 96 

Residue; (chromite) = .2852 2c. re eee ee eee eee 0.51 

99. 352 

From these several analyses it is possible to arrive at the following 

approximation of the relative quantities of the different constituents: 

Per cent. 

Nickel drones 2:35 he totes So eg a ree eee eee ne eae 2.59 

Trovlitess os eee ee GE ER eT a Ree 4. 43 

Schrerbersites oy scc <5 Sect at eee eee eee ee eee rere . 08 

Chromiter es8. Sas. Sec oe ee ee oe en eee . 80 

Oliviniet Sea Re eg et ee ae oe 40. 48 

PyTORGNeGie 22 cea see ne oe ee eee ee ee ees 51. 62 

100. 00 

In the above the amount of the nickel-iron is given as directly 
determined. The sulphide and phosphide of iron are calculated from 
the amount of sulphur and phosphorus found; the chromite is simi- 
larly calculated. The soluble silicate is regarded as olivine; the insol- 
uble silicate as being largely enstatite, with some augite. 

EXPLANATION OF PLATES. 

PuatEe VITI. 

The Hendersonville, North Carolina, Meteorite. 

Fia. 1. The stone as it came into the possession of Professor Glenn. 
OY 2. The portion of the stone now in the U. S. National Museum, viewed from 

side opposite to that shown in fig. 1. 

PuatEe IX. 

Microstructure of Hendersonville, North Carolina, Meteorite. 

Fig. 1. Black areas, metallic iron and iron sulphide; light, olivines and enstatite. 

Near the center an indistinctly chondritic mass with structure suggestive 

of sintering of finely pulverized olivines. 

2. Light and dark areas as in fig. 1. At the bottom an olivine chondrule. 

Large colorless areas in the upper left quadrant are enstatites. The section 

shows to advantage the finely pulverulent granular structure characteristic 

of much of the interstitial matter. 



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXII PL. VIII 

THE HENDERSONVILLE, NORTH CAROLINA, METEORITE. 
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MICRO-STRUCTURE OF HENDERSONVILLE, NORTH CAROLINA, METEORITE. 

FOR EXPLANATION OF PLATE SEE PAGE 82 





THE PHILIPPINE MOLLUSKS OF THE GENUS PLANORBIS. 

By Pauw Barrscn, 

Assistant Curator, Division of Mollusks, U.S. National Museum. 

Up to date only two species of P/lanorbis have been known from 
the Philippines. To these Maj. E. A. Mearns’s explorations in Min- 
danao have added two new forms, which are described and figured in 
the present paper. 

PLANORBIS (GYRAULUS) QUADRASI Mollendorff. 

Planorbis ( Gyraulus) quadrasi MOLLENDORFF, Bericht. Senck. Nat. Ges., 1903, p. 115, 
pl. 1, figs. 11, 1la-lle. 

The type locality for this species is Montalban, Luzon. The type 
is said to have three whorls and measures: Greater diameter, 3.5 mm.; 
altitude, 1 mm. Von Moéllendorff also reports it in the same publica- 
tion from the island of Leyte. His figure shows almost four instead 
of three whorls as cited in the description. 

PLANORBIS (GYRAULUS) MINDANENSIS, new species. 

Shell lenticular, biconcave, thin, semitransparent, corneous. Upper 
surface decidedly more concave than the lower, showing all the whorls, 
which increase evenly and rapidly in size. The entire upper surface 

Fic. 1.—PLANORBIS (GYRAULUS) MINDANENSIS. 

is marked by numerous, quite prominent, irregularly developed lines 
of growth. Periphery of the last whorl marked by a slender keel. 
The basal parts of the whorls are a little more convex than the upper 
sides, with the incremental lines less strongly developed. The center 
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of the base is only slightly depressed below the plane of the last 
whorl; in fact the most convex part of all of the whorls on the base 
falls almost in an even plane. The turns are separated above and 
below by well-impressed sutures. Aperture quite large, suboval, 
decidedly oblique, angulated at the middle of the outer lip by the 
slender keel. Columella practically absent; parietal wall covered with 
a thin callus. : 

The type has four and one-fourth whorls and measures: Greater 
diameter, 6.7 mm.; lesser diameter, 5.7 mm.; altitude, 1.7 mm. 

The type and 196 specimens, Cat. No. 192982, U.S.N.M., were col- 
lected in Lake Buluan, Rio Grande Valley, province of Cotabato, 
Mindanao. 

PLANORBIS (HELICORBIS) LUZONICUS Mollendorff. 

Planorbis (Hippeutis) luzonicus MOLLENDoRFrF, Nachr. Mal. Ges., XX VII, 1895, 

p. 120. 

The shells described were collected by natives near the village 
Libmanan, in the province Camarines, Luzon. The measurements 
given for the type, which has five whorls, are: Greater diameter, 10.5 
mm.; lesser diameter, 9 mm.; altitude, 3 mm. 

PLANORBIS (HELICORBIS) MEARNSII, new species. 

Shell lenticular, vitreous, horn color. Whorls increasing regularly 
in size, the last enveloping the greater part of the previous turns. 
All of the whorls show evenly coiled on the dorsal surface in the 

FIG. 2.—PLANORBIS (HELICORBIS) MEARNSI. 

extremely regularly conically depressed apex. The last half turn 
only, deviates from the regular spiral in having the summit gradu- 
ally deflected until it falls about halfway between the summit and 
periphery on the preceding turn, at the aperture. The angle at the 
junction of the outer wall and the parietal wall is filled up for a short 
distance, and this shows through the shell as a moderately broad solid 
band, and makes the whorls appear as if they had a double suture. 
The whorls are evenly rounded on the dorsal surface and marked by 
moderately strong incremental lines only. Sutures lightly impressed. 
Periphery of the last whorl bluntly but strongly angulated. Base 
almost flat, with a moderately broad umbilicus, in which the whorls 
can be seen regularly and evenly coiled, but here also the last half of 
the last one becomes more and more openly coiled until it reaches 
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a point at the aperture, about one-third of the distance toward the 
periphery from the umbilicus to the periphery. The base, like the 

upper surface, is marked by numerous incremental lines. Aperture 
decidedly oblique, arrow shaped, the apex falling at the periphery, 

and the two barbs above and below the periphery of the preceding 
turn. Outer lip thin, somewhat sinuous; bas&l lip almost straight; 
columella exceedingly short, represented by the mere upward turn of 
the basal lip; parietal wall covered by a thin callus. 

The type has almost five whorls and measures: Altitude, 1.5 mm.; 
greater diameter, 5 mm.; lesser diameter, 4.4 mm. The type and 
seven specimens, Cat. No. 192981, U.S.N.M., were collected by Maj. 

KE. A. Mearns in Lake Buluan, Rio Grande Valley, Mindanao. 
The only other //elicorbis reported from the islands is P. (//.) 

luzonicus MOllendorff. The much larger size—altitude, 3 mm.; greater 
diameter, 10.5 mm.; lesser diameter, 9 mm.—is sufficient to distinguish 
it from the present species. 





A REVIEW OF THE MULLIDA, SURMULLETS, OR GOAT- 
FISHES OF THE SHORES OF JAPAN. 

By JoHN OTTERBEIN SNYDER, 

Assistant Professor of Zoology, Stanford University, California. 

The following account of the Mullide of Japan is based on material 

collected by Messrs. Jordan and Snyder during the summer of 1900. 
Collections from the Philippines, Samoa, Formosa, and Hawaii have 

also been available. Specimens of the species collected have been 
deposited in the United States National Museum and in the collections 
of Stanford University. 

One species, Pseudupeneus ischyrus, is described as new. 
The writer wishes to express his obligations to Dr. David Starr 

Jordan for indispensable aid in the preparation of this paper. 

Family MULLID. 

Body elongate, slightly compressed; upper profile of head more or 
less parabolic; mouth small, low, subterminal; eye moderate, placed 
high; premaxillaries somewhat protractile, maxillaries thin, nearly as 
broad at base as at tip, without supplemental bone, partly hidden by 

the broad preorbital; teeth mostly small, variously placed; no canines, 
incisors, nor molars; branchiostegals 4; pseudobranchiz present; 
throat with 2 long unbranched barbels attached just behind ‘the 
symphysis of the lower jaw. According to Starks these barbels are 
suspended from the tip of a slender, nearly straight ray of bone 
attached to the end of the ceratohyal. Barbels, apparently similar, 
appear also in the Polymirdiidex, but in that family the structures are, 
according to the same investigator, wholly different in character. 

Preopercle entire or slightly serrate; opercle unarmed or with a single 
spine. Body covered with large scales which are usually slightly 

ctenoid; head with large scales; lateral line continuous, the pores 
often branched. Dorsal fins 2, remote from each other, both short, 

the first of 6 or 8 rather high spines which are depressible in a groove;. 
anal short, similar to the soft dorsal; ventrals thoracic I, 5. Air- 

bladder usually present, simple. Vertebre 9+14. Stomach siphonal. 
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Natives of tropical seas, some species extending northward. Many 
of the species are highly valued as food. 

The Japanese species are known as ‘‘ Benisashi” (red-smear), or as 
‘* Higoi” (fire carp), or ‘*‘ Umihigoi” (sea red carp). 

KEY TO GENERA. 

a. Vomer and palatines without teeth. 

b. Teeth of jaws rather strong, in one or two series. ---..--.-.---- Pseudupeneus, | 

bb. Teeth of jaws small, subequal, in several series or in- villiform 

Dan dss ic. 2s Sade Ie ae ee eae as Ste ee eee Mulloides, 2 

aa. Vomer and palatines with teeth; teeth of jaws small, mostly in villiform 

bands! =". scot See ee See ee es eee re eee eee eee Upeneus, 3 

l PSEhUDUPENEWU'S Bleeker: 

Upeneus® Cuvirr, Régne Animal, 2d ed., 1829, II, p. 157, in part (vittatus; russellii; 

bifasciatus; trifasciatus); (restricted by Bleeker to bifasciatus) . 

Hypeneus Acassiz, Nom. Zo6l., Index Universalis, 1846, p. 190 (amended orthog- 

raphy ). 

Pseudupeneus BLEEKER, Poiss. Cote de Guinée, 1862, p. 56 (prayensis); (teeth 

biserial above, uniserial below ). 

Parupeneus BureKer, Notice sur le Parupeneus bifasciatus de Ile la Réunion, 

1867, p. 345 (bifasciatus); (teeth uniserial, conic, in both jaws). 

Mullhypeneus Pory, Synopsis, 1868, p. 307 (maculatus); (teeth partly biserial 

above, uniserial below). 

Brachymullus BurEKrer, Archiy Neerl., XI, 1875, p. 333 (tetraspilus); (teeth in 

both jaws, biserial in front). 

Kye large, high, posterior; opercle short, deep, with a posterior 
spine; jaws with one or two series of rather strong, unequal teeth; no 
teeth on vomer or palatines; barbels nearly as long as head; head and 
body with very large, somewhat ctenoid scales; lateral line continu- 
ous, its tubes branched on each scale; first dorsal with 8 spines; caudal 
forked. Species numerous in the tropical seas. 

All the Japanese species belong to the section, Parupeneus, having 
the teeth strictly uniserial in both jaws. 

(pevdns, false; upencus.) 

KEY TO SPECIES. 

a. Gillrakers numerous, about 6 +23 on first arch; caudal peduncle with a dusky 

saddle; scales 30. 

b. Soft dorsal and anal with posterior rays produced or filamentous; body with three 

dark ,crossbands)2: 25-20 sees Ae oe ee eee moana, 1 

bb. Soft dorsal and anal without filamentous rays. 

“The name Upeneus was first restricted by Bleeker to the species which, like bifas- 

ciatus, have the teeth in both jaws, conic and uniserial; those with teeth on jaws, 

vomer and palatines also, being called Upeneoides. But as Upencoides vitsatus is the 

first species mentioned under Upeneus by Cuvier, Bleeker afterwards transferred the 
name Upeneus to this group, giving the new name, Parupeneus, to Upeneus bifasciatus. 

Vittatus stands as chef de file or type in the arrangement of Cuvier and Valenciennes. 

It should therefore, in my judgment, remain the type of Upeneus, as in Bleeker’s later 

papers. —JORDAN. 
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@ Sidewmbouy with asingle dark stripe... 2. .2222-- 2242-22 a-5-2-4 ischyrus, 2 

ce. Side of body with 3 dark stripes; 2 dark spots behind eye. ....-.--spilurus, 3 

aa. Gillrakers comparatively few, about 64-17; caudal peduncle without dusky saddle; 

scales 30. 

d. Caudal peduncle with a round, black spot. 

e. Spinous dorsal high, reaching beyond origin of soft dorsal when depressed; 

sides with a dusky stripe; scales bordered with black-..------ barberinus, 4 

ee. Spinous dorsal low, not nearly reaching base of soft dorsal when depressed; 

no dusky laterial stripe; scales plain; a yellowish spot on laterial line 

bebweenvorcalli tins seeaect ie sewn cop ten eens) Se aoa es indicus, 5 

dd. Caudal peduncle without black spot; each scale with a dark spot. 

f. Sides with a golden lateral stripe; a brownish spot behind eye and another 

AO OVC Fel alll eres a ate eats RL Saye eee ee ae are se ee chrysopleuron, 6 

jf. Sides without lateral stripe; a black spot below lateral line under spinous 

dorsal; cheeks and snout with bluish stripes..........---. pleurospilos, 7 

1. PSEUDUPENEUS MOANA Jordan and Seale. 

Upeneus trifasciatus GiNTHER, Fische d. Stidsee, I, 1873, p. 59, pl. xxiv, fig. B. 

U. C. (Vavau, Samoa, Amboina; not of Lacépéde).—Isnikawa and Martsv- 

tra, Prelim. Cat., 1897, p. 54 (Okinawa). 

Pseudupeneus multifasciatus BLEEKER, Revis. Mull., 1874, p. 20, pl. tv, fig. 4 (Kast 

Indies). 

Upeneus multifasciatus SEALE, Occasional Papers, Bishop Mus., I, No. 3, p. 71, 

1903 (Guam; not of Quoy and Gaimard). 

Pseudupeneus moana JoRDAN and Snyper, Proc. U. 8. Nat. Mus., XXIX, 1905, 

p. 534 (Tahiti). —Jorpan and Srare, Bull. Bureau of Fisheries, X XV, p. 274, 

1905 (1906), (Samoa). 

Fic. 1.—PSEUDUPENEUS MOANA. 

Habitat.—South seas north to Riu Kiu islands. 
Head 3 in length to base of-caudal; depth 33; depth caudal peduncle 

84; eye 6 in head; width interorbital space 33; length snout 1%; 

maxillary 24; D. VIII-9; A. 7; scales in lateral series 30. 
Snout elongate, anterior profile concave, interorbital space very con- 

vex, jaws equal. Maxillary, except small posterior portion, concealed 
-beneath preorbital and wide upper lip. Teeth rather large, blunt, 
widely spaced; in a single series on both jaws, none on palatines and 
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vomer. Pseudobranchie large; gillrakers 7+28, long and slender. 
Peritoneum silvery. Barbels extending posteriorly to a point below 
tip of opercular spine. Scales weakly ctenoid; head completely scaled, 
the scales of snout and jaws deeply embedded, usually invisible; 2 rows 
of scales above lateral line, 5 between lateral line and base of anal. 

First dorsal spine minute, the third longest, 13 in head. Height of 
soft dorsal about 3 in head; last ray elongate, reaching base of caudal. 

Anal equal to dorsal in height, the last ray elongate but not quite 
reaching base of caudal. Caudal forked, the lobes obtusely pointed, 
14 in head. Ventrals pointed, nearly reaching vent. Pectorals, 13 

in head. 
Color in aleohol, dusky; 4 dark, saddle-shaped bars across back and 

extending downward below lateral line; the first rather faint, below 
middle of base of spinous dorsal two faint dark shades before this; 
the second a little more definite, between dorsals; the third below 

anterior part of soft dorsal, the fourth on caudal peduncle; a light 
yellowish band between the last 2 dark ones; spinous dorsal dusky; 
soft dorsal blackish anteriorly and posteriorly, the lighter parts with 
narrow dusky stripes; anal with narrow dusky stripes, those nearer 
edge of fin more prominent; anterior portions of ventrals dusky. 

Described from a Samoan specimen 220 mm. long. 

Color in life dusky, purplish red, with 4 darker crossbands; dorsals clouded with 

dusky; second dorsal with blue and yellow streaks at tip; caudal dark brown, edged 

with black above and below; anal pale violet, with 4 violet and 4 light yellow streaks; 

ventral red, with a purple black edge; pectoral bright golden orange. 

This species, common in the East Indies and in the South Seas, seems never to 

have received a distinctive name. The name trifasciatus certainly belongs to Pseu- 

dupeneus bifasciatus, while that of multifasciatus was given to the common moana of 

the Hawaiian Islands.—JoRDAN. 

(moana, Samoan name, meaning the sea.) 

2. PSEUDUPENEUS ISCHYRUS Snyder, new species. 

Habitat.—Bay of Tokyo. 
Head 3} in length to base of caudal; depth 2;,; depth of caudal 

peduncle 72; eye 45 in head; width interorbital space 32; length 
snout 2; maxillary 3; D. VIII-9; A. 7; scales in lateral line 28. 

Body notably deep, dorsal outline gently sloping from snout to 
spinous dorsal. Eye located nearer border of opercle than tip of 
snout, a distance equal to half the diameter of orbit. Interorbital area 
very convex. Snout pointed; jaws equal; lips broad; maxillary con- 
cealed for the greater part of its length by upper lip and overhanging 
preorbital, not nearly reaching a vertical through anterior edge of 
orbit. Teeth on jaws a single row of small, widely spaced, blunt 
canines; palatines and vomer without teeth. Pseudobranchie large; 
gillrakers 6+23, long, slender, flattened toward their bases. Peri- 
toneum light. Barbels extending posteriorly to edge of preopercle. 
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completely scaled, the scales of snout, maxillary, and chin deeply 
embedded; scales of body weakly ctenoid; 2 rows above lateral line, 6 
between lateral line and insertion of anal; dorsal and anal naked; 

small scales on caudal. Pores of lateral line with 5 or 6 branches. 
First dorsal spine minute and closely adnate to second; the third long- 
est, 13 in head. Height of soft dorsal equal to that of anal, 245 in 

head. Caudal deeply forked, the lobes pointed, about equal in length 
to head. Pectorals and ventrals extending an equal distance poster- 
iorly, their length 14 in head. 

Color in spirits dark brownish; an indefinitely defined dark stripe 
extending from snout through eye, along lateral line at least to end 
of spinous dorsal; a narrow light stripe below the dark one; a dusky 
saddle across caudal peduncle. 

FIG. 2.—PSEUDUPENEUS ISCHYRUS. 

The species is represented by the type only, a poorly preserved 
specimen from Tokyo, No. 9790, Stanford University collection. 
Length, 195 mm. 

This species is closely related to Pseudupeneus signatus (Ginther). 
It seems to differ in having a much deeper caudal peduncle and a 
smaller eye, distinguishing characters which appear at once when the 
specimen is compared with one of 7. stgnatus from Lord Howe Island. 

(ioxupos, robust.) 

3. PSEUDUPENEUS SPILURUS (Bleeker). 

Upeneus spilurus BLEEKER, Fauna Ichth. Jap., 1854, p. 895 (Nagasaki); Verh. Bat. 

Gen., XX VI, 1854, p. 68, pl. 11, fig. 2 (Japan).—JorDAN and Snyper, Prelim. 

Check List, 1901, p. 84.—Ginruer, Cat. Fishes, I, 1859, p. 406 (copied ). 

Habitat.—Southern Japan. 
Head 3} in length to base of caudal; depth 3; depth of caudal ped- 

uncle 8; eye 54 in head; width interorbital space 3; length snout 2; 
maxillary 23; D. VIII-9; A. 7; scales in lateral line 29. 
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Body deep, the dorsal contour strongly arched; snout long, pointed, 
its dorsal outline concave. Interorbital space very convex, occasion- 
ally somewhat flattened. Lower jaw slightly shorter than upper; lips 
very broad, the upper partly covering anterior half of maxillary. 
Maxillary fleshy, the greater part of upper edge covered by preorbital. 
Barbels extending to a vertical midway between edges of opercle and 

preopercle. No teeth on vomer and palatines; a single row of widely 
spaced, blunt canines on jaws. Pseudobranchie large. Gillrakers 
6+23, slender, the longest equal to diameter of eye. Air bladder 
large. Peritoneum silvery. Preopercle smooth; opercle with a large, 
flat spine at upper angle. Head completely scaled, the scales of snout, 
maxillary, and chin deeply embedded, sometimes not visible; scales 
weakly ctenoid; 2 rows above lateral line, 6 between lateral line and 
origin of anal; small scales on caudal: soft dorsal and anal naked. 

Pores of lateral line apparently single or with 3 or 4 branches on 
anterior scales; with many minute branches on posterior ones. First 
dorsal spine very short and closely adnate to second; third and fourth 
spines longest, 1% in head, reaching beyond tips of other spines in 
closed fin. Height of longest, (third or fourth) dorsal ray 13 in head; 
anal slightly lower than soft dorsal; caudal deeply cleft, the lobes 
pointed, 1{ in head; pectorals and ventrals pointed, about 12 in head. 

Color in life bright carmine red, with 3 curved stripes, olive in color 
with a brassy sheen, extending from tip of snout to below end of soft 
dorsal fin, the median stripe passing through eye and along lateral 
line; caudal peduncle with a blackish saddle, the lower portions of 

which are often darker, forming on each side a round black spot; 2 
round dusky spots behind eye; fins pink, the pectorals and spinous 
dorsal darker than others; ventrals with indistinct basal and sub- 
terminal dark bands. In spirits the bright colors entirely disappear, 
leaving 8 indistinct, dusky lateral stripes on. the sides, and a dark sad- 
dle across the caudal peduncle. Some examples are less brightly col- 
ored. Lengthabout 300mm. Southern Japan, rare. Our specimens 
are from Wakanoura and Nagasaki. 

(o7iXos, spot; ovpa, tail.) 

4. PSEUDUPENEUS BARBERINUS (Lacépéde.) 

Mullus barberinus Lactrkpr, Hist. Nat. Poiss., III, 1802, p. 406, pl. xm, fig. 3 

(Straits of Bouton). 

Upeneus barberinus Cuvier and VALENCIENNES, Hist. Nat. Poiss., III, 1829, p. 642 

(copied).—Rtiprett, N. W. Fische, 1837, p. 101 (Red Sea).—GinrTHeERr, Cat. 

Fishes, 1, 1859, p. 405 (Moluccas, Amboyna, India); Fische d. Sudsee, I, 1873, 

p. 57, pl. xu (Palau, Paumoto, Tahiti, Samoa, Kingsmill, Solomon Island ).— 

Kner, Novara, Fische, 1865, p. 70.—Ktunzinaer, Fische d. roth. Meer, 1870, 

p. 745 (Red Sea).—Day, Fishes India, 1878, p. 124.—Jorpan and SnypDER, 

Prelim. Check List, 1901, p. 84. 

Parupeneus barberinus BLEEKER, Ternate, p. 234 (East Indies); Revis. Mull., 1874, 

p- 25. 
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Pseudupeneus barberinus JoRDAN and Saxe, Proc. U. 8. Nat. Mus., XX VIII, 

1905, p. 782 (Negros); Fishes Luzon and Panay, Bull. Bureau of Fisheries, 

XXVI, p 25, 1906 (1907), (Iloilo); Fishes Samoa, Bull. Bureau of Fisheries, 

XXV, p. 276, 1905 (1906), (Apia). 

Habitat. —East Indies and South Seas, north to Riu Kiu Islands. 

Head 3 in length to base of caudal; depth 31; depth of caudal peduncle 
84; eye 64 in head; width interorbital space 43; length snout 14; max- 
illary 34; D. VIII-9; A. 7; scales in lateral line 30. 

Snout notably long, its upper contour concave; interorbital space 
convex; eye nearer edge of opercle than tip of snout, a distance equal 
to twice the vertical diameter of orbit. Jaws equai; upper edge of 
maxillary sheathed by preorbital; posterior edge convex. Teeth 
rather large, widely spaced, in a single series on Jaws; none on vomer 
or palatines. Pseudobranchie large; gillrakers 7+17; long, slender, 
and sharply pointed. Peritoneum dusky. Barbels extending to edge 
of preopercle. Opercular spine flat and blunt; preopercle smooth. 
Scales ctenoid; those of snout, maxillary, and lower jaw deeply embed- 
ded; 3 rows above lateral line, 6 between lateral line and base of anal; 

pores of lateral line with 10 or 12 branches. Spinous dorsal high, 
reaching to base of third dorsal ray when depressed; first spine very 
short; the third longest, 14 in head; eighth, 63 in head. Soft dersal 
and anal equal in height, 24 in head. Caudal lobes acute, 1} in head; 
pectoral, 13; ventral, 13. 

Color in spirits brownish, each scale with a dark edge; a dark stripe 
extending from upper edge of opercle backward to end of soft dorsal; 
a round, blackish spot near base of caudal. 

This species is abundant in the East Indies and in the South Seas 
north to the Riu Kiu Islands. 

According to Doctor Jordan, the life colors are as follows: 

Reddish gray with bluish and yellowish streaks on head, the scales edged with 

bronze; a blackish brown stripe from snout through eye to last dorsal rays; a large, 

dark brown spot at base of caudal; barbels white. Dorsal reddish, edged with 

brown in front; second dorsal and anal with obscure, yellowish cross-streaks; caudal 

reddish, the rays yellowish; ventrals and pectorals pale, tinged with yellowish. 

This species is abundant in the East Indies and in the South Seas 
north to the Riu Kiu Islands. It is here described from Samoan 

specimens. 
(Name unexplained; perhaps for Barberini.) 

5. PSEUDUPENEUS INDICUS (Shaw). 

Mullus indicus Suaw, Genl. Zool., IV, 1803, Pt. 2, p. 416 (Vizagapatam; after 

Rahtee goolivinda of Russell). 

Upeneus indicus Gtnruer, Cat. Fishes, I, 1859, p. 406 (China); Fische d. Sudsee, 

I, 1873, p. 57 (Samoa).—Day, Fishes Malabar, 1865, p. 28 (Malabar); Fishes 

India, 1878, p. 126, pl. xxxt, fig. 4 (India).—Isa#ikawa and Marsuura, 

Prelim. Cat., 1897, p.54 (Riu Kiu).—Jorpan and Snyper, Prelim. Check List, 
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1901, p. 84 (Nagasaki).—Jorpan and EvermMann, Proc. U.S. Nat. Mus., XXV, 

1902, p. 334 (Keerun, Giran ). 

Pseudupeneus indicus JORDAN and SEALE, Fishes Luzon and Panay, Bull. Bureau 

of Fisheries, X XVI, p. 25, 1906 (1907), (Iloilo) ; Fishes Samoa, Bull. Bureau 

of Fisheries, XX V, p. 276, 1905 (1906), (Apia). 

Parupeneus indicus BLEEKER, Bouro, p. 148; Revis. Mull., 1874, p. 27. 

Upeneus russellii Cuvier and VALENCIENNES, Hist. Nat. Poiss., III, 1829, p. 465, 

(after Russell ).—RicHarpson, Ichth. China, 1846, p. 220(Canton).—BLEEKER, 
Percoiden, 1849, p. 62 (Kast Indies). 

Upeneus waigiensis CuvinR and VALENCIENNES, Hist. Nat. Poiss., III, 1829, p. 446 

(Waigiu). 

Upeneus malabaricus Cuvier and VALENCIENNES, Hist. Nat. Poiss., ITI, 1829. p. 467 

(Malabar) .—GiinrHer, Cat. Fishes, I, 1859, p. 407 (Philippines); Fische d. 

Sudsee, I, 1873, p. 58, pl. xiv, fig. B (Formosa, Philippines, Zanzibar, 

Savaii, Tonga). 

Mullus malabaricus PuAyrair, Fish. Zanz., p. 41 (Zanzibar). 

Upeneus griseofrenatus Kngr. Sitz. Wien. Akad., 1868, X VIII, p. 305, pl. 111, fig. 7 

(Fiji). 

Habitat.—South Seas and India, north to Riu Kiu Islands. 

Head 34 in length; depth 34; depth caudal peduncle 7§; eye 4 in 
head; width interorbital space 34; length snout 275; maxillary 375; 

D. VIIL-9; A. 7; scales in lateral line 30. 

Interorbital space convex; snout short; eye located nearer border of 

opercle than tip of snout, a distance equal to 3 its diameter. Edge 
of maxillary covered by preorbital sheath; jaws equal. Teeth of jaws 
ina single row, widely spaced, rather blunt; vomer and palatines smooth. 
Pseudobranchie large; gillrakers, 6+17, rather long and slender. 
Peritoneum dusky. Barbels extending a little beyond edge of pre- 
opercle. Opercular spine flat and sharp. Scales ctenoid, those of 
snout, maxillary, and jaw not concealed beneath thick skin; 3 rows 

above lateral line, 5 between lateral line and base of anal fin. Pores 

of lateral line with 5 or 6 branches. First dorsal spine minute, the 
third longest, 13 in head; depressed fin not nearly reaching base of 
soft dorsal. Soft dorsal and anal of equal height, 24in head. Caudal 
equal in length to head. Pectoral, 14 in head; ventral, 13. 

Alcoholic specimens have a light spot on lateral line between the 
dorsal fins, and a black spot on upper middle portion of caudal 
peduncle. 

The species is here described from a Formosan specimen about 155 
mm. long. Doctor Jordan thus describes the colors of a living 
example from Apia: 

Olive green, each scale with a darker edge; a large, oblong, golden-yellow blotch 

under soft dorsal; a large, black blotch before base of caudal; cheeks olive, with 

blue streaks. Dorsals olive; second dorsal faintly barred with brassy; anal pinkish, 

similarly barred; ventral and pectoral pinkish; caudal pale, yellowish olive, the outer 

rays pink; barbels pinkish 

The species is abundant in the Indies, ranging northward to the 
Riu Kiu Islands. 

(¢ndicus, Indian. ) 



No. 1513. GOATEISHES OF JAPAN—SNYDER. 95 

6. PSEUDUPENEUS CHRYSOPLEURON (Temminck and Schlegel). 

UMIHIGOI« (SEA FIRE-CARP). 

Mullus chrysopleuron TEMMINCK and SCHLEGEL, Faun. Japon. Poiss., 1845, p. 29, 

pl. xu, fig. 1 (Nagasaki).—BurEKrr, Verh. Bat. Gen., XXV, p. 10 (Japan); 

XXVI, 1854, p. 70 (Japan). 

Upeneus chrysopleuron GUNTHER, Cat. Fishes, I, 1859, p. 410 (China).—JorpAaNn 

and Snyper, Prelim. Check List, 1901, p. 84. 

Upeneus biaculeatus (Gray) RicHarpson, Ich., China, 1846, p. 219 (Canton). 

(2) Upeneus dubius Temminck and ScHuecet, Faun. Japon. Poiss., 1845, p. 30, 

pl. x1, fig. 3 (Nagasaki).—Gtnruer, Cat. Fishes, I, 1859, p. 411 (copied). 

ee —Coasts of southern Japan and China. 
Head 31 in length to base of caudal; depth 34; depth caudal pedun- 

cle Sienen 42 in frond: width interorbital space 33; snout 14%); max- 

illary 22; D. VIII-9; A. 7; scales in lateral line 28. 

Dorsal profile of head and body steep, the ventral outline almost 

straight. Snout rather blunt; jaws equal; maxillary not nearly reach- 
ing vertical through anterior edge of orbit, the greater part of its 
edge slipping under preorbital; lips broad. Eye located nearer edge 
of opercle than tip of snout, a distance equal to diameter of orbit. 
Teeth on jaws a single row of widely spaced, sharp canines; none on 
palatines or vomer. Pseudobranchie large; gillrakers ++ 18, long 
and very slender; those on upper arch preceded by 4 or 5 minute knobs. 
Peritoneum silvery. Barbels not quite reaching a point below border 
of opercle. Preopercle entire. Opercle with a small, flat sharp spine 
at angle. Head completely scaled, the scales of snout, maxillary, and 
chin deeply embedded; scales of body weakly ctenoid; 2 rows above 
lateral line, 5 between lateral line and origin of anal; caudal with 
small scales, the soft orsal and anal apparently naked. Pores of lat- 
eral line with 4 or 5 branches. First dorsal spine minute, the third 

longest, 1? in head. Height of soft dorsal and anal 1,%in head. Cau- 
dal lobes pointed, 14 in head. Pectorals and ventrals pointed, 1? in 

head. 
Color in life, bright red, a bright-golden stripe extending from eye 

to base of caudals; fins all red; barbels pale yellow. In alcoholic speci- 
mens the lateral stripe is visible, a dusky vertical line or spot appears 

on each scale above the stripe, and there is a brownish spot behind eye 
and another above axil. 

Specimens 180 mm. long were collected at Wakanoura and Tokyo. 
The species is not very common, but being of large size is valued as 
food. 

Individuals of this species were observed slowly swimming near the 
bottom of a tank, the conspicuous yellow barbels extended forward 
and constantly moved about as if they were organs of touch. 

(xpvoos, gold: ENED POY, | side. ) 

a Tie sea; hi, fiery-red; ‘oi, carp. 
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7. PSEUDUPENEUS PLEUROSPILOS (Bleeker). 

Upeneus pleurospilos BureKker, Natur. Tyds. Nederl. Ind., IV, 18538, p. 110 

(Amboyna); Verh. Bat. Gen., XX VI, 1854, p. 69 (Japan).—Gtnrner, Cat. 

Fishes, I, 1859, p. 407 (copied). 

Habitat.—Kast Indies, north to Nagasaki. 

D. VIII-9; A. 8; scales lateral line 30. 

The height of the body is nearly equal to the length of the head, 43 in the total. 

The barbels reach to the posterior margin of the operculum. Spinous dorsal much 

lower than the body. Rose colored; each scale of the back and of the sides with a 

central reddish-violet spot; a black spot below the lateral line, corresponding to the 

posterior part of the spinous dorsal; cheeks and snout with bluish stripes; the second 
dorsal with two blue longitudinal bands; the caudal, anal, and ventral fins with 

yellow bands.—(Gunther after Bleeker. ) 

This species was not seen by the writer. 

(zlEevpor, side: o7iXos, spot.) 

2a WHOM OUD Smpilleeker: 

Mulloides BuEEKER, Percoiden, Sept., 1848, in Verh. Bat. Gen., XXII, 1849, 

(flavolineatus) . 

In this genue the teeth in both jaws are in narrow villiform bands. 
There are none on the vomer or palatines. Species numerous, chiefly 
in the Pacific Ocean. 

(mullus, the surmullet: ¢7d0s, likeness.) 

8. MULLOIDES JAPONICUS (Houttuyn). 

Mullus japonicus Hourruyy, Mém. Harl., XX, 1782, p. 334 (Nagasaki). 

Upeneus japonicus Cuvipr and VALENCIENNES, Hist. Nat. Poiss., III, 1829, p. 460 

(Japan). 
Mulloides japonicus GEUNTHER, Cat. Fishes, I, 1859, p. 404 (copied). 

FHabitat.—Coasts of southern Japan. 
Head 3% in length; depth 43; depth of caudal peduncle 11; eve 

34 in head; width interorbital space 35; length snout 23; maxillary 
4; D. VIII-9; A. 7; scales lateral line 37. 

Body slender, the snout pointed. Eye slightly nearer tip of snout 
than border of opercle. Interorbital space not strongly convex. Jaws 
equal; maxillary not quite reaching vertical through anterior margin 
of orbit; evenly rounded posteriorly; about two-thirds of its upper 
edge concealed by preorbital. Teeth minute; in narrow bands on jaws; 
those in upper jaw in but 2 or 3 rows; vomer and palatines without 
teeth. Pseudobranchie large; gillrakers 7+ 23, long and slender. 

Peritoneum dusky. Barbels extending to edge of preopercle. Angle — 
of opercle with a small, flat spine; preopercle entire. Head, including 
snout, maxillary, and chin, sealed; scales of body weakly ctenoid; 3 
rows above lateral line, 5 rows between lateral line and base of anal; 

caudal with minute scales; dorsal and anal naked. Tubes of lateral 



No. 1513. GOATFISHES OF JAPAN—SNYDER. Q7 

line with 3 or4 branches. Dorsal spines very slender; the first longest, 
14 in head; apparently not preceded by a minute, embedded spine; soft 
dorsal and anal of equal height, the longest ray 24 in head. Lobes of 
caudal acutely pointed, about equal to length of head. Ventrals 
slightly longer than pectorals, 1? in head. 

Color in spirits brownish above, silvery below. 
Two specimens, 140 mm. long, from Misaki. 
This species is certainly the japonicus of Cuvier and Valenciennes, 

and it is probably also that of Houttuyn, although Houttuyn says 
scarcely anything about the species, and part of that is untrue.@ 

(japonicus, Japanese. ) 

So UE NEO Ss Gurwen: 

Upeneus Cuvier, Régne Animal, 2d ed., 1829, p. 157 (vittatus, ete. ). 

Upeneus Section I, Cuvier and VALENcIENNES, Hist. Nat. Poiss., III, 1829, p. 

448 (vittatus). 

Upeneoides BueEKmR, Percoiden, 1849, p. 63 (vittatus). 

Teeth in villiform bands on jaws, vomer, and palatines. Pacific 
Ocean. 

. > > a ¢ , . 

(upeneus, a Latin name of some fish from vz7v7, upper lip.) 

KEY TO SPECIES. 

a. Dorsal spines VII, the first long and slender; caudal lobes barred in life; scales 
9 

ae ee ees ep a eine aes, Ate kein ce. Sel Beleoe Meelis Sees bee bensasi 

aa. Dorsal spines VIII, the first very short. 

b. Seales small, about 36 in lateral line; anal rays 8; gillrakers about 7--18 

sulphureus, 10 

bb. Scales larger, about 30 in lateral line; anal ray 7; gillrakers about 24-12. 

c. Body with brown lateral stripe; spinous dorsal with a black spot. -tragula, 11 

cc. Body plain; dorsal fins narrowly edged with dusky -........-subvittatus, 12 

9. UPENEUS BENSASI (Temminck and Schlegel). 

BENISASHI (RED-SMEAR),. 

Mullus bensasi TemMinck and ScHuEGEL, Faun. Japan. Poiss., 1845, p. 30, pl. x1, 

‘fig. 2 (Nagasaki). 

Upeneoides bensasi BurpKker, Verh. Bat. Gen., X XVI, 1854, p. 71 (Nagasaki) .— 

GUNTHER, Cat. Fishes, I, 1859, p. 399 (copied).— (?) Day, Fishes India, 

1878, p. 121, pl. xxx, fig. 5 (Madras, Coromandel).—Isuikawa and Mar- 

sutra, Prelim. Cat., 1897, p. 54 (Tokyo). 

Upeneoides japonicus SteINDACHNER and D6pERLEIN, Fisch. Jap., I, 1883, p. 22 

(Oshima, Kochi, Tokyo, Tango).—JorpAN and Snyper, Proc. U. 8. Nat. 

Mus., XXIII, 1900, p. 358 (Tokyo); Prelim. Check List, 1901, p. 88 (Yoko- 

hama). (Not Mullus japonicus Houttuyn. ) 

Upeneoides tokisensis STEINDACHNER and DépERLEIN, Fisch. Jap., I], 1883, p. 22 

(Tokyo). 

«DPD. VII-9. Caudal forked; mouth toothless; color more yellow than red; length 

6 inches. 

Broce. N. M. vol. xxxii—07——7 
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Habitat.—Coasts of Japan, southward. 
Head 34 in length to base of caudal; depth 4; depth caudal pedun- 

cle 10; eye 4 in head; width interorbital space 33; length snout 23; 
maxillary 22; D. V1I-9; A. 7; scales in lateral series 30. 

Eye located midway between tip of snout and opercle, its upper 

edge almost on a line with dorsal contour of head. Interorbital space 
somewhat convex, the width equal to or greater than diameter of eye, 
the proportions differing with age. Lower jaw included; maxillary 
equal in length to snout, extending to a point below anterior margin 
of eye, its upper edge, except at tip, covered by preorbital. Teeth 

villiform, in bands on jaws, vomer, and palatines; premaxillary band 
broadening posteriorly, then narrowing and growing sharply pointed 
at the ends; mandibular band gradually narrowing from before back- 
ward. Pseudobranchie large; gillrakers, 4+13, slender, the longest 

about equal to diameter of pupil; those on upper arch preceded by 4 
small knobs. Air bladder present. Czeca 15. Peritoneum, black. 

FiG. 3.—UPENEUS BENSASI. 

Barbels extending posteriorly almost to end of opercle. Edge of 

preopercle, smooth; opercle with a weak, somewhat rounded spine at 
its angle. Scales, weakly ctenoid; head, including snout, maxillary, 
chin, and throat, scaled; soft dorsal, anal, and caudal with small 
scales; 2 rows between lateral line and spinous dorsal; 6 rows between 

lateral line and anal. Tubes of lateral line with 4 or 5 branches. 
First dorsal spine longest, in most examples reaching beyond tips of 
others when fin is depressed, 14 in head, apparently not preceded by 
a minute, embedded spine; membrane of fin extending to tips of spines. 
First dorsal ray simple; the second longest, 17 in head. Anal inserted 
below second dorsal ray, its height about 25 in head. Pectorals and 
ventrals pointed, extending an equal distance posteriorly; pectoral 14 
in head; ventral 14. Caudal deeply forked 14 in head. 

Color in life rosy, with faint yellowish lines; fins barred with 

orange red; dorsals and upper lobe of caudal with oblique, reddish- 
brown bands, the interspaces pearly, the lower lobe of caudal mostly 
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brick red; lower fins pale. In spirits all traces of the life color dis- 

appear, the specimens becoming brownish above and silvery below. 
An occasional example has the caudal narrowly tipped with dusky, 
and the upper lobe indistinctly barred. Length about 170 mm. 

Described from specimens obtained in the market at Wakanoura, 

where it was the smallest and commonest representative of the family. 
Taken also at Nagasaki and Tokyo. In the specimen figured, the 
dorsal markings are faded. 

(Japanese, ben?, red; sashz, a smear or daub.) 

10. UPENEUS SULPHUREUS Cuvier and Valenciennes. 

Upeneus sulphureus Cuvier and VALENCIENNES, Hist. Nat. Poiss., III, 1829, p. 

450 (Antjer).—BLrreKer, Revis. Mull., 1874, p. 4 (Batavia).—Jorpawn and 

SEALE, Fishes Philippines MS. (Cavite). 

Upeneus bivittatus Cuvier and VALENCIENNES, Hist. Nat. Poiss., VII, 1831 (Coro- 
mandel). 

Upeneoides sulphureus BLEEKER, Act. Soc. Nederl., II, Amboina, 1857, p. 45 
(Amboyna).—GitinrHer, Cat. Fishes, I, 1859, p. 398 (Red Sea, Amboyna, 

China, New Hebrides).—Kwner, Novara Fische, 1865, p. 67.—Day, Fishes 

India, 1878, p. 120, pl. xxx, fig. 3 (India).—SremnpAcHNeER and D6ODERLEIN, 

Fisch. Jap., II, 1883, p. 23 (Nagasaki).—Jorpan and Snyper, Prelim. Check 

List, 1901, p. 84. 

Upeneoides fasciolatus Day, Proc. Zool. Soc., 1868, p. 151 ( India.) 

Upeneus pinnifasciatus STEINDACHNER, Ich. Not., X, 1870, p. 2 (Nagasaki). 

Habitat. —Kast Indies, north to Nagasaki. 

Head 32 in length to base of caudal; depth 32; depth caudal pe- 
duncle 8$; eye 33 in head; width interorbital space 3%; length snout 
24: maxillary 22; D. VIIL-9; A, 8; scales in lateral line 36. 

Snout rather short; anterior profile steep; eye located high in head, 
midway between tip of snout and border of opercle; interorbital space 
only slightly convex. Lower jaw shorter than upper; maxillary 
extending to below center of pupil, broad and rounded posteriorly, 
the upper edge slipping under preorbital. Teeth in villiform bands 
on jaws, vomer, and palatines. Pseudobranchie large; gillrakers, 

7+18, long and very slender. Barbels extending to a vertical passing 
midway between edge of preopercle and opercle. Preopercle smooth; 
opercle with but a trace of a spine at angle; scales ctenoid; head com- 
pletely scaled; 3 rows between lateral line and dorsal, 6 between lat- 
eral line and anal; dorsal, anal, and caudal with minute scales; pores of 
lateral line with 4 to 6 branches. First dorsal spine minute, the sec- 
ond longest, 14 in head; dorsal and anal of equal height, 2 in head; 

caudal 14; pectoral, 14; ventral, 14. 

Color in spirits, brownish above, yellowish below; upper parts with 
traces of narrow, yellow stripes: spinous dorsal with 3 horizontal 
stripes, the upper one terminal and dense black; soft dorsal and caudal 
edged with dusky. 

Described from a specimen measuring 130 mm., from Samoa. 



100 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXII. 

It was not seen by us in Japan, but it is recorded by Steindachner 
from Nagasaki. 

(sulphureus, sulphur-yellow. ) 

11. VUPENEUS TRAGULA Richardson. 

Upeneus tragula Rrcwarpson, Ichth. China, 1846, p. 220 (Canton ).—JorpAN and 

SEALE, Proc. U.S. Nat. Mus., X X VIII, 1905, p. 782 (Negros).—JorpAN and 

SEALE, Fishes Philippines MS. (Manila, Cavite, Iloilo, Panay). 

Upeneoides tragula GUNTHER, Cat. Fishes, I, 1859, p. 898 (Amboyna, Philippines, 

Canton ).—Kwner, Novara, Fische, 1837, p. 66.—Day, Fishes India, 1878, p. 

121, pl. xxx, fig. 4 (India, Andaman Is. ).—SrernpACHNER and D6DERLEIN, 

Fische Jap., I, 1883, p. 22 (Kagoshima).—JorpAN and EveRMANN, Bull. U.S. 

Nat. Mus., XX V, 1902, p. 335 (Keerun, Giran, Formosa, Hokoto). 

Mullus tragula PuAyratr, Fish. Zanzibar, p. 40 (Zanzibar). 

Upeneoides variegatus BLEEKER, Percoiden, 1849, p. 64; Act. Soc. Nederl, II, 

Amboina, 1857, p. 48 (Amboyna). 

Upeneoides kiusivana STEINDACHNER and DODERLEIN, Fisch. Jap., II, 1883, p. 22 
(Kagoshima). 

Habitat.—Kast Indies, north to southern Japan. 
Head 33 in length to base of caudal; depth 4; depth caudal pedun- 

cle 9; eye 4 in head; width interorbital space 4; length snout 22; 
maxillary, 24; D. VIII-9; A. 7; scales lateral line 30. 

Snout rather long and pointed; the anterior profile not steep, but 
gently sloping from snout to dorsal fin; interorbital space flat or 
slightly concave. Eye located high in head, midway between tip of 
snout and edge of opercle. Lower jaw somewhat shorter than the 
upper; maxillary extending to anterior edge of pupil, rounded pos- 
teriorly the entire upper edge sheathed by preorbital. Teeth villiform; 

in broad bands on jaws, vomer and: palatines. Pseudobranchiz large; 
gillrakers, 2-+12, rather long and slender, those of upper row preceded 
by 5 rounded knobs; the lower ones followed by 4 or 5 similar eleva- 
tions. Peritoneum silvery. Coeca 11. Air-bladder large. Barbel 
not extending quite as far posteriorly as preopercle. Opercle with a 
weak, flat spine at angle. Scales ctenoid; head, including snout, 
maxillary and chin completely scaled; 2 rows between dorsals and 
lateral line, 5 between anal and lateral line. Pores of lateral line with 

many branches. First dorsal spine minute, the second longest, 1? in 

head. Soft dorsal and anal of equal height, 13 in head. Caudal equal 
in length to head. Pectorals 13, ventrals 14 in head. 

Color in spirits brown above, light below; a brown stripe extending 

from snout, through eye along side of body to base of caudal, above 
which is an indistinct light stripe; dorsals clouded with dusky, a large, 
black, subterminal spot of irregular outline on spinous dorsal; caudal 
lobes with 4 or 5 oblique, dark bars, those on the lower lobe broader; 

pectorals, ventrals, and anal with dusky spots or bars. 
Described from Formosan specimens about 230 mm. long. 
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This species is common in the South Seas, and it has been once 
recorded from Kagoshima, in Kiushu. 

(tragula, a dart or javelin.) 

12, UPENEUS SUBVITTATUS Temminck and Schlegel). 

Mullus subvittatus Temminck and ScnHugGer, Fauna Japon. Poiss., 1845, p. 30 

(Nagasaki).—Ricnarpson, Ichth. China, 1846, p. 219 (Canton). 

Upeneoides subvittatus JORDAN and Snyper, Prelim. Check List, 1901, p. 83. 

Habitat. —Southern Japan and China. 
Head 32 in length to base of caudal; depth 44; depth of caudal 

peduncle 10$; eye 6 in head; width interobital space 34; length 

snout 24; maxillary 24; D. VIII-9; A. 7; scales in lateral line 30. 

The eye is situated lower, the interorbital space is more convex, the 

dorsal outline of head nearer horizontal, and the lower jaw longer 
than in (7. bensasi. Eye midway between tip of snout and border of 
opercle. Jaws equal; maxillary extending to a point below anterior 
edge of pupil, the posterior edge broad, rounded and not sheathed by 
preorbital. Teeth villiform, in bands on jaws, vomer, and palatines. 

Pseudobranchiz large; gillrakers 1+12, short, flat, and stout, the one 

on upper arch preceded by 5 broad knobs. . Air-bladder large. Peri- 
toneum silvery. Cceca apparently 5. Barbels extending posteriorly 
to edge of preopercle. Preopercle smooth; opercle with a broad, very 
flat spine at angle. Head, including snout, maxillary, throat and chin 
completely scaled; scales of body weakly ctenoid; 2 rows between lat- 

eral line and dorsals, 6 between lateral lineand anal; soft dorsal, anal, 

and caudal with fine scales. Pores of lateral line with 5 or 6 branches. 
First dorsal spine minute, embedded; the second longest, 1§ in head, 
not extending to tips of other spines when fin is depressed. Height 
of soft dorsal 2} in head, the first ray simple. Origin of anal below 
third or fourth dorsal ray, its height equal to that of soft dorsal. 
Caudal deeply notched, the lobes acutely pointed, the upper longer, 14 
in head. Pectorals and ventrals extending an equal distance poste- 
riorly, 1% in head. 

Color in spirits dusky above, light below; dorsal fins edged with 
dusky; caudal with 6 oblique, dusky bars, those ou lower lobe the 
more prominent. Belly probably silvery in life. 
We have one specimen of this rare species measuring 175 mm. in 

length, from Wakanoura. It is otherwise recorded from Nagasaki 
and from Canton. 

U. vittatus differs from this species in having smaller scales (35), a 
shorter snout, a narrow yellow stripe along side of body, and a con- 
spicuous, broad, subterminal black band on lower lobe of caudal. 

Belly sulphur yellow in life. 
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“’. urge of the Hawatian Islands, a form resembling (7. swhvcttatus, 
especially in having a barred caudal, differs in the smaller scales (40) 
and shorter and more rounded snout. In this species the belly is 
silvery. 

(subvittatus, partly striped.) 

SUMMARY. 

Family Muti. 

1. Pseudupeneus Bleeker, 1862. 

. moana Jordan and Seale, 1906. 

2. ischyrus Snyder, 1906, Tokyo. 

3. spilurus (Bleeker) 1854; Wakanoura, Nagasaki. 

4. barberinus (Lacépede), 1802. 

5. indicus (Shaw), 1803. 

6. chrysopleuron (Temminck and Schlegel), 1845; Wakanoura, Tokyo. 

7. pleurospiios (Bleeker), 1853. 

2. Mulloides Bleeker, 1848. 

8. japonicus (Houttuyn), 1782; Misaki. 

3. Upeneus Cuvier, 1829. 

9. bensasi Temminck and Schlegel, 1845; Tokyo, Wakanoura, Nagasaki. 

10. sulphureus Cuvier and Valenciennes, 1829. 

11. tragula Richardson, 1846. 

12. subvittatus (Temminck and Schlegel), 1845; Wakanoura. 



A REVIEW OF THE BATS OF THE GENUS HEMIDERMA. 

By Watrer L. Hann, 
Fellow in Indiana University, Bloomington, Indiana. 

Apparently the first published account of bats which can be defi- 
nitely referred to this genus is that given by Albert Seba in his 
Locupletissimus rerum naturalium Thesaurus published in Amsterdam 
in 1734. His description, under the name of Vespertilio americanus 
vulgaris, might be applicable to any one of a number of species of 
leaf-nose bats, and, indeed, was supposed for more than a century to 
refer to a species of another genus; but fortunately his original speci- 
mens are still preserved in the British Museum“ and their accurate 
identification is possible. 

Seba’s name is not binomial and has no standing at present in 
zoological nomenclature, but his description and figure were the basis 
for the Linnean species, Vespertilio perspicillatus, and hence the 
rediscovery of the original specimens is of very great importance. 

DISTRIBUTION. 

Bats of the genus Hemiderma are found in practically all parts of 
tropical and subtropical America, including the West Indies. They 
seem to be rare in these islands, as the extensive collections of West 

Indian bats in the United States National Museum contain no repre- 
sentatives of the genus. Three specimens from the island of Redonda 
are in the collections of the Academy of Natural Sciences of Philadel- 
phia, and the only additional records of which I have any knowledge are 
those given by Dobson for Grenada and Jamaica. The most southern 
locality of which I have any record is Sapucay in central Paraguay, 
and the most northern is the State of Colima on the west coast of 
Mexico. Throughout most of this immense area some form of the 
genus appears to be one of the most common bats, and there are few 
local lists that do not record it. 

@Thomas, Proc. Zool. Soc., Lond., 1892, p. 309. 
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HABITS. 

In common with most other bats the habits of the Hemidermas are 
not well known. Charles Darwin writing of //. perspicillatum “% says: 
‘*On entering an old limekiln in the middle of the day I disturbed a 
considerable number of them; they did not seem to be.much incom- 
moded by the light, and their habitation was much less dark than that 
usually frequented by these animals.” The eaves of houses and attics 
are not infrequently chosen as roosting places, though caves and hol- 
low trees are also utilized. A collector who obtained some of these 
bats for the U. S. National Museum in northern Ecuador has recorded 
on his labels that some of the specimens were taken ‘‘ under stones in 
the ditch.” Another collector smoked more than a hundred bats of 
several species out of two hollow trees on the Tesechoacan River in 
Vera Cruz, and among the number were sixty-eight specimens of the 
form //. p. aztecum. My. EK. T. Giers, who collected in Trinidad, 
records that these bats ‘* roost in houses—bite animals.” Whether 

this last observation is correct I am unable to say. 

The breeding period is somewhat extended and probably lasts 
through half the year or even more. Messrs. Nelson and Goldman 
took half-grown individuals and pregnant females of 7. p. aztecum at 
Tuxtepec, Mexico, on April 12 and 22, and half-grown young at the 
same place on October 24. In Ecuador young were taken at an eleva- 

tion of 3,500 feet on March 14, while females containing small embryos 
and individuals three-fourths grown were taken at Trinidad on June 13. 
Nothing is known of the habits or breeding season of the smaller spe- 
cies subrufum and castaneum. 

The young acquire many of the adult characteristics very early and 
measurements can not be relied upon to determine age. Measure- 
ments for a specimen from Vera Cruz (Cat. No. 123764, U.S.N.M.), 

which appears to be only a few days old, are as follows: Hind foot, 
13 mm.; forearm, 37; tibia, 17; ear, 18; nose-leaf, 7; thumb, 12. 

The milk-dentition is just coming into place in the upper jaw, while 
in the lower jaw none of the teeth have cut the gum, though the 
canines and first premolars are visible through it. 

VARIATION. 

The variations within the several species of the genus are consider- 
able and affect practically all of the characters. Color variations are 
so great as to almost exclude the value of color for specific deter- 
mination. In one form (//. p. aztecum) the color ranges from dull 
sooty black to a bright ferruginous. In the other forms the observed 

variations are not quite so great. Considerable variation is also found 

«Under the name of Phyllostoma grayi Waterhouse, Mammalia of the Voyage of 

the Beagle, 1839, p. 3. 

ee ee ae 
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in cranial and dental characters. Two skulls from Maranhao, Brazil 

(Cat. Nos. 104575 and 104578, U.S.N.M.), differ so much in size and 

proportions that I should be inclined to regard them as belonging to 
different species if there were not intermediate specimens which bridge 
the difference. 

NOMENCLATURE. 

The following generic and specific names. have been used: 

GENERIC NAMES. 

Vespertilio Linneus, Syst. Nat., 10th ed., p. 31. Linnzeus included 
perspicillatum in the genus Vesperti/io in common with all other bats. 

Phyllostoma Lacepede, Tabl. Divis. Sous divis. Ordres et Genres 
Mamm., 1799, p. 16. This genus was established for certain of the 

leaf-nosed bats, and //em/derma was at first included in it. 

Carolia Gray, Mag. Zool. and Bot., I, 1838, p. 488. Gray con- 
stituted this genus for the reception of ‘* Carollia braziliensis” and 
** Phyllostoma brachyotum Pr. Max.” It has been generally assumed 
that C. braziliensis and P. brachyotum aresynonyms. Gray, however, 
applied the name draz/iensis in manuscript to a species of the genus 
Tonatia, probably basing it on the same specimen that C. braziliensis 
was founded upon, and as it is the first-named species it appears that 
Carollia should rather be considered a synonym of Zonatia. How- 
ever, the question does not affect nomenclature as Caroll/a is pre- 
occupied by Carolia” Cantraine, a genus of Mollusca. 

Hemiderma Gervais, Exped. du Comte de Castlenau, Zoologie, p. 43, 

1855. This name was proposed with /lem/derma brevicaudum Wied 
(=f. perspicillatum) as the type. Although Gervais figures the 
skull of a specimen from Bahia with complete zygomatic arches, his 
description is otherwise correct and applicable to this species and 
Hemiderma must stand as the valid name of the genus. 
Rhinops Gray, Proc. Zool. Soc., Lond., 1866, p. 115. In this 

instance, as in many others, Gray failed to distinguish between generic 
and specific characters in his diagnosis and the description is in itself 
not determinable. Dobson, however, pronounced the type-specimen 
of Rhinops minor, which was made the basis of the genus, to be Carol/ia 
brevicauda (=H. perspicillatum). This opinion has been confirmed 
by Mr. Gerrit 5. Miller, jr., who has kindly reexamined the specrmen 
for me. 

SPECIFIC NAMES. 

perspicillatum (Vespertilio) Linneus, Syst. Nat., 10th ed., p. 31. 
This is the valid name for the South American form. 

brevicaudum ( Hemiderma) Wied, Schinz’ of Thierreich, I, 1821, p. 164. 
This name was in current use for the South American species (and 

“1 follow current usage in considering Carollia and Carolia to be the same name. 
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generally for all the foe oi the enue) for eighty years. The redis- 

covery of Seba’s specimens have shown that the name is a synonym 

for perspicillatum. 

brachyotum (Phyllostoma) Wied, Schinz’ Thierreich, I, 1821, p. 164. 
This name, originally proposed on the same page as the preceding, 
has been variously accredited to Wied’s Beitriige zur Naturgeschichte 
Brasiliens (1826) and to Burmeister’s Thiere Brasiliens (1854). The 

type could not be found by Professor Peters in 1865, and he was in 

some doubt as to whether the name was intended to refer to this species 

or toanother. It appears to me that it was undoubtedly founded upon 
a dark phase of the same species as brev/caudum, and therefore it is 
also a synonym for ZZ. perspicillatum. Indeed, it is difficult to tell 
from the lengthy description given by Wied in his Naturgeschichte just 
what differences he thought he distinguished between the two species. 

soricinus (Vampyrus) Spix, Simiar. et Vespert. Brasil, 1828, p. 65, 
pl. xxxvt, figs. 2 and 6. One figure which Spix gives of his Vam- 
pyrus sovicinus appears to be a Hemiderma, while the other, which he 
referred to the same species, is apparently a Glossophaga. Professor 
Peters examined the type which was from Rio de Janeiro, and pronounes 
it to be a Carollia brevicauda (= Hemiderma perspicillatum). The 
artist figured the skull with a complete zygomatic arch, although the 
text expressly states that the zygoma is incomplete. 
gray (Phyllostoma) Waterhouse, Voyage of the Beagle, 1839, 

Zoology, p. 3, pl.1. Waterhouse based his description upon specimens 
from Pernambuco. Peters and Dobson both place the name in synon- 
ymy with (. brevicauda (= LH. perspicillatum). 

calcaratum (Phyllostoma) Wagner, Archiv f. Naturgesch., I, 1848, 
p.366. The first publication of this name has been generally accredited 
to the transactions of the Munich Academy, V, 1847, though in this cita- 
tion Wagner refers to the original description in the Archiv for 1843. 
The type was from Brazil and the principal character noted is the 
extremely long calear. Peters reexamined the specimen and found 
that what Wagner mistook for the calear was in reality a portion of 

the interfemoral membranes which had become wrapped up in a stiff 
roll. On softening the membrane the calcar was found to be 7 mm. 
instead of 28, as given by Wagner. 

verrucata (Arectibeus) Gray, List Mam. Brit. Mus., 18438, p. 19. 

This name was first published by Gray in the ‘* List” without any 

description and with the habitat given as South America. In 1844 he 
republished the name,” placing the species in the genus Carollia and 

stating that it differs from C. brachyot’s in the larger ears and ovate, 

triangular, acute-tipped tragus. Dobson and Peters both examined 

the type and pronounce it to be brevicaudum (perspacdlianen): 

« Voyage of the Sralhavoty Mamm., 1844, p. 20, pl. vin, fig. 3. 
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Mr. Gerrit 5S. Miller, jr., recently reexamined the specimen and 

made the following notes: ‘* Adult skin, with the skull removed but 
not cleaned. Color rather dark, in no way characteristic. Forearm, 

38.5 mm.; third finger, 82; foot, 11.8; tibia, 16; upper tooth row, 

7.4.” The small size here given would seem to indicate that the speci- 
men may actually be a representative of a small South American form 

allied to subrufum, but in the absence of more definite data in regard 
to locality and skull characters it seems best to regard the name, at 
present, as a synonym of perspicillatum. 

bicolor (Phyllostoma) Wagner, Schreber’s Saugeth., Suppl., I, 1844, 
p. 400. Wagner here renames the Vampyrus soricinus of Spix (ante- 
dated by Phyllostoma soricinym Geoftroy:) His description does not 
show any characters by which the species can be distinguished from 
P. brevicaudum Wied which is described on the next page. The type 
was from Brazil and the name is a synonym for perspicillatum 

azteca (Carollia) Saussure, Rey. et Mag. Zool., 2me. ser., XII, 1860, 

p. 480, pl. xx, figs. 1, la. Saussure described this form from ‘‘ Tropi- 
ical and Temperate Mexico,” giving as the principal character a 
lanceolate and pointed antitragus. After examining specimens of the 
genus from Mexico I cannot regard this character as having any value. 
The figure which Saussure gives of the tragus appears to have been 
drawn from memory some time after the specimens were last examined, 

while the figure of the feet resembles those of a GJossophaga. His 
measurements, however, serve to identify the species as the largest 

’ form of the genus known from Mexico. Peters, Dobson, and others 
have considered this to be identical with the South American species. 
Sufficient material is now at hand to show conclusively that it is a 
well-marked form, much larger than the South American bat, though 

connected with it by intermediate forms in Central America. Azteca 
therefore stands as the valid name for a form which is here recognized 
as a sub-species of perspicillatum. 

minor (Rhinops) Gray, Proc. Zool. Soc., 1866, p. 115. No specific 
characters were given by Gray, but a new genus (RAcnops) was estab- 

lished and the type of the genus was given das ‘* RA/nops minor sp. 
nov.” Mr. Miller has recently reexamined the type for me and 
made the following notes upon it: ‘* Type (49. 10. 15. 13.). [British 
Museum of Natural History.| Very young, milk incisors in place 
and permanent cheek-teeth not fully grown. Forearm, 35.5 mm.; foot, 
11.7; tibia, 14.2. Color rather dark, in no way characteristic.” The 
specimen was from Brazil and the name is a synonym of persp?- 
cillatum. 

castaneum ( Carollia) H. Allen, Proc. Amer. Philos. Soc., XXVIII, 

1890, p. 19. This species, based upon a single alcoholic specimen, 
has been generally recognized by mammalogists. The species has 
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since been erroneously recorded” from Panama, but an examination 
of the specimens on which this record was based shows that they 
belong to the form aztecum, and the type, which is from Costa Rica, 

remains unique. 
subrufum (Hemiderma) Hahn, Proce. Biol. Soc. Wash., X VIII, 1905, 

p. 247. This name was proposed for the smaller species known from 
Mexico. As mentioned in the original description, it does not appear 
to intergrade with any other known form and must be regarded as a 
distinct: species. 

MATERIAL. 

In the preparation of this paper 374 specimens have been examined, 
most of which are in the collections of the U. 5S. National Museum. 
My thanks are due to Dr. C. Hart Merriam, Chief of the Biological 
Survey, U.S. Department of Agriculture; to Dr. J. A. Allen, Curator 
of Birds and Mammals in the American Museum of Natural History; 
to Mr. Samuel Henshaw, Curator of the Museum of Comparative 
Zoology, Cambridge, Massachusetts, and to Mr. J. A. G. Rehn, of 
the Academy of Natural Sciences, of Philadelphia, for the loan of 

specimens. 

Genus HEMIDERMA. 

Size medium, but heavily built; tail short, entirely enclosed in the 
interfemoral membrane excepting the tip which forms a little knob 
on the upper surface; free border of interfemoral membrane deeply 
notched; ears moderate; nose-leaf thick and broad; chin with a large 
wart in the center and a V-shaped double row of smaller warts on the 
sides. 

Skull heavily built; zygomatic arches incomplete; palate prolonged 
backward in center beyond the line of the teeth, forming a sort of a 

2-9 = 2-9 oa 
tubular projection. - Dental formula i. ca Cc. = p- 5-9) M. oS 32. 

Middle upper incisors inclined toward each other at the tips, outer 
ones minute; middle lower incisors notched. Molars with a single 
internal cusp. 

HEMIDERMA PERSPICILLATUM (Linnaeus). 

Vespertilio perspicillatus LiINNaAxEus, Syst. Nat., 10th ed., 1758, p. 31 (based on Ves- 

pertilio americanus vulgaris Sepa, Locupl. rer. nat. Thes., 1754, p. 90). 

Phyllostoma bernicaudum Wisp, Schinz’ Thierreich, I, 1821, p. 164. 

Phyllostoma brachyotos Wiep, Schinz’ Thierreich, I, 1821, p. 164. 

Vampyrus soricinus Sprx, Simiar. et Vespert. Brasil., 1823, p. 66, pl. xxxv1, figs. 

2 and 6. . 

Phyllostoma brevicaudum Wrep, Beitr. z. Naturgesch. Brasil., Il, 1825, p. 192.— 

Waaner, Suppl. Schreb. Saugeth., I, 1844, p. 401; V, 1855, p. 626.—BuRMEISTER, 

Thiere Brasil., 1854, p. 41. 

« Bangs, Bull. Mus. Comp. Zool., XLVI, p. 213, Jan., 1906. 
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Phyllostoma grayi WATERHOUSE, Voyage of the Beagle, Mamm., 1839, p. 3, pls. x1 

and Xxxv. 
Phyllostoma lanceolatum TEMMINCK (mss.); Gray, List Mamm. Brit. Mus., 1843, 

p- 20. 

Phyllostoma calcaratum WAGNER, Archiy f. Naturgesch., I, 1845, p. 366. 

Carollia verrucata GRAY, Voyage of the Sulphur, Mamm., 1844, p. 20, pl. vit. 

Hemiderma brevicaudum Gervais, Exped. du Comte de Castlenau Amer. Sud., 

Mamm., 1855, p. 43, pl. vir. 

Carollia brevicauda Perers, Monatsb. k. Preus. Akad., Berlin, 1865, p. 519.—Dops- 

son, Cat. Chirop., 1878, p. 493. 

Rhinops minor Gray, Proc. Zool. Soc. Lond., 1866, p. 115. 

Hemiderma perspicilatum Tuomas, Ann. and Mag. Nat. Hist., VIII, 1901, p. 192. 

Hemiderma tricolor MiuuEr, Proce. Acad. Nat. Sci. Phila., 1902, p. 408. 

Type-locality.—Not known. The type-specimen,“ a young female, 
is in the British Museum of Natural History, Lidth de Jeude collec- 
tion, and is probably from northern South America. 

Geographic distribution.— Probably the whole of tropical and sub- 
tropical South America, Trinidad, the Lesser and perhaps the Greater 
Antilles. The southern limit of its range, so far as known, is Sapu- 
cay, Paraguay. The species has been taken at sea level within two 
degrees of the equator and at an elevation of 3,500 feet in the same 
latitude. The northern limit may be considered to be Panama, where 
it begins to intergrade with the subspecies aztecwm. 

Characters.—Size, intermediate between //. p. aztecum and [L. sub- 
rufum, nearest the former; external edge of maxillary tooth-row only 
slightly concave (never with an angular curve); teeth moderately 

heavy; mandibles and mandibular teeth light. 
Pelage.—The character of the pelage, as well as its color, is ex- 

tremely variable. In general the color is darker than in any other 

form of the genus, and fewer individuals in the red phase are to be 
found, while none that I have seen have the bright ferruginous tinge 

observable in some of the specimens of aztecum.  Hemiderma tricolor 
was founded on specimens from Paraguay ‘‘similar to //emiderma 
perspicillatum, but with fur longer and more silky in texture and the 
three color-bands on the hairs of the back strongly contrasted.”? 
These characters, however, do not prove to be distinctive, as the type 
of 77. tricolor can be almost exactly matched by specimens at hand 
from Brazil, Trinidad, and Costa Rica, while two skins from Paraguay 

have short fur, reddish in color, and without strongly contrasted color- 
bands. 

Fur and membranes.—Membranes blackish in color; interfemoral 

membrane sparsely furred at the base above and below, with a few 

“Mr. Gerritt S. Miller, jr., has recently examined the type and made the follow- 

ing notes upon it: Female, not fully adult. Finger-joints not perfect, but milk- 

dentition all gone. Head and body, 65 mm.; tibia, 17; foot, 11.5; forearm, 39.4; 

third finger, 82; ear, from crown, 13.4; thumb, 11.4. 

6 Miller, Proc. Acad. Nat. Sci., 1902, p. 408. 
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minute hairs also scattered over the distal portion; legs and feet 
thinly covered with hairs, a number of stiff hairs at the base of the 
claws; forearms densely furred at base, the fur gradually becoming 

shorter and more sparse distally; base of thumb well covered with 
short hairs. Wing membranes from front of tarso-tibial joint, on a 
level with calear. 

tar and tragus.—Kars rather short and broad; anterior edge 
strongly and evenly convex; posterior edge slightly concave in its 
upper two-thirds; outer side densely furred at base, naked at tip; 
internal side thinly haired at base; no distinct antitragus. Tragus 
variable, but usually acutely pointed; external edge with a more or 
less evident notch about one millimeter from the tip and three small 
lobes lower down, the upper one sometimes indistinct, the second 
thickened and glandular; internal edge slightly convex with a gland- 
ular swelling along the upper part. 

Nose-leaf.—Nose-leaf broad, thick, tapering very sharply from the 
middle half to the tip, covered on both sides with minute hairs. 

Skull and teeth.—Skull of medium. size, but rather heavily built; 
brain-case rising abruptly from rostrum, broadly arched and wide, 
but not so wide relatively as in //. subrufum, interorbital constriction 
not pronounced; rostrum generally broad and flat, in certain specimens 
from Maranhao, Brazil, it is markedly narrow and pinched; teeth 
moderately heavy; the second upper premolar with a posterior elon- 
gation which, however, does not form a distinct heel or secondary 
cusp; teeth placed closely together, but not overlapping; line of 
maxillary tooth-row not sharply curved; last upper molar with or 
without a distinct posterior cusp. Mandibles light. 

Specimens examined.—Total number 145, from the following 
localities: 

Paraguay: Sapucay, 23. 
Brazil: Sao Paulo, San Sebastio, 2; Maranhao, 10; Purus River, 1. 

Trinidad: 80. 

Venezuela: Maripa, 2; Ciudad Bolivar, 2; San Julian, 2. 
Ecuador: Paramba, 5; Pambilar, 4; San Javier, 4. 
British Guiana: Berbice, 3. 
Colombia: Santa Marta, 10. 
West Indies: Redonda, 3. 
Remarks. —This species appears to be the most generalized of any 

of the genus. Although the range here given includes practically all 

of South America, it is impossible to separate it into more than one 
form on the basis of the material now at hand. Specimens from 
Paraguay have a slightly smaller average size than those from farther 
north and also an average difference in color; but these differences are 
bridged by one or two specimens. ‘The ten specimens at hand from 
Maranhao, Brazil, show a very great cranial variation, and, were there 
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no intermediates, I should unhesitatingly say that the extremes belong 

to two distinct species. The Ecuador specimens also show some 
variation from those from other localities, the rostrum being very 
broad and short, with the brain-case long and expanded basally. 
Skulls of the two specimens seen from British Guiana are larger than 
any others from South America, and in this respect approach the 
subspecies aztecum. Two adult specimens from the island of Redonda 
closely resemble those from Trinidad, whence they have undoubtedly 
been derived. 

Table of average skin measurements, in millimeters, of Hemiderma perspicillatum. 
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Table of average cranial measurements, in millimeters, of Hemiderma perspicillatum. 
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aAs defined by Thomas. 

HEMIDERMA PERSPICILLATUM AZTECUM (Saussure). 

Carollia azteca SAUssuRE, Rey. et Mag. Zool., 2me ser., XII, 1860, p. 480, pi. <x, 

i Mle 

Carollia brevicauda Prrers, Monatsber. K. Preus Akad., Berlin, 1865, p. 520.— 

Dosson, Cat., 1875, p. 492.—TrovgEssart, Cat., 1897, p. 156. 

Hemiderma brevicauda MitLeER and REN, Proc. Bost. Soe. Nat. Hist., XXX, 1901, 

p- 283. 

Heniderma perspicillatun Eviror, Pub. Field Col. Mus., Zool. Ser., IV, Pt. 2, p. 

668, figs. 141, and cxv; Zool. Ser., VI, p. 515. 

Type-locality.—JVemperate and tropical Mexico. Not definitely 
known. 
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Geographic distribution.—The hot, humid regions of southern Mex- 
ico and Central America from Panama as far north as Orizaba; exact 
limits of distribution not known. 

Characters.—The largest known form of the genus (forearm, 42-44 
min.; skull about 23 mm.); skull large and massive, with high, broad 

brain case, and heavy teeth; ear, nose leaf, and tragus high, thick, 

and heavy. 

Pelage.—¥ur dense, but short. Color more variable than in any of 
the other forms of the genus. Some specimens from the lowlands of 

the Rio Tesechoacan, in southern Vera Cruz, are bright ferruginous 
in general appearance, the hairs being darker (near the mars brown 
of Ridgway) on the basal third, the central band having the char- 
acteristic color, and this in turn being minutely tipped with bright 
chestnut. Other specimens from the same locality are much darker 
incolor. Skins from Tuxtepec, Oaxaca, have the proximal color band 
buffy white, and this is concealed by about 4 mm. of bright hazel, 
which gives the predominant tint to the fur when not disarranged. 
Certain specimens from Costa Rica are still darker, having the basal 
and outer bands of a sooty color near the clove brown of Ridgway, 

while the central band is grayish white. 
Membranes.—The membranes differ in no essential manner from 

typical 77. perspicillatum. 
Ear and tragus. —Yhe ear is higher than in the typical form, with 

the anterior edge less convex and the tip less broadly rounded. 
Tragus slightly higher and broader. 

Nose leaf.—The nose leaf is wide and tapers more gradually to the 
tip than in //. perspicillatum. 

Skull and teeth.—Skull long and heavy, with a high, broadly arched 

brain case, which slopes gradually to the elongated and broad rostrum; 
palate broad; basal region of the skull massive; interorbital constric- 

tionangular; zygomatic process of the maxillary heavy. Teeth large, 
but the internal cusps of the molars relatively small; canines, premolars, 
and middle incisors very heavy; internal cusps of the first molar rounded 
and less angular than in perspicillatum. 

Specimens evamined.—Total number 177, from the following locali- 

ties: 
Panama: Panama, 7; Boqueron, 6; Colon, 9. 

Costa Rica: Monte Redondo, 3; Juan Vifias, 2; San Sebastian, 2. 

Nicaragua: Escondido River, 50 miles from Bluefields, 12. 
Mexico: Apazote near Yohaltun, Campeche, 2; Jaltipan, 13; Rio 

Tesechoacan, near Perez, Vera Cruz, 68; Buena Vista, 1; Tuxtepec, 
Oaxaca, 51. 

Remarks.—‘‘ Carollia aztecum” was described by Saussure from 
‘*temperate and tropical Mexico,” the principal character assigned to it 
being a “lanceolate and pointed antitragus.” This was doubtless due 

+ 



No. 1514. REVIEW OF THE BAT GENUS HEMIDERMA—HALHN. 1138 

to the drying of the skins in an abnormal position, as he himself sug- 
gests, for I have not seen any such character in the specimens exam- 
ined. His figures of the tragus and of the legs and membranes are 
characterless. But, fortunately, his measurements serve to show that 
the species he had was neither swhrufum nor custaneum, and the name 
is therefore adopted for the only other known form from that region. 
No definite type locality is assigned in the original description, which 
implies that specimens were examined from more than one locality. 
Among the specimens examined by the present author those from the 
lowlands of the eastern coastal region of southern Mexico show the 
greatest amount of differentiation from the typical perspicillatum, 

and, as it seems quite probable that some of Saussure’s specimens may 
have come from that region, specimens from Rio Tesechoacan, near 
the town of Perez, in Vera Cruz, are assumed, for the purposes of this 

paper, to be typical. 

Central American specimens are intermediate between those from 
Vera Cruz and Oaxaca and those from South America. Should the 

accumulation of more material from that region show that these dif- 
ferences are marked and constant it may become necessary to separate 

them as another subspecies, but such a course does not seem advisable 
at the present time in view of the great variations which are found 
among specimens from the same locality. 

Average skin measurements, in millimeters, of Hemiderma perspicillatum aztecum. 
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8 Proc. N. M. vol. xxxii—07 
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Average cranial measurements, in millimeters, of specimens of Hemiderma perspicillatum 
aztecum. 
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HEMIDERMA SUBRUFUM Hahn. 

Hemiderma subrufum Haun, Proce. Biol. Soc. Wash., X VIII, Dec. 9, 1905, p. 247. 

Type-locality.—Santa Ifigenia, near the west coast of Oaxaca, 
Mexico. (Type-specimen, skin and skull, Cat. No. 75, 127, U.S.N.M., 
Biological Survey Collection. ) 

Geographic distribution.—Southern Mexico. Limits of distribu- 
tion not known. 

Characters.—Size intermediate between Hemiderma perspicillatum 
and /7. castaneum (forearm about 39 mm.); skull small and short 
(about 21) with a high, strongly arched brain-case; maxillary tooth- 
rows with an angular curve between the premolars so that.they are 
strongly divergent posteriorly; second premolar with a distinct pos- 
terior process. 

Pelage.—The fur is short and sparse and rather coarse. ‘‘ Ten 
skins from the type locality are uniformly of a dark reddish-brown 
color above. The individual hairs are banded as follows: A very 
short (not over $ mm.) basal area whitish; next a wider band of dark 
(near the clove brown of Ridgway) which is followed by another and 
wider band of buflish white; succeeding this is the somewhat narrower 
band of reddish prout’s brown which gives to the animal its character- 
istic color; hairs minutely tipped with whitish. Underparts similar, 
but the bands of color less sharply marked off, the dark bands being 

reduced and the pale areas suffused, making the general color paler 
and duller.” Specimens from near Yohaltun, Campeche, are slightly 
darker, while some from Achotal, Vera Cruz, in the collection of the 

Field Columbian Museum are more pallid, due to the fact that the 
central pale band of the hairs is wider and the outer band of prout’s 
brown less reddish. The forearm is densely furred at the base, the 
hairs becoming shorter and more scattered distally, but the fur is 

more dense on the distal half than in persp/etllatum or aztecum. Tibia 
sparsely covered with short hairs. 
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Membranes. —The membranes are thinner and more brownish than 

perspicillatum, wing membranes usually from distal end of tibia 

slightly above the level of the calcar, the position of attachment vary- 
ing somewhat. Calcar weak. 

Ears and tragus.—Kars narrow and pointed, the edges compara- 
tively straight. Tragus variable, essentially as in perspicillatum. 

Nose-leaf.—Nose-leaf narrow and thin, tapering gradually to the tip. 

Skull and teeth.—Skull small, with a high, strongly rounded brain, 
case and short, broad rostrum; palate wide posteriorly, narrowed 

anteriorly. Teeth small, the canines and premolars being especially 
reduced; longitudinal axis of the second premolar not in a plane 
parallel to that of the first premolar and canine, but with the anterior 
edge turned in so that there is a distinct angle in the line of the tooth 
row at that point; second premolar with a distinct posterior process 
or heel; internal cusp of first molar relatively large. Mandibles and 

mandibular teeth small and weak; the lower edge of the mandibles 
without a distinct downward curve at the symphysis; coronoid process 
only slightly anterior to condylar process. 

Specimens excamined.—Total number 55, from the following localities, 
all in Mexico: 

Colima: Hidalgo Magdalena, 7. 
Oaxaca: Santa Ifigenia, 20. 
Vera Cruz: Otatitlan, 1; Minatitlan, 1; Coatzacoalcos, 1; Mirador, 2. 

Campeche: Apazote, near Yohaltun, 21. 

Yucatan: Merida, 1. 
Honduras: Patuca River, 1. 

Remarks.—Hemiderma subrufum is in a way intermediate between 
H. perspicilatum and its subspecies, aztecum on the one hand and 
IT. castaneum on the other, though apparently not intergrading with 
either. From the former it differs in its smaller size and lighter den- 
tition and smaller and differently shaped skull; castanewm, on the 
other hand, is much smaller and has the cranial and dental peculiarities 
of subrufum carried to the extreme. 

Table of average skin measurements, in millimeters, of Hemiderma subrufum. 
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Table of average cranial measurements, in millimeters, of Hemiderma subrufum. 
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HEMIDERMA CASTANEUM (H. Allen). 

Carollia castanea H. ALLEN, Proc. Am. Philos. Soc., XX VIII, 1890, p. 19, read 

Dec. 6, 1889, printed Feb. 25, 1890, fig.—; Proc. U.S. Nat. Mus., XIII, 1895, 

p. 292, Nov. 15. 

Hemiderma castaneum TROUESSART, Cat. Mamm., 1897, p. 157.—MiLLer and REean, 

Proc. Bost. Soc. Nat. Hist., XXX, 1901, p. 233.—Exutor, Field Col. Mus. 

Pub., Zool., 4th Ser., p. 670; VI, p. 516. 

12914 

36384" 
U.S.N.M., male adult preserved in alcohol, with skull removed). 

Geographic distribution.—Known only from the type-locality. 
Characters.—The smallest species of the genus (forearm, 35 mm.); 

skull short (about 20), relatively broad, and lightly built, zygomatic 
processes of the maxillary long and slender; teeth small, the outer 
edge of the last upper premolar on a line with the internal cusp of the 
first molar. 

Fur and color.—Doctor Allen says in the original description: ** Fur 
long and silky. Above, lustrous light chestnut brown at basal one- 
half and at the tip. The intervening portion is yellow brown (old 
gold). Below the same colors prevail, excepting that over the abdo- 
men and pubis the brownish tip is absent and the body of the hair is 
not golden.” Since this was written the skin has been immersed in 
strong alcohol for sixteen years and the bands of color are no longer 
distinct, but the rich golden chestnut tinge is still evident. This 
is probably an individual character, however, as it can be almost 
exactly matched in specimens of aztecum from Vera Cruz which differ 
from it very markedly in size and cranial and other characteristics. 
The distribution of the fur upon the limbs and membranes can not be 
determined, as they have been rubbed, but there is still a little fur at 
the base of the thumb and on the toes; interfemoral membrane well 

furred above on the basal half. - 

Membranes. —Membranes, brownish; the wing membrane arising 
from the distal end of the tibia, the interfemoral membrane from the 

tarsus about | mm. lower. Doctor Allen states that the interfemoral 

Type -locality. —Costa Rica (Type-specimen, Cat. No. 



not now be definitely determined, but I strongly suspect that it is 
incised as in other members of the genus and that its stretched condi- 

tion (which enables one to draw the hinder edge out straight) caused 
Doctor Allen to err. Calcar very slender and weak. 

tars and tragus.—Kar deeply emarginate on outer border;” inner 
border not as convex as in other species and tip blunt. The tragus is 
triangular in outline, with the glandular swelling of the inner edge 
less evident than in any of the other species; outer edge notched as in 
other forms except that there is no ‘‘shoulder” near the tip, while 
there is such a one near the tip on the inner side, something I have 
not seen in any other specimen that I have examined. 

Nose-leat.—The nose-leaf is long and slender, brown in color except 
at the tip and the upper margin, which are pale (possibly from being 
rubbed). 

The chin has been described and figured as having warts arranged 
in the usual way, but it has now been so stretched and rubbed that 
they can not be distinguished. 

Skull and teeth.—Skull short and relatively broad; brain-case low 
and widely arched; audital bulle small; zygomatic processes of the 
maxillary long and slender. Teeth essentially as in //. suhrufum in 
structure, but all of them smaller and their arrangement somewhat 

different; lines drawn along the outer edges of the canine and premo- 
lars of the two sides of the upper jaw would be about parallel and 
would cut off the inner cusp of the first molar; the outer edge of the 
first upper molar projecting considerably beyond the outer edge of 
the last premolar so that there is a sudden break in the line of the 
tooth-row; a space between the first and second premolars of both 
jaws. Other jaw teeth all close together. 

Remarks.— Hemiderma castaneum is the most aberrant form of the 
genus, differing from all the other known forms in its small size and 

slender build, in the form of the ears and of the maxillary tooth-row, 
and in the long, slender zygomatic process. The type is a young 
adult male with unworn molars, but it is much smaller than specimens 
of other species which are far more immature. 

Mr. Outram Bangs has recorded the species from Panama,’ but the 
specimens, which are in the Museum of Comparative Zoology at Cam- 
bridge, prove to have been erroneously identified and the type remains 
unique. 

«One ear has been stretched out smooth and when opened backward and laid on 

the head it appears to be very slightly emarginate; the other is contracted by a num- 

ber of oblique and transverse ridges radiating from a point about 10 mm. below the 

tip, which contract the outer edge at that point to form a deep notch. This wrinkled 

condition appears to have been the normal one during life. 

> Bull. Mus. Comp. Zool., XLVI, p. 218, Jan., 1906. 
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Measurements of the type: Hind foot, 11 mm.; calear, 6; tibia, 14; 
forearm, 35; third metacarpal, 34; third finger, 82; fourth finger, 58; 
fifth finger, 57; thumb, 12; ear, 14; nose-leaf, 6. Cranial measure- 
ments of type: Greatest length, 20; basilar length, 16; palatilar 
length, 8; maxillary tooth-row, 6.5; greatest breadth of brain-case, 9: 
interorbital breadth, 5; depth of brain-case from condyle, 8; condylo- 
mandibular length, 13; mandibular tooth-row, 7. 



TWO NEW LAND SHELLS FROM MEXICO. 

By Pauxt Bartscu, 

Assistant Curator, Division of Mollusks, U.S. National Museum. 

Among a consignment of Mexican mollusks transmitted to the 
United States National Museum by Prof. A. L. Herrera for determina- 
tion, there are two forms of Drymeus, which have not been previously 
noted. These are here described and figured. 

DRYMAUS HERRERA, new species. 

Shell ovate, conic, thin, translucent, maize-yellow with a little 

darker colored apex. Nepionic turns two, moderately rounded, hav- 

ing the typical grated sculpture. Succeeding whorls moderately 
rounded, marked on the spire and base by strong, 
longitudinal wrinkles, which are little wider than 

the spaces that separate them. The entire surface 
is also crossed by numerous very fine, closely, and 
subequally spaced spiral striations, which are a 
little more strongly developed about the umbilical 
area of the base than near the summit of the turns. 

Sutures strongly impressed, rendered subserrulate 
by the wrinkles on the summit of the whorls. Base 
narrowly perforate, the umbilicus being partly con- 
cealed by the white, straight columella, which is 
broadly expanded and _ reflected at the base. Aper- 
ture decidedly oblique, oval, outer lip thin, semi- 
transparent. 

Four specimens of this species were collected by Prof. H. L. Herrera 
at Bonanza Zimapan, Hidalgo, Mexico. The type and one additional 
specimen form Cat. No. 192992, U.S.N.M. The type has six and one- 
eighth whorls and measures: Altitude, 20 mm.; greater diameter, 10 
mm.; lesser diameter, 9 mm.; length of aperture, 10.3 mm. Another 
specimen has six and one-fifth whorls and measures: Altitude, 21.3 mm. 

An immature individual shows a faint angulation at the periphery. 

FIG. 1.—DRYMZUS 

HERRER. 
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DRYMA2US HERRER& VERACRUZENSIS, new subspecies. 

Shell like ). herrere but a trifle stouter and stronger, marked by 

three dark brown spiral color bands, of which the posterior two show 

Fic, 2.—DRYM#US HER- 

RER-E VERACRUZENSIS. 

strongly upon the spire of the last three whorls; 
on the earlier whorls they are marked very faintly 
only. The upper band is the narrowest, and girds 

the whorls a little posterior to the middle between 
the sutures. The middle one is the broadest; it 

is situated immediately above the periphery, being 
completely. exposed above the suture; the basal 
one, which is about half as wide as the peripheral 
band, encircles the base a little posterior to its 
middle. The white columella is strong, straight, 
and broadly expanded and reflected at base. 

The type has six and one-eighth whorls and 
measures: Altitude, 23 mm.; greater diameter, 
11.5 mm.; lesser diameter, 10 mm.; aperture alti- 
tude, 12.8 mm. The type was collected by Prof. 

H. L. Herrera at Cordova, Vera Cruz, Mexico, and is entered as Cat. 
No. 192993, U.S.N.M. 



REPORT ON THE MOSQUITOES OF THE COAST REGION OF 

CALIFORNIA, WITH DESCRIPTIONS OF NEW SPECIES. 

By Harrison G. Dyar. 

Acting Assistant Curator, Division of Insects, U.S. National Museum. 

The writer visited California to make collections for the United States 
National Museum with the idea that there were but few species of mos- 
quitoes to be found there, and those mostly well known. The larve of 
a few were desired, and these it was hoped to find. Most of the time, 
May 8 to July 21, was spent in the vicinity of Los Angeles, after the 

seasonal rains were over. The country soon became very dry, but it was 
evident that few of the species, so characteristic of the temporary pools 

in the East, exist on the coast of California, except those supplied by 
the periodical high tides, so that there was little loss on this account. 
Practically all the species belong to the group inhabiting permanent 
water, something of a paradox for an arid country that is supposed to 
have no permanent water, and where all the streams go dry. The 
condition is that temporary water is so exceedingly temporary that no 
larvee can exist in it; all the water that gathers belongs to the per- 
manent type, in lakes, marshes, pools in river beds, well holes, and 
barrels. 

Kighteen species were met with in the coast region from San Diego 
to Eureka. The mountains were not explored. They should yield a 

different set of species, probably some of the temporary pool species 
that breed in snow water. I was told that mosquitoes were abundant 
and troublesome this season in the Yosemite Valley, but had no oppor- 
tunity to investigate them. 

ANOPHELES MACULIPENNIS Meigen./@ 

The ‘‘malarial mosquito” was not uncommon in marshes, though 
none were seen in town. Specimens were taken at Tia Juana, Mexico, 
Gardena, Sweetwater Junction, Laguna, San Onofre, Salinas, Guada- 

loupe, Eureka, Sisson, and Thrall, California, mostly as larvee in per- 

manent water. 

“This name will have to be changed. Ina paper with Mr. Knab I have shown the 

corrected nomenclature. The California form is Anopheles occidentalis Dyar and 

Knab. 
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ANOPHELES PUNCTIPENNIS Say. 

Not nearly as common as the preceding, the conditions obtaining on 
the Atlantic coast being reversed here. In fact I am not certain that 
the species occurs in Southern California, the only record being a 
single damaged male, bred from a larva at Sweetwater Junction near 
San Diego. The other specimens of the species were obtained farther 
north, Chico, California; Portland, Oregon; Nanaimo, Duncans, and 

Wellington, British Columbia. Miss McCracken obtained the species, 
rather plentifully, near San Francisco several years ago. 

ANOPHELES FRANCISCANUS McCracken. 

The species occurred less abundantly than maculipennis in the same 
locations; bred specimens were obtained from Tia Juana, Mexico; 
Clearwater, near Santa Ana, and Sweetwater Junction, near San 
Diego. Miss McCracken described the species from Palo Alto. 

PSOROPHORA CILIATA Fabricus. 

A specimen is in the collection of the U. S. National Museum, taken 
by Mr. D. W. Coquillett in Los Angeles. I did not meet with the 

species, and it is quite likely that the remarkable growth of the city 

has destroyed the breeding places since the time that Mr. Coquillett 
collected there. The breeding places are temporary puddles occurring 
after rain, when filled by other mosquito larve. Such puddles prob- 
ably occur in California, though I did not encounter any. They must 
be rare, as evidenced by the scarcity of the species breeding in them. 
The larvee of Psorophora ciliata usually feed upon Janthinosoma larvee, 
but as these do not occur in California they must live on Aedes sylves- 
tris. ‘The same conditions obtain in Massachusetts and northern New 

York, where Psorophora ciliata exceeds the range of Janthinosoma, 
and doubtless there also Aedes sylvestris is the victim. 

CULISETA INCIDENS Thomson. 

Common, the larvee occurring in rain barrels, reservoirs, ete., as 
well as little pools by the streams. They were never in large numbers. 
The species occurred everywhere up the coast, being, if anything, 

more abundant in Oregon, Washington, and British Columbia. Cali- 

fornian localities are: Pasadena, larve in a water box in the arroyo 

and ina pond in a lawn; Los Angeles, in water in acellar; San Diego, 

in a road puddle fed by a leak in a water pipe and in an old water vat 
on a wharf; Avalon, Santa Catalina Island, in a rain-water barrel; 

San Luis Obispo, in an old tin can; San Francisco, in water in a cellar 

in the burnt district; Eureka, in various barrels; Dunsmuir, in pools 

by the railroad track; Sisson, in the still edge of a ditch of cold water 
flowing rapidly. 

a i el NE a ls 
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CULISETA INORNATUS Williston. 

This species has been going under the name of consobrinus, but I 
am unable to agree with this identification of Robineau-Desvoidy’s 
name, and use Williston’s instead. The species was scarce, but was 
bred from larve at Laguna, Eureka, and Sisson, California, and com- 

monly at Klamath Falls, Oregon. At the latter place pairs were 
observed 77 covtu, resting on the underside of some boards over water. 

They were captured and did not separate even in the cyanide bottle. 

CULISETA MACCRACKEN 4 Dyar and Knab. 

This species has been taken at San Francisco (Miss McCracken) 

and Eureka (H. 8. Barber), but I was not so fortunate as to meet with 

it. The larva is unknown to me. It is the species formerly identified 
with the European annulatus Meigen. 

CULEX TARSALIS Coquillett. 

A common species, but not troublesome, as the adults never bite by 
day and are sluggish in their attack even at night. Moreover, the 

species does not breed in water receptacles near dwellings, such as 
‘ain barrels. Larvee occurred in marshes and puddles, in river beds, 
and even in grass in the edges of lakes. Brackish water, when stand- 

ing permanently near the sea, was also a breeding place. The species 
extends to the north through Oregon, Washington, and British 

Columbia, as well as east to the Mississippi Valley. 

CULEX STIGMATOSOMA, new species. 

Head with black and golden scales behind, side of occiput pale gray; 

eyes narrowly white behind; proboscis black with a white band a little 
beyond the middle; palpi and antenne black. Thorax bronzy brown 
with longitudinal striation, a round whitish spot on each side at the 
middle, from which an obsolete pale stripe runs backward; sides 
sparsely pale yellowish scaled, the integument greenish at the bases of 
the legs. Legs black, the femora whitish below, no white lines above; 
tibize black with a small white apex and a long whitish line within; 
tarsi black, a white ring at base and apex of each joint, including the 
terminal joint. Abdomen black, with broad white bands on the bases 
of the segments above, whitish scaled below with a row of median 
segmentary round diffuse black spots. Wing scales narrow, entirely 
black, not forming spots. 

Three hundred and twenty-two specimens, Pasadena, California, 

larve in a pond in a lawn; Laguna, larve in a well hole by the edge 

of a lake; San Diego, in an old water vat on a wharf; Sweetwater 

Junction, in pools in a stream bed; San Luis Obispo, in a pool ina 
rocky canyon (A. N. Caudell); Avalon, Santa Catalina Island, in a rain- 
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water barrel; Chico, in a horse trough (A. N. Caudell); Plant Intro- 
duction Garden, near Chico, in a barrel in a small stream; Klamath 

Falls, Oregon, a captured specimen. 

Type. ‘ Cat. No. 10008, U.S.N.M. 
The larva falls in the table“ with pipiens and cubensis; it has the 

tube five times as long as wide, somewhat fusiform in shape, the pecten 
with about 11 teeth; lateral hairs of the third and fourth abdominal 

segments in threes. 
This species has, no doubt, been confounded with tarsal7s Coquillett, 

but it differs conspicuously in the coloration of the underside of the 

abdomen, which has only a row of round black spots, while in farsalis 
there is a series of doubly bent transverse bars. 

CULEX ERYTHROTHORAX, new species. 

Head golden, reddish scaled behind, the eyes with a narrow white 
border; proboscis blackish; palpi red brown; antenne black. Thorax 

light red, the scales fine, golden brown, striped by two impressed dis- 
colorous areas in the membrane; sides light golden scaled; legs 
blackish, the femora and tibiz broadly pale below, unbanded. Abdo- 

men black above, mixed with pale ocherous scales, the bases of the 
segments with rather narrow pale ocherous bands mixed with a few 
dark scales; beneath with pale ocherous scales and golden hairs. 

Eighty specimens, Nigger Slough, Gardena; slough at San Onofre; 
Sweetwater Junction, swamp full of reeds; Guadaloupe, slough covered 
with reeds (A. N. Caudell); Salinas, California, a pool in a river bed 
choked with vegetation. 

Type.—Cat. No. 10009, U.S.N.M. 
The adults could only be taken in the midst of the tall reeds that 

covered shallow sloughs by wading into the water. A person sitting 
on the bank was immune from their attacks, but among the reeds they 
bit viciously in the daytime. The larve occurred among the reeds, 
resting quietly at the surface in the Lemna, though fish were present 
in all the sloughs. Culex tarsalis and Anopheles were generally pre- 
sent also, the mass of vegetation doubtless shielding them from the fish. 

CULEX CUBENSIS Bigot. 

This common house mosquito occurred in the South, but soon became 
scarce and finally absent northward. The localities are: San Diego, 
larve in an old water vat on the wharf; National City, in a rain bar- 

rel; Sweetwater Junction, in pools in a stream bed; Indio, in a water 

barrel and a drain, the adults common and a nuisance at night (A. N. 

Caudell); Coachella, in a pond; Laguna, in a well-hole by a lake; 

@Journ. N. Y. Ent. Soc., XIV, 1906, p. 206. 
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Avalon, Santa Catalina Island, in a rain-water barrel; Los Angeles, 
in water in a cellar; San Luis Obispo, in an old tin can. No speei- 
mens were taken any farther north. 

CULEX TERRITANS Walker. 

The larvee occurred sparingly in permanent water, when clear and 

cold; no adults were taken except those bred; Pasadena, in a wooden 
water box in the arroyo, at Devil’s Gate; in a large clear pool behind 
a clay dam in the arroyo at the Ostrich Farm; Sisson, in a springy, 
grassy meadow and in roadside puddles. 

AEDES VARIPALPUS Cogquillett. 

The larvee occurred in holes in live-oak trees in the arroyo at Pasa- 
dena. Farther north, where the oak does not grow, the species seems 
addicted to the alder; the conifers do not form holes suitable for the 

larve to breed in. Adults were taken at Dunsmuir, California; Ash- 

ford, Oregon; Seattle, Washington; Vancouver, Victoria, Nanaimo, 
and Wellington, British Columbia. Unlike any other North Ameri- 
can species (except Stegomyia culopus Meigen), the males are attracted 
to the person as well as the females. While they can not bite, they 
occasionally alight, and several were so taken, supposed at first to be 
females about to bite. While sitting in the woods near Victoria, 
British Columbia, the writer observed a small swarm of males which 

gathered before him and continued to dance, one occasionally alight- 
ing for an instant, as long as he remained there. During this time 
two females came to bite and each was immediately seized by a male, 
the pair flying off in a downward direction in copulation, which lasted 
apparently but a few seconds. 

AEDES SPENCERI Theobald. 

Recorded from California by Miss Ludlow.“ ‘The species ranges 
with currze? in the North and should occur in California. I have not 
taken any specimens. The larva has never been found. 

AEDES SYLVESTRIS Theobald. 

Quayle gives this as occurring in California,’ and no doubt with cor- 
rectness, as it is known to me from Arizona. It is probably the species 
that forms the prey of Psorophora ciliata as larvee. 

4 Medical Record, Jan. 30, 1906. 

6 Bull. 178, Agr. Exp. Sta., Univ. of Calif., 1906, pp. 52, 55. 
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AEDES VITTATUS Theobald. 

Specimens so labeled by Mr. Coquillett have been taken at Eureka and 
Fieldbrook by Mr. H. 8. Barber, May 22 to June 6, and one at Pacific 
Grove by Miss McCracken, July 2. Mr. Theobald described w7ttata 
from Pecos Canyon, New Mexico. We have three specimens from 
that place, sent by Mr. T. D. A. Cockerell, two of which are sylvestris, 
but the third appears to be Theobald’s recent species. It agrees with 

his description except that the subcostal and first long veins are rather 
feebly white scaled. This character varies a good deal, and I am 
inclined to accept the identification. Mr. Barber, fortunately, took a 
male at Eureka, the hind tarsal claws of which are uniserrated as 
described by Theobald. The genitalia agree with those of abfitchii 
Felt.“ No larvee have been obtained in California, but the species was 
bred by me at Kaslo, British Columbia, and the larve agree with those 
of abjitchii. Abfitchii Felt, then, will be referred as a synonym of 

vittata Theobald, and the larva which has been attributed to vittata 

by Theobald will best be placed under Culiseta tncidens Thomson. 
Everything points to this as an error of association.’ The larve were 
collected by Messrs. Grabham and Cockerell in the latter part of June, 

a time when the larvee of w7ttata (abpitchi7) would have all disappeared. 
C. incidens, however, would then be flourishing and it might have 
been met with in any barrel or pool. /neidens is recorded in Mr. 
Theobald’s paper, but there is no mention of the larva. The only 
other larva mentioned is that of Culex tarsalis (kelloggii), which is 
also a Summer species, occurring with ¢xczdens. These two larvee are 
the ones always met with through the West, and are certainly the ones 
encountered by Messrs. Grabham and Cockerell, who, through some 
error, have attributed the ¢ncidens larve to the new species, vttata 
Theobald. 

AEDES SQUAMIGER Coguillett. 

This curious species lives in the salt marshes, in water left by the 
highest tides. Adults were taken at National City and Redondo 
Beach, and larve were twice obtained at the former place. It has 
also been taken around San Francisco Bay (McCracken; Quayle), 
but has not been observed farther north. Although the adult is so 
different from guaylei Dyar and Knab, the larva is almost identical, 

aDyar, Journ. N. Y. Ent. Soc., XIII, 1905, p. 186; Felt, Bull. 97, N. Y. Sta. Mus., 

1905; ple rxytio a1 

bSee Dyar, Journ. N. Y. Ent. Soc., XII, 1904, p. 173; Dyar and Knab, Journ. N. Y. 

Ent. Soc., XIV, 1906, pp. 193, 203. 
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the two falling together in the table“. However, sguamiger has 
multiple head hairs, while they are simple in guayle7, and there are 
some other differences in detail. 

AEDES DAMNOSUS Say. 

Larve were taken on the salt marsh at San Diego at the time sguamiger 
was flying. Again, when sgwamiger was in larva, the damnosus were 
on the wing, their hatching and development following more imme- 
diately the inundation of the upper reaches of the marsh by the 
monthly tides than in the case of sguam/ger. I found the larvee again 

at Carpinteria, near Santa Barbara, having just hatched in a high 
tide that filled the marsh. The species was not seen farther north, 
being replaced by guayle?. The habits of the larvee differ somewhat 
from the damnosus of the Atlantic coast. There they inhabit pools 
removed from the immediate action of the tides, often largely or 
wholly fresh, though near the sea. In California they frequented the 
immediate tide water and developed faster than the other associated 
species. The difference may be due to climatic causes, as there are 
no partly or wholly fresh pools in California, all the water on the 
marsh coming from the sea, except the river channels, which are unfit 
for breeding. 

AEDES QUAYLEI Dyar and Knab (/ativittatus Coquilfett). 

The salt marsh species of the Pacific coast was not encountered 
south of San Francisco Bay. It was common in all suitable places 
farther north. These places are rather widely separated, as most of 
the coast is steep or rocky and forms no tide-water marshes.  Larvee 

were found in tide-water pools at Eureka, California, and Tacoma, 
Washington. The adults were taken also at West Seattle, Washing- 
ton; Stanley Park, Vancouver, and Duncans, British Columbia. The 
dorsal thoracic band of dark brown is usually broad, but varies, in 
one specimen from the salt marsh being very narrow. This species is 

far less troublesome than its Atlantic representative, Aedes sollicitans 
Walker, although perhaps the most annoying of the California mos- 
quitoes in the daytime. In Stanley Park, Vancouver, British Colum- 
bia, the species was really a nuisance in a limited area, though the 

adults had probably not flown over a mile from their breeding place 
at most. Miss Ludlow’s record of the European dorsalis trom Cali- 
fornia” probably refers to this species or to curried. It is not prob- 

able that any European mosquito occurs in North America, except the 
domesticated Culex pipiens and perhaps the malarial Anopheles. 

@Journ. N. Y. Ent. Soc., XIV, 1906, p. 191. Larvee collected by Mr. Quayle and 

sent to Professor Smith and to me were invariably determined as curriet (quayle’), 

as we all supposed squamiger should have a very distinct larva. See Grossbeck, Can. 

Ent., XX XVIII, 1906, p. 129. 

> Medical Record, Jan. 20, 1906. 
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AEDES CURRIEI Coquillett. 

Adults which appear referable to this species were taken at Thrall, 
California, and Klamath Falls, Oregon. They are inseparable from 

quayled by the dorsal marking of the thorax, as in one specimen the 
stripe is as broad as in the usual guayle7, in another narrow. There 
are, however, less black scales on the wings in these currzed, and I am 
reluctant to believe that they can be the same species as the salt marsh 
form. The larvee, unfortunately, were not found, but we have them 
from Grand Junction, Colorado, collected by Mr. E. P. Taylor, and 
from Ithaca, New York, collected by Mr. O. A. Johannsen. These 
larve differ from guayle¢ in the structure of the comb, the scales of 

which end in a single stout spine. It is probable that the Californian 
ones will be found to have the same structure and thus be distinguish- 
able from both guayled and squamiger. The larve appear to come 
early, perhaps in the first temporary pools, and have but a single 
annual brood. The species was apparently absent from southern 
California and the coast region. 

STEGOMYIA CALOPUS Meigen. 

Mr. Knab tells me that he has seen a reference to the ‘* yellow fever 
mosquito ” as occurring on the coast of California. It is certainly not 
a native of the State. I did not meet with it even in the wharf vats at 
San Diego, which would seem the most likely place. 

MANSONIA SIGNIFER Coquillett. 

This has been recorded from California by Miss Ludlow. I have 
not seen any specimens. The larve are well known inhabitants of 
hollow trees, but our other records do not carry the species west of 
Missouri. 

URANOTAENIA ANHYDOR, new species. 

A single larva was collected in a swamp full of reeds at Sweetwater 
Junction, near San Diego, which died before reaching home. Mr. 
Caudell and I made a special trip to the swamp later to get more larvee, 
but it had gone dry, leaving little puddles of dying fish and a great 
quantity of Anoy heles larve, all of which no doubt died within twenty- 
four hours. 
Larva.—Head rounded, scarcely longer than wide, neck circular, 

the occiput oblique, roundedly angled at the side, then nearly straight, 
the front margin broadly, squarely truncate; labrum deeply excavate 
each side of the middle, forming a triangular horn-like prominence 
in the middle and one on each side, midway between the central one 
and the antenne. Eyes large, semicircular, transverse; two approx- 
imate multiple hair tufts above and within the eye, another on 

ee 
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the lower part of the front on each side; a large multiple tuft about 
base of antenne. No trace of the usual thick, club-like hairs; if 

they are broken, the insertions are not visible. Antenne small, not 
exceeding the mouth brush, conically tapered on basal two-thirds, 
a few spines within, a single hair at about the basal third; four 
terminal digits, all long and pointed, nearly equal. Deep brown, 

nearly black, lighter at the margins of the eyes. Thorax nearly cir- 

cular in outline, flattened; a minute double prothoracic subdorsal tuft, 
a larger lateral 2-haired tuft froma tubercle and a subventral tuft; 
mesothorax with a minute multiple subdorsal tuft in the disk, a large 
lateral one from a small, thorn-shaped tubercle and a large subventral 
tuft; metathorax with the subdorsal tuft many-haired and long but 
very fine, lateral tuft with four feathered hairs and a simple one from 

a thorn-like tubercle. Abdomen submoniliform, rather slender; a 
single long lateral hair on the first seement, two on the second, from 
large tubercles, the subdorsal hairs fine and stellate; on segments 3 to 

8, the hairs are fine, in substellate bunches, but long, as long or longer 
than the diameter of the body, both subdorsal and lateral. Lateral 
comb of the 8th segment an irregularly quadrangular plate, reaching 
near the dorsal line, the nine short teeth set on its posterior edge on 
the lower two-thirds, thorn shaped, with fine lateral feathering; a 
single hair and two tufts behind the plate, the upper with a large 
tubercle. Air tube straight and not tapered, four times as long as ° 
wide, light brown, with a narrow black basal ring; a single tuft 
slightly before the middle, from a raised tubercle, just beyond the 

pecten, which has 16 teeth, broad, finely feathered, pallid. Anal seg- 
ment ringed by the plate, about as long as wide, the chitinous ring 

excavated below to admit the short ventral brush; the brush has few 

tufts and is surrounded by a narrow chitinous band which joins the 
ring on the ventral line; a fringe of fine spines on the posterior edge 
of the plate. Dorsal tuft, a group of long hairs on each side. Anal 
gills small, slender, about as long as the segment, apparently four in 
number. 

Type.—Cat. No. 10010, U.S.N.M. 
Proc. N. M. vol. xxxii—07——9 





NOTE ON OTOHIME, A NEW GENUS OF GURNARDS. 

By Davip Starr JorpAN and Epwin CHAPIN STARKS, 

Of Stanford University, California. 

The species of gurnard described by Schlegel as 7riqgla hemisticta 
may be considered as the type of a new genus, Ofohiime, distinguished 
from Chelidonichthys (“pictipinnis,” kumu, hirundo) especially by 
the absence of the dorsal armature characteristic of Chelidonichthys. 
The scales are very small, the lateral line unarmed, and there are no 
sharp-edged bony spines along the base of the dorsal fins. In place 
of these there are about three flattish bucklers along each side of the 
base of the spinous dorsal, and one buckler luyate in form across the 
median line in front of the first spine. The dorsal spines are strong, 
and the soft dorsal and anal are much shorter than in Chelidonichthys. 
The opercle ends in a very long spine. Vomer with few teeth; none 
on the palatines. The single known species Otohime hemisticta is 
rare in Japan, only one specimen having been seen by us. 

Otohime in Japanese mythology is a goddess of fishes. 
The genera of Triglidz may be thus compared: 

KEY TO GENERA. 

a. Scales relatively large; teeth on yomer and none on palatines; a row of spinous 

buckters alone base of dorsall.2 22-22% 2. 222.-- Sh ie8 2-22 - Lepidotrigla. 

aa. Scales relatively small. 

b. Palatines without teeth. 
c. Lateral line armed with spines or bony cross plates; teeth on vomer... Trigla. 

ce. Lateral line unarmed. F 

d. Base of both dorsals with a series of shields, each ending in a sharp spine 

directed backward. Opercular spine small; soft dorsal and anal long. 

Dorsal rays, rx-16; anal, 15; no anal spine.--.-.-.---- Ohelidonichthys. 

bb. Base of dorsal with blunt shields along base of spinous dorsal only; base of 

soft dorsal unarmed; opercular spine very long; soft dorsal and anal 

short; dorsal rays viti-10, anal 1, 11; the anal spine distinct- ~~ Otohime. 

bb. Palatines with teeth; no spinous plates along dorsal base nor along lateral line. 

ae GAC aS UNLOU SHA OMe meee oe a) ses he ee se as ae ee Prionotus. 

COMA EIN ATMO MWOVes= ase eo eee eee ee ee ee ccc Colotrigla. 
4 
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OTOHIME HEMISTICTA (Schlegel). 

The following are the characters of the type species of Otohime. 
Depth at occiput, 45 in length to base of caudal; head (without 
opercular or rostral spines) 24. Eye, 3 in head; maxillary, 2. Dorsal, 
vit1-10; anal 1, 11; scales, 105. 

Anterior profile steep and straight from eyes to tip of snout. Supra- 
orbital rim produced; interorbital broad and concave; its width equal 
to diameter of orbit. 

Maxillary reaching to below middle of eve; mandible slightly curved 
up at its tip and shutting entirely within premaxillary teeth; teeth in 
very narrow bands, those on lower jaw in a narrower band than on 
upper; vomer of the specimen at hand without teeth, but marks on the 
bone show their probable former presence. <A single rostral spine on 

OTOHIME HEMISTICTA. 

each side, equal in length to vertical diameter of pupil. Edge of 
preorbital finely serrate, the serree extending along outer edge of ros- 
tral spine. A sharp spine is directed backward from temporal region, 
and a very long one from opercle continued as a ridge anteriorly 
nearly across opercle; length of spine from posterior edge of opercle 
equal in length to diameter of eye; a sharp spine on posterior edge 
of preopercle near its angle; a triangular spine on posterior edge of 
supraclavicle. The gill arches of our specimen have been removed. 

Fine irregular scales cover the trunk; a crescentic naked area 
between dorsal and head; anothér naked area behind pectoral and 

ventral; round imbedded scales sparsely cover the breast; no scales on 
fins. A crescent-shaped rugose plate in front of base of first dorsal 
spine, and three round or elliptical ones behind it on each side of 
spinous dorsal, the last between the fourth and fifth spines. 

Dorsal spines stiff and sharp; the fourth the longest, equal in length 
to the maxillary; when fin is depressed the fourth and fifth spines 

i 
< 
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reach beyond the others. Dorsal rays slender, once divided, rather 
widely spaced; the longest equal to vertical diameter of orbit. Anal 
us high as soft dorsal and extending a little posterior to it. Caudal 
lunate, its angles sharp. Pectoral reaching to opposite base of third 
anal ray, the three detached rays slender and pointed, the upper one 
but little shorter than the other pectoral rays, the lower one not 

reaching to tip of ventral. Ventral not quite reaching to vent. 
Our specimen is apparently badly faded. It is now light gray 

above, abruptly white below middle of side; dark brown round and 
elliptical spots are scattered sparsely and irregularly over upper part 
of side. Spinous dorsal with a large clear-cut dark brown spot from 
fourth to sixth spines, fin otherwise transparent and colorless; soft 
dorsal with a row of brown spots, one on each ray; ventrals, anal, 
caudal, and detached pectoral rays colorless. Outer surface of pec- 
toral with white rays and dark brown membrane bordered with white 
behind; when fin is closed the white of the rays only shows; inner sur- 

face more uniform dark brown and darker than outer surface, the 
rays lighter only toward their tips, the white border at posterior mar- 
gin of fin more conspicuous, two rows of irregular milk-white spots 
across fin on the rays, encroaching on the membrane but slightly; the 
anterior row of large irregular spots the posterior of only three or 
four small round spots. 

The specimen from which this description is drawn was brought 
by Mr. Pierre L. Jouy, from Yokohama. It probably came from 
Misaki or Awa, outside the Bay of Tokyo. It is 195 mm. in entire 

length. 
The species of Triglidee known from Japanese-waters are the fol- 

lowing, most of them described by Jordan and Starks in the Bulletin 
of the U. 8. Fish Commission for 1902: 

1. Otohime hemisticta (Schlegel) Yokohama. 

2. Chelidonichthys kumu (Lesson and Garnot). (Trigla spinosa McClelland, Jour. 

Cale. Nat. Hist., 1V, p. 396.  Cheledonichthys punctipinnis Kaup, Archiy. f. Naturg. 

1873. p. 87. The locality stated, evidently by error, as Barbados. ) 

Found throughout southern and middle Japan, very common; also in New Zealand 

and Australia. 

3. Lepidotrigla giintheri Hilgendort. ( Lepidotrigla longispinis Steindachner. ) Suruga 

Bay, Totomi Bay, Yokohama. 

4. Lepidotrigla abyssalis Jordan and Starks, Suruga Bay. 

5. Lepidotrigla smithi Regan. (Ann. Mag. Nat. Hist., 1905, p. 22.) Inland Sea of 

Japan; not seen by us. 

6. LepidotriglamicropteraGunther. (Lepidotrigla strauchii Steindachner. ) Aomori, 

Hakodate, Tsuruga, Matsushima, Hiroshima. 

7. Lepidotrigla japonica (Bleeker). (2 Lepidotrigla serridens Hilgendorf) Misaki. 

8. Lepidotrigla alata (Houttuyn), ( Trigla burgeri Schlegel), Nagasaki, ete. 





THE PHILIPPINE POND SNAILS OF THE GENUS VIVIPARA. 

By Pau Bartscn, 

Assistant Curator, Division of Mollusks, U. S. National Musewm. 
A ? 

In the present paper all of the species of this genus heretofore known 
from the Philippine Islands have been considered, as well as a host of 
new forms which were collected by Maj. Edgar A. Mearns, U.S. Army, 
and presented by him to the U. S. National Museum. 

VIVIPARA ANGULARIS Muller. 

Plate X, fig. 1. 

Helix angularis MtLuER, Hist. Verm., Pt. 2, 1774, p. 187. 

Shell quite large, conic, light to dark olive green. _Whorls increas- 
ing very regularly in size. The first and second rather loosely coiled, 
marked by faint spiral lirations. On the third the keels characteristic 
of the adult shell make their appearance; in addition to the keels there 
are many fine spiral lirations. The adult shell is marked by three 
spiral keels between the sutures, of which the peripheral one is by 
far the strongest. The two supra-peripheral keels divide the space 
between the sutures into three areas, of which the one immediately 
below the summit is a little wider than the other two, which are equal 
in width. The space between the summit and the first keel forms a 
sloping shoulder. In addition to the three keels, the whorls are marked 
by numerous microscopic, minutely granulose spiral lirations and 
moderately strong incremental lines between the sutures. Periphery 
of the last whorl angulated. Base well arched, narrowly umbilicated, 
marked by lines of growth and many fine, wavy, equally developed, 
and equally spaced finely wrinkled spiral lirations. In some specimens 
the area adjoining the umbilicus is moderately excavated, in others it 
is almost closed. Aperture suboyal, bluish white within, edged with 
a dark-brown border; outer lip thin, rendered slightly sinuous by the 
keels; columella moderately strong, concave, and slightly reflected; 
parietal wall covered with a thick callus in adult shells, which is bluish 

white, with a dark border, and lends the peritreme a complete aspect. 

135 
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In adult shells the last whorl is usually somewhat deflected below the 

peripheral keel of the preceding turn, and the keel is thus exposed 
above the suture. Operculum reddish brown, with scarcely depressed 
eccentric nucleus and many fine lines of growth. 

The specimen figured probably had seven and a half whorls (the 
early ones being somewhat eroded) and measures: Altitude, 3¢ 32 mm. ; 

greater diameter, 24.5 mm.; lesser diameter, 21.1 mm.; aperture, alti- 

tude (from the posterior angle to the base of the columella), 17.4 mm. ; 

diameter (at right angles to the last from the middle keel of the outer 
lip), 18 mm. There are eight specimens of this species in the collec- 
tion of the U. S. National Museum—three, Cat. No. 103669, from 

Luzon, Philippine Islands, of which one has served for our deserip- 
tion and figure; Cat. No. 104056b, one specimen, collected by Rich in 
Luzon; one, Cat. No. 47996, collected by Hungerford at St. Cruz 

Bay Lake, Luzon, and three specimens, Cat. No. 19985, obtained by 
the North Pacific Exploring Expedition at Manila, Luzon, Philippine 
Islands. 

VIVIPARA ANGULARIS BURROUGHIANA Lea. 

Plate X, figs. 3, 4. 

Paludina burroughiana Lea, Trans. Am. Phil. Soc:, V, 1837, p. 118, pl. xrx, 

fig. 80. 

There are three specimens in the Lea collection, Cat. No. 105640, 

U.S. National Museum, which were collected by Doctor Burroughs 
at Manila, Philippine Islands. Since the types were collected by 
Doctor Burroughs at Manila, it is quite likely that these specimens 
represent the cotypes upon which Doctor Lea based his description. 
This appears all the more probable, as one of the three shells agrees 
in every respect with the figure cited above. V. a. burroughiana 
represents a strongly sculptured form of angularis. In this, the spaces 
between the keels on the spire are marked with a number of slender 
subgranose lirations. In some individuals these lirations attain almost 
half the size of the middle keel. The sculpture of the base also is 
much stronger than in |. angularis proper. There are five lots in 
the collection, the one cited above, of which one specimen is figured, 
Plate X, fig. 4, which measures: Altitude, 39.2 mm.; greater diameter, 

28.2mm. Cat. No. 19984, U.S.N.M., fifteen specimens, collected by 

Wilsoup at Manila. Of these eight are nepionic shells. Cat. No. 
90477, one specimen, from Manila, the strongest sculptured individual, 

here figured. Plate X, fig. 3. Cat. No. 104056, U.S.N.M., one speci- 
men, collected by Rich, in Luzon, Philippine Islands. Cat. No. 192975, 
U.S.N.M., four individuals, collected by Maj. Edgar A. Mearns, at 
Pasay Beach, Manila, Luzon, Philippine Islands. 
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VIVIPARA ANGULARIS PHILIPPINENSIS Nevill. 

Plate X, fig. 2. 

Paludina philippinensis Neévitu, Hand List Moll. Ind. Mus., 1884, p. 24. ? 

Vivipara hanleyi FRAUENFELD, Verz. Paludina, 1864, p. 618, for P. intermedia, 

Hanley, Ms., Reeve, fig. 57, 1863, Loc. ? (not of Deshayes). 

Long. 23, diam. 19mm. This is a very closely allied form to P. javanica; indeed, 

probably only a geographical race and perhaps would be better classed as a variety of 

‘it. It can nevertheless be readily distinguished by the keel on the last whorls, giving 

the suture a canaliculate appearance by the less developed spiral structure, by the 

presence of longitudinal, subobsolete plications, as also by its shorter and more decol- 

lated form, more convex whorls, the last one subangulate, darker and duller epider- 

mis and blacker peristome, which is more or less angulate below. 

Von Martens would not appear to have met with it, as it can not surely be the 

form he mentions, Mal. Blatt. 1865, p. 148, as a rounded keelless, extreme variety of 

P. burroughiana. One of my specimens approaches Reeve’s fig. 53 (P. carinata), in 

the more rounded peristome and less distinct subangulation of the last whorl. Seven 

specimens, Majajay, Luzon; coll. R. Hungerford, esq. 

The above are Nevill’s remarks upon this form. Three specimens, 

Cat. No. 104056, U.S.N.M., one of which is here figured, agree with 
Reeve’s figure 57 and also with the above remarks. Va. philippinen- 

sis represents a form of V. angularis, in which the two supra-periph- 
eral keels have become obsolete; the peripheral one alone remains, 
forming the peripheral angle. Its chief marks of distinction, how- 

ever, lie in alternating narrow dark and light longitudinal bands, the 
first, the narrower, probably represent resting stages and are usually 
a trifle more elevated than the broader light areas, and lend the shell 
an obsoletely ribbed appearance. The spiral sculpture, consisting of 
fine granose spiral lines in J. angularzs, is in the present form reduced 
to mere indications of microscopic spiral lines, the surface having a 
polished appearance. The color in the three specimens varies from 
light yellowish-green to dark olive-green ground, with narrow longi- 

tudinal brown bands. The specimens at hand, which also come from 
Luzon, force me to assign this form a place under V. angularis. The 
one figured measures: Altitude, 21 mm.; greater diameter, 17 mm. 

VIVIPARA ZAMBOANGENSIS, new species. 

Plate XI, fig. 19. 

Shell conic, thin, dark olive green. Nepionic whorls one and one-half, 

well rounded, smooth. Succeeding turns somewhat inflated, marked 

between the sutures by three spiral keels, of which the basal one, which 
is a little stronger than the other two, marks the periphery. The two 
post-peripheral keels divide the space between the summit and the 
periphery of the whorls into three equal, almost flattened areas, which 
are marked by many very fine and somewhat wavy, spiral lines, that 
lend the surface a silky luster. The summit of the whorls falls imme- 
diately below the peripheral keel in all but the last turn; in this it is 
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deflected toward the base and a narrow band becomes apparent between 
it and the peripheral keel. Base rather short, well arched, narrowly 
umbilicated, marked by numerous fine, wavy, spiral striations as on 

the spire. Aperture small, subcircular; black edged, bluish white 
within; outer lip thin, faintly angled at the keels, columella thin, 
strongly concave and somewhat reflected over the slitlike umbilicus; 
parietal wall covered with a thick callus which renders the peristome 
practically continuous. Operculum reddish brown with depressed 
eccentric nucleus, marked by many incremental lines. 

The type and fifty-four specimens, Cat. No. 192956, U.S.N.M., 
were collected by Maj. Edgar A. Mearns, at Zamboanga, Mindanao, 
Philippine Islands. The type has five whorls (the nucleus being eroded) 
and measures: Altitude, 25.9 mm.; greater diameter, 20.2 mm.; lesser 
diameter, 18.8 mm; aperture, altitude (from the posterior angle to 

the base of the columella), 13.1 mm.; diameter (at right angles to the 

last, from the middle keel of the outer lip), 11.5 mm. 
Asingle much-worn individual, which is a little more slender than 

the shells from the type locality, was collected by Major Mearns in 
Libungan River at Labas, Rio Grande Valley, Mindanao, Philippine 

Islands. 

VIVIPARA ZAMBOANGENSIS TUBAYENSIS, new subspecies. 

Plate XI, fig. 16. 

Shell similar to V. zamboangens/s, but subglobose, with the whorl 
more inflated and with the secondary sculpture much more strongly 
developed. ‘The six slender keels above the stronger peripheral one 
are of almost equal strength and the spaces between them are occupied 
by spiral lirations as in V. zamboangensis. The base also is more 
inflated than in V. zamboangensis and the umbilicus is completely 
closed. In color it is also entirely different, being light brown or 
yellowish brown. The sculpture of the present form bears the same 
relation to V. zamboangensis that V. a. burroughiana bears to V. angu- 
laris. The type, which has five whorls remaining (part of the nucleus 
being lost), measures: Altitude, 22.7 mm.; greater diameter, 20.1 mm. ; 

lesser diameter, 18 mm. 
The type and two specimens, Cat. No. 192974 U.S.N.M., were col- 

lected by Maj. Edgar A. Mearns in Tubay River at Santiago, Min- 
danao, Philippine Islands. 

VIVIPARA ZAMBOANGENSIS DAVAOENSIS, new subspecies. 

Plate XI, fig. 17. 

This form resembles |. 2. ¢ubayensis in contour, but is much more 
delicate. It is flesh colored. The periphery is marked by a weak lira- 
tion, while the rest of the surface is marked by many ill-defined, 
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Bosely spaced, fie wavy, spiral lirations on the spire and the base. 
A few of these lirations are a little stronger and visible to the unaided 

eye. The sutures are strongly impressed and the well-rounded base 
is openly, narrowly umbilicated. 

The type, Cat. No. 192976, was collected by Maj. E. A. Mearns at 
Davao, Mindanao, Philippine Islands. It has five and seven-eighths 
whorls and measures: Altitude, 21 mm.; greater diameter, 17.6 mm.; 

lesser diameter, 14.1 mm.; aperture, altitude (from th@posterior foal 
to the middle of the base), 12 mm.; diameter (at right angles to the 
last, from the middle of the outer lip), 9.5 mm. 

VIVIPARA ZAMBOANGENSIS SURIGENSIS, new subspecies. 

Plate XI, fig, 18. 

Shell resembling J”. 2. davavens/s in outline, but polished, periphery 
obsoletely angulated. The shell is of light olive green color, with a 
few narrow longitudinal brown bands at irregular wie ae. Base 

well rounded, narrowly umbilicated. Under high magnification the 
surface of the spireand base show many very fine, quite deste spaced, 
wavy lirations, which are scarcely perceptible to the naked eye. 

The type, Cat. No. 192977, U.S.N.M., was collected by Maj. Edgar 
A. Mearns in Baganga River, Surigao, Mindanao, Philippine Islands. 
It has tive whorls and measures: iene. 16.4 mm.; major diameter, 

15.3 mm.; lesser diameter, 15.4 min.; aperture, altitude (from the pos- 
terior angle to the middle of the base), 10.4 mm.; diameter (at right 
angles to dhe last, at the middle of the outer lip), 8.5 mm. 

VIVIPARA MINDANENSIS, new species. 

Plate XI, fig. 11. 7 

Shell subturreted, light olive green. The early whorls of the type 
are eroded, but it contained nine nepionic shells, one of which will 

serve for the description of the early turns. The largest nepionic 
shell has three and one-half volutions, the first two of which are more 
loosely coiled and more rounded than those that follow. They are all 

marked by exceedingly fine spiral striations. The periphery of the 
last whorl of the nepionic shell is strongly angulated, while the base 
is rounded like the spaces between the sutures and narrowly umbili- 
rated. The adult whorls are inflated, evenly rounded at the side, but 
abruptly so near the summit, which renders this roundly tabulated. 
The periphery of the last whorl is marked by a moderately strong 
keel, while the space between it and the summit is crossed by six 
slender threads, which are not regularly spaced. In addition to these 
threads there are many exceedingly fine interrupted wavy spiral lira- 
tions between them. The summit of the whorls falls considerably 
below the peripheral keels and exposes this above the suture in all the 
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whorls. The summits of the whorls and the rounded shoulders are 

marked in addition to the above-mentioned sculpture with oblique 

wrinkles, which give this part of the whorls a quite strongly malleated 
appearance. Periphery of the last whorl angulated. Base short, some- 

what inflated, well arched, excavated about the narrow open umbilicus 

and marked by ten subequal and irregularly spaced slender spiral lira- 
tions, between which there are many exceedingly fine interrupted papil- 

lose spiral lines. Aperture oval, bluish white within, bordered by avery 
narrow black edge on the outside; outer lip thin; columella concave, 
slender, somewhat expanded at the base and slightly reflected over the 
umbilicus; parietal wall covered with a thin callus; operculum orange, 
with depressed eccentric nucleus marked by many lines of growth. 
The type and seven specimens, Cat. No. 192559, U.S.N.M., were col- 
lected by Major Mearns in Lake Lanao, Mindanao. It has lost the 

first two nuclear whorls. . The five which remain measure: Altitude, 

31.1 mm.; greater diameter, 24.1 mm.; lesser diameter, 22 mm.; 

aperture, altitude (from the posterior angle to the middle of the base), 
15.3 mm.; diameter (at right angles to the last, from the middle of 
the outer lip), 12.5 mm. 

VIVIPARA MINDANENSIS BAGANGENSIS, new subspecies. 

Plate XI, fig. 12. 

Shell much more globose than V. m¢ndanensis, dark olive green, 
with a reddish tinge. Interior of aperture reddish brown. Spire 

and base marked by more or less equally spaced fine spiral lirations 
and weakly developed obliquely forward slanting folds, which lend 

the last two turns a malleated appearance. In addition to the spiral 
lirations visible to the unaided eye there are many closely spaced, more 

or less interrupted, very fine, wavy lines which can be seen under the 

microscope. Base well rounded and narrowly umbilicated. 
The type, Cat. No. 192979, U.S.N.M., was collected by Maj. E. A. 

Mearns in Baganga River, Surigao, Mindanao. It has six whorls (the 
first being decidedly worn) and measures: Altitude, 22.8 mm.; greater 

diameter, 19.3 mm.; lesser diameter, 17 mm.; aperture (from the pos- 

terior angle to the base of the columella), 18.8 mm.; diameter (at 
right angles to the last, at the middle of the outer lip), 10.3 mm. 

VIVIPARA BULUANENSIS, new species. 

Plate XI, fig. 15. 

Shell thin, subturreted, broadly conic, light brown, shining. All 
the whorls inflated and well rounded, with a broad rounded shoulder 

at the summit. Sutures strongly impressed. Periphery of the last 
whorl with a mere indication of an angulation. Base short, well 
rounded, rather broadly openly umbilicated. The entire surface, both 
on the spire and on the base, marked by many moderately strong lines 
of growth, and many fine equally developed and subequally spaced 
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wavy spiral lirations. The crossing of these two elements lend the 
shell a finely reticulated sculpture. Aperture, moderately large, oval, 
white, with a brownish tinge within; outer lip, thin; columella very 
slender, somewhat expanded at base and slightly reflected: parietal 

wall covered with a short, thin, semitransparent callus. Operculum 
reddish orange, with but slightly depressed eccentric nucleus and 
many lines of growth. 

The type and 136 specimens, Cat. No. 192978, U.S.N.M., were col- 
lected at Lake Buluan, Mindanao, Philippine Islands, by Maj. Edgar 
A. Mearns. The type has six and one-half whorls and measures: 
Altitude, 30.8 mm.; greater diameter, 23.3 mm.; lesser diameter, 28.8 

mm.; aperture (from the posterior angle to the middle of the base), 

15.2 mm.; diameter (at right angles to the last from the middle of the 
outer lip), 12 mm. 

This entire lot is remarkably uniform in shape and sculpture, differ- 
ing only in color, in which there is a variation from light olive green 
to reddish brown. 

VIVIPARA CARINATA Reeve. 

Plate XI, fig. 14. 

Paludina carinata Rerve, Conch. Icon., XIV, 1863, no. 53, fig. 53. 

The name of the present shell is somewhat’ misleading, since the 
carination is restricted to the periphery of the early whorls. In the 
adult turns it is quite obsolete. 

The shell is conic and of olive-green color, with an occasional nar- 
row, dark, longitudinal stripe. The early whorls are eroded in all of 
our specimens. The later ones are evenly rounded between the sutures, 
marked by lines of growth and exceedingly tine, closely spaced, obso- 
lete, spiral lirations. Sutures strongly impressed. Periphery of the 
last turn obsoletely angulated. Base well rounded, with a narrow 
umbilicus, which its almost completely covered by the somewhat 
reflected columella, marked as the spire. Aperture moderately large, 
bluish white within, outer lip thin. Columella slender, concave, and 
somewhat reflected; parietal wall covered by a thin callus. Oper- 
culum reddish, with slightly depressed eccentric nucleus and many 
lines of growth. The specimen described and figured, Cat. No. 103666, 
U.S.N.M., has the apex badly worn. The six remaining turns meas- 
ure: Altitude, 31.8 mm.; greater diameter, 25.2 mm.; lesser diame- 
ter, 23.4 mm.; aperture, altitude (from the posterior angle to the 
middle of the base), 18.6 mm.; diameter (at right angles to the last 
from the middle of the outer lip), 14mm. Another specimen, belong- 

ing to the same lot, with worn nucleus and five whorls remaining, 
measures: Altitude, 22 mm.; greater diameter, 18 mm.; lesser diame- 
ter, 15 mm. These two individuals are marked Philippine Islands, 
without nearer designation of locality. Three additional specimens, 
Cat. No. 47995, U.S.N.M., were collected in Luzon, Philippine Islands, 
by Hungerford. 
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VIVIPARA CUMINGI (Hanley) Reeve. 

Plate X, Fig. 7. 

Paludina cumingi (Hantby) Reeve, Conch. Icon., XIV, 1863, no. 11, figs. 

11, lla. 

Shell subglobose, of light olive green color. The early whorls are 
but little elevated, well rounded, marked by lines of growth and a few 

exceedingly fine interrupted spiral lirations. From the third whorl 
on the turns are decidedly inflated and strongly roundly shouldered at 
the summits, the snoulder being almost tabulated. These whorls are 
marked by faint lines of growth and exceedingly closely spaced, fine, 

- wavy lirations. In additions to this sculpture a number of moderately 
strong, low, oblique, raised ridges make their appearance on the last 
two turns, which, in connection with the above-mentioned sculpture, 
give these whorls a weakly malleated aspect. Sutures strongly 
impressed. Periphery of the last whorl rounded. Base well rounded, 

narrowly unbilicated, marked by the lines of growth and obsolete 

spiral lirations as on the spire. Aperture moderately large, oval, 
bluish white, with a narrow dark-colored border; outer lip thin; colu- 

mella slender, concave, somewhat reflected over the umbilicus; parie- 
tal wall covered with a thick, bluish white, dark-edged callus, which 
gives the peristome a complete aspect. 

The specimen described and figured, Cat. no. 105658, was donated 
by C. M. Wheatley and comes from Luzon, Philippine Islands. It has 
five and one-half whorls and measures: Altitude, 17.1 mm.; greater 
diameter, 14.8 mm.; lesser diameter, 12.6 mm., aperture, altitude 
(from the posterior angle to the middle of the base), 10.2 mm.; diam- 
eter (at right angles to the last from the middle of the outer lip), 7.8 
mm. Another specimen, Cat. No. 98070, U.S.N.M., was collected at 
Manila, Luzon, Philippine Islands, by W. W. Walpole. 

VIVIPARA MEARNSII, new species. 

Plate X, fig. 6. 

Shell thin, polished, conic, strongly keeled at periphery, greenish- 
yellow, with irregularly disposed, narrow, dark, longitudinal bands, 
which appear to mark resting stages. The entire shell on the spire 
and base is marked by fine incremental lines and very fine, closely 

spaced, spiral striations, which lend the surface a finely reticulated 
aspect when viewed under high magnification. (Nuclear whorls decol- 

lated.) Succeeding turns well but not evenly rounded, the posterior 
half between the summit and the periphery being decidedly more con- 
vex than the anterior. Periphery of the whorls bearing a strong 
narrow compressed keel, which is apparent above the suture in all 
the volutions. On the earlier ones it is appressed quite closely to the 
summit of the succeeding turn, while in the last two volutions the 



no. 1518. PHILIPPINE SNAILS OF GENUS VIVIPARA—BARTSCH. 148 

summit falls somewhat below the keel and makes this appear all the 
more prominent. Base short, evenly and strongly arched, with a 
narrow perforate umbilicus. Aperture ovate, rather large, the outer 
lip thin, rendered |-shaped by the keel in the middle; columella slen- 

der, concavely curved; parietal wall covered by a thick callus which 
joins the columella and the posterior angle of the aperture, rendering 
the peristome complete. Operculum thin, translucent, reddish-brown, 
with depressed eccentric nucleus and well-marked incremental lines, 

the outer edge bearing a slight projection which fits into the angle of 
the peripheral keel. 

The type and 58 specimens Cat. No. 192957, U. S. N. M., were 
collected by Maj. Edgar A. Mearns, at Lake Lanao, Mindanao, Philip- 

pine Islands. The type has five whorls (the nepionic part of the spire 
being lost) and measures: Altitude, 43.8 mm.; greater diameter, 36.3 
mm.; lesser diameter, 32.5 mm. Aperture: Altitude (from the pos- 

terior angle to the middle of the base), 21.5 mm.; diameter (taken at 

right angles to the altitude at the keel of the outer lip), 17.2 mm. 
Occasionally there appear one or more very slight spiral lirations on 

the surface of the spire; these, however, are not constant, even on the 

same shell, and therefore unimportant in the specific diagnosis. 
This species is remarkably distinct from any of the recent Viviparas. 

It resembles V. yukotinovici Frauenfeld figured Plate 5, figs. 7, 8, in 
the Verh. Zool. Bot. Ges. Wien. XIV, 1864, which comes from the 
Neogentertiary of West Slavonia. 

VIVIPARA MEARNSI MISAMISENSIS new subspecies. 

Plate X, fig. 5. 

Shell large, thin, subturreted, light olive green with many narrow 
dark brown bands, which coincide with the lines of growth and prob- 
ably mark resting stages. Entire surface marked by rather strong 
incremental lines. Nuclear whorls wanting. Succeeding turns inflated, 
shouldered at the submit and marked by three prominent spiral ridges 
and two less conspicuous intermediate ones, between the sutures. 
The most strongly developed of these ridges is at the periphery, the 
next strongly developed one is located about two-fifths of the dis- 
tance anterior to the summit, between the summit and the periphery, 
while the third is about halfway between these two keels. Of the 
two weaker cords, one stands halfway between the middle and 

posterior keel, while the other encircles the shoulder, about as far 

posterior to the first keel as the other intermediate cord is anterior 

to it. The spaces between these keels appear flattened and lend the 
outline of the whorls a polygonal appearance. Periphery of the last 
whorl strongly keeled. Base short, well arched, not umbilicated, 

marked by many fine rather closely spaced spiral lirations. Aperture 
suboval, white within, edged with black; outer lip thin, rendered 
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somewhat polygonal on its posterior half by the spiral cords; colu- 
mella slender, decidedly concave and slightly reflected; parietal wall 
covered with a thick white callus which is black-edged like the lip and 
renderes the peristome continuous. 

The type, Cat. No. 192960, U.S.N.M., was collected by Maj. Edgar 
A. Mearns in Lake Lanao, Mindanao, Philippine Islands. It lacks 
the nucleus and some of the earlier whorls, the last four only remain 

and these measure: Altitude, 31.7 mm.; greater diameter, 27.4 mm.; 
lesser diameter, 25.4 mm. Aperture: Altitude (from the posterior 
angle to the base of the columella), 18.5 mm. ; diameter (at right angles 
to the last from the middle keel), 14.9 mm. 

VIVIPARA PAGODULA, new species. 

Plate X, fig. 8. 

Shell thin, broadly conic, turreted, greenish yellow with irregularly 
disposed, narrow, dark bands coinciding with the lines of growth. 
Nepionic whorls decollated. Succeeding turns rather depressed, with 
a broad sloping shoulder above, which extends from the summit to the 
strongly keeled periphery. This shoulder is marked by two spiral 
lirations, which are placed a little to each side of the middle of the 
upper surface. The periphery is marked by a very strong, hollow 
keel, which falls about one-third of the distance anterior to the sum- 

mit, from the summit to the base of the columella in the last turn. 

The space between the periphery and the summit of the succeeding 
turn is marked by two equally developed spiral keels, which are placed 
on the vertical side. The lower one of these is immediately above the 
suture, while the upper one is at some little distance below the periph- 
ery, which projects considerably beyond them. Base of the last whorl 
rather short, marked by the two strong spiral keels, which are rather 
closely spaced and enclose a narrow channel between them. The space 
between the posterior keel and the periphery is quite strongly con- 
cave. The space between the basal keel and the narrow, almost coy- 
ered, umbilicus is well arched and marked by eight slender lirations, 
which are less strongly developed and more closely spaced about the 
umbilical area than at the keel. These lirations as well as the two 
basal keels are rendered faintly crenulate by the incremental lines. 
The spaces between the spiral keels and the lirations are marked by 
many exceedingly fine incised spiral striations, both on the spire and 
the base. Aperture slightly effuse basally, irregular in outline, the 
peripheral keel marking a deep acute angle and the two basal ones 
shallow rounded channels in the thin outer lip; columella slender, con- 
cave, and somewhat reflected over the umbilical opening; parietal wall 
covered with a thin callus. 

The type, Cat. no. 192858, U.S.N.M., was collected in Lake Lanao, 

Mindanao, Philippine Islands, by Maj. Edgar A. Mearns, and has five and 
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one-fourth turns (the nucleus being lost), which measure: Altitude, 30 
mm.; greater diameter, 26.5 mm.; lesser diameter, 22.4 m.; Aperture, 
altitude (from the posterior angle to the base of the columella), 15.9 
mm.; diameter (at right angles to the last measurement at the basal keel 
of the outer lip), 13.3 mm. 

VIVIPARA GILLIANA, new species. 

Plate X, fig. 12. 

Shell large, broadly conic, reddish brown. (First one and one-half 
whorls worn.) The second part of the second whorl shows the 
beginning of the sculpture of the adult turns, which consists of three 

poorly developed keels, of which one appears at the periphery and the 
other two between it and the summit. The space between the 
peripheral keel and the next one is a little narrower than the space 
between the median and posterior keel, while the space between the 

summit and the posterior keel is considerably wider still. The space 
between the summit and the posterior keel is moderately rounded and 
forms the shoulder of the whorl. The spaces between the other keels 
are flattened. The greatest convexity of the whorls is marked by the 
median keel. Periphery of the last whorl angulated. Base moder- 
ately long, strongly arched. The entire surface of the spire and base 
is marked by rather strongly expressed, incremental lines and many 
closely placed, microscopic spiral lirations. Aperture large, subcir- 
cular, reddish brown within; outer lip thin, rendered slightly angular 
by the keels; columella slender, concave, somewhat reflected over the 

umbilical area; parietal wall covered with a moderately thick dark 
colored callus. Operculum thin, yellowish, with decidedly depressed 

eccentric nucleus, marked by many lines of growth. 
The type and five additional specimens (three of which are nepionic 

shells having the same sculpture as the adult turns), Cat. No. 192972, 
U.S.N.M., were collected by Maj. Edgar A, Mearns, in Lake Lanao, 
Mindanao, Philippine Islands. The type has five and one-half whorls 
and measures: Altitude, 37.4 mm.; greater diameter, 27.7 mm.; lesser 

diameter, 23.5 mm. Aperture, altitude (from the posterior angle to 
the middle of the base), 21.1 mm.; diameter (at right angles to the 
last, at the middle keel), 17.3 mm. 

VIVIPARA LANAONIS, new species. 

Plate XI, fig. 7. 

Shell of medium size, decidedly turreted, olive-green with many 
narrow dark-brown bands which coincide with the rather strongly 
developed lines of growth. The largest young shell, taken from a 
specimen before birth, has four whorls, the first two of which are 
helicoid, well rounded, and marked by a few faint spiral striations, 

Proc. N. M. vol. xxxii—07 10 
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while the two which follow bear the same sculpture as the adult shell, 
though less strongly developed. The whorls of the aduit shell are very 
strongly tabulately shouldered, the shoulder terminating in a promi- 
nent compressed keel, which is located at about one-third of the dis- 
tance between the summit and the base of the columella, anterior to 

the summit. This keel, which may be known as the peripheral keel, 
marks the widest part of the turn and overarches the rest. Between 
this keel and the summit of the succeeding whorl there are two addi- 
tional keels which are a little less strongly developed. The basal one 
of these (the suprasutural keel) is immediately above the suture, while 
the other (the median keel) lies half-way between it and the peripheral 
keel. A fourth keel, which is considerably less developed than any of 
the three others, is situated on the shoulder, about as far posterior to 
the peripheral keel as the first one below the peripheral keel is anterior 
to it. Base of the last whorl rather short, well arched, marked by 
about eight subequal spiral lirations, which are a little more closely 
spaced and less strongly developed near the umbilical chink than away 
from it. Aperture irregular, bluish white within, with dark border; 
outer lip thin, rendered sinuous by the keels; columella slender, con- 

cavely curved; parietal wall covered with a moderately thick, bluish 
white callus, which is dark edged and gives the peritreme a complete 
aspect. Operculum thin, orange colored, with depressed eccentric 
nucleus and many lines of growth. 

The type, which has lost the first two nepionic turns, has five whorls 
left, which measure: Altitude, 24.5 mm.; greater diameter, 17.4 mm.; 

lesser diameter, 15.4 mm.; aperture, altitude (from the posterior angle 
to the base of the columella), 11.6 mm.; diameter (at right angles to 
the last, from the middle keel of the outer lip), 9 mm. 

The present species, while fairly constant as far as general outline 
is concerned, nevertheless presents considerable variations in sculpture. 
These variations appear to follow certain definite lines, which will be 
noted below. It is an interesting fact that in all the gravid specimens 
examined, the nepionic shells taken from the parent, always had the 
sculpture of the parent. Thereare 104shells which belong to this species, 
all collected by Major Mearns, in Lake Lanao, Mindanao, Philippine 
Islands. Eleven of these belong to the typical form, which is entered 
as Cat. No. 192363, U.S.N.M. 

Form alpha (Plate XI, fig. 8).—Differs from typical /anaonis in 
having the base smooth. There are six specimens of this form. Cat. 
No. 192364, U.S.N.M. 
Form beta (Plate XI, fig. 2).—Has two slender cords between the 

peripheral and suprasutural keel, instead of a single median one. 
There are only two specimens of this type. Cat. No. 192365,U.S.N.M. 

Form gamma (Plate XI, fig. 4).—This lacks the keel on the shoul- 
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der. There are eleven specimens of this form. Cat. No. 192366, 
U.5.N.M. 
Form delta (Plate X1, fig. 10).—This lacks the median keel. There 

are four specimens of this form. Cat. No. 192367, U.S.N.M. 
Form eta (Plate XI, tig. 9).—This lacks the median and shoulder 

keel. There are thirty-two specimens in the lot. Cat. No. 192368, 

U.S.N.M. 
Form theta (Plate XI, fig. 1).—Has same number and arrangement 

of the keels as in the typical form, but they are only weakly devel- 
oped; the peripheral one is not stronger than the rest and does not 

overhang them. There are twelve specimens of this form. Cat. No. 
192369, U.S.N.M. 
Form tota (Plate XI, tig. 5).—Like theta, but lacking the cord on 

the shoulder. There are seven specimens in the lot. Cat. No. 192370, 

W-iS.N: Mi. 
Form kappa (Plate XI, fig. 3).—AlIl the cords lost, except faint 

angles marking the peripheral and suprasutural keels. Nineteen 
specimens. Cat. No. 192371, U.S.N.M. 

Form lambda (Plate XI, fig. 6).—In this form the periphery is 
angulated and the two supraperipheral keels are merely indicated; 
base smooth. One specimen. Cat. No. 192973, U.S.N.M. 

VIVIPARA POLYZONATA Frauenfeld. 

Plate XX fig. 13. 

Vivipara polyzonata FRAUENFELD, K. K. Zool. Bot. Ges. Wien, 1862, p. 2. 

Shell conic, thin, with the apex flesh colored, the ground color of 

the rest olive green, while the spiral keels are dark brown. The first 

three whorls are helicoid and smooth excepting a few spiral striations. 
With the beginning of the fourth, the characteristic sculpture of the 
adult whorls makes its appearance, though at first this is merely indi- 
cated. The adult whorls are encircled between the sutures by three 
equally strong, well-rounded dark-brown cords of which the third is at 
the periphery and is just covered by the summit of the succeeding 
turns, though in the last half of the last turn it is left exposed. The 
other two keels divide the space between the peripheral keel and the 
summit into three equal spaces. The first of these spaces forms a 

- moderate shoulder. An additional slender brown spiral cord, which 
is only about one-fifth as strong as the others is located a little nearer 
the first keel than the suture. Base of the last whorl rather short, well 

arched, without umbilicus, marked by a number of spiral keels which 
gradually diminish in size and become closer spaced from the periphery 
toward the umbilicus chink. One of the specimens has seven quite 
regularly spaced basal cords. Another has five less regularly dis- 



148 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXII. 

tributed, while a third has only four cords. The entire surface of 

the shell, in addition to the keels is marked with fine lines of growth 

and many exceedingly fine spiral striations, the latter occurring between 
the keels. Aperture suboval, bluish white within, edged with dark 
brown; outer lip thin, rendered sinuous by the spiral keels; columella 
moderately thick, glazing the umbilical area; parietal wall covered 
with a moderately thick bluish white callus, which is edged with dark 

brown and lends the peritreme a complete appearance. Operculum 

light orange, thin, with depressed, eccentric nucleus, marked by many 
lines of growth. 

The three specimens before me agree in size and sculpture, two, 

Cat. No. 105636, U.S.N.M., come from Manila, Luzon. One of these 
has seven whorls and measures, altitude, 19.9 mm.; greater diameter, 9 

mm.; lesser diameter, 12.7 mm. Aperture, altitude (from the poste- 
rior angle to the base of the columella), 11 mm.; diameter (at right 

angles to the last, from the middle keel of the outer lip), 6.4mm. The 
third specimen, Cat. No. 41125, U.S.N.M., was collected by Benson and 
donated by McAndrew. It bears the locality label, Philippines, and 
probably comes from Luzon, the type locality of the species. 

VIVIPARA MAINITENSIS, new species. 

Plate X, figs. 9, 10, 11. 

While the collection contains no less than forty-three specimens of 
this species, there is not one of the adult shells which is perfect. It 
has been deemed advisable therefore to base the specific diagnosis 
upon several cotypes rather than a single imperfect individual. 

Shell subglobose, with multisulcate spire and of light brown color. 
(The description of the first four whorls is based upon the juvenile 
specimen.) The first two and a half whorls helicoid, well rounded, 

rather loosely coiled. The first one marked by a few transverse 
wrinkles only. On the second one a few faint spiral lirations are 
apparent as well as weak lines of growth. On the first half of the 
third turn these lirations become stronger and are granulose, while on 
the second half of the same turn three conspicuous spiral keels make 
their appearance. These keels and the spaces between them are marked 
by many closely-spaced, fine, finely papillose lirations. The fourth 
whorl bears five very strong rounded keels above the periphery which 

are equally well developed and equally spaced. Periphery marked 
by a depressed suleus, which bears a low, well-rounded keel in the 

middle, which is about one-half as wide as the first supra and infra 

peripheral keel. The peripheral sulcus in reality is not a sulcus but a 
keel less raised than the two which bound it. The base of the fourth 

whorl is well rounded and marked by low, almost flattened, closely 
spaced cords, of which there are two kinds, narrow and broad, the 
latter about three times as wide as the former and alternating with 
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them. There are about twenty-four cords on the base; they gradu- 

ally become narrower from the periphery to the umbilical chink. 

These cords are marked by spiral lines of very minute papille. 
Second cotype.—Fifth and sixth whorls inflated, marked by six 

strong, moderately rounded cords between the summits and the periph- 

eral sulcus. The first of these, at the suture, is considerably broader 
than the rest, and somewhat flattened, forming a narrow shoulder. 
The sutural keel is very low and ill-defined, in places bifed. Base not 
perforated; inflated and well rounded, marked by irregularly developed 

keels, which become quite obsolete from the middle of the base to the 
umbilical region. Aperture rather small, suboval, bluish white 
within; outer lip thin, faintly wavy, columella moderately thick, con- 
cave; parietal wall covered with a thin callus. Operculum reddish 

yellow, with slightly depressed eccentric nucleus, marked by numer- 
ous lines of growth. 

Third cotype.—This is a badly eroded and fragmentary shell. It 
has at least one whorl more than the second cotype, i. e., about seven. 
This last turn has a decidedly tabulated shoulder and six rather rugose 
spiral keels between the shoulder and the obsolete peripheral sulcus. 
The base is likewise marked by rugose spiral keels. The keels are 

rendered rugose by the strong almost riblike incremental lines, which 
grow stronger as the shell increases with age. 

The three cotypes have the following number of whorls and measure: 
First, young, has a little more than four turns, nucleus complete; 
altitude, 9.2 mm.; greater diameter, 8.4 mm.; lesser diameter, 7.8 mm. 

The second cotype has five whorls (it has lost probably one and one- 
half), and measures: Altitude, 29.6 mm.; greater diameter, 24.5 mm.; 

lesser diameter, 21.5 mm. Aperture, altitude (from the posterior 
angle to the base of the columella), 16.8 mm.; diameter (at right 
angles to the last, from the insertion of the columella), 13.3 mm. The 
third cotype must have had about seven and a half whorls, six of which 
are still visible; it measures: Altitude, 37.1 mm.; greater diameter, 
31.5 mm.; lesser diameter, 28.4 mm. 

All of the specimens, 42, Cat. No. 192962, U.S.N.M., were collected 

by Maj. E. A. Mearns in Lake Mainit, northeastern Mindanao, Philip- 
pine Islands. - One, Cat. No. 192961, U.S.N.M., comes from Baganga 
River, southeastern Mindanao, Philippine Islands. 

There are two young individuals in the collection, Cat. No. 192980 
U.S.N.M., collected by Maj. E. A. Mearns at Lake Mainit, Mindanao, 
Philippine Islands, which do not belong to any of the species of which 
we have adults from that locality. They are broadly conic, with the 
first one and one-half turns cylindrical, forming a mucronate apex. 
The periphery is strongly keeled and the shining surface marked by 
exceedingly fine closely spaced spiral lirations. 
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EXPLANATION OF PLATES. 

[All figures are natural size. ] 

PLATE X. 

Vivipara angularis Miller, p. 135. 

Vivipara angularis philippinensis Nevill, p. 137. 

Vivipara angularis burroughiana Lea, p. 136. 

Vivipara angularis burroughiana Lea, p. 136. 

Vivipara mearnsi misamisensis Bartsch, p. 148. 

Vivipara mear:.si Bartsch, p. 142. 

Vivipara cumingi (Hanley) Reeve, p. 142. 
Vivipara pagodula Bartsch, p. 144. 

Vivipara mainitensis Bartsch, p. 148. 

Vivipara mainitensis Bartsch, p. 148. 

Vivipara mainitensis Bartsch, p. 148. 

Vivipara gilliana Bartsch, p. 145. 

Puate XI. 

Vivipara lanaonis form theta Bartsch, p. 147. 

Vivipara lanaonis form beta Bartsch, p. 146. 

Vivipara lanaonis form kappa Bartsch, p. 147. 

Vivipara lanaonis form gamma Bartsch, p. 146. 

Vivipara lanaonis form iota Bartsch, p. 147. 

Vivipara lanaonis form lambda Bartsch, p. 147. 

Vivipara lanaonis Bartsch, p. 145. 

Vivipara lanaonis form alpha Bartsch, p. 146. 

Vivipara lanaonis form eta Bartsch, p. 147. 

Vivipara lanaonis form delta Bartsch, p. 147. 

Vivipara mindanensis Bartsch, p. 139. 

Vivipara mindanensis bagangensis Bartsch, p. 140. 

Vivipara polyzonata Frauenfeld, p. 147. 

Vivipara carinata Reeve, p. 141. 

Vivipara buluanensis Bartsch, p. 140. 

Vivipara zamboangensis tubayensis Bartsch, p. 188. 

Vivipara zamboangensis davaoensis Bartsch, p. 188. 

Vivipara zamboangensis suriganensis Bartsch, p. 139. 

Vivipara zamboangensis Bartsch, p. 137. 
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THE TYPE OF THE JURASSIC REPTILE MOROSAURUS 
AGILIS REDESCRIBED, WITH A NOTE ON CAMPTO- 
SAURUS. 

By CHartes W. GIuMore, 

Of the Department of Geology, U. S. National Museum. 

INTRODUCTION. 

In 1889¢ Prof. O. C. Marsh described briefly Morosaurus agilis, a 
new species of the Morosauride. 

The type specimen (Cat. No. 5384, U.S.N.M.’) which was collected 
by Mr. M. P. Felch from the Upper Jurassic (Morrison Beds) of 
‘*Garden Park,” near Canon City, Colorado, is now preserved in the 
fossil vertebrate collection of the U. S. National Museum. 

The several elements comprising the type specimen were recently 

carefully prepared and important characters, hitherto unobserved 
because of adhering matrix, were disclosed. On account of the 
exceedingly brief original designation of this species, as well as new 
characters recently noted, the writer believes it of importance to 
describe and figure the specimen more in detail than was attempted by 
Professor Marsh. 

REVIEW OF THE TYPE MATERIAL. 

Marsh’s original description of the species is as follows: 

MOROSAURUS AGILIS, sp. nov. 

A second new species, which apparently belongs to the same genus, is represented 

by the posterior half of the skull, the anterior cervical vertebrae, and other parts of 

the skeleton. This animal was in direct contrast with the one © last deseribed, the 

skull and skeleton being especially light and delicate in structure for one of the 

Sauropoda. It was also much smaller in size, being the most diminutive known 

member of the genus, probably not more than fifteen feet in length. 

@O. C. Marsh, Amer. Jour. of Seci., XX XVII, April, 1889, p. 334. 

bMarsh’s original accession numbers are as follows: [1607 and| 12, 1904 catalogue 

number of the Yale University Museum. 

¢Marsh refers here to MW. grandis, a larger species described in the same paper. 
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The figure below represents the back of the skull with the atlas attached, and the 

post-occipital bones in place. The axis and third cervical were also found in posi- 

tion. These will serve to distinguish the present species from the others of the 

genus, as they are proportionally much longer and of lighter structure. 

The hind feet of the present specimenagree in general structure with those of 

Morosaurus grandis, but differ in having the first digit unusually large and massive 

in comparison with the others. The third, fourth, and fifth are especially slender. 

The writer has been unable to find the ‘‘ other parts of the skele- 
ton” mentioned by Marsh in his original description. Moreover, a 
rough field sketch accompanying the type specimen only shows the 
posterior portion of the skull, atlas, axis, and third cervical, and 
these elements in all probability constitute the type specimen. 

The hind foot which is 
mentioned as appertaining 
to the ‘* present specimen” 
is also missing, unless 
Marsh refers here to the 
right pes (Cat. No. 5369, 

U.S.N.M., [1655] Marsh’s 
accession number, figured 
in Plate XX XVII, fig. 2, 
in’ Dinosaurs of North 
America), and which he 
has identified as belonging 
to Morosaurus agilis. See 
fig. 24. Marsh must have 

Fig. 1.—SKULL OF MOROSAURUS AGILIS (CAT. NO. 5884), POS- inadvertently referred the 

OnrAmiad’ ¢, opoMtom, eRocran, Ge caiticix, oF Gia, Don ge UDI Ue DecleggmaE 
e0, EXOCCIPITAL; 7, INTERCENTRUM OF ATLAS; 1, NEURAL original field labels still 
deen et oe eg po, POSTORBITAL; 8, SQUAMOSAL; SO, with the specimens dis- 

cussed here, show the type 
was collected in 1883, while the hind foot was not found until 1888, five 

years later. Fig. 1, Plate XX XVII, Dinosaurs of North America rep- 
resents the right manus (Cat. No. 53871, U.S.N.M., Marsh’s original 

number 1655) of JZ. ag/lis, also in the collection of this Museum. See 
fig. 2a. With the foot are the radius and ulna. Both of the feet 
were collected by Mr. Felch at the same time and place, ‘‘ Garden 

Park,” near Canon City, Colorado, from the Upper Jurassic (Morrison 
Beds), in 1888. Whether they belong to the same specimen or even 
to the same species, in the state of our present knowledge can not be 
determined with any degree of certainty. 

The ‘** quarry” at Canon City, where Marsh secured the remains of 

various specimens of the Dinosauria, is commonly known as a ‘‘ gen- 
eral quarry,” as from it have been obtained the remains of a large 
number of individuals representing several genera and species ina 
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disarticulated and scattered condition, so intermingled that, unless a 

skeleton has become isolated or is still articulated, the several elements 

composing it can not be reassembled with the absolute assurance that 

they pertain to a single individual. The writer is inclined to the opin- 

ion that the identification of the manus and pes of J/. ag7//s has not 

been accurately made, and until we have more positive evidence it 
would be well to reserve our decision. 

While Marsh pointed out in his original description that JZ ag7/is 

is the most diminutive member of the Morosauridee, from our present 

knowledge of the skeletal structure of the Opisthoccelian dinosaurs, 
the writer believes that his estimate of the length of Morosaurus agilis 

Fig. 2.—MOROSAURUS AGILIS? 7 NAT. SIZE. @, FRONT VIEW OF RIGHT FORE FOOT (CAT. No. 5371) 

c, CARPAL BONE; I-V, METACARPALS; b, FRONT VIEW OF THE RIGHT HIND FOOT; I-V, DIGITS 

(CAT. No. 5869), } NAT. SIZE. 

at 15 feet would fall far short of the total length, and it would not be 

surprising were the skeleton found to exceed twice the original 
estimate. 

DESCRIPTION OF THE TYPE SPECIMEN. 

With the exception of two genera our knowledge of the skull of the 
Opisthocoelian dinosaurs is extremely limited. Recently Dr. W. J. 
Holland” has published a very complete description of the skull of 
Diplodocus based on all of the known material, and in a preliminary 

paper Prof. Henry F. Osborn? has mentioned some of the important 

a@W.J. Holland, Osteology of Diplodocus Marsh, Memoirs of the Carnegie Museum, 

Pittsburg, Pennsylvania, II, No. 6, 1906. 

6H. F. Osborn, Nature, LX XIII, Jan. 18, 1906, p. 283, fig. 2. 
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features of a beautifully preserved skull of J/orosaurus grandis now in 

the American Museum of Natural History, New York. 

Although Marsh determined most of the elements composing the 
posterior aspect (see fig. 1) of the skull of Morosaurus agilis, he did 
not describe them in detail; therefore the writer, because of the rarity 
of the Opisthocoelian dinosaurian skulls, as well as to make our 
knowledge of these crania a little more exact, now attempts such a 
description. 

DESCRIPTION OF SKULL. 

The skull of J/. agilis, although somewhat distorted by crushing, 
shows quite clearly the relationship of the several elements of the pos- 
terior portion. The occipital segment consists of four bones, basioc- 
cipital, exoccipitals, and supraoccipital, and the plane of the occiput 
forms an obtuse angle (see Plate XII) with the fronto-parietal part of 

the skull. The basioccipital extends well posterior ¢o the median por- 
tion of the skull and forms the greater part of the subcircular convex 
condyle. Dorsally it unites by suture with the exoccipitals (see fig. 
3). The latter bones enter into the formation of the occipital condyle 
and entirely exclude the basioccipital from the boundary of the fora- 
men magnum. ‘This arrangement of the occipital bones approximates 

the conditions found in the Chelonia. <Atlantosaurus montanus, as 

figured” by Marsh, shows a similar arrangement of these elements. 

The ventral side of the basioccipital in advance of the condyle is 
somewhat concave longitudinally and convex transversely, thus form- 
ing a well-defined neck. Anterior to this constriction a broad hypo- 
physis begins to develop, being directed downward. Ventrally, how- 

ever, this region has been badly injured, and the greater part of the 
basioccipital processes are missing. The suture between the basioc- 
cipital and basisphenoid is entirely obliterated. 

The exoccipitals are not as broad nor as strongly developed as in 

Diplodocus, and they also differ in the backward extension of the basal 
portion for articulation with the basioccipital. The exoccipitals entirely 
enclose the foramen magnum and also enter into the formation of the 

occipital condyle. Laterally they articulate with the parietals and 
squamosals, the articulation with the latter being principally with the 
paraoccipital process which extends outward, backward, and down- 
ward. This process is expanded medially, but tapers to a rounded 
obtuse end. There are no posterior fossa in the skull of Jorosaurus 
agilis. The suture at the union of the exoccipitals is entirely closed. 

The supraoccipital is roughly an irregular subtriangular plate of 
bone occupying the space between the parietals above and the exoc- 
cipitals below. On the median posterior surface a very pronounced, 

a@O. C. Marsh, Dinosaurs of North America, Sixteenth Ann. Rept., U. 8. Geol. 

Survey, Pt. 1, 1896, pl. xv, fig. 1. 
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somewhat roughened ridge is developed, which in Dplodocus, Doctor 

Holland has interpreted as the point of attachment for the nuchal liga- 

ment. Marsh has represented the suture between supraoccipital and 

exoccipital as continuing straight across toward the median line, but 

after removing the pro-atlas it was found to turn upward. (Compare 

figs. land 3.) The further direction of this suture can not be deter- 

mined from this specimen. 

The parietals appear as two lateral processes extending from either 

side of the crest of the skull backward and downward, thus forming 

the anterior and inner lateral margins of the supratemporal fossa. 

The parietal suture is not indicated in this specimen. As shown by 

Professor Osborn in J. grandis, the parietals hardly enter into the 

composition of the roof of the 
cranium. Anteriorly they 
unite with the frontals, pos- 
teriorly with the supraocci- 
pital which they enclose on 
three sides. At their poste- 

rior termination they overlap 
the squamosals. To a lim- 
ited extent the parietal artic- 
ulates with the exoccipitals. 

The great backward and 
downward extension of the 
parietals seem peculiar to this 
species. 

Only a portion of the sgua- A 

mosal of the left side is pre- FIG. 3.—OBLIQUE POSTERIOR VIEW OF THE SKULL OF Mo- 

served with this specimen. “ATR Anus(CatNo- ti), Lnan MRPs 
It forms the posterior bound- 0.c, OCCIPITAL CONDYLE; Pa, PARIETALS; Po.f, POST 

ee Se apeniouapgral 9 Trois So seco oun 
fossa. Along its inner mar- 
gin it articulates with the paraoccipital process of the exoccipital. 
Anteriorly it is overlapped by the posterior extremity of the parietal 

and externally it meets the postfrontal. 

SS 

The fronta/s appear to be united on the median line by an interlac- 
ing suture. Over the orbital cavities the bone is thickened and the 
exterior margins somewhat roughened and rounded. Anteriorly and 
medially these bones thin out to a sharp edge. A broad process is 
sent out from the outer anterior margin which probably articulated 
with the prefrontal while the median part articulated with the nasals. 
The orbital surface is concave antero-posteriorly. Its inferior surface 
united by suture with the orbitosphenoid. 

The element here designated by the writer as postfrontal is the one 
Marsh identified as the postorbital bone. (See fig. 1 po. and Plate 

y 
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XIIpo. f.). He also omitted the suture between postfrontal and 
frontal, which is plainly shown on the specimen. (See Plate XIII.) 

While there is no positive evidence that the postfrontal is now cor- 
rectly identified, yet after a comparison with other reptilian skulls, 
both fossil and recent, it appears to the writer the most logical arrange- 
ment of this region of the skull. The postfrontal at its anterior 
extremity articulates with the frontal and parietal, with the former by 
along lapping suture. (See Plates XIl and XIII.) Its inner margin 
constitutes the outer posterior boundary of the supratemporal fossa. 
At the posterior boundary of this fossa an inwardly directed expansion 
of this bone unites with the squamosal. Its anterior surface enters 
into the boundary of the orbital cavity. 

The bastsphenoid articulates posteriorly with the basioccipital and 
exoccipitals and laterally with the alisphenoids and orbitosphenoids. 
The basipterygoid processes are broken off and gone. 

The alisphenoid and orbitosphenoid bones are present, but their 
boundaries can not be definitely defined at this time. Where the 

orbitosphenoid articulates with the ventral surface of the frontals are 
several notches or openings leading into the cerebral cavity. 

OPENINGS IN THE SKULL. 

The foramen magnum is wholly inclosed by the exoccipitals. The 
outline of the foramen has been distorted somewhat by crushing, but 
it appears higher than wide and was probably oval, as represented in 
the restored drawing. (See fig. 3.) 

The supratemporal fossa is suboval in form and opens outward 
and backward. It is bounded anteriorly by the parietal and post- 
frontal; the inner wall is formed by the parietal and bounded posteri- 
orly by the squamosal, its outer wall by the postfrontal. 

Only the superior boundary of the orbital cavity is shown in this 
specimen. This is concave antero-posteriorly and is formed above by 
the frontal and postfrontal. The inner posterior wall is bounded 
chiefly by ali- and orbitosphenoids. See Plate XILO. sp. and AJ. sp. 

There is no evidence of a pineal foramen in M. agilis. However, 
Marsh makes the following observation:¢ ‘*In one specimen of J/oro- 
saurus, a similar opening has been observed, but in other Sawropoda 
the parietal bones, even if thin, are complete.” He probably refers 
here to the skull of A/orosaurus grandis, of which he figures a poste- 
rier portion in the Dinosaurs of North America. Plate XXX, fig. 2. 
The presence of a well-defined pineal foramen in the skull of Joro- 
saurus grandis appears now to be definitely determined by Professor 
Osborn after a preliminary study of three Morosaurus skulls, of which 
he has published a figure of the more complete one.? He makes the 

a@Am. Jour. Sci., XX VII, February, 1884, p. 162. 

OH. F. Osborn, Nature, LX XIII, 1906, p. 283, fig. 2. 
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following comments: ‘*The most important point brought out is that 
all three skulls exhibit a well-defined tubular opening on top of the 
skull at the junction of the parietals and paraoccipitals. This foramen 
is smoothly lined with bone and leads directly down into the cerebral 
cavity.” 

Lesser foramina.—The brain cast of Morosaurus grandis, figured by 
Professor Marsh, shows at its anterior extremity the olfactory lobes. 
Just anterior to the place these lobes would occupy in the brain case 
of JM. agilis is a large V-shaped opening, through which the olfac- 
tory nerves must have had exit. (See I, Plate XII.) The opening is 
bounded above by the frontals and below by the orbitosphenoids. 
Twenty millimeters posterior to the olfactory foramen are two deep 

circular openings, the optic foramina. (See IL, Plate XII.) These 
appear to merge into one another, but if separated at all it is by a very 
thin septum of bone. In D7plodocus Doctor Holland says they are 
separated by a ‘‘ short filament of bone.” 

Posterior and external to the optic foramina, shown best on the right 
side of the skull, is a subcircular foramen, which probably gave exit 
to the oculomotor nerve. (See III, Plate XII.) 

Situated at a higher level and posterior to the last-mentioned open- 
ing is an oval foramen (this is also best shown on the right side of the 
skull), which, according to analogy of the recent reptilia, is the exit 
for the trigeminal nerve. (See IV, Plate XII.) 

As mentioned before, where the orbitosphenoids unite with the 
frontals along their superior lateral margins is quite a prominent for- 

amen, which may have served as an entrance for blood vessels or the 

exit of nerves. 

Just above the suture between exoccipitals and basioccipital and 
below the paraoccipital process in the exoccipitals are three foramina 

which the writer identifies as follows: The larger and superior one 
probably gave exit to the hypoglossal nerve; this opening passes 
through the exoccipital and enters the posterior margin of the foramen 
magnum a little in advance of its posterior boundaries. External to 
the hypoglossal foramen is the foramen for the pneumogastric nerves, 

while more ventrally still is the foramen through which the internal 
carotid artery enters the skull. 

Pro-atlas.—The pro-atlas or postoccipital is composed of two sub- 
triangular lateral pieces; when in position, as found with this speci- 
men, they are attached to the occiput just above the foramen magnum, 

and extend backward and outward (see fig. 1, a. and Plates XII and 
XIII/. At.), overlapping the neural arches of the atlas, thus affording 
a protection to the spinal cord at this point. 

These lateral pieces in profile are subtriangular, flattened, and some- 
what curved antero-posteriorly. The anterior ends (see fig. 44.) are 

greatly thickened and~somewhat concave transversely, to better fit the 
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posterior surfaces of the exoccipitals with which they articulate. A 
notch and groove on the anterior end and side appear to indicate the 
course of a nerve. The internal surface of this bone is gently concave 
antero-posteriorly. The shaft gradually converges from the thick 
anterior to a thin posterior end. 

Marsh has found the pro-atlas present in two members of the 
Opisthocelia (Sauropodia), i. e., Morosaurus and Apatosaurus (Bronto- 
saurus).© They have not been found in Diplodocus, although, after 
an examination of the posterior part of two skulls in the collection of 
this museum, a flattened roughened surface on the exoccipitals just 
above the foramen magnum would appear to indicate that these. bones 
were also present in this genus. 

The pro-atlas is often regarded as a vestige of a degenerate vertebra 
‘in front of the atlas, but Reynolds? says in the Crocodilia it isa mem- 

brane bone, and therefore not properly a verte- 
bral element. In the crocodile these lateral 
pieces are united on the median line, thus form- 
ing a single element. 

Marsh has designated these elements in J/. 
agilis as the ‘*post occipital bones,” but as 
they appear homologous with the dorso-lateral 

a 6 

Fig. 4.—RIGHT HALF OF THE 

PRO-ATLAS OF MOROSAURUS 

AGILIS (Cav. No. 5384), Nat. e@lementsin Rhynchocephalia, certain Lacertilia, . 
SIZE. @, LATERAL VIEW; b, 
a es Te Crocodilia, Pterosauria, and Chelonia, to the 

writer there seems no good reason why the 
older term, pro-atlas, should not apply here. 

Marsh gives the following measurements of the pro-atlas of J/oro- 
saurus grandis: 

mm, 

Greatest lengths ss 22. Cae eee re eee er ee 65 

Greatest length of surface opposed to exoccipital......-.....-------- 3 

No:.5384.- Greatest lenothepnoatlasiot Wis wgilts= ee eee 45 

No. 5384. Greatest length of surface opposed to exoccipital of M. agilis.....---- 27 

Atlas.—The atlas is composed of four separate pieces, the inter- 
centrum, two neural arches or neurocentra, and the odontoid process. 

Like the atlas of Diplodocus, this element in Morosaurus agilis is 
short antero-posteriorly and without transverse processes. The pieces 
composing the atlas were found articulated, and although they have 
suffered somewhat from lateral compression (see fig. 5), there was not 

enough displacement to render it difficult to properly interpret them. 
The éntercentrum is, roughly, a moderately thick subcrescentic bone, 

both ends being truncated almost horizontally, thus forming two sur- 
faces for articulation with the neural arches. The upper anterior 
surface is deeply excavated and well adapted for articulation with the 

«E.S8. Riggs, Field Columbian Museum Publication, p. 82, Geol. Ser., II, No. 4, Aug. 

1, 1903. Riggs has shown that Bronlosaurus is a synonym of Apatosaurus. 

0S. H. Reynolds, The Vertebrate Skeleton, 1897, p. 240. 
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occipital condyle. Posteriorly it articulates with the odontoid and 
intercentrum of the axis. The median superior surface is concave 
transversely and somewhat convex antero-posteriorly. On either side 

of this median concave portion are broad articular surfaces upon which 

the pedicels of the neural arch rest. The somewhat roughened surfaces 
of these facets look upward and slightly outward instead of upward and 
outward, as Doctor Holland” has shown to be the case on the inter- 

centrum of Diplodocus. The ventral surface is slightly concave antero- 
posteriorly and quite evenly rounded transversely. On either side of 
the median line of the posterior margin of the lower surface are small 
facets (see fig. 5 and also Plate XII7.), which represent the points of 
attachment for the cervical ribs. Just above these processes on the 
lateral surfaces the bone is somewhat excavated, forming two shallow 
pits. 

The neural arch, or neurocentrum, is an irregularly curved bone, 
strongly concave inwardly and convex outwardly. It articulates with 
the intercentrum by means of a heavy articular 
base from which rises a broad, winglike plate. 
This articular end has three faces, one which 

unites with the intercentrum, a second large one 
which looks forward and inward and forms a part 
of the cup for the reception of the occipital con- 
dyle, and a third, the smallest of the three, which 

looks backward and inward and opposes the lateral 
anterior face of the odontoid. These faces all meet Fis. 5.—Anrerior view 

: : ? OF ATLAS OF MOROSAU- 
one another at obtuse angles. Abovethearticular yi. gérus (Car. No. 
end just described the shaft of the neural arch is 5384), 2 Nav. sizm. A. In, 
constricted, but superior to this neck it widens out oy wpenan act, 
into a broad, thin, curved plate which, with the — ©, ovoytorm; r, rrp Fa- 

plate of the opposite arch, forms the covering  “"” 
of the neural canal. Where these plates oppose one another supe- 
riorly the ends are broadly rounded antero-posteriorly, though prob- 

ably they never united, but were held together by lgamentary 

attachments. This plate, where it broadens anteriorly, terminates 

evenly in a thin, sharp, vertical edge, which is overlapped by the pos- 
terior extension of the pro-atlas. The posterior extent of the neuro- 
centrum can not’ be determined accurately from this specimen, 
although the presence of anterior zygapophyses on the axis (see Plates 
XII and XIIIa. zyg.) would indicate that the ‘process continued far 
enough posteriorly to articulate with this surface.’ Marsh’s figure of 

the posterior view of the skull is apparently defective in this respect. 
(See fig. 1.) The odontoid or pleurocentrum has suffered considerably 
from crushing, but enough is preserved to determine its most im- 
portant characters. The posterior articular face (see fig. le.) is 

a@W. J. Holland, Memoirs of Carnegie Mus., Pittsburg, II, No. 6, p. 247 

The posterior extension ot this element in M. grandis is well shown in fig. 6, 
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slightly cupped and but little roughened, and in this specimen at 
least, shows no indication of coalescence with the axis. The anterior 

surface is rounded, not evenly, but somewhat constricted about the 

middle. The upper surface, which forms the floor of the neural 

‘anal, is slightly concave transversely. 

Measurements of atlas. 
mm 

Non do845 1 Greahestal emo liostein tence rn tic U0 ees 15 

INOW S384.) Greatestawa citing otetmibex.@ erty Wi ss ae eee ee eee meee ysl 

INO D3845 Greatest, Ine oilnity @ Tere til eS eer oer ene ee meee ea 55 

Awis.—The centrum of the axis is opisthoccelus and especially light 
and delicate in its construction. With certain modifications the cen- 

trum is concave longi- 
tudinally both on its lat- 
eral and ventral surfaces 
and convex transversely. 
The greatest length of the 
centrum is a trifle more 
than two-thirds the height 
ot the vertebra from the 
ventral surface to the top 
of the neural spine. In 
these dimensions it differs 
from the axis of J. 
grandis, whose length of 

centrum is hardly more 

of the vertebra. (See fig. 
6.) 
On the left side is a 

deep pleurocentral cav- 
Fic. 6.—SIDE VIEW OF AXIS AND PART OF ATLAS OF MOROSAU- ity, the depth of which is 

RUS GRANDIS (No. 1905 YALE UNIVERSITY MUSEUM), ABOUT 

1 NAT, SIZE. @, LEFT HALF OF NEURAL ARCH OF ATLAS; b, probably somewhat ex- 
POSSIBLE INTERCENTRUM OF AXIS; 0, ODONTOID PROCESS; ageerated bv crushing. 

P.zyg, POSTERIOR ZYGAPOPHYSIS. y r 
This cavity is separated 

from the very shallow one of the opposite side by a thin septum of 

bone. Posteriorly this eavity is only separated from the cup for 
the ball of the succeeding vertebra by a thin convex plate of bone. 
Anteriorly it ends a little in advance of the center of the centrum. 
The anterior end of the centrum is gently rounded on either side. A 
vertical plate is developed behind, which is a cuplike excavation and 
lies in front of the pleurocentral cavity. On either side of the ante- 
rior ventral surface are what might be called infralateral cavities. 
These extend well forward into the ball of the centrum and are sepa- 
rated from one another by a thin median plate of bone. These cayi- 

than one-half the height 



are not present in the axis of Diplodocus, and they also appear to be 
absent in the axis of J/. grandis. (See fig. 6.) 

The anterior ventral surface of the centrum is abruptly truncated 
transversely, forming a broad, flat facet for the intercentrum of the 
axis. This element, so far as the writer has been able to ascertain, 

has never before been found in a member of the Opisothoccelia. In 
older individuals it may coalesce with the centrum and thus lose its 
identity. However, many of the sutures one would expect to find 

distinct in this individual have become entirely obliterated. The 
specimen of J/. grandis described and figured by Marsh, which, 
according to the figures given, is a very much larger individual, 
shows sutures between the centra and spinous processes of the verte- 
bre. Yet in this very much smaller specimen there is no indication 
whatever of their union. So it would appear, as 
inferred by Marsh in his original description, that 
this is an adult representing the most diminutive 
member of the genus. 

The second intercentrum (see fig. 7Aw. /n.) is 
a small rectangular block of bone of greater width 
than length and of medium thickness, being 
thicker in front than behind. The posterior bor- 
der is straight and fits closely to the truncated 
ventral surface of the centrum. It thus occupies 
a primitive position, as found in /Vatecarpus, and 
forms a liplike projection. An examination of ie oe eae eee 

Marsh’s figure of the axis of J/. grandis would satus (Car. No. 5384), 
indicate that it also bore an intercentrum, but in eee Aor eee 
that case probably became completely co-ossified — P.zyy, posterior zyGa- 

With the centrum. (See fig. 63.) The anterior  TOPRYSES ty TRANS 
border is gently convex transversely. This ele- 
ment occupies the excavated surface of the centrum and does not 
extend below the lower surface. It is 22 mm. wide and 14 mm. long. 
From the posterior and superior borders of the neural arch two 

diverging postzygapophysial lamina rise. These extend upward and 
backward until the postzygapophyses are reached; above them they 
continue upward and forward, meeting anteriorly and superiorly, 
forming the prespinal lamina. They thus inclose a deep postspinal 
cavity which opens posteriorly and superiorly. Prominent rugosities 
are developed just above the postzygapophyses. These also appear 
to be present on the axis of Morosaurus grandis. 
A transverse process is developed on the anterior sides of the neural 

arch. It is moderately broad and thin and is directed downward, 

backward, and outward, terminating in a rounded end. The hori- 
zontal lamina extends from the transverse process to the postzygapo- 

11 Proc. N. M. vol. xxxii—07 
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physes at an ascending angle. The inferior blade of the diapophysial 
lamina connects the transverse process with the side of the neural 
arch, thus forming the anterior wall of the postdiapophysial cavity. 
The pre- and supradiapophysial cavities are not present either in JZ. 
agilis or M. grandis. On the left side, just in front of the pleurocen- 
tral cavity, is a small foramen (7, Plate XII) which is wanting on the 

opposite side. The axis of J/. agd/is may be distinguished from that 
of M. grandis by the more anteriorly directed spine of the former, by 
the posterior extension of the postzygapophyses, and by the greater 
length of the centrum in proportion to its height. The writer believes 
that the cavities can not be considered sufficiently reliable characters 
for even specific separation, as they are not at all constant in shape, 
size, or position. Even on the same vertebra, as shown in this speci- 
men, cavities found on one side may be absent on the other. 

Measurements. 
mm. 

No. 5384. ‘Greatest length of centrum) Of axis: =. 55-.s-se- esse sree eee ae eo 

No. 5384. Greatest height of axis (taken at the middle)..-.-...-...------.---- 97 

Third cervical.—This vertebra was articulated with the axis, so its 
position may be considered absolutely determined. Like the other 
elements of the type specimen, it has suffered somewhat from lateral 
crushing. The transverse processes, postzygapophysial lamina, and 
postzygapophyses are wanting. This is the first vertebra of the ver- 
tebral column to have the anterior zygapophyses prolonged beyond 
the end of the ball of the centrum. Although the transverse processes 
are missing, a well-developed articular facet (see 7, Plate XIJ) on the 
lower anterior margin of the centrum shows the place of attachment 
for the capitulum of the cervical rib. 

The spinous process, as-figured, has been crushed forward somewhat 
from its normal position. This spine anteriorly is a thin plate of bone 
formed by the union of the prezygapophysial lamina, but shows no 
indication of being bifid at its apex, as Hatcher has represented the 
spine on the third cervical of Déplodocus, or as the fourth cervical 
of M. grandis is known to be. The large pleurocentral cavities 
posteriorly are separated by a thin septum of bone, but anteriorly 
this partition fails and they become confluent. As in the.axis, this 
cavity occupies the posterior half of the centrum. On the anterior 
part of the centrum just above the facet for the cervical rib is another 
lateral cavity, nearly round in outline and extending well into the ball 
of the centrum. There’ is also a prediapophysial cavity which is 
separated from the postdiapophysial cavity by the lower blade of the 
diapophysial lamina. This cavity is not present on the right side of 

the centrum. 
Principal measurements. 

mm 

No. 5384. Greatest length of centrum of third cervical ............-.---.------ 95 

No. 5884. Greatest height of third cervical. .2.222 255. oeeeeeeee ese eee OU) 
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OCCURRENCE AND RELATIONSHIPS. 

Of the five species Marsh has proposed under this genus, two (J/. 
grandis” and M. agilis) were first known from the Jurassic of Colo- 

rado. The other forms (AZ. ¢mpar, robustus, and lentus), as well: as 
M. grandis, have been found in the Jurassic of Wyoming. If Hatch- 
er’s suggestion proves correct—that the beds at Canon City, Colorado 

(from which Marsh obtained some of his type specimens), are the equiv- 
alent of the marine or Baptanodon beds of northern localities, and there- 
fore represent a lower horizon of the Jurassic—it would be to this 
region that we would naturally turn for the ancestors of those species 
found in the higher beds of the Wyoming localities. 

The small size, in addition to the presence of a second intercentrum 

on the axis and no evidence of bifurcation of the single spine of the 
third cervical of JZ. agilis, might suggest a somewhat primitive con- 
dition as compared with the later forms. This supposition, however, 
bears but little weight and is not substantiated by other paleontological 
evidence, as several genera and species of the Opisthoceelia, apparently 

identical, have been found in both regions, and it is quite probable 
that later we shall find that JZ. ag7/zs enjoys a like geological and geo- 
graphical distribution. Already Professor Osborn’ has referred to a 
forefoot from the ‘* Bone Cabin” quarry as possibly being J/. ag7/is, 
but this is. doubly doubtful since we are uncertain of the identification 
of the so-called forefoot of JZ. agilis by Marsh. Of the five species 
named by Marsh but few distinguishing characters have been given, 
and at this time little can be said regarding the relationship of the 
several forms. 

The primitive characters found in J/orosaurus agilis suggest to the 
writer the possibility that the type specimen, when more complete 
material is known, may be found to pertain to one of the members of 
the more primitive family Brachiosauride,’ possibly the smaller genus 
Haplocanthosaurus.“ Unfortunately, none of the representatives of 
this family have the anterior cervical region preserved; so judgment 
on the question raised here must be deferred until homologous parts 
are discovered. While the writer is aware of the close relationship 
of the Brachiosauride and Morosauride, the simple spine of the 
third cervical of Morosaurus agilis is particularly suggestive as to the 
possibility of its being a member of the former family. 

@ Williston has pointed out that M. impar and grandis are synonyms (Kans. Uniy. 

@Quartes Ville ps Lio 

6H. F. Osborn, Bull. Am. Mus. Nat. History, ITI, 1899, p. 170. 

¢K. 8. Riggs, Field Columbian Museum Publication, p. 94, Geol. Ser., II, No. 6, 

Sept. 1, 1904. 

aJ. B. Hatcher, Memoirs of Carnegie Museum, Pittsburg, II, No. 1, 1903. 
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A NOTE ON THE GENUS CAMPTOSAURUS. 

In comparing the axis of JMorosaurus agilis with the homologous 
parts of other Dinosaurian specimens in the U. 5. National Museum, 

the writer found, on the axes of two individ- 
uals of ‘the genus Camptosaurus, intercentra 
attached by suture to the centra of the axes. 
So far as the writer is aware, this element has 

Axes not been observed before in a representative 
Lie of the Orthopoda. Inthe smaller (No. 5474, 

U.S.N.M.) and probably younger specimen 
the intercentrum has been somewhat crushed 
out of position, but in the larger specimen (No. 
5478, U.S.N.M.) it is retained in place, as 
shown in fig. 8 (Aw. /n.). 

nae ik Petty ON ey Inferiorly the intercentrum ot Camptosaurus 
Las AND axis or Campero. is roughly subelliptical in form, the longer 
cats $e “A® axis being transverse. It is closely united by 
CENTRUM; Ax., AXIS: Ar. In., Suture to the lower half of the anterior end of 

ee ae the centrum, forming a prominent liplike pro- 
jection which, when articulated, underlaps 

somewhat the intercentrum of the atlas. Ina fully adult specimen this 

element would probably become co-ossitied, as in J/orosaurus grandis, 
and thus lose its identity. Viewed from 
the side, it is triangular in form, the deepest 
portion being next to the centrum. The 
inferior surface is gently convex trans- 
versely and slightly concave antero-pos- 
teriorly. Seen from the front, the center 
has the greatest vertical depth, the upper 
margins gradually sloping down to the lat- 
eral borders. The anterior face is smooth 
and somewhat concave supero-inferiorly. 
There are two small pits on the median 
anterior part of the inferior surface. The 
presence of an axis intercentrum in both 

the Opisthoccelia (Sauropoda)and Orthopoda “Vy nior vinw. 4 NAT. SIZE. e. 
(Predentata) tends to confirm somewhat the — Disrau enps; il., race For 110M; 

contention of Marsh and Hatcher that the pee es pee sy pee 

Dinosauria is a natural group, and in the ex- 
amples cited here it should be considered a persistent primitive char- 
acter which was present in a remote but common ancestor. 

e* 

Fig. 9.—ISCHIA OF MOROSAURUS; 
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NOTE. 

The writer takes this opportunity to call attention to fig. 3, Plate 

XXVIII, ‘‘ Dinosaurs of North America” (reproduced here as fig. 9), 
which, according to Professor Marsh, illustrates the ischia of D7p/o- 

docus longus. After an examination of the original specimen, No. 
4975,¢ now in the U.S. National Museum, it appears beyond question, 
as shown by the characteristic union of their distal ends, that these 
ischia pertain to the pelvis of one of the larger species of the Moro- 
sauride. The greatest length of the better preserved ischium is 
800 mm. 

EXPLANATION OF PLATES. 

IPTATE, XG. 

a. Neural arch of atlas. | O. sp. Orbitosphenoid. 

Al. sp. Alisphenoid. Ra: Parietal. 

At. Atlas. P. At. Pro atlas. 

Ax. Axis. Po. f. Postfrontal. 

a. zyg. Anterior zygapophysis of axis. Tr: Articular facet for attachment of 

b. Intercentrum of atlas. cervical rib. 

B. oce. Basioccipital. |S. #  Supratemporal fossa. 

@. Odontoid. S. oc. Supraoccipital. 

d. Intercentrum of axis. Sq. Squamosal. 

Ex.oc. Exoccipital. ls Olfactory foramina. 

Je Frontal. TUE Optic foramen. 

i Foramen. eelalele Oculomotor foramen. 

O. C. Occipital condyle. Peale Trigemenial foramen. 

Side view of the posterior portion of the skull, the atlas, axis, and third cervical of 

Morosaurus agilis. 

Type specimen (No. 5384) one-half natural size. 

PuatTe XIII. 

Side view of the type of Morosaurus agilis (No. 5384), one-half natural size. From 

a photograph. 

“Marsh’s original accession number is 1655. The specimen is from the Morrison 

Beds of the Jurassic, near Canon City, Colorado. 
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NEW MOLLUSKS OF THE FAMILY VIFRINELLIDA FROM 
THE WEST COAST OF AMERICA. 

By Paut Bartscn, 

Assistant Curator, Division of Mollusks, U.S. National Museum. 

The United States National Museum has from time to time received 
additions to the collections of this family, among which are quite a 
number of undescribed forms. These are here diagnosed and figured. 

VITRINELLA OLDROYDI, new species. 

Shell small, sublenticular, semitransparent, a little more convex 

above than below. Nepionic whorls not differentiated from the rest, 
the entire upper surface smooth and shining, marked only by irregu- 
larly distributed incremental lines. The upper sides of the whorls are 
moderately and evenly rounded. Sutures well marked. Periphery of 
the last whorl well rounded. Base moderately well rounded, openly 

FIG. 1.—VITRINELLA OLDROYDI. (@, TOP VIEW; b, SIDE VIEW; ¢, BASAL VIEW. 

umbilicated to the very apex. Columellar wall of the base well 

rounded (not concaved). Aperture decidedly oblique, broadly oval; 
outer lip thin; columella decidedly curved and somewhat expanded at 
its insertion; parietal wall covered by a rather strong callus which 

partly fills the posterior angle. 
The type, Cat. No. 158777, U.S.N.M., was collected in low water at 

Point Loma, California. It has three and three-fourths whorls and 

measures: Greater diameter, 2.1 mm.; lesser diameter, 1.6 mm.; alti- 

tude, 0.8 mm. 

PROCEEDINGS U.S. NATIONAL Museum, VOL. XXXII—No. 1520. 
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There are five additional lots in the collection of the U. S. National 

Museum: Cat. No. 127563, eleven specimens from San Pedro, Cali- 

fornia, collected by Mrs. T. S. Oldroyd; Cat. No. 192684, three from 

Terminal Island, California, collected by Mrs. W. H. Eshnaur; Cat. 
No. 60911, five specimens, collected by Mr. C. R. Orcutt, at San Diego, 
California; two, Cat. No. 183355, collected by Mr. Bailey, at La Jolla, 

California; and five, Cat. No. 105485, that were collected by Mr. H. 
Hemphill, at Point Abreojos, Lower California. 

VITRINELLA ESHNAURI, new species. 

Shell moderately elevated, subglobose, thin, almost transparent, 
glassy. Nepionic whorls 13, scarcely differentiated from those which 
follow, well rounded, smooth. Succeeding whorls well rounded, some- 

what inflated, marked only by exceedingly fine lines of growth. 
Sutures well impressed. Periphery of the last whorl well rounded. 
Base moderately rounded, marked only by incremental lines, with 
narrow but open umbilicus, which is obsoletely angled at the outer. 
edge. Columellar wall of umbilicus vertical from the outer edge to 

FIG. 2.—VITRINELLA ESHNAURI. (@, TOP VIEW; b, SIDE VIEW; C, BASAL VIEW. 

within a short distance of the parietal wall, where it bends outward to 
join the preceding turn. Aperture decidedly oblique, almost circular; 
outer lip thin and translucent; columella quite strong and decidedly 
curved; parietal wall covered by a moderate callus which forms an 

acute angle with the posterior margin of the lip. 
The type, Cat. No. 127557, U.S.N.M., was collected by Mrs. 

Oldroyd at San Pedro, California. It has 43; whorls and measures: 
Greater diameter, 2.3 mm.; lesser diameter, 1.9 mm.; altitude, 1.8 mm. 

Seven additional specimens were dredged by Mrs. Eshnaur at Ter- 
minal Island, California, three of which are entered under Cat. No. 
192685, U.S.N.M., the remaining four being in Mrs. Eshnaur’s 
collection. 

VITRINELLA ALASKENSIS, new species. 

Shell small, subglobose, semitransparent. Nepionic whorls 14, well 
rounded, smooth. Succeeding turns somewhat inflated, well rounded, 
separated by strongly impressed sutures, marked only by incremental 

lines. Periphery and base of the last whorl well rounded. The latter 
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narrowly and openly umbilicated to the very apex. Columellar wall 
of the umbilicus not flattened nor angulated at the outer edge, but 
evenly rounded with the rest of the base. Aperture forming a broad 

semioval, of which the columellar side forms the short diameter; outer 

FIG. 3.—VITRINELLA ALASKENSIS. @, TOP VIEW; 0D, SIDE VIEW; ¢, BASAL VIEW. 

lip thin and semitransparent; columella slender and curved; parietal 
wall covered by a thin callus. 
The type and eight additional specimens, Cat. No. 109470, U.S.N.M., 

were collected by Dr. William H. Dall at Unalaska, Alaska. The 
type has 34 whorls and measures: Greater diameter, 1.6 mm.; lesser 
diameter, 1.2 mm.; altitude, 1.2 mm. 

DOCOMPHALA, new subgenus. 

Shell like typical Vitrinella except in the structure of the umbilicus. 
In Vetrinella ss. the columellar wall of the umbilicus is smooth. In 
the present group it is divided into two parts, the basal half of which 
is devoid of sculpture, excepting incremental lines, while the inner half 
is marked by strong, oblique, rounded ribs. 

Type.— Vitrinella (Docomphata) stearnst. 

VITRINELLA (DOCOMPHALA) STEARNSI, new species. 

Shell depressed, lenticular, a little more convex above than below. 
The nepionic portion of the shell consists of the first one and a half 
turns, which are small, slightly convex, and smooth. The turns which 
succeed the nepionic part of the shell are strongly, obliquely, trans- 
versely ribbed on the upper side, but these ribs gradually grow weaker 
as the shell increases in size and disappear entirely after one and one- 
half turns, the remaining portion being marked by mere lines of 
growth on the upper surface. Periphery of the last whorl well 
rounded. Base very gently rounded, crossed by rather strong incre- 
mental lines. Umbilicus wide and open to the very apex, decidedly 

angulated at the outer margin. The columellar wall is strongly con- 
caved from the outer angulation to the junction with the preceding 
whorl, the inner half of it bears a series of strong ribs behind the 
aperture. Aperature decidedly oblique; outer lip acute, forming a 
regular semioval of which the parietal wall and columella form the 
short diameter; columella short, stout, concave; parietal wall covered 
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by a thick callus, which renders the peristome continuous and forms 
an acute angle with the outer lip posteriorly. The parietal callus and 
columella form a strongly sigmoid curve. 

\ 

Fic. 4.—VITRINELLA (DOCOMPHALA) STEARNSI. d, TOP VIEW; b, BASAL VIEW; ¢, SIDE VIEW. 

The type and three young individuals are part of the Stearns Col- 
lection and are entered as Cat. No. 74011, U.S.N.M., and come from 
Monterey, California. 

The type has 43 whorls and measures: Greater diameter, 3.8 mm. ; 
lesser diameter, 3 mm.; altitude, 1.5 mm. 

VITRINELLA (DOCOMPHALA) BERRYYI, new species. 

Shell small, semitransparent, lenticular, with the upper part only 
slightly more convex than the base. Nepionic whorls forming a little 
more than one and two-thirds turns, smooth, and moderately convex. 

Fic. 5.—VITRINELLA (DOCOMPHALA) BERRYI. @, TOP VIEW; b, SIDE VIEW; C, BASAL VIEW. 

The portion following the nepionic part is crossed on the upper surface 
by quite regularly spaced, sublamellar riblets, which become weaker 

as the shell increases in size, and disappear completely after one and 
one-half turns; the remaining part of the upper surface being marked 
by weak incremental lines only. Sutures well marked. Periphery 
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of the last whorl well rounded, the first half showing continuations of 
the ribs, the rest being smooth. Base moderately rounded with a 
fairly strong spiral keel which is situated about one-third of the way 
toward the umbilical angle from the periphery. Umbilicus much 
narrower than J”. stearns?, its outer edge terminating in a blunt angle. 
Columellar wall decidedly concaved, the inner half marked by a series 
of strong riblike nodules as in J. stearns/. Aperture decidedly 
oblique, subcircular; outer lip thin; columella very thick, concaved, 
provided with a moderately strong callus which bends back into the 
umbilicus. 

The type, Cat. No. 192686, U.S.N.M., and another specimen in the 
collection of Mr. S$. 8S. Berry were dredged by that gentleman in 12 
fathoms, off Del Monte, Monterey Bay, California. It has 4 whorls 
and measures: Greater diameter, 2.2 mm.; lesser diameter, 1.7 mm.; 

altitude, 1 mm. Another specimen of this species, Cat. No. 192687, 
U.S.N.M., was collected by Mrs. T. S. Oldroyd at San Diego, 
California. 

CYCLOSTREMA XANTUSI, new species. 

Shell small, transparent, with moderately elevated spire. Nepionic 
whorls 13, well rounded, smooth. The succeeding turns are marked 
by a strong peripheral cord and another spiral cord which is situated 

Fic. 6.—CYCLOSTREMA XANTUSI. @, TOP VIEW; b, SIDE VIEW; C, BASAL VIEW. 

a little nearer the summit than the periphery of the whorls. In addi- 
tion to this spiral sculpture there are many (about 48 on the last turn) 
regular, equally spaced, low riblets, which coincide with the lines of 
growth and are about one-third as wide as the spaces that separate 

them. Periphery of the last whorl strongly angulated by the spiral 
cord. The base is marked by three spiral keels—one at the edge of the 
umbilicus, the other two divide the space between this and the periph- 
eral keel into three equal parts. The riblets of the upper surface 
continue equally strong over the space between the peripheral and the 
first basal keels, but between this and the second basal keel they 

become decidedly enfeebled, while they are almost absent between the 
second keel and the one that bounds the umbilicus. Umbilicus broadly 
open. Columellar wall of the last whorl well rounded and marked by 
three equally spaced spiral threads, the inner one of which is decidedly 
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weaker than the rest. Aperture decidedly oblique, polygonal, the 
angles being formed by the spiral keels, the posterior angle of the 
aperture, and the insertion of the stout and strongly curved columella. 

The unique type, Cat. No. 4035, U.S.N.M., was collected by J. Xan- 
tus at Cape St. Lucas, Lower California. It has little more than 
four whorls and measures: Greater diameter 1.4 mm.; lesser diameter 

1.15 mm.; altitude 0.5 mm. 

CYCLOSTREMA DIEGENSIS, new species. 

Shell exceedingly small, thin, planorboid, with a prominent, com- 
pressed peripheral keel, translucent, yellow horn-colored. Nepionic 
whorls 14, moderately rounded, not elevated, smooth. The suc- 

ceeding turns have their highest elevation at about one-third of 
the distance from the suture to the periphery, at which place they 
are raised into a broad, well-rounded ridge from which they slope 
abruptly, convexly rounded, to the suture and more gently concavely 
to the angulated periphery. On the upper surface the whorls are 
ornamented with slender, regularly spaced, oblique riblets, which are 

Fig. 7.—CYCLOSTREMA DIEGENSIS. a, TOP VIEW; 0, SIDE VIEW; ¢, BASAL VIEW. 

best developed on the elevated ridge, where they are about one-fourth 
as wide as the spaces that separate them. Sutures strongly marked. 
Periphery with a compressed, obtuse angle. Base moderately rounded, 
broadly openly umbilicated, with a slender thread bounding the outer 
edge of the umbilicus and a slender spiral cord situated about halfway 
between the umbilical thread and the periphery. The riblets seen on 

the upper surface extend feebly beyond the peripheral keel to the first 
basal cord but are reduced to simple incremental lines between this 
and the umbilical thread; columellar wall well rounded, marked by 

incremental lines only. Aperture oblique, irregularly pentagonal, 
one blunt angle being formed by the elevated part of the whorl, another 
equally obtuse one by the periphery, the third by the basal keel, the 
fourth by the umbilical angle, and the fifth by the junction of the 
columella with the parietal wall. Outer lip thin, showing the sculp- 
ture of the shell within. Columella straight and very obliquely placed. 
Parietal wall covered by a thin callus. 

There are five specimens of this species in the collection of the U.S. 
National Museum, Cat. No. 105488, all from San Diego, California. 



No. 1520. NEW VITRINELLID MOLLUSKS—BARTSCH. 173 

The type, which is one of these specimens, has 33 whorls and measures: 
Greater diameter 1.0 mm.; lesser diameter 0.8 mm.; altitude about 

0.25 mm. 

CIRCULUS COSMIUS, new species. 

Shell decidedly depressed, planorboid, creamy white, shining. Nepi- 
onic whorls 2, well rounded, helicoid, polished. Succeeding turns 

marked by a low, rather broad spiral thread at the summit and a 
strong, acute, lamellar ridge at the periphery, and another equally 
strong halfway between the periphery and the summit. The last has 
the free edge pointing outward, forming an angle of 45° with the pe- 
ripheral lamella. The spaces between these keels are gently rounded 
and marked by incremental lines only. The middle keel forms the 
most elevated portion on each whorl, the summit of the whorl at the 
suture being considerably lower. Base very broadly umbilicated, 

marked by a spiral, lamellar carina, which is as strong as the peripheral 
one and is situated halfway between this and the umbilical angle. In 

addition to this carina the entire base shows fine incremental lines. 

ea 

m cma 

Fic. 8.—CIRCULUS COSMIUS. d, TOP VIEW; b, SIDE VIEW; Cc, BASAL VIEW. 

Umbilicus limited by an obtuse angle; columellar wall almost vertical, 

marked by three slender, equally spaced, spiral lirations. Aperture 
decidedly oblique, pentagonal, the angles being formed by the three 
carine, the posterior angle of the aperture, and the umbilical angle; 
outer lip thin; columella decidedly curved; parietal wall covered by a 
strong callus, which renders the peritreme almost continuous. 

There are two specimens in the collection of the U.S. National 
Museum, Cat. No. 192708, both dredged by the U. S. Bureau of 

Fisheries steamer Albatross, at Station 2799, near Atacames, Ecuador, 

in 294 fathoms of water. The type, which is one of these two speci- 
mens, has 44 whorls and measures: Greater diameter, 2.5 mm.; lesser 

diameter, 2.1 mm.; altitude, 1 mm. 

CIRCULUS CERROSENSIS, new species. 

Shell decidedly depressed, planorboid, semitransparent, yellowish 
horn colored. Nepionic whorls 2, moderately elevated, polished. Suc- 
ceeding turns marked by a feeble spiral thread at the summit and a 
strong, acute spiral lamella at the periphery and another equally strong 
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about halfway between the two. In addition to these keels the surface 
on the upper side is marked by many fine incremental lines and numer- . 
ous equally fine spiral striations. The greatest elevation of the whorls 
falls in the region of the middle keel, from there they slope roundedly 

downward to the sutural thread. Base very broadly umbilicated, 
showing all the whorls within the umbilicus to the very apex. A 
strong spiral keel, somewhat stronger than the peripheral one, is sit- 
uated almost halfway between the umbilical edge and the periphery. 
In addition the base is marked by fine incremental lines and searcely 
perceptible spiral striations. The umbilical edge is marked by a mod- 
erately strong carina and the columellar wall, which is moderately 

rounded, bears immediately below this three equally spaced threads, 

the outer two of which are as strong as the carina at the edge, while 
the inner one is only feebly developed. Aperture extremely oblique, 

pentagonal, the angles being formed by the keels, the posterior angle 
of the aperture and the umbilical carina; outer lip thin; columella 
strongly curved; parietal wall with a faint callus. : 

Fig. 9.—CIRCULUS CERROSENSIS. dd, TOP VIEW; b, SIDE VIEW; C, BASAL VIEW. 

The type and only specimen known, Cat. No. 151942, U.S.N.M., 
was dredged by the U. 8. Bureau of Fisheries Steamer Albatross at 
Station 2827 off Cerros Island, Lower California, in 10 fathoms of 

water. It has 5 whorls and measures: Greater diameter, 2.5 mm.; 
lesser diameter, 2.1 mm.; altitude, 1.1 mm. 

While this specimen resembles C. cosmzus closely in general outline, 

it can nevertheless be distinguished quite readily by the fine spiral 
sculpture between the keels on the upper surface, which is absent in 
C. cosmius and by the much more strongly developed spiral cords on 
the columellar wall of the umbilicus. 

CYCLOSTREMELLA CALIFORNICA, new species. 

Shell small, planorboid, semitransparent, closely spirally striated. 
Nepionic whorls 14, moderately rounded, smooth and shining. Sue- 
ceeding turns increasing regularly in size like Planorbis, rendering 
the apex considerably lower than any of the succeeding turns, the last 
heing the most elevated. Whorls well rounded, separated by strongly 

impressed sutures and marked by many equally strong and equally 



NO. 1520. NEW VITRINELLID MOLLUSKS—BARTSCH. 175 

spaced, somewhat wavy, incised spiral lines and fine incremental lines. 
At more or less regular intervals there appear slight constrictions 
which coincide with the lines of growth. Periphery of the last whorl 
well rounded. Base well rounded, very broadly and openly umbil- 
icate to the very apex, marked like the upper surface. Aperture 
oblique, suboval; outer lip thin; columella short, forming almost a 
straight line with the faint callus of the parietal wall. The type has a 
little more than three and a half whorls and measures. Greater diam- 
eter, 2.3 mm.; lesser diameter, 1.8 mm.; altitude, 0.8 mm. 

The type and another specimen were collected by Mrs. Oldroyd 

at Long Beach, California, and are entered under Cat. No. 125537, 

WeSaN avis 
There are five additional lots in the collection: Cat. No. 192709, one 

specimen collected by Mr. 8. S. Berry in 12 fathoms off Del Monte, 
Monterey, California; Cat. No. 127561 U.S.N.M., three specimens 

a? : 

Re 

TEN . Sees AT 

Fic. 10.—CYCLOSTREMELLA CALIFORNICA. @, TOP VIEW; 6, BASAL VIEW; C, SIDE VIEW. 

from San Pedro, California, collected by Mrs. Oldroyd; Cat. No. 
192710, U.S.N.M., 25 specimens dredged at Terminal Island by Mrs. 
W. H. Eshnaur, and 50 additional specimens from the same place are 
in the collection of Mrs. Eshnaur; Cat. No. 192711, U.S.N.M., three 

specimens collected by Mrs. Oldroyd at San Diego, California; and 
lastly Cat. No. 7968, six fossil specimens collected by Mr. Henry 
Hemphill in the Postpliocene beds of San Diego, California. 

SCISSILABRA, new genus. 

Vitrinella-like shells with the middle of the outer lip deeply and 
broadly notched, the center of the notch coinciding with the periphery 

of the shell. 

Type.—NScissilabra dalla. 
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SCISSILABRA DALLI, new species. 

Shell small, depressed, lenticular, with acutely angulated periphery, 
having 34 transparent, vitreous whorls which are separated by well- 
marked sutures. The nepionic portion consists of the first 13 turns 
and is scarcely differentiated from the rest of the shell. The upper 
surface is evenly and gently rounded from the summit to the periphery, 
which is strongly and sharply carinated. Under side openly umbili- 
cated, much less convex than the upper. The umbilical edge is 
marked by an acute carina from which the columellar wall in the last 
whorl extends almost vertically to where it joins the preceding turn. 
This carina and vertical umbilical wall are characteristic of the last 
turn only; in all the others which are visible in the umbilicus it appears 

Fig. 11.—ScISSILABRA DALLI. @, TOP VIEW; b, SIDE VIEW; Cc, BASAL VIEW. 

evenly rounded. Aperture very large, decidedly oblique; outer lip 

very broadly and strongly notched, the blunt angle of the notch 
coinciding with the periphery of the shell; the portion of the lip pos- 
terior to the sinus and its basal part somewhat sinuous; columella 

vertical and slightly concave; parietal wall covered by a thick callus 
which renders the peritreme almost continuous. 

The type, Cat. No. 192712 U.S.N.M., was collected in the beach 
drift, San Diego, California. It measures: Greater diameter, 2 mm.; 

lesser diameter, 1.5 mm.; altitude about 0.75 mm. 

Another specimen, Cat. No. 127562, U.S.N.M., comes from San 

Pedro, California. A third specimen, Cat. No. 1927138, U.S.N.M., 

was dredged in 12 fathoms, blue mud bottom, at Monterey Bay by 
Mr. 8S. S. Berry, and an additional specimen from the same locality is 
in Mr. Berry’s collection. 



MEASUREMENTS OF THE CRANIAL FOSS. 

By ALES HrpouicKa, 

Assistant Curator, Division of Physical Anthropology, U.S. National Museum. 

While there exists only a general correlation between the outside 
and the inside of the skull, the brain and the cranial cavity correspond 
under normal conditions exactly. The brain is separated from the. 
skull only by the meninges, which, however, are of small and uniform 
thickness, and adhere everywhere closely to the organ as well as to the 
bone, so that the above statement is not affected. 

The skull cavity presents certain subdivisions, known as cranial fos- 
se, which correspond with certain portions of the brain. These fosse 
are termed the anterior, middle, and posterior, and the parts of the 
brain they inclose are the anterior, middle, and posterior lobes of the 
cerebrum, with the cerebellum. The two last named occupy the pos- 
terior fossa on each side, one its superior and the other its inferior 
portion. As the study of the brain is continually gaining in impor- 
tance, one of the most valuable investigations on this organ would bea 
series of accurate measurements of its lobes; but the brain is soft, and 

before it can be measured must be hardened in preservatives. This, 
in the case of the heavy human brain, is seldom achieved without some 
flattening or other deformation. Measurements on a deformed organ 
can, however, never be accurate and can not be relied upon for any 

finer differentiations. Moreover, normal human brains are not easily 

obtained, even those of the whites, and in the case of many races, in 
which the study of the organ is most urgent, the material is extremely 
limited or wholly wanting. Asa good example of this may be cited the 
North American Indian, whose brain has never yet been properly 
studied. There are now inthe U.S. National Museum just three brains 
of these people, and all of them are so badly deformed or damaged as to 
be entirely unsuitable for measurement. Under such circumstances, 

and in view of the close correspondence of subdivisions of the brain 
with those of the skull cavity, it becomes desirable to utilize, so far as 
feasible, measurements on the latter and on its subdivisions. This has 

been attempted by the author, and the present report is the result of a 

limited number of the more important measurements. 
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This paper deals with the absolute and the relative lengths of the 
cerebral and cerebellar fosse in man and a series of animals, and with 

the relation of the length of the different fosse to the form of the skull. 
The detailed objects of the study were the elucidation of how the 

several fossee, or rather the parts of the brain which they limit, differ 
in the various races of mankind, in the two sexes, between the young 
and adults, between man and other mammals, and, finally, in dolicho- 

and brachycephaly. 
A similar study of the cranial fossee has not, so far as the writer 

was able to learn, been as yet attempted. General remarks on the 
size of the fosse will be found in Cuvier;% Morton’ measured the 
capacity of the ‘‘anterior” and ‘‘ posterior” chamber of the skull, 
Huschke¢ and Aeby “ the capacity of the frontal and occipital verte- 
bre, and Giuffrida-Ruggeri’ that of the cerebellar fossa; finally a 
number of observers’ have measured directly the several lobes of the 
brain; but linear measurements of the fosse are wanting. Yet these 
cavities offer stable boundaries for measurements that are less compli- 

cated and less subject to the results of variations in the bones themselves 
than Huschke’s or Aeby’s capacities. 

One of the main reasons why the cranial fosse have not received 
more attention in anthropometry was undoubtedly the scarcity of 
suitable material, i. e., cut skulls, and it was the writer’s opportunity 
in this particular that was the direct cause of: his undertaking the 
measurements. From 1897 to 1903 the writer enjoyed the privilege 

of examining the great osteological collection in Prof. George §. 

Huntington’s Morphological Museum in the College of Physicians 
and Surgeons,’ New York, and to this were added, every year, a fair 

number of identified skulls, from which the calvarium had been 

removed for the purpose of brain demonstration. This provided an 
ample supply of skulls, already cut, of whites and some of negroes, 
to which, since 1903, it has been possible to add necessary series of 
Indian, fetal, and animal ecrania from the collections of the U. S. 

National Museum. The writer is particularly indebted to the Division 
of Mammals of the National Museum for the comparative material. 

« Lecons d’anatomie comparée, 2 ed.,. Paris, 1837, p. 288. 

DS. G. Morton, Crania Americana, Philadelphia, 1839, pp. 253-206. 

cK. Huschke, Schaedel, Hirn und Seele, Jena, 1854, p. 46. (Refers also to C. G. 

Carus, who compared the three vertebree—frontal, parietal, and occipital—from 

measurements obtained between points on the exterior surface of the bones. ) 

“C. Aeby, Beitrige zur Kenntniss der Mikrocephalie, Arch. f. Anthrop., VII, 

1874-1875, p. 15. 
eV. Giuffrida-Ruggeri, La capacita della fossa cerebellare, Sperimentale, XX V 

1899, pp. 131-135; also in Arch. ital. de biol., XXXII, 1899, p. 455. 

J See especially D. J. Cunningham. Address to the Anthropological Section, Brit- 
ish Association, Glasgow, 1901, pp. 1-13; also in the Proc. British Association of 1901. 

gThe medical department of the Columbia University. 
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LANDMARKS AND LINES OF MEASUREMENTS OF THE ANTERIOR AND MIDDLE FOSSAE. 

aa, anterior fossa, anterior landmark; ap, anterior fossa, posterior landmark; ma, middle fossa, 
anterior landmark; mp, middle fossa, posterior landmark. 
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A long delay i in publishing the result Ai this study was occasioned by 

lack of anthropoid ape skulls, but even this was eventually supplied 
from the valuable collection een sent to the National Museum by 

Dr. W. L. Abbott. 

The total number of specimens measured was as follows : 

Skulls of adult males, white: 

Woke nacepiial siamese ea eee sans. Ook Shas Soc ot ae eee dee 520 

MGSO TIN IIE 2 SE ee a a ee As ee eae ee a re 20 
le ig RGe clas See Be Sve ae aS a ote ee 20 

Skulls of adult females, white: 

in itchoce ntl samerrete cee rere eto sok a aesiee oe Po oN es Sek 10 
WeSO Gap Wal Greer eee e ree, eae Ree rk ack ol Se 10 

IBY ezN) AIRY Che) 0) OD NSh SSS ee a et ee aie ee ee 10 
Skulls of adult males, Indian: 

Wolhichocep talib sae sersmarae.titon cone ee ee io 10 

RCAC NCE kia) Sees ene i Mae eee ta Gh te eT. 10 
Skulls of adult males, negro, ¢ dolicho- to mesocephals ............-....----- 15 

Skulls of adult females, negro, dolicho- to mesocephals.............2.22----- 10 

Skulls of fetuses and children: 

VV LUT) SHV) oR oCey 8) 0 SR A ae ge eat rene 10 

INGIEO BOTACINV.Ce Mid eters. Sens sae een ence ee ne ee 8 z 10 

Neoromdolicho—tounesocephalst=4 5 ea2 26ers ee St Se ee 20 

SMlevoraduliambnropOldeapes.!. 2: ess nse oc2 oho seek ee Se a 13 

Skullsiof adult: monkeys and other: mammals. 220... 52) ole eset ee 10 

PRGtane tama CAS UEC 4 see. see eee Swe 8 «eo een ceo 5 ee 198 

Considerable difficulty was encountered at the start in the choice of 
appropriate measurements and the fixing of good landmarks. Repeated 
trials showed that measurements of height and breadth of the fossee, 
though highly desirable, were quite impracticable, and that to a cer 

tain extent artificial landmarks would have to be established for the 
longitudinal dimensions. In searching for such points from which to 

measure, the writer was guided by the desire of having the measure- 
ments on the bones correspond as closely as possible to definite seg- 

ments or portions of the brain, and the ultimate selection in human 
adults was as follows: 

Anterior fosse; adults.—The anterior points from which to measure 

(aa, aa, Plate XIV), are located on the are of a circle of 2 cm. radius, 

with the foramen ccecum as center; and.1.2 em. laterad of the median 

line. They correspond closely to the lower limits of the frontal poles. 
The posterior points (ap, ap) are on the free border of the lesser 

a Me nen eee haln: Cephalic alee up to 75; mesoc consis. 75.1 to 80; brachycephals, 

above 80. 

b Some of the crania were partly damaged, so that not all the fossee could be*exam- 

ined; details will be clearly seen in the final tables. 

¢Including several African blacks; among the American negroes, though all pos- 

sessed the features of the race, several were probably of mixed blood (white and 
black). 
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wing of the sphenoid, 2 cm. laterad from the outer border of each 
optic foramen (base of the anterior clinoid process). 

The line between aa and ap runs near to the line of the internal 
orbital sulcus of the brain and follows closely the horizontal plane of 
the base of the frontal lobe. 

Middle fossex,; adults.—TVhe anterior landmarks from which to meas- 
ure (ma, ma,) are located at the anterior extremity of a line passing 
vertically beneath the points ap, ap. They correspond closely to the 
point of the maximum forward bulge in the line of the middle fossee, 
i. e. to the poles of the temporal lobes of the cerebrum. 

The posterior point (mp, mp) is on the middle of the superior 
border of the petrous part of each temporal bone (in the middle 
between the distal end of that border at the temporo-parietal suture 
and the medial extremity of the petrous wedge). The lines ma—mp 
are suitable representatives of the antero-posterior diameter of the 
temporal lobes of the brain. 

The posterior fossx consist each of a cerebral and a cerebellar por- 
tion, both of which were measured. For anterior landmarks of both 

portions in adults were chosen the points mp. For the posterior land- 
marks of the cerebellar parts of the cavity (pz, pz, Plate XV) 
points were selected on the lower ridge of each lateral sinus, 1.5 em, 
from the median line, and the posterior points for the measurement of 

the cerebral part (ps, ps) are 2.5 em. vertically above a horizontal line 
passing through the more superior of the yz marks. 

The left inferior ridge of the lateral sinus and hence the left pz 
point is in adult man very often lower than the right. In all such 
cases it is sufficient for practical purposes to determine the location of 
the right ps point and place the left ps horizontally opposite, 1.5 cm. 
from the median line. The median line is determined by extending 
the long axis of the foramen magnum. 

The mp—p? line corresponds to the length of the superior plane of 
the cerebellum; while the mp-—ps line measures the length of that part 
of the cerebrum which lies on the tentorium. The ps points corre- 
spond quite closely to the occipital poles of the cerebrum. 

In the skulls of the human young and of various mammals, the 
landmarks were virtually the same as in human adults, with the 
distances between aa and aa and the points in the posterior fossee in 

the smaller skulls diminished proportionately according to the size of 

the skull. 
Several additional measurements besides the foregoing were taken on 

the ventral parts of the skulls and will be referred to later. 
No ‘deformed, pathological, or in any way abnormal skull was 

included in the series measured, and due care was exercised concerning 
fortuitous variations affecting the landmarks. 

— 
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LANDMARKS AND LINES OF MEASUREMENTS OF THE CEREBRAL AND CEREBELLAR PARTS 

OF THE POSTERIOR FOSSA. 

mp, middle fossa, posterior landmark: ps, posterior point from which to measure the cerebral 
part of the posterior fossa; p7, posterior point from which to measure the cerebellar part of the 
posterior fossa. 

; 
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The instruments used were a small, straight, rigid, sharp-pointed 
compass; the ordinary anthropometric sliding compass; a compass with 
sharp-pointed, curved branches, each provided at its middle with an 
additional joint—an instrument that could be easily converted into an 
endocompass; and a piece of brass wire 16 cm. long and 2 mm. in 
diameter, bent in the middle at right angles. This wire served for 
measuring the middle fossa, the length being marked on it, and read 
off with the help of the graduated rod of the sliding compass. 

To facilitate the presentation of the facts obtained, the measure- 
~ ments of the cerebral fosse are not only given in absolute figures, but 
also in their relation to the greatest external and the mean internal 

antero-posterior diameters of the skull, and to the sum of the lengths 
of the three cavities. This latter relation, or index, equals with each 
fossa the length of the fossa multiplied by 100 and the result divided 
by the sum of the lengths of the 3 cerebral fossze on same side of the 
skull. 

As to the results of the measurements, it should be constantly borne 
in mind that they reflect only on the length of the various parts of the 
brain, and not on other dimensions or mass of these parts, which 
may be expected to show many additional and perhaps varied fea- 

tures. These can be determined only by extensive measurements on 

the brain itself. 

ANTERIOR FOSS. 

The figures that follow give averages of the absolute lengths of the 
anterior cranial fosse in the several series of human adults. These 
data have only a limited value in crude form, except for. showing 
important differences on the two sides of the skull. In this respect it 
is seen that the average length of the right frontal cavity is greater in 
every series without exception. This interesting fact, not brought out 

before, calls for further detailed observations on the brain in this 
region. : 

Anterior fosse: Average length in adults. 

Males. | Females. 
eae ‘este eet a 

Doli ; - z € Me - Dolichoceph- : Brachyceph- 
aie % ae eph Mesocephals. Br ach eph See | Mesocephals. Aput by age 

es eae ae Pshl| ie \exeell ; Sle 
| eee ec cep ce ae hes a mar 

=| Sa = — — = a! = —= 

| mm. mm, | mm. mm, mm, mm, | mm, mm, | mm mm. mm mm 

| (14) (11) (11) | (5) | (6) _ | (6). 
Wihttese once 53.1 2.3 | 52.2 50.9 | 50.2 49.4 | 48.7] 47.8 | 50.5 49.4 | 48.9 48.3 

a(—0.8) a(—1.3) a(—0. 8) a(—0. 9) a(—1.1) «(—0. 6) 

(10) | | (10) | 
Tnidians\=e—-- a= 46.9 AGias Bee soe 2 45.7 GO) a asics |heaeuice ce ceeien line Se er Povall eset rersl\ (et <rel tere 

a(—0.5) | a(—0.5)| 
| (14) | (5) 

N@proes 22-22. 51.2 BOSOM haere lero nelle See 2 Ses 51:1: AQUOA Se Al aretaae Be Sets cessor 
a(—1. 2) a(—1.9) 

a Difference from the right fossa. 
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There are “individual cases in W hich the fosse are of equal length 
or where the left fossa is the longer, but they are small in number in 

adult skulls and may almost be regarded as exceptions. . They occurred 
as follows: 

Length of anterior fossa on the two sides in human adults. 

Rigny ante |, anterior Lett anterior 
qe ae alien ‘y |Lossee of equal) fossa longer 
Skulls. longer We length (per | (per cent of 

cases). centof cases). cases). 

14. Adults, whites, males, dolichocephals..... rons eee at ee 64 | ES || 91 
125, Adults; whites; males; mesocephalsi s2-- 2-2-2 22+ ss. 67094) i | 17 
11. Adults, whites, males, brachycephals..................- 64 18 18 
5. Adults, whites, females, dolichocephals ................ | 80 20 0 
6. Adults, whites, females, mesocephals ..............-..-- 83 | Ty 0 
6. Adults, whites, females, brachycephals -..--.....-..... 33 50 16 

10. Adults, Indians, males, ‘dolichoe ephalsiss.o. Serene 60 10 30 
10. Adults, Indians, males, brachycephalsie2-a-seasee os seee 60 20m) 20 
14. Adults, negroes, males, dolichocephals ........-..-..-.- Bye a 29 14 
5. Adults, negroes, females, dolichocephals ...--.....-- ae 80 | 20 0 

Motalsy(Qsiskullls)\eerseer esse eee eee You dadedeeees seeeees 63.5 | 20.5 | 16.0 

The right anterior fossa, it is seen, exceeds in length the left in 
63.5 per cent, or very nearly two-thirds, of adult human skulls, the 

left exceeding the right in only 16.0 per cent, or approximately one- 
sixth, of instances. 

In she ecrania of small children and human fetuses, and in those of 

anthropoid apes and other mammals, the conditions differ from those 
in human adults, namely: 

Length of anterior fossa on the two sides in human fetuses, ete. 

ene eae | Anterior : Left anterior 
NTS < an fossee of equal) fossa longer 
Skulls. oneee (ee length (per | (per cent of 

cases). icent of cases) ‘ cases) . 

10 fetuses and children, whites, brachycephals ........-.--- 40 60 | 0 
10 fetuses and children, colored, brachycephals-...-..-..--- 50 50 | 0 
20 fetuses and children, colored, dolicho and meso cephals . 50 45 | 5 

Rotali(40iskulls) Ps eesm ance casos ee ee oe eee 47.5 50 2.5 

2 Chimpanzees... 525 scc coder ee os Gees Se SE oe Re eee ae 100 0 0 
ney? 0) wd UE a: een ee eR ee ES ORL eS aR (100) 0 0 
G Ora EG) 22 Secs Bea ie te area ye bio melon tice aes ose Seen 50 3e 17 
id UDDOLS S28 Saas oe ea eee eae ie ge es 25 25 | 50 

Total Gs iskullllS\e eee he eBay ae cons meee cen 54 23 | 23 

4, MONKEYS. 22 Saye oe ae ee eet ee nls Bee 25 75 0 
Ijemureivbeancldceri er ee eres es renee a33 67 | 0 

aThe deer. 

In human fetuses and children the percentage of cases where the 
right anterior fossa is longer than the left is decidedly smaller than in 
human adults, and the same is true of the cases of excess of the left 
fossa, while the proportion of instances where the two cavities are of 
the same length is much larger. This shows that although the 
inequality of the fossx develops in some cases early, in utero, it does 

tee ccna 
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not develop in guite a large percentage of | cases es until in later, post- 
natal life, very likely during the years of the most rapid poe of 

the brain and the skull. However, even in view of these cases of later 

development, it is impossible to regard the unevenness of the anterior 
fosse, with a pronounced tendency to a moderate excess on the right 

side, otherwise than as a principal hereditary character. 
As further data show, the predominance in length of the right 

frontal fossa is already well marked in those anthropoid apes that stand 
nearest to man; and it also occurs occasionally in monkeys and other 

mammals. It is therefore a rather widely shared and ancient feature. 

The actual differentes in length of the cavities, while often small, 

are in some cases very decided as shown in the following table. It may 
be stated here that none of the small inequalities were included in the 
lists unless clearly established by the sharp-pointed, straight-branched 
compass, measurements with which are free from error. 

Absolute differences in length of the anterior fosse; right fossa the longer in cases: 

| | ee 
Subjects. 0.5mm. 1 mm. 1.5 mm. 2mm. 2.5mm.}3 mm. 3.5 mm. 4.0 mm. a 

| | | : 0 

| | | 
iti amradultS eee -tereicte es 9 14 15 | 6 1 5 5 1 a3 
Human fetuses and young | | | | 
Children ee eee a eee 6 | 9 | 0 4 0 0 | 0 0 0 

INSEE eee eee se eas Pan | 2 2 2 | 1 | 0 0 0 0 0 
Monkeys and other mam- | | | | 
MAS ree onee cee ees cea 1 | 1 0 | 0 | 0 0 0 0 0 

Absolute differences in length of the anterior fossx; left fossa the longer in cases: 

| I, = 
Subjects. 0.5mm. 1m 1 mm. 1. 5mm. 2 mm. 2.5mm.| 3 mm. eee pe noNe 3.¢ ; 

a RE S| |———}—+—— 

le hobaag hayes yehbllict Oe eee Oe eee aoe eee 3 | 5 3 | 1 | 1 2 | 1 | 0 
Human fetuses and young children. 0 | 0 | 1 | 0 0 0 | 0 | 0 
INTSa i Seceee ene ema ee Crete tare 3 0 | 0 | 0 0 0 0 0 

| 
u 

11=4.5 mm.; 1=5.5 mm:; 1=7.5 mm. 

The inequalities are greater in favor of the right fossa; they are of 
a smaller and restricted range in the young; they show a fair latitude 
in the anthropoid apes, but are very small in the lower mammals 

examined. 
Form of skull and race, it was found, are apparently not factors in 

the development of the differences in length of the two cavities, and 
the same is probably true of sex. A reference to the detailed tables 
will also show that among human and anthropoid ape adults there is 
no regular correspondence between the variation in the relation to 
each other of the two frontal fossee and the dimensions of the cranium. 

The next point of importance to be cleared is the relation of the 
mean absolute length of the anterior fosse to the size of the skull. 
Are they not only absolutely but also relatively larger in skulls of great 
size, and the opposite—or is the difference confined only to their abso- 



184 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXII. 

lute proportions? In this instance the fosse can be advantageously 
contrasted with the greatest antero-posterior (glabello-occipital) cranial 
diameter, one of the most familiar of skull measurements. 

There are in all 60 skulls (3 series each of 20 specimens) of white 

males and 30 (8 series each of 10 specimens) of white females. Tak- 
ing the 9 largest” and the 9 smallest (3 of each from each series) of the 
former and the 6 largest and 6 smallest (2 of each from each series) of 
the latter group, we find the following conditions as regards the 
length of the frontal cavities: 

‘Relation of the length of the anterior fosse to the greatest etternal length of the skull, in 

crania of extreme sizes, in whites. 

Males. Females. 
Average relation of the mean length of the two anterior fosse to the 

greatest external cranial diameter, the latter being taken as 100, in 
thevareestiskullSteseeeesse2 eee eee eae eaee emcee see eee anes eee reser 26.5 26.7 

EXtremes's 2 x. 2 ss Soca sete a iw abe se by see oes ele leterseciersictetsie slotaiieraie cece 24, 5-28. 4 25. 6-28. 6 
Theisamein: theismallestiskimlll saan ee sccm cee eisieiae ie ease ae oe teeters 27.1 28.7 

WRtYEMES) ss: heli cess see close soins See can rennin isthe cee eae nee serine 25. 3-28. 9 25, 8-30. 6 

The differences are not large, and the detail data showed individual 
exceptions to be quite numerous; nevertheless both the average values 
and the extremes plainly indicate a predominance of relatively longer 
frontal fosse in the smallest and of relatively shorter frontal cavities 
in the largest crania. 

Very much the same conditions as in whites were found in this regard 
also among the Indians and the negroes, namely: 

Relation of the length of the anterior fossx to the greatest external length of the skull in 

crania of extreme sizes in the Indians and negroes. 

Males. Females. 
Average relation of the mean length of the two anterior fosse to the greatest 
external cranial diameter in the largest skulls: 

6 Indians (3 of each series) .....- yet Serene feo terels tie sues oceke aster ect eters Dyes PDB Lea rhe 
Bibi a Roles enn aeRan Aaean sa. CORGoES od reba cnoqdoncobccHaeponorn dH ocds coc can aoue eae QGESs estas eee 
DIA NGS ROC ss oe ea seb Seis Soe cbn COBO Saas bean Seconds aGeeo soo soos Sp cdoroc asus stoeesSnopsSosasc 28.2 

The same in the smallest skulls: 
6 Indians (3 of each series) -...--..--.-<--.- Beas ene aan ato Daa OSE cate 2650 eaecmewaste 
SMESTOES 2 sale cepa Seis ceases e ee OE oe Sere Sera oe teers nase Saree eee meer as 28:/3) st eee ae 
DNESTOESas eres «niece seosees acme Sid acunaBocUSsEES Sonor 2 aie cle cidiatstereisiniseietonte ne steer ale 28.6 

The preceding figures are open to one objection—the external length 
of the skull, to which lengths of the fossee were compared, includes 
two walls of bony tissue, and it is not certain that the proportion of 

the measurement due to this tissue, known to differ in the sexes and 
races, is the same with the large as well as the small skulls. The 
larger this proportion of bony substance the smaller must be the 
relative length of the fosse, and the opposite. It was actually found, 
by comparing the dorsal with the ventral length, that in most of the 
series the amount of bone entering into the composition of the 
greatest external antero-posterior diameter of the skull is larger in 

«The size of the skull being determined by the mean of its greatest length and 

breadth; height was not obtainable in most cases, but there were no extremes. 

<<< 

OO mlClee.,mhmceeeerreree _ E_OO 
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the spacious than in the small crania. The comparison of the two 
diameters, the mean ventral length being taken as 100, was as follows: 

185 

Relation between the greater dorsal and mean ventral length of the skull. 

No. of | Etat No. of | eee 
Skulls. _spec- In te largest) _spec- Se 

imens. | 5 zd imens, ; 7 

Mihifterralesssenere erete aen thet oS he 6 | 108.5: 100 6 | 108.5: 100 
Wihitesfem @lestcse < on-site secre are cesta s sieinetiss satbyere 6 109.9: 100 6 108.5: 100 
InNGignemples= oes sca ce ss Sa sce cise oscinneces secwews coca 6] 109.2:100 6 108. 2 : 100 
NIEVES, OWA SED Soo sch ocoeoupeugpeTconsseobesoaos 5 | 110.6: 100 ) 5 108.8: 100 

These differences make it necessary to contrast the length of the 
fosse in skulls of extreme sizes with the ventral rather than dorsal 

length of the skull, by doing which the following proportions are 
obtained (the mean ventral maximum antero-posterior diameter being 
taken as 100): 

Mean length of the anterior fosse compared with mean ventral length of skull in the largest 
and smallest adult crania. 

In the | In the 
Skulls. Number of specimens.| largest || Number of specimens. | smallest 

skulls. | skulls. 

2 | | | 
White males.... ...... MBs nniccsls)s 6 (2 of each series) ... 28.4 || 6 (2 of each series) ... 29.9 
iWihttterfemalles’scsessencccccs cee cleeces GOR ASts Pit hus DONT. eecaae dO tee este. 30.9 
nN GIANG HES eee oc scee cece snes e |Seeer GOR es ea see cee | 28.8 | 6 (3 of each series) ...) 28. 65 
Negroes, both sexes............... | 5 (3 males, 2 females) -| 30.3 | 5 (3 males, 2 females) | 31.0 

| 

The differences are somewhat smaller than when the fosse were 
compared with the external cranial length, in all except the white 
males; but in all of the groups, with the exception of the Indian males, 
the average of the relative proportions of the frontal cavities in the 
smallest skulls remains perceptibly above that in the largest speci- 
mens. The conclusion before reached of a predominance of relatively 
longer anterior fosse in the smallest than in the largest crania is 
hereby confirmed. 

The same interesting fact can also be brought out by contrasting 
the size of the skull with a number of the largest and smallest relative 
values of the anterior cavities. This procedure gives the following 
results in the different groups of adult crania: 

Ol 9 skulls of white males with the highest relative length? of the anterior fossee.. 16. 

9 skulls of white males with the lowest relative length of the anterior fossve ... 16.9 

6 skulls of white females with the highest relative length of the anterior fossee. 15. 4 

6 skulls of white females with the lowest relative length of the anterior fossee.. 15.8 

4 skulls of Indian males with the highest relative length of the anterior fossee.. 15.5 

4 skulls of Indian males with the lowest relative length of the anterior fosse... 15.9 

5 skulls of negroes with the highest relative length of the anterior fosse....--- 15.8 

5 skulls of negroes with the lowest relative length of the anterior fosse ...---- 16. 1 

« Represented by the mean of the greatest external length and breadth of the skulls. 

> That is, the highest relation of the mean length of the two fossz to the maxi- 

mum antero-posterior (glabello-occipital) diameter of the skull. 
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It is seen that throughout, in adults, the relatively longer anterior 
fosse correspond to smaller skulls, and the opposite. The Indian and 
negro, and the sex, are no exception; apparently the phenomenon is 
general in the whole human family. Individual cases not agreeing 
with the rule were met with in all the groups, but were not very 
numerous. The immediate cause of the condition, upon which more 
light will be thrown in later paragraphs, can only be a slightly less 

‘apacity, or rather necessity, of growth in length of the frontal fosse 
than that of growth in length of the rest of the cranium. This can 
in all probability be applied also to the growth of the frontal lobes 
of the cerebrum, an indication of a relatively greater expansion of 

the other portions of the organ, containing the motor and sensory 
areas, in the course of development. 

It remains to consider the proportions of the anterior fosse in adults 
and young, men and animals, sexes, races, and different cranial forms. 
For these purposes the mean length of the two fossee may be compared 
again with the greatest external cranial diameter. The following 
table presents in a succinct form the results. Only those skulls are 
here included in which both fossx could be measured, which removes 

some possible causes of error. 

Length proportions of anterior fosse in relation to greatest external length of the skull. 

| Average | Average Average relation 
Nae |external| mean | of the length of 

Site perof | maxi length of) the fosse to the 
eee Suee skulls, um the2 | dorsal length 

; ‘length of anterior ~ of the skull, 
| skull. fossee. | and extremes. 

Adults: | 
Whites, males— em. mm. 

Dolichocephalsmacssesees eee ee ee eee eee 14 19.4 52.7 | 27.2 (25.3-28.8) 
Mesoceplhaills a se-er ees tees er eee ae ere eee 11 | 18.7 61.5 | 27.5 (24. 3-380. 2) 
Brachycephallssia-. Se seece saat cose ee eae eee 11 18.2 49.8 | 27.3 (24.5-30.9) 

Whites, females— 
DoliChoOCe pith S eres eee ee eee ee 5 aL fiane 48.2 | 27.1 (24.6-30.6) 
Mesocephalls 22 <2 cpu ckits oeiereretna.c nee sete Bane 6 17.8 | 49.7 | 28.1 (26. 1-30-6) 
Brachycephalss. jase seccensc sore ce eons ee recs 6 Lies 48.6 | 28.2 (25. 6-81. 2) 

Indians, males— 
Dolichocephalsie.. 222. S.3.S24 2-02 2d sateeee ee 10 18.3 46.6 | 25.5 (22. 7-29.6) 
Brachycephals*:2a-s-0--ehee voe eee eee eee 10 16.9 45.4 | 26.8 ve 4-28. 5) 

Negroes— 
Males, dolicho- and mesocephals ..............-- 14 18.6 50.6 | 27.3 (25.3-30. 7) 
Females, dolicho-and mesocephals.........--.-- 5 iyi) 50.1 | 28.3 (26. 2-30. 2) 

Fetuses and young: | 
White fetuses and children, brachycephals ............. 103 |e SSeS eecel Medes 31.1 (28. 6-35. 0) 
Colored fetuses and children: 

Brachy cephalsie sa. 2 injec cise tee aes te Aare names OM) aistez aioe sacl ese tee 30.9 (27. 5-35. 7) 
Dolicho-andimesocephals#ess=-2eeeeee. ae eee eee eee 203 Siac =| eeeenee ere 30.6 (26. 1-35. 6) 

Anthropoid apes: 
ChimpPpanZeesi.ciceesecn mes te s =e ae eee eee eee 24) 11.9 39.0 | 32.9 (31.4-84. 0) 
Orangsse.--ee 6 | 11.0 36.2 | 30.4 (28.2-32.8) 
Gibbonstet ce. nce eeemadee sees 1 7.5 27.3 | 36.2 (85. 0-37.3) 

Monkeys and lemurs: 
MOACACUS PClLODSe 3. joe hen ee ees naa a 1 | 8.2 29.5 | 36.0 
Gebusiiypoleucus: sas ce ieee oe eee eee eee 1 | 7.5 23.2 | 30.0 
ALOUCLASCNTCULG cho Bae eee ae ee eee ae | 1 7.0 23:0 | 32.9 
MAGGS 3502 osos Lace oo Fae ae Sa a aoe ee ee eee 1 4.1 TZHOF| mole 
ECU VONUUS coes aa le SRE eles hee oO ee OnE e | 1 6.0 22.0 36.7 

The above data certainly reveal interesting conditions. 
The relative length of the anterior fosse is in general decidedly 

greater in fetuses and young than in adults; the antero-posterior 
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development 5 the Ponta cavities, ‘therefor e, hee behind ‘the devel- 
opment of the rest of the skull in the same direction throughout 
growth. This harmonizes well with the relatively small frontal fossz 

in many of the largest adult crania. A remarkable diminution in the 
relative length of the anterior fosse takes place during fetal growth 
itself. Thus, in the six smallest fetuses and the six largest children,“ 

the mean lengths of the fosse were toward the greatest external length 
of the skull, respectively as 32.9 (28.6-35.0) and 30.1 (28.0-33.1) to 

100. Individual variation is quite pronounced at all stages of life. 

The differences, in man and lower mammals, between the length of 
the anterior fosse as related to the greatest external length of the 
skull are much like those between human adults and young. In all 
the species of animals examined, the anthropoid apes included, the 
relative length of the frontal cavities is greater than that in human 
adults; in a few instances it is even greater than in the human young. 

If the anterior lobes of the brain correspond in dimensions to the ante- 
rior fosse, as we believe, the facts shown by the figures relating to 

the young, and especially to the other mammals than man, mean a 
striking change in our notions concerning the relative size of those 

parts of the cerebrum in the beings involved. There are differences 
between the various species of anthropoid apes and monkeys, but from 
the small number of specimens it is impossible to conclude how far 
these differences are characteristic of definite groups. 

As to sexes, the females, both among the whites and negroes, show 
on the whole, relatively longer anterior fossx than the males. This 

difference is not large and agrees with the smaller size of the female 

skull. The female sex appears in this, as in so many other features, 
slightly nearer the infantile conditions. 

The racial differences in the frontal cavities are of a peculiar nature. 
In whites and negroes the relative proportions of the anterior fosse, 
as contrasted with the length of the skull, are practically alike, but in 
the Indian they are decidedly smaller. The latter condition is not due 
to a large development of the Indian skulls ; in fact these are smaller 
than either those of the whites or those of the negroes of the same 
Sex. 

There are certain differences in the relative length of the anterior 
fosse between dolichocephalic and brachycephalie crania, the pro- 
portion being in all the groups slightly higher in average in the 
latter than in the former. No clear reason for this has been arrived 
at. The series overlap to a considerable extent through individual 
irregularities. 

The familiar greatest antero-posterior (glabello-occipital) diameter 
has proved very serviceable for contrasting sae dimensions of the 

“ For sizes see detailed tables at the end of the paper. Only one of ie SHinhee 

reached as high as about the sixth year of age. All the others were much younger. 
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anterior fosse, but certain objections, valid and partly shown before, 
are liable to be raised against it.“ It is therefore advisable to con- 
trast the length of the cavities in all the series also with the mean 
ventral diameter of the crania.? The next table gives the relations 
of the mean of the two frontal fossee with the mean ventral length of 
the skulls in all the groups. dealt with in the preceding list, and it will 
be seen that, though the figures differ a little, the results are substan- 
tially identical. 

Mean length of the anterior cranial fosse in relation to the mean of the right and left 
greatest ventral diameters of the skull. 

| Average | 
| Average MES: 
relation of | Telation of | 

INUIT rerosssall| the fosse | Num- 
Subjects. ber of | be Toss || (greatest | ber of 

|(mean ven-!| | 
skulls. aralelencth external (skulls. 

Sane | length= 
pad 100). 

| 

Adults: | | 
Whites, males— | | 

Dolichocephalss2.-8 ss h2 Se eee See eee 6 29:3 Qie2 14 
Mesocephals 525. Sok hese ie eee Se nee ee re Ee eee 9 29.5 || 27.5) 11 
Brachycephalls rt. asec: eee ee a eee ee eee eee | 8 | 29.6 || Deon} 11 

Whites, females— | | 
Dolichocephals}z-sc2.c232 secre ea ore Be eee eee eee 5 29.4 || 27.1 5 
Mesocephalls: sc ac 2a aoe cca oe ato ata a bee eiaceine ines 6 30.4 28.1 6 
Brachy.cephialls es. S25 see nee aos oe ain ns ee ae ee 4 30.0 | 28. 2 6 

Indians, males— - | | 
Molichocephiale: 2. Perce cewek eee ane [2 104 28.0 || 25.5 10 
Brachiy cephalsmas  oscce. sence eee eee oe eens 10 | 29.5 || 26.8 | 10 

Negroes— : | 
Males, dolicho- and mesocephals.............---------- 13 30.4 | 27.3 14 
Females, dolicho- and mesocephals.............--.---- 4 31.0 | 28.3 5 

Fetuses and young: | 
White fetuses and children, brachycephals.......-...-.--.- | 9 Byal Bala ab 10 
Colored fetuses and children, brachycephals ....-..--..--- 10 | 32.2 30.9 | 10 
Dolichosandimesocephalsseses-ceecs-aseee ea eer ee ee eeeeers 20 32.3 || 30.6 20 

Anthropoid apes: || 
CHM pan Zeess tata ese oe ee ee er aM cee es 2 35.3 | 32.9 2 
OTT Oyo: pee Been erst tire win a Mens Son ace beh eae ROA SaR roman ae 6 | 34.4 30.4 6 
GDDOM SE oes eres eee Set a Re er ee eae eee 4 37.5 || 36.2 | 4 

Monkeys and lemurs: | 
MGCACUSDELODSRn oe een ere oat Oe eee ae are ee nee 1 38.3 | 36.0 1 
Cebus hypotewcuss..- = ah sem since ce ssincis isis tease eae aero 1 34.7 | 30. 0 1 
Alouatasenteuld sss ee ee ee cis ee eee pear 1 39.1 | 32.9 1 
MiGs See-ian Ge. Be Pee et ot Ce een eee EEE eee | 1 33.1 | 31.7 1 
LONVUPUOTUUS BS Sarees it see eee eee ee eee ee eee 

Other mammals: | iL 41.5 36. 7 1 
UFSUS' GMETICONIUS. = ocla= ae ee a oe eee Saree eels eae 1 Bisco | nee cerosas locese 
DC OV 2cr2 sve cietsiaic slejorass sieisicte '= atotocsoes eleie ove Ser aee ra ease eee (a a) pateeaepateeT 1 34.1 | Se Gaeeecen aces 

The position of the Indian is seen in this table ina clearer light, 
and the same is true of the negro, the former appearing nearer to 
the white man and the latter nearer to less developed forms of crania. 
The exceptional position of the gibbons among the anthropoid apes, 
and of the macaque, alouata, and lemur in the following group, remains 

accentuated, : 
The correlation of the anterior with the other fosse of the skull 

will be treated of later on. 

«Varying dimensions of the glabella and occipital ridges; the point chosen in 

apes instead of glabella ; the varying thickness of bone included. 

» Average of the greatest internal length of the right and left side. 
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MIDDLE FOSS. 

The absolute average length of the middle fossze in human adults 
shows as follows: 

Middle fosse: Average length in adults. 

Males Females. 

eer oy al eee fe pane Bas =] ae 
Popehocepl Mesocephals. Braghycepb- Dolichoceph- | yresocephals. Brae ceD Ee 

Race. ave eee | pe Al a8 : a, fee : 
| | 1 | 

Eee pees see se | eS fo 
| “eo a ‘oo | | Tap a ‘eo oa "ep oa “ep ar 

el Sh (| psc sa Ssh) |For a <j go ar = We 
E = : Times = a 

mm. mm. |.mm. mm. mm. mm. | mm. mm, | mm, mm. | mm. Ie 

: (14) } (11) (11) | (5) (6) (6) 
WinIESsescae =e 54.9 54.8 | 55.3 55.1 | 55.4 56.5 | 51.3 | 50.7 | 52.7 52.1 | 51.4 ol. 4 

(a—0.1)| (a—0.2) (a+41.1)| a) (a—0.6) (a+—0) 

(10) | (10) | 
Tndiansee.s--. | 03.3 Sets il eso eeaoeree | 53.6 OT asso8| ececcca Seases) Maeeemee (ecae Bereta d 

(a—1.5)| (4—1.7) 

(14) | 5) 
ING2TOES 2 sss BEC {GSH Peano seanacdss aeeeor eeceeres (4 ONS lpg 4956) lee sec| se ause| se cect lines tem ee 

(a+0.1)| | | (a—0. 2) 
| | 

a Differences from the right fossa. 

The cavities, it is seen, are slightly longer than the anterior ones (in ) ’ Sine 
the proportion of 108 to 100—a detailed comparison in a future para- 
graph). There isagaina predominance in the length of the right fossa, 
but it is not as great or equally frequent as in the case of the anterior g quails q 
fossee. 

Length of middle fossa on the two sides in human adults. 

Right middle) Middle fosse | Left middle 
Skulls fossa longer of equal fossa longer 
i 3 (per cent of | length (per | (percent of 

cases). cent of cases). cases). 

16 adults, whites, males, dolichocephals.................--- 31 37 ol 
14, adults, whites, males, mesocephals...................---- 43 Pail 36 
15 aAcults swnites males brachy.cephailsecs s-csccs- cies se se 40 33 27 
8 adults, whites, females, dolichocephals................... 50 12 37 
7 adults, whites, females, mesocephals..................-..- 43 29 29 
6 adults, whites, females, brachycephals.........---- oS teieitte 33 50 17 
10 adults, Indians, males, dolichocephals.........--..------ 70 20 10 
10 adults, Indians, males, brachycephals..........-......-.. 50 40 10 
15 adults, Negroes, males, dolichocephals...............--- 47 27 27 
9 adults, Negroes, females, dolichocephals..........-.------ 33 22 44 

LO tale @iLOlskuillls) ees sae eee cto as eet aes aie store cei 44 29 27 

With the anterior fosse the conditions were: Right longer, 63.5; equal, 20.5; and left longer, 16 per 

cent. 

In the skulls of the fetuses and young, and in those of anthropoid 
apes and other mammals, the results differ from those in human adults. 

There were among: 

Length of middle fossa on the two sides in human fetuses, ete. 

The right Middle The left 

Skulls. Bele ea Eel 

longer. equal. longer. 

Per cent. Per cent. | Per cent. 
AQMMUMAMeTUSeS an GuyOUNS = 5-- -csiec cea caeeeeee cone Sec eee mce 35 50 | 15 
HATO POLMIs PCS = ance ese ase oe cece eee ape cestle co Gaels Sete wate neem 69 23 8 
MOULEL TAIN BI See ae eas ors Sas ee oe ecm etiemiis cele sc lsielejec 29 43 | 29 
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These figures show again, as did similar data with the anterior fossve 

(q. v.). that in the fetuses and young the proportion of cases where 
either the right or the left cavity is longer is much smaller than in the 

adults, and points to the fact that irregularities are to a large extent of 
later development. In the anthropoid apes I find a higher differen- 
tiation in the middle fossz than in the human young, similarly as with 
the anterior cavities. 

The actual differences between the middle fosse ranged thus: 

Absolute differences in length of the middle fossx; right fossa the longer in cases: 

Subjects. 0.6mm. 1 mm. /1.5mm.) 2 mm, ge mm.,/} 3 mm. 3.6 ae 4 mm. | bone 
| F 

i 7 ae ago aes Bs | 
Humana dulltsiensseeeseeee 5 17 6 11 3 3 1 1 | al 
Human fetuses and young... 1 9 2 2 0 0 0 0 0 
Anthropoid apes....-.-.--- 3 4 | 0 1 1 0 0 0 0 
Monkeys and other mam- 

Tadls eee tose ke wees 1 1 0 0 0 0 0 0) 0 
| 

a 6.5 mm. 

Absolute differences in length of the middle fossx; left fossa the longer in cases: 
pars = | = 

Subjects. (0.5mm.|1 mm, 1.5mm.) 2 mm. |2.5mm.) 3 mm. 3.5mm, 4mm. neve 

umanvadiltsize: sees. ee eae 3 11 2 5 1 3 2 2 al 
Human fetuses and young. .| 2 4 0 | 0 0 0 0 0 0 
Anthropoidiapeszsee =: sce | 0 1 0 0 0 0 0 0 0 
Monkeys and other mam- 
MASS eee ease tecninerece il 1 0 0 0 0 0 0 One 

a5.6 mm, 

The conditions disclosed by the above figures are such that almost 
the exact words which were used in describing the differences in the 
anterior fossee are applicable. In this case, as there, the range of dif- 
ferences is somewhat greater with the right fossa; the inequalities 
are smaller in the young; they show a range of fair extent in the 
anthropoid apes, though the skulls are less than half the size of full- 
grown human crania, and they are very small in the monkeys and 
other mammals. 

The form of the skull may have some slight connection in this case 
with the differences in the length of the cavities. In three of the series 
(white females, Indians, negroes) the right fossa is longer than the 
left ina larger percentage of the dolichocephals than of the brachy- 
cephals (in dolichocephals in 50, 70, 47 per cent; in brachycephals, 
respectively, in 33, 50, and 33 per cent of cases). Race may also be a 
factor, for a larger proportion of cases with longer right middle fossa 
is found among the Indians than in any of the other series. As to sex, 
no influence on the difference between the lengths of the two middle 
cavities is apparent. 

A comparison of the inequalities in length in the middle with those 
of the anterior fosse reveals the fact that these disproportions can be 
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only ina limited number of cases compensatory in nature; in a large 
percentage of the crania there is no trace of a correlation. The fol- 
lowing conditions exist in this regard among the human adults: 

Per cent 
of cases. 

Anterior fossee of equal length, middle fossee of equal length...........-.---- 4.3 

Anterior fossee of equal length, right middle fossa longer than left ..----.-.-- 10.9 

Anterior fosse of equal length, right middle fossa shorter than left ........-- 5.4 

Right anterior fossa longer than left— 

muicddlesiossseyeqUalieees score ses cee eee ccs eae Se ee eee 20. 7 

mchitenmidel ertossamougen pam lets fac 220 t lt Sh Shee ees oee see 29. 3 

MoaiismadetoscasnOrber WlanWetter seese- 25.9. cheese ee eee ese 13.0 
Right anterior fossa shorter than left— 

NOONE HOES COE RSS See ae ee ee ee 4.3 
Heli d lerossaWoneer than letras sseoe Ss xe oases as sos ~ aero e se 8.7 
Mio itTiidoGie tossashorterbhanvleny sees J eee soe toon eee Be) 

The only two series of cases where a compensation between the 
length of the anterior and middle fossa of the same side may exisit 
(that is, ‘‘ the right anterior fossa longer than the left—the right middle 
fossa shorter than the left,” and the opposite) embrace only 13 and 
8.7, in total 21.7 per cent, or about one-fifth of all the skulls exam- 
ined. On the other hand, a greater length of both the anterior and 

middle fossa on the same side was present in 29.3 per cent (right side) 
and 3.3 per cent (left side), in all 32.6 per cent, or almost one-third, of 
the crania. These facts show that the dimensions of one pair of the 
fossee in question are toa large extent independent of those of the 
other pair, which make it plain that they are not due to conditions 
inherent in the bones themselves, but to those pertaining to the brain. 

The relations which the mean length of the two middle fosse bear 
to the size of the skull are indicated in the figures below. As with the 
anterior cavities, the size of the skull was judged from the mean of its 
greatest length and breadth; the fossee were contrasted with the great- 
est external as well as the mean ventral length. The specimens 
selected for this comparison were the same as with the frontal fossze 
on a similar occasion. 

Average relations of the mean length of the two middle fossex to the greatest dorsal and mean 

ventral length of the skull (each of these diameters being each taken as 100), in the largest 

and smallest skulls of the series. 

In the largest |, In thesmallest 
crania— crania— 

Subject. Number of speci- = 7 ee Number of speci- —a See 
mens. vs. @X-"| vs. in- mens. vs. EX- | vs, In- 

ternal | ternal || ternal | ternal 
length.| length.) length.| length. 

| | \| 
Adults: | | 

White males....... | 6 (2 of each series) .| 28.9 | 31.2 || 6 (2 of each series).... 27.5 29.9 
White females..... 6 (2 of each series) .| 27.7 30.4 || 6 (2 of each series)....| 29.6 32.3 
Indian males...... 6 (3 of each series) .| 26.3 28.8 || 6 (3 of each series) ... 26.5 28.6 
Negroes, bothsexes} 5(3males, gical) 27.4 30.3 || 5 (3 males, 2 females).| 28.5 31.0 

| | 
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The conditions are irregular. The length of the middle fosse in 
the smallest skulls exceeds that in the largest specimens among the 
white males and in the negroes; in the white females the facts are the 
reverse; while in the Indians the differences are immaterial. Much 
larger numbers of cases would probably clear up the matter; as it is, it 
is necessary to reserve conclusions. 

The differences in the absolute and relative length proportions of 
the middle fosse between adults and young, in man and animals, in the 
sexes, in races, and various forms of the skull, are contrasted in the 
table that follows: 

Length proportions of middle fossx in relation to greatest external length of the skull. 

| rn average : eee 
c verage | relation of || relation o 

eee Ey crag mean _ | the length | the length)... 
Subjects. ber of | maximum pene tD of gine bot ipo ber of 

skulls.| length of ‘a We OSS ESEE OT | ards 
Slant middle | the dorsal ||the ventral | 

% fossee. length of || length of | 
theskull. |} the skull. 

Adults: | 
White males— | em. mm. 

Dolichocephalsees-sse-e-ea see esi 19.4 54.9 28.3 | 31.9 | 10 
Mesocephalsirese-cceseaeeeres= 11 18.7 55. 2 29. 4 32. 2 | 14 
Brachycephalsta--sceseses-co-- 11 18.2 55.9 30.7 33.9 | 10 

White females— 
Dolichoceplalsiace see ee eee 5 17.8 51.0 28.6 31.4 10 
Mesocephals. se2see-ses-nee- = | 6 17.8 52.4 29.5 33. 0 9 
Brachycephalsmsseceee scents 6 17.3 51.4 29.8 32.0 | 3) 

Indian males— | 
Dolichocephals ~~~ 2~-- = 222. -.-- |= 1 18.3 52.5 28.7 31.5 | 10 
BrachyGephal sane selina 10 16.9 52.7 31,2 34,3 | 10 

Negroes— 
Males,dolicho- and mesocephals 14 18.6 53.5 28.8 31.9 | 13 
Females, dolicho- and mesoce- 
DHals ke seee Sen te ee eaaaceatee 5 ie 49.7 28.1 | 31.1 8 

Hetusesiand' young ss. aecceneeeo- ese ene 40 9.1 26.2 28.8 30. 2 39 
White, brachycephals.............- 10 7.9 24.4 30.7 Bye II 9 
Colored, brachycephals............ 10 9.2 26.6 28.9 30.1 | 10 
Colored, dolicho- and mesocephals. 20 Oya 26.9 27.8 29.3 20 

Anthropoid apes: 
Chimpanzees ’se--.--cc5---6- esses » 11.9 38.5 BY} 34.3 | 2 
OLaN ES SoS sash wise Sete des cteesicm Sets 6 11.9 By eal 31.1 35.3 | 6 
Gibbonssacs sass ee ee teneen wee eee 4 WeD 24.2 32.0 33.2 | 4 

Monkeys and lemurs: 
MOACHCUSEDELONS setae ae ease eee 1 8.2 28.5 34.7 37.0 1 
Cebus hipoleucusisee =o eee es 1 1h5) 24.0 32.0 35. 8 1 
ALOUCLUSENTCULUs se cee feces oases ace 1 7.0 25.7 36.8 || 43.8 | 1 
MEG O8ioa. 5 ice cmeeoscseace teeter. 1 4.1 15.2 37.2 38.8 | 1 
CUT UORTUS sce ce ace e ee 1 6.0 | 22.5 37.5 || 42.4 1 

Contrary to what was witnessed with the frontal fossx, the middle 
‘avities in the human young (particularly in the dolicho- and mesoce- 
phalic colored fetuses) show somewhat smaller relative proportions 
than in the adults. The increase in their relative value within the 
series, from the smallest to the largest fetuses, is very irregular. 

In anthropoid apes the middle fosse are relatively slightly longer, 
in the monkeys and lemurs decidedly longer, than in any of the human 
series. They differ most widely in this from the human young. 

In sexes the relative proportions of the middle cavities differ quite 
immaterially. Neither are there any great racial differences, though 
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it should be noted that the Indian male brachycephals show the max- 
imum and the negro dolichocephals the minimum proportions. 

There are, however, even more so than with the frontal cavities 

(q. v.), differences of the relative length of the middle fosse in the 
different forms of the skull, this length being throughout smaller in 
the dolichocephals than in the brachycephals, while with the mesoce- 
phals it is mostly intermediary. Even in the young the proportions 
are higher in the short than in the long crania. The differences 
regarding the frontal fosse were, it will be remembered, of a like 
nature, though seemingly of different morphological significance. 

The correlation of the middle with the other fossx will be dealt with 

in a future section. 

POSTERIOR FOSS ©: CEREBRAL PORTION. 

The absolute lengths of these fossv are as indicated in the figures that 
follow. Inthe three upper lines of the table are represented only those 
skulls in which also all the other fossze could be measured, that is, 

skulls which correspond to those given in tables of absolute measure- 
ments of the middle and frontal cavities; while in the fourth line are the 

lengths of all the pairs of the postero-superior fossw in the skulls 
examined. The two lines of figures show no great difference. 

Posterior fossx, cerebral part: Average length in adults. 

Males. Females. 

Del chotert Mesocephals. Brachyceph: Debehogne Mesocephals. Brack yceny 
Race. . Torn Aue ae ; : =v hues 

ys fe dee ner eek AC eh ee i aD 
—S 4 ion =| | 4 =) fea} = —S = a A 

mm. mm. | mm. mim, mm. mm, nine. WL m. ‘mm. | mm | mm, mm 

; (14) (11) (11) (5) | (6) | (6) | 
Wihiteses25. 81.0 83.2 | 79.6 81.8 | 75.9 78.7 | 74.0 Wi. 3 | 7o.8 | 7851) 15.0 75.6 

a(+2.2)| a(+2. 2) a( +2. 8) a(-+3.8) ja(+2.3)} a( +0. 6) 

(10) | (10) | | 
Indians ss. .—- 79.2 82a a eeree- Weare | 73.5 Ff Ab a | em rps] eae Reet Selec easeceas| sauce moeceode 

a( +8. 2) | a(+0.6 | | | | | 

2 (14) | | | (5) | 

Negroesiz-=- =~ L783] lh ts 0 5O 20 (eS araelearioeese (ls Aer eens ECO TES Nooeeee Sees Ae eee alties ec cs 
ja(-+2. 9)| ja( +2. 2)} 

; (20) (19) (19): | (10) | (9) | (9) 
Whites, all 
skulls in | | | 
which the | | | 
two fosse | 

eould be | 
measured ...| 80.5 81.7 | 78.3 80.4 | 76.3 78.8 | 73.8 76.8 | 76.0] 78.7 | 73.6 75.7 

a(+1.2) ja(+2.1)) a(+1.5) a(+3.0) a(+2.7) a(+2.1) 
| | | 

a Difference from the right fossa. 

The most striking feature of the above data is the evidence that in 
all the groups and series the left fossa is the longer, which is the 
reverse of what was observed with the middle and especially with the 

Proc. N. M. vol, xxxii—07——13 
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anterior cavities; and the differences are in most cases very decided. 
Individually, the cases where the left fossa is not the longer are in 
nearly all the series comparatively infrequent, namely: 

Length of postero-superior fossa on the two sides in human adults. 

| Right pos- | Left pos- 
: tero-superior | oon equal | tero-superior 
Skulls. ioe longer | ( per cent of | fossa longer 

(per cent of | cases). | (per cent of 
cases). | cases). 

Adults: | | 
Whites, males— | 

Dolichocephalls27 252-5 sete eae eee eee 20 15 | 65 
Mesocephals <0 22 7 ot). 2 eet ee nnd einen 21 | 11 68 
iBrachy.cephallsececes-+ see ease eee nee toe ese 0 | 11 89 

Whites, females— | 
Dolichocephals See See SEERA Rs ee Hearne ae ee 20 0) 80 
Mesocephalstct- 5. teeocce acne nero resem ceine | 11 | 1] 78 
Brachycephals:s.. 2220. ssc basen Se ohne oan eee 25 | 12 63 

Indians, males— | | 
Dolichocephalszz S -caek 4-0 see eee Sete eee eee 20 | 0 80 
Brachycephals -22-.-2----- Leads Se ee RE eee ae eens | 50 | 0 50 

Negroes— 
Majlesidolichocephallstaess2-seo eee eee eee teen 20 | 0 | 80 
Females, dolicho- and mesocephals..........-----.--- 40 | 0 60 

The left fossa is shown to be the longer in from 50 to 90 per cent 
of the cases in the various series, or in over 72 per cent, or nearly 
three-fourths of the crania, if we take all the 130 skulls together. The 
middle fosse, it was seen, showed in 44 per cent, and the anterior 
cavities in 63.5 per cent, an excess in the length on the right side. 
Among the human young and the anthropoid apes, and in other 

mammals, the conditions were as follows: 

Length of postero-superior fossa on the two sides in human fetuses, etc. 

Right | Left 
postero- postero- 

Skulls. superior | Hose superior 
Koss jo See fossa 

longer. | longer. 

Per cent. | Per ce Le Per cent. 
AD hUManeetusesiand hy OUuNP esses eon eee eee eee eee 17 37 
I3anthropoid-apesy. 29 hse oe Case soe oe eee ee nee eee eee nes 15 | 23 | 62 
7 monkeys andiothemmamimals sess ose see cee cee ee een cee 43 | 14 43 

| 

In the human young there is a much larger percentage than in adults 
of postero-superior fosse of equal length, showing again, as with the 
middle and anterior cavities, that the inequalities are often of later 
development. In the present case this seems to be true particularly of 
the excess of length on the left side. In the anthropoid apes the con- 
ditions are not much different from those in human adults, which 

indicates that the predominance of excess of length in the left postero- 
superior fossa, and of that portion of the cerebrum which enters into 
it, is an ancient feature which has not been acquired and has scarcely 
been modified in man. Among monkeys and lower mammals there 
seems to be less regularity in the unevenness of the postero-superior 

Se 
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cavities, but the number of cases is not suffivient for any definite 
conclusion. 

The absolute difference in the length of the two postero-superior 
fosse is often very pronounced, much more so than in the case of the 
frontal and middle cavities. It ranged as follows: 

Absolute differences in length of the postero-superior fosse; right fossa the longer in cases: 

1.5| 2.0/2.5 |3.0|3.5| 40] 4.5 |5.0|5.5|6.0| 6.5] 7.0 lover? i 0.5 | 1.0 
Subjects. mm. mm. mm. mm. mm. mm. mm. mm. mm. mm. mm. mm. mm, ‘amin. | : : 3 : , : 5 | | mm. 

aS ae Z Ce : ss) oe 
| | | | | | | 

Human adults......- [One Osi re 4 | Wi asl eal 1 OP ie? Oil) oil 0 ( 0 a2 
Human fetuses and | | | | 
VOUNS Peete eee 1 | 5 0 1s Pe e| ee Coa eRe Wee eallsceeeeltc tos |acics el e054 le sees lnowoes 

Anthropoid apes..... | 0 | 1 0 Wl eooed|susoc [secnaloecud]isbosallooog| boos 4lldnace loans Saree posers 
Monkeys and other | | | | | | 

1 TAMIA Shee ne [eee rales (oeeGcl Wetoslbesbe| opine svete cl ee Se Peet epee eens ae oe seers 

Adsolute differences in length of the postero-superior fosse; right fossa the longer in cases: 

Subjects 0.5 | 1.9 | 1.5 | 2.0 | 2.5 | 3.0 | 3.5 | 4.0) 4.5 | 5.0 | 5.5 | 6.0 | 6.5 | 7.0 |\Over7 
5 oi mm mm, mm. mm. mm, mm. mm. mm, mm.) mm. nm, mm. nm mm.| mm. 

| 
Human adults....... 0| 14 7 Zin|| a 5 6ule 12 3 ZEN MO 55 Dales b2 
Human fetuses and | 
VOU Paap eee nee 2 5 5 1 | SEABAIS sents teats lescie | Ree iaemoecl ae epee 2 |e 

Anthropoid apes... .. be@a) al 2 1 Wi ee 1 | Sarat creates erage Beall | Space ll evarxore | eicversins| Seah sre 
Monkeys and other | | | 
mammials.........- \ 1 0 DO eee A eet ae allarerer: [seroma snaee. le Stale scree ae RE er 

| | | | 

a8 mm. 61 of 8.5 mm.; 1 of 11 mm, 

In 25 subjects, it is seen, the inequality in the length of the two 
fosse exceeded half a centimeter, and in one it reached 11 millimeters. 

Those figures of the preceding table that concern human adults can 
be more conveniently expressed in percentages, thus: 

Posterior superior fossee longer by— 

0.5 to 2.0 mm., right in 65.5 per cent, left in 30.4 per cent of cases. 

2.5 to 4.0 mm., right in 17.2 per cent, left in 38.0 per cent of cases 

4.5 to 6.0 mm., right in 10.3 per cent, left in 24.0 per cent of cases. 
fod 

Above 6.0 mm., right in 6.9 per cent, left in 7.6 per cent of cases. 

The above brings out clearly a predominance of the minor differ- 
ences in that category of cases where the right fossa is longer, and of 
the greater inequalities in the larger class of cases where the left 
fossa exceeds in length. Similar conditions were noticed with the 
middle and the anterior cavities; on the side (in both these instances 

the right) where there was a prevalence of longer fosse, there were 
also noticed greater actual differences in length from ie opposite 

cavity, and the reverse. 

The influences on the length of the two postero-superior fosse of 
skull-form, sex, and race are not clearly defined; the question might 

possibly be settled by much larger series of skulls. 
A comparison of the length of the postero-superior fosse with the 

combined length of the middle and anterior cavities shows that fre- 
quently the greater length of one of the former stands in what is in 
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all probability compensatory relation with the latter. The following 
conditions existed in this regard among the human adults. 

Per cent 
of cases. 

Anterior (a) -+-middle (m) fossee of equal length, postero-superior (ps) fossee of 

equal length’ 2: 22%... 3:52 ac+oi.- Swe nso eon ce ee ere ee eee ee eee 

a--m of equal length, right ps longer than leit 5-2-2 =. -2-- 2222-26. - = -= il, il 

a-+-m of equal length, right ps shorter than left.-.._--.-22.5-.--1--2--+---2-- 7.6 
Right ¢ --m. longer. thanleft; ps equals. 245 22. e Sos. See eee ae ees Dre 

Right a-| m longer than left, rigbt ps longer tham left. -.-_-...-2=.--225--2---- 12.0 

Right a+ m longer than left, right ps shorter than left...........2..-..------ 56.5 

Right!a' +m shorter than left.sps equal: steoces eee) oe ae eee ae 4.3 

Right a+ m short2r than left, right ps longer than left ......-......--.-.---- 6.5 

Right a-+m shorter than left, right ps shorter than left .............----.--.-- 9.8 

In 63 (56+ 6.5) per cent of the cases the length of the postero- 
superior fossa stood in an apparently compensatory relation to the joint 
length of the two other cavities of the same side. A certain propor- 
tion of this number of cases, very probably the majority, represents 

a true compensation, the rest being due to conditions inherent in the 
posterior fosse themselves or, more properly, in peculiarities of those 
portions of the cerebrum which fill them. In 2 1.8 (right 12, left 9. 8) 

per cent of the skulls the postero-superior fossa on one side was 
longer, notwithstanding the fact that the sum of the length of the mid- 
dle and anterior cavities on the same side was also longer than that on 
the opposite side. In several of these cases all the three cavities on 
the same side were individually longer than those on the other side of 
the same skull. In no case among the 92 adult human crania were all 
the three fossx of one side exactly equal to those opposite. The ten- 
dency to a greater length of the left postero-superior fossa is very 
pronounced. It accompanies, in the skull, and is the main manifesta- 
tion of, the prevalent greater length of the left cerebral hemisphere. 

The relations born by the mean length of the postero-superior fosse 
to the size of the skull, the latter judged as before, from the mean of 
its greatest length and breadth, are indicated beneath, the specimens 
represented being the same as with the frontal and middle fosse on 
the occasion of similar comparison. 

Average relation of the mean length of the two postero-superior fossx to the greatest dorsal and 

mean ventral length of the skull (each of these diameters being taken as 100) in the largest 

and smallest skulls of the series. ; 

| In the largest crania. In the smallest crania. 
| zs 
| | 
No. of Q]r . T, 

SHU, one vs. exter- | vs. inter- | speci- |_@S: exter- | vs. inter- 
,, | . | ao © aT nal length. | nallength. '| mens. nal length. ae length. 

Adults: | | 
White malesee se. .cos) 2 aaa eee 6 43.2 46.9 | 6 43.1 46.8 
Wihite females; a. essence 6 42.9 47.2 6 43.0 | 46.7 
Indianimeales sss -aseeeee a sese ee 6 43.8 47.9 6 Ash 47.3 
Negroes, b@@h sexes:..../.....--- 5 41.7 46.2 || 5 44.0 47.9 
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No rep ular c or - substantial difference j is Napparent Fiero Is no com- 
pensation in this regard between the postero-superior and the anterior 
cavities, which latter, it will be remembered, are relatively shorter 
in the largest than in the smallest crania. 

The absolute and relative length proportions of the postero-superior 
fossx, contrasted between adults and young, man and animals, sexes, 
races, and in the main cranial forms, are presented in the following table: 

Length proportions of postero-superior fossx in relation to greatest external length of the skull. 

aera " a EIBEe ; Il a See, | 

Average | “Thean _ | the length || the length 
ae Num-| external length of | of the foe | of the eal ume 
Subjects. ber of | maximum SRR aayeRel GESTED TINS | to tl | ber of 

skulls.| length of IAQ) RES WOU: Nl eee en aa hyn 
skull tero-supe- dorsal || ventral 

: rior fosse. | length of |) length of | 
| the skull. | the skull. | 

Adults: | | 
Whites, males— em. mm. | 

Dolichocephals Bee eae melas 14 19.4 82.1 42.4 || 45.9 10 
Mesocephalss sis. 5: 2-22 cee 11 18,7 80.7 43.0 | 46.0 14 
Brachycephallsaaecas—-eeee ee 11 18.2 ee 42.4 46.4 10 

Whites, females— 
Dolichocephals........-...-.-- 5 17.8 | 75.9 42.6 45.8 | 10 
IMesocephals: 6 33s caen ese e ca 6 17.8 76.9 43.3 46.8 9 
iBrachyCephalss2s---ceeess 422 | 6 Lis 75.3 43.5 47.4 5 

Indians, males— | 
Dolichocephalsteaso--e----- | 10 18.3 80.8 44.2 48.5 10 
DrTachyCepualsres- see sae ses | 10 16.9 73.8 | 43.6 || 48.0 10 

Negroes— | 
Males, dolicho- and meso- | | 
Ceph alse ras sea sss ecn ese 14 18.6 78.7 42.4 46.7 13 

Females, dolicho- and meso- | | 
Cophals re serach sere coe | 5 MSE | 75.5 42.7 | 46.9 | 8 

| 

Human fetuses and young..-........... 40 9.1 41.1 44,5 | 46.9 39 
Anthropoid apes: | 

Chimpanzeestsc. = fassccecsnec sence 2 11.9 49.8 41.7 || 45.0 | 2 
OTA Sere -seseenns seco ee aaa 6 ala ts) 51.0 42.8 || 48.5 6 
(Gab bO nse ee cite eie= oe sie 1 7.5 30. 8 | 40.7 42.3 4 

Monkeys and lemurs: | 
MOCOCUSIDELODS ents yeaa eee | 1 8.2 32.5 39.6 42.2 | 1 
CEDUSTRYDOLCUCUS ES Semen se 1 | 7.5 28.0 37.3 | 41.8 1 
PAT OUCLOSENICULO ser eee ae ee eat 1 | 7.0 24.5 35.0 41.7 1 
LOR See oa ie eee hear SAA Oe 1 4.1 16.5 40. 2 || 42.0 | 1 
EMUTVONUUS tare oo e vests a cios - see 1 6.0 17.3 28.7 | 32.5 | 1 

| | 

The average relative proportions of the postero-superior cavities 
differ, it is seen, but little between humanadults and the young; taken 
asa whole, the middle fosse presented a moderate, the frontal cavities 
a marked, diversity at the two periods of life. If we compare the rela- 
tive proportions of the postero-superior fosse in the smallest fetuses 
of the series, namely, in those where the vertex-breech length was less 
than 20 cm. with those where it was above that, we find somewhat 

different conditions, as shown in the following table: 

Relation of the mean length | 
| of the postero-superior fos- 

Vertex-breech 8 to the— 
Case. |length in centi- 

EDGE SL dorsal length ienoiks entre! 
of theskull. | “©7E) 19) | 

il 5.2 33.3 42.4 
2 8.3 41.7 APA, 
3 15.9 37.6 40.4 
4 17.4 40.6 44.8 
5 17.6 37.6 40.9 
6 19.9 44.7 45.4 

| ) 
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The relation to the dorsal length of the skull is in these cases proba- 
bly the more reliable, as the ventral length can easily and impercepti- 
bly be augmented a little by the relaxation of the bones consequent 
upon the removal of the parietals, which constituted the method of 
opening the small skulls. However, compared to either the external 
or internal cranial length, the fossee are in the majority of the cases 
shown to be smaller than during later development. In fetuses in 
which the vertex-breech length is above 20 cm. the relative dimen- 
sions of the fosse are much more like those in adults, showing that 
the attainment of their full relative length takes place very early. 

In anthropoid apes, monkeys, and lemur, with the sole exception of 
the orang, the postero-superior cavities are relatively shorter than in 
human adults, agreeing in this respect with what exists in the earlier 
stages of fetal lifein man. The proportions are particularly low in 
the lemur. 

No definite difference in the relative length of the postero-superior 
cavities appears in the sexes. Among races, they are longest in the 
Indian, the whites and negroes being near alike. As to. the main 
cranial forms, among whites the fosse are in both sexes in the average 
slightly longer in the meso- than in the dolichocephals, and still longer 
in the brachycephals, while among the Indians and the young it is the 
fossx in the dolichocephals that are slightly longer. The differences 
in this respect are, however, throughout too small to be of much sig- 
nificance; besides, individual exceptions are numerous in all the series. 

THE THREE CEREBRAL FOSSA CONSIDERED TOGETHER. 

The sum of the lengths of the three cerebral fossee on each side shows 

this interesting distribution: 

Sum of lengths of cerebral fosse. 

| a+m+ps. 

Segeay No. of 
Subjects. cases.| Right Left 

| side. | side. 

| 

Whites, males: | |) Sem CTiUceealll a menCHIEe 
Dolichocephalsren hice s.ccinesieoe cee nee to Was cine Eee e eeisee eee seer 14 18.9 | 19.0 
Mesocephals: aise Soe sla Seceiocei eee noe aan ae eee eee 11 18.7 18.8 
Brachycephals 2. eh Fo 4e hc ee ee rere ee ee ie ee eee ets 11 18.1 18.4 

Whites, females: 
Dolichocephalszc< sos e12 sos ecse setae eae ee ea eee coereetaeeerae 5 17.4 17.6 
Mesocephals sce: ch sae ce ocr s snc ae nese See neenien tee cameo eee eee | Culeeledeo) 18.0 
Brachy cephals: oo. c.2 acon. cece ec tance cee rere ee meee Sees aeeeriaeee 6 | 17.5 17.5 

Indians, males: 
Dolichocephals:. 2 .cen.cceck phe eee ee anne er eee eee eee eee 10 17.9 18.1 
Brachycephials sic. stesso ocee ces Sacto oe eee See ee oa eee 10 17.3 | ly(sil 

Negroes, males: f 
Dolicho=andimesocep hall sys e ese era ee eee ee ee eee eae | 14 18. 2 18.4 

Negroes, females: | 
Dolicho- and mesocephals ...--... ...- Lt Sewtonierecc Bees Saeee be sien eter 5 rei | 17.5 

HumanitetusesiandsyOun essere tesa eee eae aoe aaa aera 40 9.55 9.5 
IN ayrahivo) soy Glitz) of2\s ie Moone eacUa oe eooaUN Ae \os6dseooaedsoadsoodacadsdeobonwouce 13 11.3- | 11.3 
Monkeysiand semur:sec-ceeeseeeeeeree ee eer ease eee eee en ees eee | 5 6.9 6.9 

| | 

{a, anterior; m, middle; ps, postero-superior fossa.] 

a 
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In seven of the ten series of human adults the average of the sum 
of the lengths of the three cerebral fossee on the left exceeds that of 
the right side by from 1 to 3 millimeters. There is therefore a clear, 
though small, excess of fossal length on the left in the mass of human 

adult crania. In two series the averages are equal; while in one 
series, the brachycephalic Indians, an excess (2 mm.) is Shown for the 
right side. In the human young, anthropoid apes, and monkeys, the 
difference in the averages are nil, or not exceeding half a millimeter. 

Individually the sum of the lengths of the three fosse on each side 

was as follows : 

Combined length of cerebral fossx on the two sides. 

‘Right at+tm+ lLeft a+m-+ps 
Subjects. ps longer | Equal in—) longer than 

jthan left in— | right in— 
| 

Whites, males: Per cent. Per cent. Per cent. 
DOU CHOCEPDAISha setae eee aoe nec miele ce eee eee eres 14 21 | 64 
IMGSOCE Dp hall SOBs es eae a are ee eet oy eee ors ok ao eae : 36 0) 64 
IBTACINVIGE pla Sects rae one sierra ee ee apace oe 45 0 | 55 

Whites, females : | 
DMolichoceplalsw mess ess ss oe este Sena oe al torah yee 0 | 20 80 
IMCSOCE Pall Se ssee tet eek stk cee ce eae neice cise eee sae’ 33 0 66 
IBTACHY. CEP lal sera: eae ayes: tera toe omer ceteris | 50 | 17 33 

Indians, males: | 
DONCHOCE pli al Sweets see oe ce SORE oom Sanat a Sones = | 30 0 70 
BTA CHOY Cephal Spe tase ae sop cine tiee teen Gale sine =ietaisiains Ses Seis 60 20 | 20 

Negroes, males: 
Dolicho- to mesocephals .....:.........-....- Be oe eae ae 21 14 |} 64 

Negroes, females: 
Doligho= tommesocephalsseaescs soe se eee ee eee ke ale tone 40 0 | 60 

EMuIM ane retusesian dy VvOUN Peas seca ee eee eens ee eee 50 25 25 

ATIENTO POMONA POS ae a-e cprescat cies Nee mina cre mec seeae sermon semaine 46 23 31 
Monkey sian GS em uit ameter rine cere seme eee ae seine rcs oie 50 17 33 

{a, anterior; m, middle; ps, postero-superior fossa. ] 

These figures reveal several facts of some importance. Among the 

human adults the brachycephals show all through a remarkably 
greater proportion of larger fossal length on the right and smaller on 
the left side than the mesocephals, and especially the dolichocephals. 
And similarly large percentage of longer right fossal length exists in 
the human young, the anthropoid apes, and the monkeys and lemur. 
Sex shows no particular difference, and the influence of race is small, 
ifany. The brachycephals stand in this feature decidedly nearer the 
human young and the other-primates than man, than the dolichoceph- 
als. It is, of course, possible that the prevalence of a greater fossal 
length on the right side is due to different causes in these several 
groups, but more likely there is some relation in these phenomena. 
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The actual differences in the combined fossal length ranged thus: 

Anterior, middle, and postero-superior fossx longer than the same of the opposite side. 

| | | | | os 
ROR 0.5 | 0.1| 1.5 | 2.0 | 2.5| 8.0 | 8.5 | 4.0. | 4.5. | 6.0. | 5.5. | 6.0. | APOve 
AIRSET mm. mm. mm, mm. mm.) mmM.mm, mm.)mm. mm. mm. mm.) yy) 

— —~ | ll ei tee a) ae — — = | = -——-> : 

Human adults:| } | 
Right longer...-.-- cases. - 8 5 1 0 2 1 4 2 2 | Oo alt bane a2 
Left longer .......- Ones = (Gl = 4 8 Di 1 | Beal 5 ONO 63 

Human young: | | 
Right longer ...... (Oy Ae 4 Cel Ne el Pa Os] aw) 0 Oz 0 0 0 0 
eft longer. ..2. ss. @@has By|f tal I je ak 1 0 0 0 0 0 0 0 

Anthropoid apes: | | | | 
Right longer .....- Glos s5|).° 1 | 4 Dea eel oe ES Its Seva as Se eee ene Seiya ct ee ee 
Left longer .....--- does. Ge Meee | 1 1 Petal Sears See eee (erick reise (ne cee (gece ol 

Monkeys and lemur: | | | 
Right longer ..-.--- domeee She AS eke See eete chal ies ore a) eee srl Se hae ek ae |acenalpebas|ssaecllass aise 
Left longer -...-.-- Gkesce @ | 1 Lt ences \eeeealoseee \Scte| ae | Sees | seca See ell Seige 

| | ates 

a) ='6: 55mm 77 mms b1=6.5 mm.; 1 =8 mm.; 1 =12 mm. 

The greatest of the differences among the human adults are on the 
left side; also the proportion of cases with large differences is greater 

where the left combined fossal length is greater. In the human young 
the differences are smaller, showing that the peculiarity is to quite a 
large degree of later development, which agrees with what was 
observed with all the individual cavities. In anthropoid apes and 
monkeys the differences are relatively small, exceeding in no case 2 

millimeters. 
It remains to show how the combined fossal length agrees with the 

greatest ventral length of the skull of the same side. The succeeding 
table gives the averages of the right and left ventral antero-posterior 
diameters in human adults. It will be seen that here also, as with the 

a+m-+ ps length the left diameter preponderates in the mass of the 
specimens, and it will also be noticed that in the white brachycephals 
there is scarcely any difference, while in the white dolichocephals, 
both male and female, the inequality is pronounced. 

Ventral antero-posterior maximum diameter of the skull. 

Females. Males. 

| Dolichoceph- oe Brachyceph- || Dolichoceph- eas . | Brachyceph- Eo | AS Mesocephals. ais! IK. Mesocephals. aie! 

SUDJCCLS a | aeeeeae ona SEE se s 

+5 3 me | re re 5 | 
a 43 a] BET i (Lec = Pe Ni bes a Be Ss 43 Sl a3 
sat 3) abo | 3) yee a m0 So sa Te et zo 
ms A er Ss) |) eS m4 A a 4 m 4A 

| em. | em. em, | em. em en, | en. em. em, | em. em. em. 

18) |) | ay] ay |. |) | am | ey |e) 1) | 4) 
Whites ...... lelega We |17/23 | Wie2¢ | 1627. 16.7 || 16.3 16.6 | 16.4) 16.5} 15.9 15, 95 

a( +0. 2) a +0. 04)! la(+—0)} a( +0. 3) ja( +0. 1) a(-+0. 5) 

(10) | (10) | }(20) | (10) | | 
Imdianse sees 16.6 UGE) lacaeao|issoseapcc 15.3 NBC! WeassbelpAsscecs|[psoasc Socceero|[Sssams|lonosecs- 

| a( +0. 1) a(+o0 1)}| 

(13) | (18) | (7)_ | (7) | 
Negroes ..... | 16.7 | 16.8 |......}..22222-.]5.2--: Bae a || 16.2 V6 elalewerse [fas ah eka ee Sepa 

|a(+0. 1) | | | a( —0. 1) 

a Difference from the length on the right side. 

a al 

ie ag ett 

one 
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After individual comparison, in the human adult, it is found that the 
relations of the combined fossal, and the ventral length, are as follows: 
Both measurements are alike on the two sides” in 14.7 per cent of 

cases. Both measurements are longer on the same side in 62.7 per 
cent of cases. One of the measurements is equal on the two sides, 
the other unequal, in 22.7 per cent of cases. 

The instances where the measurements agree, either in that each 
is equal on the two sides of the skull, or in both being longer on the 
same side of the skull, constitute nearly four-fifths of the cases, so 
that agreement between the a+m-+ps length and the greatest ventral 
length on each side may be said to be almost general. Of the excep- 
tions only a few are marked. The highest discrepancy was a 7 mm. 
ditterence in favor of the right combined fossal length in a case where 
the ventral lengths were equal. 

The ¢nterrelation of the three cerebral cavities, shown hitherto only 
indirectly and incompletely, can be further brought out by comparing 
the lengths of the individual cavities with the sum of the lengths of 

the three, thus: ~ seu Oe wee ; 
length of a+m-+ps?’fosse 

be termed indexes, and are convenient for collation, are given, with 
three columns of supplemental comparisons, in the table below. 

The results, which can 

«Differences up to one millimeter between the whole right and left side being 

disregarded, as a possible error can not in such cases be excluded. 

>That is, of anterior and middle and postero-superior fossze. 
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Indexes showing the interrelation of the cranial (cerebral) fosse. 

be SF ay 
Indexcof | & aS 25 

, ay_| Index’ of | thecere- Gene na S 
pea middle | bral partof) = Boneas 

x ° ase Ossa. the poste-| es | 2 Se /TE\ 
= Num- rior rece aa |e Bs 

Subjects. | | ber of 2A | Qo | BEB 
skulls. = - aie |b teionl ears } SB. | Prag) Be 

| Ss is lees | Z| ee Sal fan 
q re 45 a 42 = a Z2s 

| S| 8 |S/$)/e/s |e | sal) eee 
| 64 A 64 4 ae A A aa } am 

| (Fee salt Eile eos | perigee 
Adults: | 

Whites, males— | | 
Dolichocephals. ...-.-- 14} 28.1 | 27.4 | 29.0 | 28.8 | 42.9 | 43.8 104 150 | 152 
Mesocephals .........- TA 2799)" 2751 62955 |) 2903) 4256: 4376 107 146 151 

Se Prachycephals Seen ere 11} 27.7) 26.8 | 30.5 | 30.6 | 41.9 | 42.6 112 138 | 146 
Vhites, females— 

Dolichocephals .....-. 5 | 28.0} 27.1 | 29.5 | 28.6 | 42.5 | 44.1 105 149 153 
Mesocephals.......... | 6 28.2 | 27.5 | 29.4 29.0 | 42.4 | 43.5 105 147 151 

; einen Ge ea seeticcns Gal 2789 RW 27on P29Ne I 29N Bs Ao Ss eAgeo, 106 147 151 
ndians, males— | | | | 

Dolichocephals. ......-, 10 | 26.1 QOoM eos Til 282i Radon eA a7, 113 154 163 
a Brachycephals ......-.. 10 | 26.44) 26.37) 31.1 | 30.3 | 42.5 | 43.6 | 116 140 152 
Negroes— 

Males, dolicho- and | | 
mesocephals ......-- A 28 2 Die 2e DOr 3 e290 sonia oes, 105 147 151 

Females, dolicho-and | 
mesocephals .....--- 5 | 29.1 | 28.0 | 28.4 | 28.3 | 42.4 | 43.7 99 152 151 

uehuaes aud YOUNG s-% seis ojs"= = 40) 29879) 29540) 277, 276,50 A205) 4320) 93 155 150 
Anthropoid apes: 

Chimpanzees ....-.....-.. 2; 31.17} 30.2 | 30.6 | 30.4 | 38.3 | 39.4 99 127 126 
Gorililays =. eae ncscaee sees Li Adaline Teal |help 2ut| 2986 | 41.1 | 43.3 111 138 146 
Ovan Gs riaessaeseeee ack oon 6 | 29.4 ary) 30.1 eg | 40.5 41.4 108 | me 139 

Maecer eee ek eee gemoncemose 4/ 33.2) 33.2 | 29.7 | 29.1 | 37.1 | 37.7 | 89 127 119 

Cynocephalus ..........---- [oo 4} 98.6 |e oe = | s2.4 2] g9:0] <2 113} 120 128 
Macacus pelops..---------- T3228! 32545 | Sie 718153) | 826) | s0n3 97 114 112 
Cebus hypolewcus ...------- iE ews 30.7 | 31.8 | 32.0 |) 37.1 | 37.3 103 116 118 
Mu Cetes} <- assccnen ese onic. 1) cs31e3, ? 35. 4 ? 33.3 iv 118 94 100 
Alouata senicula.....------| Z| O07) 81d 385590 8405 | 3204) 8455 112 95 100 
IMTS So ce SR ete oes aes 1] 28.9] 29.2 | 83.3 | 34.8 | 37.8 | 36.0 117 108 117 
LEMUR VONUUS ene cn) se | 1 ||. 36:5) || 35:8 | 36:3) | 36:6) ) 28:2) |) 27.6 102 76 77 
Ursus americanus. ...------ il ? ? ? ie 2? 2? alas Re Saanolleddasace 
Deewers ene eee Oe | Tefen ? 2 ? ? ? Q0ilgce. sce [akon aes 
Pig esa dente ances ene epee 1 ? ? if ? ? 2? SA yas ceeds eeteatee 

| 

{a=length of anterior fossa: m=length of middle fossa; ps=length of postero-superior fossa. ] 

a ax 100 b m x 100 e ps x 100 

a+m-+ps a+m-+ps a+m+ps 

dMean length of anterior fosse=100. e Mean length of middle fosse=100. f Mean length of a 

anterior and m, middle fossee (257) =100. 

The middle fosse are, it is seen, longer than the anterior ones in a 
large majority of the series; they are shorter than the anterior cavi- 
ties in the negro females, the fetuses and young, the chimpanzees, 
gibbons, and the macaque. The longest middle foss in relation to 
the anterior ones exist in the Indians, gorilla, and several of the mon- 
keys, while the shortest are found in the pig, the Glee es: and the 
human fetuses and young. 

The length of the postero-superior cavities approximates one and a 
half times that of the anterior foss in all the series of human skulls; 

it is somewhat less in the anthropoid apes, much less in most of the 
monkeys, and least (only three-fourths of the length of the anterior 
cavities) in the lemur. 

More simplified data are obtained by a comparison of the length of 
the postero-superior fosse to the mean of the lengths of the anterior 

— 
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and middle cavities. It is seen that the former exceed the latter in 
the proportion of 143-163 to 100 in the human crania, as 119-146 to 
100 among the anthropoid apes, as 100-128 to 100 among the monkeys, 
and only as 77 to 100 in the lemur. The highest proportion among 
the human series (163 to 100) is found in the Indian male dolicho- 

cephals, the smallest (146 to 100) among the white male brachycephals 
and (150 to 100) in the young. Among anthropoid apes the highest 
proportion (146 to 100) exists in the gorilla, the smallest (119 to 100) 

in the gibbons; while among the monkeys similar extremes are repre- 
sented by the baboon (128 to 100) and by the mycetes and alouata (100 

to 100). It is striking how much zoological sequence there is in the 
distribution of these particular results of comparison. The position 
of the Indians, however, seems anomalous. 

The indexes show many characteristics of the fossee which have 
already been brought out in the comparisons of the length of the 
cavities with the lengths of the skull. To avoid repetitions and a 
possible confusion, these features are relegated to the general sum- 
mary. 

THE POSTERO-INFERIOR OR CEREBELLAR FOSS&. 

The absolute average length of the cerebellar fossz in the various 
series of human adults is as follows: 

Posterior fossx, cerebellar portion: Average length in adults. 

Males. | Females. 

Detinnosn Sane Ea aE elem, eer 
vonehor eph- Mesocephals. Bie ae hod ore rete ec enh Mesocephals. | Brechycepl: 

Subjects. eas % 68a Peon Loe bigs: |e zB] PEW ee 

43 re me) s re: re) 

4 4 | 4 4 4 A ie} 4 oat 4 eat 4 

| a ete : ee 
mm, mm. mim, mm, mm, mm, mm, mm. mm, | mm. | mm, mm, 

(20) | (20) (19) | (19) (19) | (19) (10) | (10) (9) (9) — |(9) (9) 
Wihites/iaaec<s 63.4 | 62.5 | 62.6 62.7 | 62.8 62.9 | 58.5 58.4 | 61.6 61.2 | 59.7 59.8 

a(—O 9) a(+0.1) a(—0.1) a(—0.1) a(—0. 4) a(+0.1 

(10) | (10) | (10) | oe 
Endians ....... 64.0 GBESyi| asec |laecrrererss $858) ||. Gkbieneeias|lbsooddos|lteséco|eesuescal bonnccloosocec 

a(—0. 7) a(—0. 2) 

2 (15) | (15) (10) | (10) 
Negroes. .-:--: 62.9 BSc OP Hora Mane ce asics cinal acters ae 60. 0 Bebe lobo aeellencaescd| soacsal |scosocac 

a(+1.0) a(—0. 6) 

a Differences from the right fossee. 

The right cavity, it is seen, exceeds the left in length ina pronounced 
manner in the white and Indian male dolichocephals, and a little less 
so in two of the female series, but is decidedly smaller in the male 
negro. In the brachycephals the differences are throughout imma- 
terial. It is plain that correlation between the cerebellar and pos- 
terior cerebral cavities, if it exists at all, is very limited. During the 

measuring in whites it was very often noticed that the groove and 
ridges of the lateral sinus on the left side were lower than those on 
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the right, but this was not always associated with a smaller length of 
the left postero-inferior fossa. 

In detail the differences in the cerebellar cavities were distributed 
thus: 

Length of postero-inferior fossa on the two sides. 

Right cere- Left cerebel- 
bellar fossa | Fossze equal] lar fossa 

Skulls. . longer (per (percent | longer (per 
cent of of cases). cent of 
cases). cases). 

Adults: 
Whites, males— 

Molichocephalsiassscee ee seca se ee sees Boe cece 50° 20 30 
Miesocephalsxicc cat fone Sct iocnis oooeeaycee sete oases 53 11 37 
Brachycephalls:.ssos6 ce ke Ge coc ee eee ee Oe eens 26 32 42 

Whites, females— 
Dolichocephals! 3 --wlaa= see seeteet cise seers 30 10 50 
Mesocephalss. 26 sen. pease ate ts een SS eee eee 33 33 33 
Brachycephals: = <5. 5) Sse enter we ok seen eee 50 12 38 

Indian, males— 
Dolichocephals::--2.----::-=.:---=-- Gaon geaeoneoee 60 20 20 
Brachy cephalls sass antec esse eee ee eeee nctenae 60 0 49 

Negroes— 
Males, dolicho- and mesocephals ..........--..----- 33 7 60 
Females, dolicho- and mesocephals........----...-- 50 20 30 

Human fetuses and young senso. asec ates sete esse eicerecle 25 38 35 
Anthropoid apes sa. sis cciascinne coe wo dees esp acise eee cigs e | 15 38 47 
Monkeys'andilemursrs.22 jaccnosce lars oe ee eee aoe eens 20 40 40 

The results, so far as the human adults are concerned, agree in gen- 
eral with those shown by the first table of this part of the paper. 
There is a larger proportion of longer fossx on the right than on the 
left side in the white and Indian male dolichocephals, and smaller in 
the male negroes. Greater numbers of crania, particularly brachy- 
cephalic, would have been very desirable in this connection. In the 
human young, anthropoid apes, and monkeys are seen relatively 
small percentages of longer right fossa, with larger percentages of 
longer left fossa and of equal cavities. Comparing the conditions 
found in the human young with those in adults, it is seen that in a 
large proportion of cases the excess in length in the right cerebellar 
fossa takes place after fetal life has been completed. 

The absolute differences in length of the two cerebellar cavities 
were in some of the skulls quite marked, but on the whole were less 
than those of the postero-superior fosse. They ranged as follows: 

Absolute differences in length of the cerebellar fossx; right fossa the longer in cases: 

Anthropoid apes 2225-2 -2.--=--- 
Monkeysand other mammals... 

oO 

. . ‘6 

Subjects. 5 Si = | A qi ql qg qi 8H | og 
serie Sloe = a gz een sen Pests Peltcsist od iskecs/atslieyjrsie Prieur le. 

wD So 1d =) 1s (—) Ne i) 1D So 2 
S qd a i} i) oo oo = x a < 

Enmsantadultsteeesas eee aces 9 13 5 fd 8 5 4 4 1 1H eas. 
Human fetuses and young ....-. 4 Gales cols Qe nie fafa tna | se Sete sneer] hreisierepell Sieteroe a | eestor | eres 

0 0 0 1 1 
0 

ee 

are om 
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Absolute differences in length of the cerebellar fossx; left fossa the longer in cases: 

| | | | | 1S 
| | | | 1S 

i ef Scie Nie tc} Sol) ial cs Wh Nees 
Subjects. I I ae S| I = Sh I 5 oO 

: | | hl aE A =| i) | aoe) 2 4 
“10 eas 1D —) Fey a Vet Iie lite! 
Ss a-| a la ai | 6 eo | lt x | < 

= | 

| | | 
Eamranta@uliss sce ssccte ccs === 9 133 6 7 4 | By 1 1 2 1 a2 
Human fetuses and young ....-.. B, 5} 3 2 1 0 0 a sees | ee re rsie 
Amthropoid apes ........-...---- 1 1) 1 2 0} 0 IN| Sajsseese ae Eeersa cee 
Monkeys and other mammals... 1 ib Regeeellocedaa beecca lt Seca seeacel coe ener peersecersl bel Sees 

a1=5.5 mm.; 1=11 mm, 

In human adults the scales of inequalities are very nearly alike; in 

the fetuses, and to a lesser exteat in the apes, the differences on the 
left side are more pronounced than those on the right. 

The relation between the mean length of the cerebellar fossz and 
the size of the skull (estimated on the base of the mean of the greatest 
cranial length and breadth) is indicated in the next table, the skulls 
represented being the same as with the cerebral fosse in similar 
comparisons: 

Average relation of the mean length of the two postero-inferior (cerebellar) fosse to the greatest 

dorsal and mean ventral length of the skull (each of these diameters being taken as 100) in 

the largest and smallest skulls of the series. 

Num- | In the largest crania— | Num- In the smallest crania— 
: ber of |- || ber of | 

Subjects. speci- vs. external/vs. internal, speci- jvs. external vs. internal 
mens. length. length. } mens. length. length. 

pagnentl eet 
Adults: | | 

Winie males Pent ssaee seen 6 | 33.4 36.2 6 | 34.1 | 37.0 
Wihitewtenia egies ins ee cccce 6 33.6 36.9 6 | 34.5 37.6 
Imdianimalesiss casos Aor 6 | 30.5 38.8 6 | 35.0 | 37.9 
Negroes, both sexes.............- 5 32.8 | 36.3 | 5 | Bonz 38.8 

Except in the Indian males, the fossz in the smallest crania are in 
all the groups relatively longer than those in the largest skulls of the 
series, which means that the cerebellum increases in length in a 
slightly lower ratio than the skull. It is rather remarkable that the 
negroes show in this respect, as on many former occasions, nearer the 
whites than the Indians, while in many external features of the skull 

the Indians are intermediary between the two. 
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The absolute and relative length proportions of the cerebellar fosse, 

contrasted between adults and young, man and animals. sexes. races, 

and in the main cranial forms, are as follows: 

Length proportions of postero-inferior foss in relation to greatest external and mean 

internal length of the skull. 

AY GOCS: | ANCES | 
= Average | relation of | relation of | 

Average mean _ | the len | z = gth  thelength |, mn 
mre rey ena length of | of the fos- | of the fos- ee Subjects. ber of | maximum Rseat ie ‘ ber of 

lskulls.) length of the 2 pos- | sx to the || sx to the |vutis. 
= Emil tero-infe- dorsal || ventral |” 7 

S 2 rior fosse. | length of || length of | 
the skull. || the skull. 

Adults: \| 
Whites, males— em. mm. | 

Dolichocephals.........------- 14 19.4 63.4 33.0 || 35.7 10 
Mesocephalstcsccrt se - = = 11 18.7 63.7 34.0 || 36. 4 14 
Brachycephalsie----. ss .--+-=-- 11 18. 2 62.9 34.4 || 37.5 10 

Whites, females— || | 
Dolichocephals...:-------:---- 5 | 17.8 58. 6 32.9 || 39.6 | 10 
Mesocephals. . . Sot: 6 17.8 61.1 34.4 || 37.0 | 9 
Brachycephalsiie.ssee--s- eee 6 17.3 60.4 35.0 | 38. 2 5 

Indians, males— | | | 
Dolichocephals. .. - afte 10 | 18.3 | 63.6 | 34.8 | 38. 2 10 
Brachycephalss- sss. see-c-as eas] 10 | 16.9 | 59.2 34.9 | 38.5 10 

Negroes: | ! 
Males, dolicho- and mesocephals. - 14 | 18.6 63.9 34.4 37.9 13 
Females, dolicho- and mesocephals; 5 | IVA 60.3 34.1 || 37.1 8 

White fetuses and children, brachy- | 
Cephalls tases se eee cele ne cioete MOM | ere tsiererte oe Pal fae? 36.0 || 38. 0 8 

Colored fetuses and children: | \| 
Brachy cephalsis--2 5. 2< se eee ne ees Ke beeuacasaone 32.2 35.0 || 36.4 10 
Dolicho- and mesocephals.....-.--- 20) eee asses 32.2 33.3 30. 1 20 

Anthropoid apes: 
Chim panzeesh je eee ee eae 2 11.9 42.8 36.0 38.8 2 
Oranes\eerese ae eee cere 6 10158) 41.2 34.5 39.1 6 
Gibbons se-secse ea. ee Co Guaceene 4 7.5 24.6 32.6 | 33.8 4 

Monkeys and lemurs: 
MCCUCUSHDELOD Soe te nie otetoteicse ea 1 8.2 24.0 29.2 31.2 | 1 
Cebusihypoleucuse.: man. 22) ae it 7.5 18.7 25. 0 28.0 | 1 
VALOUAL SENLCUL eee eee ce meee 1 7.0 20.5 | 29.3 || 34.9 | 1 
MAGGS end Rusa ee aoe sae see ee 1 | 4.1 11.5 28.0 | 29.3 | 1 
Lemur varius ...2-2--0+-2--2--0000+ 1 | 6.0 16.0 26.7 | 30.2 1 

| | | 

The average relative proportions of the cerebellar fosse differ, it 
is seen, but little between human adults and human young, both 
groups taken as a whole. If the cases are taken individually, it is 
found that there is a greater variation in the relative proportions of 
the cavities in the fetuses and young than in the adults (young, 
27.2-47.2; adults, 28.8-40.1; in the young, proportions below 30 in 9 
per cent and above 40 in 5.1 per cent of the fossx, in adults, those 

below 30 in 1.5, those above 40 in 0.4 per cent of the cavities). ‘These 
greater inequalities in the young are in all probability due more to 
the relatively abundant tissues about and especially in the rear of the 
cerebellum than to variation in the hind-brain itself. The volume 
itself of the fetal cerebellar fossee would be smaller were these tissues 
not present, and their relative length would not equal that in the adults. 
Among anthropoid apes the relative dimensions of the cerebellar 
fossee in the chimpanzee and orang are much like those in some of the 
series of human adults, but those in the gibbon are noticeably lower, 
and they are still lower, with one exception, in the monkeys and lemur, 
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The adult human cerebellum is, therefore, relatively somewhat longer 
than it is in gibbons and lower primates. 

Sexual differences are insignificant in the whites as well as the negroes. 
As to racial differences, there is a slight excess in the relative length 

of the cerebellar fossz (as there was with the postero-superior ones) in 
favor of the 

to the white 

Indians. Again in this instance the negroes 
s than the Indians. 

appear nearer 

Finally, the data show the existence of decided differences in the 
relative length of the cerebellar fossee between the main cranial forms; 
the proportion is throughout, even in the young, greater 
cephals than in the dolichocephals. 
was seen also with the postero-superior cavities. 

The relation of the length of the cerebral to that of the cerebellar 
portion of the posterior fossv is shown in the last table of this section. In 
conformity with the separate data concerning the two cavities, the cere- 
bellar fossa is seen to be relatively longer in all the brachycephals than 

in the dolichocephals. 

in the brachy- 
A somewhat similar condition 

In the dolicho- and mesocephalic fetuses and 
young the cerebellar fossa is relatively shorter than in the adults; in 
the orangs and gibbons the relation of the two cavities is nearly as that 
in man, but in most of the monkeys it shows larger differences. In 
the lemur, finally, the superior part of the fossa shows but a slight 
excess over the inferior. 

Relation of the length of the cerebellar to that of the posterior cerebral ( postero-superior ) 

Sossee. 

ee Propor- 
|} Num- : 

Subjects. ber of con ins 
skulls. | pant : Si an | fossee = 100. 

Adults: | 
Whites, males— 

MONCHOCEPhAlSeese rs eee sees cen ne Se cena Salien ese nat ose ke cee 20 129 
INTeSOCe ph'all Sipser este tele oe cece mene eet Ae tal yee EO ea ee ROR 19 127 
SBE KEAN OG) OHSS Soca yO toes Gee eae eRe Meter ei pee tea ene = merce eh Gena 19 124 

Whites, females— 
DolicChocephall Setar ee Lee eee eer ee ee oes Se oe en ee 10 | 129 
MESO CE pirat Recerca iie ai ree al eye oe ese eisai Pctaa Waa oats emt Ee 9 | 126 
VBHeEKO) OW ACLS) OL OSES Cen ne eye ms Sie Sie Va El i Ene a 8 125 

Indians, males— 
DOIIGHOCE DD Ais Re meser pets ere Farr OTe aie ea oleke tees tt nik Semen a hae: 10 | 127 
ISFRA OR ACS) 1 aT se Ae eek Ae ee ee Se toe BEE Sen Boe EEE nE aes Saree ae 10 125 

Negroes— 
Malessdohcho=tonmmesoce ph al see te sane whee oe eee oete Sens 15 124 
Hemalessdoucho-ito-mesoGephalss es eee ese ee nae. eek SS een: 10 | 12¢ 

Fetuses and young: | 
Wolicho-sandsmesocephalss2..-e. seen oa ee eee see eae = Biche sae ane ioe ae 20 134 
EYEE ONE) OTE KKB SG See - Reo OS SD oe Bi ee Re Ee ah ee Re eee a 19 | 126 

Anthropoid apes: 
(Chavinny sea VARES Sone ea Bee eo cIGIeS BOE ES tee re a at ee geen fee eae ee a 116 
Gonillageee ae eee iL 140 
OYA eS eeeceee ae 6 | 124 
Gibbonse-ssaeeeese Le SSS LOA ESE ETS EE AE BES FREE ths ai EOE ee ae Si 4 125 

Monkeys, ete.: 
Cynocephalussens--s2 55. - eS eC EE Es oe i Ses Aa tes ES ese tee tee 1 | 158 
SM OCOCUSED CLOD Sate eeetaes ro tecic ac taefanetale Ste teeters aioe, oie See fe a cise aie ain eela heiiere o 1 | 135 
(AOS OG DO ATGIIS Bro Cepia EBD ea COC US NOt aR UBER aU oe Dee oe EO Ae eae 1 149 
MU COLES Ener e areas sain satel Seles ae nai Bor ee eae ooo anaes seeece bs ce as | 140 
SNAKES SO POGU GS a sats Bs OLAS SES HOO BES ROB ORO Re tis 1a oEe DEE ae gene ner e | 120 
FUE Lee ieee re eRe ae Mi Me en ean ee es ae ee 1 | 143 
Lemur varius 1 108 
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SUMMARY OF THE RESULTS OF MEASUREMENTS OF THE 

CRANIAL FOSS. 

Results obtained from the absolute measurements | 
and by comparing the length of the fossee with 
the dorsal and ventral lengths of the skull. 

Results obtained by comparing the length of the 
fosse with their combined length, and among 
themselves. 

ANTERIOR FOSS, @ 

1 (a) The average absolute length of the right 
cavity is somewhat greater than that of 
the left in all the human series, in all the 
anthropoid apes except the gibbons, and 
in sone other primates and lower mam- 
mals. 

(b) Individually, 
longer right fosse and the most pro- 
nounced differences between the length 
of the two cavities occur in the human 
adults, and then in the higher anthro- 
poid apes (chimpanzee, gorilla, orang). 

2. There is a prevalence of relatively short ante- 
rior fossein the largest, and of relatively 
long fossee in the smallest skulls. 

3 (a) The mean length of the anterior cavities is | 
relatively greater in the human fetuses | 
and young than it isin human adults. 

(b) It is also greater in most of the primates and 
other mammals examined than in the 
human adults. 

(c) It is slightly greater in the human adult 
females than in the males. 

(d) It is nearly alike in the whites and the 
negroes, but is smaller in the Indians; 
and, finally, 

(e) It it slightly smaller in the dolicho- than 
in the brachycephalic skulls. 

MIDDLE FOSS, 

1 (a) The average absolute length of the right 
cavity is slightly greater than that of 
the left ina large majority of the hu- 
man series and in the anthropoid apes, 
while in the other primates and mam- 
mals the two fosse are in average about | 
equal. 

(b) Individually, the largest 
longer right middle fossee and the most 
pronounced differences between the 
length of the cavities occur in several 
series of the human adults (in the doli- 
chocephals), and then in the anthropoid 
apes. 

(c) Compensation in length with the anterior 
fossee appears possible in only a limited 
proportion of cases. In one-third of the 
skulls the middle cavity was greater in 
length on the same side as the anterior. 

2. The differences in the relative length of the 
middle fosse between the largest and 
smallest skulls are not well defined. 

3 (a) The mean length of the middle cavities is, 
relatively, smaller in the human young 
than in adults. 

(b) It is greater than in the adult man in the 
anthropoid apes, and especially so in the 
monkeys and other mammals. 

the largest percentage of | 

percentage of | 

ANTERIOR FOSS, @ 

1 (a) The average absolute length of the right 
cavity is somewhat greater than that of 
the left in all the human series, in all the 
anthropoid apes except the gibbons, and 
in nome other primates and lower mam- 
mals. 

(b) Individually, the largest percentage of 
longer right fosse and the most pro- 
nounced differences between the length 
of the two cavities occur in the human 
adults, and then in the higher anthro- 
poid apes (chimpanzee, gorilla, orang). 

3 (a) The mean length of the anterior cavities is 
relatively greater in the human fetuses 
and young than it is in human adults. 

(b) It isalso greater in most of the primatesand 
other mammals examined than in the 
human adults. 

(c) But little difference in whites; length 
greater in negro females than in males. 

(d) Smaller in the Indians; slightly greater in 
the negroes than in whites. 

(e) Somewhat greater in the dolichocephalic 
male whites, smaller in the dolichoce- 
phalic Indians, than in brachycephals. 

MIDDLE FOSS. 

1 (a) The average absolute Jength of the right 
cavity is slightly greater than that of 
the left ina large majority of the hu- 
man series and in the anthropoid apes, 
while in the other primates and mam- 
mals the two fosse.arein average about 
equal. 

(b) Individually, the largest percentage of 
longer right middle fossze and the most 
pronounced differences between the 
length of the cavities-occur in several 
series of the human adults (in the doli- 
chocephals), and then in the anthropoid 
apes. 

3 (a) The mean length of the middle cavities 
is, relatively, smaller in the human 
young than in adults. 

(b) Slightly greater in some anthropoid apes, 
decidedly greater in monkeys and le- 
mur (also in other mammals examined) 
than in man. 

a It should be borne in mind that the two headings represent not equal, but only cognate, aspects 
of the case, mathematically as well as morphologically. 
that will be observed, 

This accounts for the several differences 

nee 



No. 1521. MEASUREMENTS OF CRANIAL FOSS HH—HRDLICKA. 209 

Summary of the results of measurements of the cranial fosse—Continued. 

=: 

Results obtained from the absolute measurements | Results obtained by comparing the length of the 
and by comparing the length of the fossee with fossee with their combined length, and among 
the dorsal and ventral lengths of the skull. | themselves. 

MIDDLE Foss#—continued. MIDDLE Foss#—continued. 

(ec) Differences are quite immaterial in whites, (c) Fosse smaller in the female negro. 
though thereisa tendeney to smaller 
relative proportions in the females: in 
negroes, smaller in the females. | 

(d) Differences quite immaterial, though some- (d) Fosse somewhat smaller in the negroes of 
what smaller than in any other adult | both sexes than in other human adults 
human series in the female negro. | 

(e) The relative length of the middle fossz is (e) The relative length of the middle fossz is 
throughout smaller in the dolicho- than throughout smaller in the dolicho- than 
in the brachycephals. in the brachycephals. 

CEREBRAL PART OF THE POSTERIOR FOSS®. CEREBRAL PART OF THE POSTERIOR FOSSE. 

1 (a) The average absolute length of the right | 1 (a) The average absolute length of the right 
cavity is decidedly shorter than that of cavity is decidedly shorter than that of 
the left side in all the series of human the left side in all the series of human 
adults and anthropoid apes, moderately adults and anthropoid apes, moderately 
shorter in the human young, and slightly shorter in the human young, and slightly 
shorter in the lower primates and other shorter in the lower primates and other 
animals. animals. 

(6) Individually, the largest percentage of (b) Individually, the largest percentage of 
longer left fossee and the most pronounced longer left fosse and the most pro- 
differences between the length of the two nounced differences between the length 
eavities occur (as with the anterior and of the two cavities occur (as with the 
middle fosse) in the human adults, and _ anteriorand middle fossz) in the human 
then in anthropoid apes. adults, and then in anthropoid apes. 

(c) The length of the posterior fossa stands 
frequently in compensatory relation with 
the combined length of the anterior and 
middle fosse on the same side. 

There are no regular or large differences in the 
relative length of the postero-superior 
fossee between the largest and smallest 
skulls. 

3 (a) The mean relative length of the postero- | 3 (a) The left fossa in the young shows smaller, 
superior cavities, compared with the mean the right about equal index, as compared 
ventral antero-posterior diameter of the with that in adults; contrasted with the 
skull, is, in the human fetuses and young, combined length of the anterior and mid- 
slightly greater than in some series of the dle fossee, it appears smaller than in the 
adults and smaller than in others. adults. 

(b) It is smaller than in adult man in anthro- (b) Itis smaller than in adult man in anthro- 
poid apes (except the orang), monkeys, poid apes (except the orang), monkeys, 
and especially in the lemur. | and especially in the lemur, 

(c) There is no material difference between the (c) There is no material difference between the 
sexes. sexes. 

(d) From the racial point of view, the length is (d) From theracial point of view, the length is 
relatively greatest in the Indians; it is relatively greatest in the Indians; it is 
nearly alikein the whites and the negroes; nearly alike in the whitesand the negroes; 
finally, finally, 

(e) It is greater in the brachycephals than in (e) Theindex issomewhat greaterin all but one 
the dolichocephals among the whites, but of the series of dolichocephals than in the 
smaller in the former than in the latter brachycephals, and comparison of the 
among the Indians. length of the postero-superior fosse with 

that of the anterior and middle fosse, 
| shows excess for dolichocephals in all the 

series. : 

The combined length of the three cerebral foss:e is greater on the left in from 64 

to 80 per cent of the adult dolicho- and mesocephals, but there is a prevalence of 

greater length on the right side in the brachycephals, the young and the primates. 

Proc. N. M. vol. xxxii—07——14 
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CEREBELLAR FOSS. 

1 (a) The right: cavity shows a greater average absolute length in adult white 

males and in the Indian male dolichocephals, but is shorter than the left in the 

adult male as well as in female negroes. Among brachycephals, white and Indian, 

the differences are immaterial. 

(b) In human fetuses and young in anthropoid apes, monkeys, and lemurs the 

left fossa is more often the longer. 

(c) Correlation between the length of the cerebellar and any of the individual cere- 

bral fossee is nil, or very limited. 

2. In the largest skulls the cerebellar fossee are relatively shorter than in the small- 

est crania. 

3 (a) The mean length of the cerebellar cavities is, relatively, somewhat smaller 

in the human young than in adults. 

' (b) It is like in man in the chimpanzee and orang, but is smaller in the gibbon, 

and especially so in the monkeys and lemur. 

(c) Sexual differences are quite immaterial. 

(d) As to races, the fossee are relatively nearly alike in the whites and the 

negroes, but are longer in the Indians; finally, 

(e) The relative length of the cerebellar fossee is greater in all the series of 

brachycephals than in dolichocephals. 

With all the four fossee, and in all series, that cavity which is more often the 

longer than its mate of the opposite side shows generally also a larger range of the 

excesses of measurement. 

If the above results of the studies on the skull are now applied to 
the brain itself, i. e., to those parts of the brain represented by the 
measurements taken, the indications are that— 

In human adults, in general, the cerebrum presents in the majority 
of cases a greater basal Tena (us obtained by the measurements here 
dealt with) on the left side; the length of the frontal lobe is some- 
what greater on the right than on the left side; the length of the 
parietal lobe is slightly greater than that of the frontal, and in most 
instances is also slightly greater on the right than on the left side; 
compensation in length with the frontal lobe appears to be very lim- 
ited; the length of the occipital lobe is decidedly greater than that of 
the frontal or that of the parietal lobe (with the former as nearly 1.5 
to 1, with the latter as over 1.5 to 1); and it is decidedly greater, ina 
large majority of brains, on the left side; there exists frequently a 
compensation in length between the two more anterior lobes and the 

occipital; the length of the cerebellum is smaller than that of the 
occipital lobe, but is always in excess of that of either the anterior or 
the middle lobe of the cerebrum; the right lobe shows in some of the 
series (whites) a prevaience of greater length on the right side; in 

others (negroes) on the left side; no correlation appears between the 
length of the cerebellum and that of the occipital, or any other portion 
of the cerebrum; the largest adult human brain shows a relatively 
smaller length of the anterior lobes than do the smallest specimens; 
with other portions of the organ the differences in this respect are 
irregular. 
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In human fetuses and young in general, the relative length of the 

anterior lobes is greater than that in adults; the average length of the 
right lobe is already somewhat greater than that of the left, but indi- 
vidually there are many more cases than in the adults in which the 
two are equal; the length of the parietal lobes is smaller than that of 
the frontal (a reverse condition from that found in adults); the right 
lobe is the longer more often than the left, but in one-half of the 

specimens they are equal; the relative length of the parietal lobes is 

less than in adults; the relative length of the occipital lobes, or at 
least of that on the left side, is slightly smaller than the general 

average in adults; there is a prevalence of longer left lobe, but the 
proportion of equally long lobes is larger than among the adults; the 
relative length of the cerebellum is somewhat smaller than in adults; 
and the left lobe is more often the longer. 

In the anthropoid apes, monkeys, and other mammals (so far as 
represented), the relative length of the frontal lobes is, with a few 
exceptions, greater than in human adults and often greater even than 

in human young; the right lobe is probably longer in all the apes 
except gibbons, and was found longer individually also in some of the 
other primates and mammals (the differences being greatest in the 
higher apes); the length of the parietal lobes is greater than that of 
the frontal in the gorilla and orangs, and in several of the monkeys, 
but is smaller in the gibbons, macaque, deer, and particularly in the 

pig; the right lobe is prevalently the longer among the anthropoid 

apes only; the relative length of the lobes is greater in anthropoid 
apes, and especially in the monkeys and other mammals, than it is in 
adult man; the relative length of the occipital lobe is smaller in an- 
throphoid apes than in man, and still smaller in the monkeys and 

lemurs; in mycetes, alouata, and especially in lemur, it is shorter 
than either the frontal or parietal lobe; the left lobe is prevalently the 
longer in the apes and among monkeys, but was found shorter than 
the right in midas and lemur; the relative length of the cerebellum is 
somewhat greater than in adult man in the chimpanzee and orangs, 
but is smaller in the gibbons and other primates with lemurs. 

Sexual differences in the brain are, so far as here dealt with, but 

few in number and not large. Relatively the anterior lobes are slightly 
longer in the females than in the males, and there is apparently some 
correlated tendency in the females, especially in the negroes, to 

smaller relative length of the parietal lobes. 
Racial brain differences indicated by the results of this study are as 

follows: The relative length of the anterior lobes is smaller in the 
Indians than in the whites and negroes (in whom it is nearly alike); the 

middle lobes are relatively smaller in the female negro than in any 
other series of human adults; the occipital portions are relatively 
longer in the Indians than in the whites and negroes (in whom they are 
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nearly alike); the cerebellum shows the prevalence of a greater length 
of the left lobe (in some whites and Indians right lobe); and the length 
of the hindbrain is relatively more considerable in the Indian than in 
the white or negro (in whom it is nearly alike), 

Finally, as to brain differences in the principal forms of the skull, it 

was found that the relative length of the frontal lobes is somewhat 
smaller in the dolicho- than in the brachycephals; the relative length of 
the parietal lobes is throughout smaller in the dolicho- than in the 
brachycephals; the relative length of the occipital portions of the 
cerebrum is on the whole larger in the dolichocephals (see indexes of 
the fosse and comparison of the length of the postero-superior fossa 
with that of the anterior and middle cavities); finally, in the cerebellar 
length, the dolichocephals show more difference on the two sides than 
the brachycephals, but the brachycephals show throughout a greater 
relative length of the hindbrain than the dolichocephals. 
On the basis of this study the following characteristics of the adult 

human skull or brain may be viewed as of lower developmental order: 
A large relative length of the frontal fossx, or frontal lobes (infantile 

and animal feature); a small relative length of the middle fosse, or 

parietal lobes (infantile feature); asmall relative length of the cerebral 

part of the posterior fossa, or the portion of the cerebrum it contains 
(infantile and animal feature), and a smaller relative length of the 

cerebellar fossa, or the cerebellum (infantile and animal feature). 
Looking: at the series of examined skulls in this light, the male 

skulls show a little more favorably than the female; racially we are 
confronted with the curious and most unexpected fact of the quite 
close position of the whites and negro males and a more advanced 
differentiation of the Indian over both, while as to cranial types the 

dolichocephals show some developmental superiority in the frontal and 
postero-superior fosse and corresponding lobes, the brachycephals in 
the middle fosse, or lobes, and in the relative length of the whole 

cerebrum. 
Much larger series of specimens would very likely accentuate many, 

and probably modify a few, of the results obtained with the numbers 
available to the writer. It is to be hoped further opportunities in this 
respect will arise and be utilized here or elsewhere with other investi- 
gations in the future. Measurements on the brain itself could, per- 
haps, take to some extent the place of those on the fosse, though 
more confidence must remain with the latter, which are not subject to 

deformation. 

aan Yee var ere 
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EXTERNAL LENGTH OF SKULL COMPARED WITH THE INTERNAL. 

There are several items of interest which were inquired into in con- 

nection with the preceding study. 
One of these is the relation in the several series between the greatest 

external and the greatest mean internal length of the skull. The com- 
parison given in the succeeding table shows a slight excess in the 
thickness of the skull in the white brachycephals over that in the white 
dolichocephals; a slight excess in the Indians over whites; and an 
appreciable excess in the negroes over the Indians. These differences 
explain better than has been done heretofore the discrepancies noticed 
between the comparisons of the cranial fossee with the dorsal and ven- 
tral lengths, and demonstrate the greater suitability of the latter for 

such a function. 

Diameter antero-posterior maximum of the skull dorsally compared with mean diameter 

antero-posterior maximum ventrally. 

Males. Females. 

‘ Dolicho- RS al Brachy- | Dolicho- a ie Brachy- 

jena cephals. | Mesocephals. | cephals. cephals. Mesocephals. cephals. 
—— =| = : = a | ———s 

D. a- } =D. a- : IDE ey ose | DEIR acal! 1Dser _| D.a- 
eed p. m’n Lean p. m’n Dees p. m’n | Dae ip tee ieteel Dae: Pees Dee p. m’n 
Ista (ventr. ) | oe | (ventr.) | P- ‘| (ventr.) P= (ventr.) Pm (ventr.) pam. (ventr. ) 

em. em. em. em. | em. em. cm. | cm. em. em, } em, em. 

(8) (12) (9) (7) (6) 4 
Whites.) 19.1 UTE MARE Zi 17.3 | 18.2 16.7 | 17.8 | 16.6 | 17.8 16.5 | 17.3 15.9 

a(—1.4)| | a(—1. 4)| a(—1.5) a(—1, 2) a(—1,3) a(—1.4) 

: (10) (10) | | | | 
Indians | 18.3 WEY |looedscl|Socoaveoe (UGE) TESS Suse eongboabel Heeeds oneacs dec Sconcd)|socpescbe 

a(—1.6)| | | 4(—1.5) | | 

(13) | Fae (7) | 
Negroes} 18.5 IS uloadee laccacecod seerncc kesamocee 17.9 ROAD | eer eee bere pete. eee 

| a( 107) | | a(—1.7) 
| 1 if 

a Difference from dorsal length. 

In order to see how other lengths of the anterior fosse, and espe- 
cially their relation to the ventral length of the skull, agree with the 
measurement chosen and its relations, the writer secured also in most 

of the specimens utilized the distance from the foramen ccecum to the 
anterior boundary of the pituitary fossa. The table beneath gives 
the results and these, it will be seen, express much the same condi- 
tions as were found with the regular measurement of the frontal cay- 
ity. There is (except in the white females where the small number of 
specimens is evidently at fault) again a predominance of the length in 
the brachycephals over that in the dolichocephals, and there are seen 
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again the smaller relative proportions of the measurement in the 
Indians than in the whites and negroes of a similar head form. <A 
disadvantage to this measurement consists in the variation in the region 
just anterior to the pituitary fossa.“ 

FORAMEN CCECUM TO PITUITARY FOSSA. 

Length from foramen cecum to pituitary fossa. 

Adult males. | Adult females. 

Subjects. Dolicho- | Meso- Brachy- | Dolicho- | Meso- Brachy- 
cephals. | cephals. | cephals. cephals. cephals. cephals. 

—— = a ——— EE | — ot = — ——— — — ne 

cm. com. cm. em. em. em. 
(20) (20) (20) (8) (8) (8) 

Wihites*)... 2-3 5-e ce ee eres 5. 06 4.90 4.82 4.78 4.78 | 4.70 

(10) (10) | 
Mma Se. see ae aenee ae oe estes Qe DAH Se wean sete AAA oe Ss Ack S|ns aja cece see aeceniener 

| (15) (10) | 
NePLOES Hes eee eee ee Sones cee | 4 Orn te oe bse san ee ere 4.61 aioe Marionette 

| 

Relation of length from foramen cecum to pituitary fossa, to the mean ventral cranial 

length (the latter = 100). 

Adult males. Adult females. 

pHi ects: Dolicho- Meso- | Brachy- Dolicho- | Meso- Brachy- 
cephals. cephals. cephals. cephals. | cephals. | cephals. 

(11) (14) | (10) (8) (7) 
WiHItESS a jsscbeccemoaee aoee 28.2 28.4 29.8 29.1 29.2 a28.1 

eS CO) = (10) A | 
JnGians) Solis oe See rasa seas DTe2 oe. chen | QBE9 Wee a sesh Sees | eesicfarere hernlopal Pee REG ee 

2 (18) é | (8) 
NG@STOeS AUS se aon Beeea assis ae 28.7 Ibs priestess seers P2230 aR as Biel Sa senor Sec 

a4 cases only. 

GREATEST VENTRAL FRONTAL BREADTH. 

Finally, an effort was made to measure the greatest frontal ventral 
diameter corresponding to the greatest breadth of the frontal lobe. 
This measurement could be more profitably taken on the brain itself, 
or on casts of the frontal part of the cranium. There is found in 
almost every skull, on each side, and just anterior to the coronal 
suture, a marked depression, which probably corresponds to the great- 
est expanse of the frontal lobe, but definite landmarks from which to 
measure are lacking. Notwithstanding this difficulty, certain inter- 

esting results have been arrived at, namely: 

«See A. Hrdlicka, Dimensions of the Normal Pituitary Fossa in the White and the 

Negro Races; Arch. of Neurology and Psychopathology, Utica, N. Y., I, No. 4, 1898. 
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Breadth, maximum, of frontal region (ventrally). 

Adult males. | Adult females. 

Subjects. Dolicho- | Meso- | Brachy- | Dolicho- Meso- | Brachy- 
cephals. | cephals. cephals, cephals. cephals. cephals. 

en, | cn. | ei. Cin. | em, | Ci. 

; (17) (16) (15) (6) (8) (5) 
WIESE eae: tot ts eee ees 9.9 10.5 10.8 9.3 9.6 10.0 

: (6) | | (3) | | 
have bp Sener ae mneee AS ECA (oeoere rs eS AQIS | Biercesetats tines (na eerantee se Sil ee ween eee 

(14) (10) 
INES TOCS S22 Nsetocearetceousteed | 19) 4 geen ee le es aera Se gear Sl a abe ee, ee 

Breadth, maximum, of frontal region, ventrally, compared with breadth maximum of the 

; skull dorsally. 

| Adult males. Adult females. 

Subjects. Dolicho- Meso- 3rachy- Dolicho- Meso- - | Brachy- 
cephals. cephals. cephals. cephals. cephals. | cephals. 

ae ae Perea Se Dig aS ea 5 

: (17) (16) (15) (6) (8) | (5) 
NWAUTOS crocs erayniste oe a e/eeere sree fis3 GALT 70.6 71.5 70.0 71.0 

(6) | (3) | 
IN Gians = eseekeneceetcsee ss | TGS dleiachas Saas HovOr estan ec SESE Eee Sone) Bearer seme 

(14) | (10) ; 

INGETOCS sae sen ae ere ane aet 73.3 | et keane FPA ici eas Wee 8 erg een ee 

Fetuses and young, both sexes: 
White mb raGhiyicep heir (Gree ee see cae Satis eS e cece sec conical geOaeee Seisas sce aene qaider secs 80.9 
Colored—i. e., negro and negro-white— 

BrachiyGep ira li Ca ClO) pease ese ees ee Mae cient ee eters es eeree cor tec pcinicicjajter ore Fieisicte eeieis ine inen BU SHE 
Dolichosandemesocephalics(20) ees acceler wecece: ee ee ee see ee cise cn see ces eee Sa RO DOD 

Apes— 
i INCHIM PANAZCC ase ccsn aces ace sess sees eee Sea ee ones ata BINS Fe He eete eysalsle rae ites 2 79.8 

GVOMMOSES oo Sec Soe ad SC ee Rees ee IS Ee aS OC SE Sac eee OO See atoe Mes ata eine ae Rie pe 77.8 
AC WOM esse cts so aes =e ee cis ceric eon ete s Seine So sete iceains Sere eames cee selon ee 79. 2 

Monkeys— 
IE LU RGRAY OOS GAG Eye as 2 ok Gero koe Ge co ae GAO SHARE DEANS ROR PAT eA Sa Ae AEE aS SAORI E ae ane 79.4 
TL. AUDIO § NO SEUCTNGL 5 Sone 4 opaoaogoocebeeced as SespU SU nore ncbbe ceousur Subac Soe spose a eBe eae sene 78.6 
Ue Gag O NOU ANE xem ce Rada cau sae Sabb RCAabe ao CHEE] cadre pop meeUnnEeE Ocoee oenoe Fe cdobn shesse 79.3 
1 OOO OARS te Soe ees tS SB Bere Gene doc eee aS ae a et te ee PPIs ae ee ee 80.5 
Uh (OI TEENGH GRA OH Is ae ITE Opie ee CTE IONE IES ae Fetter ene arn i a a nel ee 75.3 

At first sight the above data are quite striking, but it must be 
remembered that the frontal breadth has been compared with the 
dorsal breadth of the skull, which varies in the different series. The 
proper way would be to compare the former with the greatest ventral 
breadth in all the skulls, but the latter measurement is difficult and in 

the material here utilized was not always possible. 
The thickness of the skull is very nearly the same in human fetuses 

and young, in gibbons, alouata, cebus, and lemur, and the data obtained 

on these specimens are directly comparable. 
In the orangs and chimpanzees the thickness of the two parieties at 

the location of the greatest breadth of the skull exceeds that in the 
human young by about 5 mm., in the negro by about 7 mm., in the 

Indian and white male by about 6 mm., and in the white female by 
about 5mm. Reducing the greatest external breadth of the skulls in 
question by these figures and comparing the greatest internal frontal 
breadth with the remaining proportions, we obtain the following data, 
which are quite suitable for comparisons with the human young, 
gibbons, and other above-named species. 
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The greatest ventral frontal breadth compared with greatest breadth of the skull (reduced), 

the latter taken as 100. 

Adialitnvhitesmalles = 22 seeens ses sea: (443 |p Chimupanzeess= = a=. -2 -- see eee 75.0 
Adult white females -.....-.-..--- 13.20%] OLANGSE Se = Suis aca ne See 77.8 
Atoll Gali tans ease ee eee 7: Bid! GuibbOnstyye sae. ae = as ee eae eee 79. 2 
Adult meonroes!-- a as sec ee eae ee 4659) Mo mkey Siem ece ars eee ae ete 79. 0 
Human fetuses and young. .--.---- Si 6a) emilee ose cee eee cee ao Seer 80. 5 

It appears that the difference between the greatest breadth of the 
frontal lobes and the greatest breadth of thé skull, or, respectively, of 
the cerebrum, is less in the lemur and in most of the lower primates, 
as well as in the human fetuses and young, than it is in human adults, 

particularly among whites. With all their imperfections, these deter- 
minations point to another line of anthropometric studies on the brain, 
promising interesting results. | 

The detail tables of measurement of the cranial fosse are appended 
to facilitate tontrol of the preceding data, as well as the utilization of 
the series for future studies; and to show the individual variations 

which could not be dealt with conveniently in the text. 

DETAILED DATA. 

Summary of absolute and relative lengths of the cranial fosse. 

| Ratio of length of fosse Ratio of length of 
ese, Absolute lengths. to greatest dorsal fossee to mean ventral 
is q length of skull. length of skulls. 
8g}, “2 
a AS Pes . | ae : He . 

aes . S) & 5 S) & - iS) & 

Subjects eno 8 | ge | 8 ea ea Wee esa Bree oles eames Subjects. IS a! Bi om & z 8 lig ia £ z 8 23 | & 

PS Oy |e ee ey Sei es obese oe eee 
lone! & Sah ae A S10 lire let EB Gavin (oor ste) ps 
os] © o Ke) o cS Olmos g o SrOmmas 
seo) = Frees 35 I oe tc 5 = fs Cal | 
Eee| 3 | 3/3 tao ei ets ill gan lyse rot atcs | Oe cs Se reel f= Pelt ad ee eet deeper Paice ois) oS iS) ) a pals =f.) o 5 nS 2 o 
i+ =< Pe ey ale a = hey 'S) < S|) ay oO 

Adults: e 
Whites, males— | em. | mm.| mm.| mm.| mm. | P.ct-| P.ct.| P.ct.| P.ct.| P.ct.| P.ct.| P. ct. | P. ct. 
Dolichocephals-.) 19.4 | 52.7 | 54.9 | 82.1 | 63.4 | 27.3 | 28.8 | 42.4 | 33.0 | 29.3 | 31.9 | 45.9 | 35.7 
Mesocephals..... | 18.7 | 51.5 | 55.2 | 80.7 | 63.7 | 27.5 | 29.4 | 43.0 | 34.0 | 29.5 | 32.2 | 46.0 | 36.4 
Brachycephals ..| 18.2 | 49.8 | 55.9 | 77.3 | 62.9 | 27.3 | 30.7 | 42.4 | 34.4 | 29.6 | 33.9 | 46.4 | 37.5 

Whites, females— | | 
Dolichocephals..| 17.8 | 48.2 | 51.0 | 75.9 | 58.6 | 27.1 | 28.6 | 42.6 | 32.9 | 29.4 | 31.4 | 45.8 | 35.6 
Mesocephals..... | 17.8 | 49.7 | 52.4 | 76.9 | 61.1 | 28.1 | 29.5 | 43.3 | 34.4 | 30.4 | 33.0 | 46.8 | 37.0 
Brachycephals..| 17.3 | 48.6 | 51.4 | 75.3 | 60.4 | 28.2 | 29.8 | 43.5 | 35.0 | 30.0 | 32.0 47.4 | 38.2 

Indians, males— | | | 
Dolichocephals..| 18.3 | 46.6 | 52.5 | 80.8 | 68.6 | 25.5 | 28.7 | 44.2 | 34.8 | 28.0 | 31.5 | 48.5 | 38.2 
Brachycephals ..| 16.9 | 45.4 | 52.7 | 73.8 | 59.2 | 26.8 | 31.2 | 48.6 | 34.9 | 29.5 | 34.3 | 48.0 | 38.5 

Negroes— | 
Males, dolicho- | | | 
and meso- | | 
cephalsmeees-o- 18.6 | 50.6 | 53.5 | 78.7 | 63.9 | 27.3 | 28.8 | 42.4 | 34.4 | 30.4 | 31.9 | 46.7 | 37.9 

Females dolicho- | | | | 
and meso- | 
cephals .-.....- 17.7 | 50.1 | 49.7 | 75.5 | 60.3 | 28.3 | 28.1+ 42.7 | 34.1 | 31.0 | 81.1 | 46.9 | 37.1 

Human fetuses and 
VOUS = se eeeeeecee Qe 28 es 2652 | 41.1 | 30.9 | 30.8 | 28.8 | 44.5 | 34.1 | 32.5 | 30.2 | 46.9 | 36.1 

Apes: | | | 
: Chimpanzees ..:.) 11.9 | 39.0 | 38.5 | 49.8 | 42.8 | 32.9 | 82.3 | 41.7 | 36.0 | 35.3 | 34.8 | 45.0 | 38.8 

Gorillat Ss2ssseeee Wetter aers Bisley fallacy EU n Malo > (el le Aa (al el earollbeoedc\soeecllsccaceaosecclis=acodligcace 
Orange sees eee 11.9 | 36.2 | 37.1 | 51.0 | 41.2 | 30.4 | 31.1 | 42.8 | 34.5 | 34.4 | 35.3 | 48.5 | 39.1 
Gibbons eseseee: | 7.5 | 27.3 | 24:2 | 30.8 | 24.6 | 86.2 | 32.0 | 40.7 | 32.6 | 37.5 | 33.2 | 42.3 | 33.8 

Monkeysand lemurs:) | | 
Macacus pelops ..| 8.2 | 29.5 | 28.5 | 32.5 | 24.0 | 86.0 | 34.7 | 39.6 | 29.2 | 38.3 | 37.0 | 42.2 | 31.2 
Cebus hypoleucus.| 7.5 | 28.2 | 24.0 | 28.0 | 18.7 | 30.0 | 82.0 | 37.3 | 25.0 | 34.7 | 35.8 | 41.8 | 28.0 
Alouata senicula .| 7.0 | 23.0 | 25.7 | 24.5 | 20.5 | 32.9 | 86.8 | 35.0 | 29.3 | 39.1 | 43.8 | 41.7 | 34.9 
MG GSS a eee ee 4,2 | 13.0] 15.2 | 16.5 | 11.5 | 31.7 | 37.2 | 40.2 | 28.0 | 33.1 | 38.8 | 42.0 | 29.3 
Lemur varius ....| 6.0 | 22.0 | 22.5 | 17.2 | 16.0 | 36.7 | 37.5 | 28.7 | 26.7 | 41.5 | 42.4 | 32.5 | 30.2 

| | | J | 
| | | | | | 

eo a Ste hat tet! ciabatta Reale 
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A NEW MOLLUSK OF THE GENUS MACROMPHALINA 
FROM THE WEST COAST OF AMERICA. 

By Pau Bartscu, 

Assistant Curator, Division of Mollusks, U. S. National Museum. 

While examining a series of small West American shells in the 
collection of the United States National Museum, two specimens of a 
new Macromphalina were found. That species is here described and 

figured. 
MACROMPHALINA OCCIDENTALIS, new species. 

Shell very small, broadly conic with moderately elevated spire, 

white. Nepionic whorls 2, exceedingly small, smooth and glassy, 

forming the almost spherical apex. Succeeding turns decidedly 

inflated, well rounded above, 

marked by many fine incre- 
mental lines and numerous 

still finer spital lines, which 
are equal in strength and 
closely, equally — spaced. 
Sutures deeply channeled. 
Last whorl bluntly angu- 
lated at the periphery. Base 
very wide and only mod- 
erately rounded, with the umbilical area broadly excavated, marked 
like the upper surface. Aperture patulous, ovate, the columellar 

wall forming the narrow end of the oval; outer lip thin, decidedly 
expanded; columella slender and gently curved; parietal wall very 
small, covered by a very thin callus, which renders the peritreme 

almost complete. 

The type has 3% whorls and measures: Greater diameter 1.7 mm. ; 

lesser diameter 1.2 mm.; altitude 1.3 mm. 

The type and another specimen were collected at Point Abreojos, 

Lower California, and form Cat. No. 126965 of the U. S. National 

Museum collection. ; 

MACROMPHALINA OCCIDENTALIS. @, SIDE VIEW; b, BASAL 

VIEW. 
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A REVIEW OF THE FISHES OF THE FAMILY HISTIOP- 
TERID, FOUND IN THE WATERS OF JAPAN; WITH A 
NOTE ON TEPHRITIS GUNTHER. 

By Davin Starr JORDAN, 

Of Stanford University, California. 

In this paper is given an account of the species of fishes, three in 
number, which represent in Japan the family Histiopteridee. 

Family HISTIOPTERID 4. 

LONG-NOSED PORGIES OR BOAR-FISHES. 

Body deep and compressed, the upper outline forming an unequal 
curve, the lower nearly straight from the chin to the anal fin, there 
abruptly angulated. Head relatively low, the profile convex about the 
eyes, and more or less concave at the base of the projecting snout. Bones 

of head all covered with rough radiating striz; no spines on head; edge 
of preopercle and scapular scale sometimes serrulate; no suborbital stay ; 
no scales on head except on cheeks and temporal region. Mouth small, 
terminal, the jaws about equal; maxillary small, the proximal part 
more or less slipping under the edge of the bony preorbital, the distal 
end covered or free; lips sometimes fringed with small barbels; teeth 
in narrow bands, those of the outer row more or less evenly enlarged; 

teeth on vomer sometimes present, none on the palatines. Opercles 
entire, rugose, as is also the shoulder girdle. Gill-rakers short and 
thick. Eye moderate, the suborbital bones narrow and rugose. Nos- 
trils double, both ovate. Scales rather small, rough ctenoid. Lateral 

line complete, strongly arched, not extending on caudal fin. Branchi- 
ostegals 7. Gill membranes separate, free from the isthmus. Dorsal 

fin very high, continuous, the soft rays progressively shortened pos- 
teriorly, the spines 4 to 14 in number, strong and rough, not depres- 
sible in a groove. Anal with 2, 3, 4, or 5 spines, the second enlarged. 
Soft dorsal long or short; anal rather short, caudal lunate or trun- 
cate. Ventrals I, 5, the spine very strong, the insertion behind that 
of pectoral fin. Pectoral long, its form not symmetrical, its upper 
rays longest. Pyloric czca numerous. Air bladder present, large. 

This is a small group of large carnivorous fishes, with rough head, 
scales, and fins, its members differing considerably among themselves. 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXII—No. 1523. 
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It is one of the many offshoots of the Serranide, and stands not far 
from the Lutianidee and the Heemulide, from both of which it differs 

in the bony opercle. It is also allied to the Priacanthidee, from which 
it differs in the same and in other characters. 

The known species are all strongly marked and each might constitute 
a distinct genus. They are rare in Japan, but when found are valued 
as food. One of these species is well figured by Schlegel and all three 
are very well represented by Steindachner and Déderlein. In the 
following analysis all the known genera of Histiopteride are included: 

KEY TO GENERA. 

a. HistiopTeRIN®. Base of soft dorsal much longer than that of spinous dorsal; 

dorsal spines 4 to 7; anal spines 2 or 3; no teeth on yomer or palatines; chin 

sometimes with a brush of barbels. Dorsal rays about IV, 28. 

b. Dorsal spines 4; anal spines 3; soft dorsal very long and high, but not faleate. 

c. Third dorsal spine greatly elevated, longer and stronger than fourth; and 
nearly as long as soft rays; Japan (typus)...-....---.-.-----Histiopterus, 1 

cc. Third dorsal spine relatively low; much shorter than fourth; which is much 

lower than soft dorsal. Japan (acutirostris) ......----....---- Hvistias, % 2 

bb. Dorsal spines 6 or 7, stout, graduated. 

d. Anal spines three; soft dorsal very high, faleate; of 26 rays. Australia 

(elepatiss 2ty. pe)! 22s 2e Lok, SS ken, ee tee ee meee ee Zanclistius @ 
d. Anal spines two; dorsal spines seven, the fourth longest and very high; soft 

dorsal low and short. (D. vu, 17) Australia (labiosa; farnell) . 

Richardsonia Castelnau 

aa. QUINQUARUN®. Base of soft dorsal much shorter than spinous dorsal, the lat- 

ter with 10 to 14 spines; anal spines 3, 4, or5; soft dorsal with 10 to 13 rays; 

teeth usually present on vomer. 

e. Anal spines 5; dorsal spines 11 or 12; the soft rays about 15; teeth on 

vomer—Japan; Cape of Good Hope (japonicus, capensis. ) . Quinquarius, ¢ 3 

ee. Anal-spines 4; 

f. Dorsal spines 14. Cape of Good Hope (richardsoni; type) . . Gilchristia & 

Jf. Dorsal spines 10. Pacific Ocean (decacanthus; type) .---- Quadrarius & 

eee. Anal spines three; dorsal spines 10. Anterior profile nearly straight, 

Australia (recuninostris)insa ss se ae Pentaceropsis Steindachner 

1. HISTIOPTERUS Schlegel. 

Histiopterus SCHLEGEL, Fauna Japonica, Poiss., 1843, p. 86 (typus). 

This genus is characterized by the deep body, suggesting the form 
of Chextodon, the bony head, with projecting jaws, provided with 
minute barbels, and the sail-like dorsal fin, in which there are four 
spines, the first two short, the third very long and strong; almost as 
long as the first soft rays and the fourth, slender and somewhat 
shorter. Anal spines strong, the second longest and strongest, ante- 
rior profile of head relatively even. End of maxillary not covered by 
preorbital; no teeth on vomer. 

(coriov, sail; wrepor, fin.) 

«These generic names, Hvistias, Zanclistius, Quinquarius, Gilchristia, and Quadrarius, 

are here used for the first time. Gilchristia is named for Dr. J. D. F. Gilchrist, 

naturalist, of Cape Colony. 
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1. HISTIOPTERUS TYPUS Schlegel. 

MATODAI (TARGET PORGY), HIDARI MAKI (LEFT-HANDED TWIST), 

Histiopterus typus SCHLEGEL, Fauna Japonica, Poiss., 1843, p. 86, pl. xnv (Naga- 
saki).—STEINDACHNER and D6DERLEIN, Fische Japans, II, 1883, evils ple sm, 

fig. 2 (Tokyo, Yokohama).—IsHixawa and Matsuura, Prel. Cat., 1897, p. 58 

(Katsuura, Kagoshima).—Smrra and Popr, Proc. U. S. Nat. Mus., XX XI, 
1906, p. 479 (Kochi). 

Habitat.—Southern Japan, north to Tokyo. 

Head 24 in length, depth 12, B. 7, D IV, 28, A III, 10. Scales 

60; eye 4in head. Anterior profile of head steep and moderately even, 
the snout projecting. Guill rakers 4+ 14, short and thick, the arch 
rounded without distinct angle. 

Third dorsal spine highest, a little more than half length of body; 
fourth spine a little shorter and much more slender; soft dorsal much 
elevated but not falcate, 13 in body. Ventral half length of body, 
reaching middie of anal; pectoral about as long as head; second anal 
spine lower and stronger than third, lower than longest soft rays. 
Lower jaw with short papille on lower side of each ramus. Color 
dark olive, with about four faint oblique pale cross bands, about one- 
third width of interspaces. Fins blackish, the pectoral pale with a 
dark cross shade at its base. 

This species is rare in Japan. We have a specimen from Misaki 

only. It reaches a length of about a foot. Our specimen agrees well 
with the above account, which is condensed from Steindachner’s de- 

scription. 
(rv70s, type.) 

2. EVISTIAS, new genus. 

This genus differs from //’stiopterus mainly in the form of. its 
spinous dorsal. The spines, four in number, are very stout and of 
graduated length, the fourth being little more than half the length of 
the highest soft rays, which are very high, but not falcate. Anal 

spines three, the second largest, the third longest. Anterior profile 
of head very irregular, the orbital region and the snout and jaws very 
prominent. End of maxillary not covered by preorbital; no teeth on 
vomer. 

(ev, well; foréor, sail, for dorsal fin.) 
Type of the genus.—Hvistias acutirostris. 

2. EVISTIAS ACUTIROSTRIS (Schlegel). 

TEGUDAI« (GOBLIN-PORGY). 

Hlistiopterus acutirostris SCHLEGEL, Fauna Japonica, Poiss., 1843, p. 88 (Nagasaki).— 

STEINDACHNER and D6DERLEIN, Fische Japans, 1883, p. 12, pl. m1 (Tokyo).— 

TsHIkAwaA and Matsuura, Prel. Cat., 1897, p. 58 (Tokyo). 

«Tegu (pronounced Tengu) in Japanese mythology is a comical semideity or 

goblin with a very long nose. 
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Habitat.—Southern Japan, north to Tokyo. 
Head 34 in length; depth 175, B. 7, DIV, 29, A III, 18, scales 62. 

Kye 32 in head, snout (obliquely measured) 24. Anterior profile very 
irregular, the snout and interorbital region very prominent; preor- 
bital very deep. Gill rakers very short and thick, 4+ 16. Dorsal 
spines stout, graduated, the third about half the fourth, which is a 
little shorter than head and a little more than half the first soft ray, 
which is 4 to + longer than head; soft rays progressively shortened, 
the outer edge of the fin slightly convex. Caudal lunate; anal spines 

stout, the second very strong, a little shorter than third, both much 
shorter than the soft rays; pectoral and ventral each about as long 
as head. 

Color olive, with six blackish cross bands about as wide as the inter- 

spaces, the first at the nape reaching to the eye; the second including 
first three dorsal spines, base of pectoral, and whole of ventral fin; the 
third and widest just before vent; the fourth involving base of anal 

spines; the fifth curved along base of soft dorsal and anal; the fourth 
narrow, on caudal peduncle. Fins, except ventral and base of pectoral, 
pale. 

This species reaches a length of about 20 inches. It is known as 
Tegudai, ‘‘ Snouty Porgy.” We have one large specimen, from the 
market of Yokohama, taken outside the heads, about Awa. It agrees 
well with Steindachner’s account, condensed above. 

(acutus, sharp; rostrum, snout.) 

So. QUINQUARIUS, new, genus. 

Pentaceros Cuvier and VALENCIENNES, Poiss., 1829, III, p. 30 (capensis). (Not 

of Schultze, 1760, a genus of Starfishes) . 

Body oblong, compressed, pointed anteriorly, the profile not very 
irregular; dorsal fin with 11 or 12 spines, and 12 to_14 soft rays, the 
base of the spinous dorsal much longer than that of the soft part; 
dorsal spines strong, the third longest, the last one a little lower than 

the soft rays. Anal spines five, the second longest, the last one lower 
than the soft rays, which are about 9 in number; caudal lunate; pec- 
torals and yentrals long. Seales moderate, firm. Cheeks scaly, bones 

of head rugose. No teeth on yomer or palatines. Eye large. 
(guinque, five, from the number of anal spines.) 

Type of genus.—Quinquarius japonicus. 

pan ip hig aa ata tiie es ye ca aii ts ie nnn 
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3- QUINQUARIUS JAPONICUS (Déderlein). 

TSUBODAI (BOTTLE-MOUTH PORGY). 

Pentaceros japonicus D6pERLEIN, in Steindachner and Doderlein, Fische Japans, 

II, 1882, p. 8, pl. v, figs. 1 and 2 (Tokyo). 

Habitat.—Southern Japan. 
Head, 22 in length; depth, 13. B. 7. D.XI,14. AV,9. Scales, 

47to 49. Eye,3inhead. Anterior profile nearly straight, the snout 
pointed. Third dorsal spine, 14 in head; soft dorsal rounded, its lon- 

gest rays about 3 in head. Second anal spine, 23 in head; soft anal 
rounded. Color, shining silver gray; paler below ventrals blackish 

Déderlein). 
The species is known from two specimens, 19 to 2i cm. in length, 

found in the market of Tokyo by Doctor Déderlein. It is probably 

from Misaki or Awa, outside the heads. 

SUMMARY. 

1. FHistiopterus Schlegel 18438. 

1. typus Schlegel, 1843; Misaki. 

2. Hvistias Jordan 1907. 

2. acutirostris (Schlegel), 18483; Yokohama. 

3. Quinquarius Jordan 1907. 

3. japonicus (Déderlein), 1882. 

NOTE’ ON TEPHRITIS OR VELIFRACTA. - 

I may here note that the name ZepAritis Giinther (1862), applied to 
a genus of Chinese flounders, is preoccupied among flies (Zephritis 
Fabricius 1794). The genus of flounders may be named Velifracta, using 

a term applied by Richardson to the type-species, Velzfracta sinensis 
(Lacépéde). A good figure of this species is published by Jordan and 
Seale, in Proc. Davenport Acad. Sci., X, 1905, pl. x1. 





ON THE METEORITE FROM RICH MOUNTAIN, JACKSON 
COUNTY, NORTH CAROLINA. 

By GrorcGeE P. MERRILL, 

with chemical analyses by Wirr Tasstn, 

* Of the U.S. National Museum. 

. 

The meteorite described below was received at the United States 
National Museum from Prof. H. H. Brimley, curator of the State 
Museum at Raleigh, North Carolina. To him I am also indebted for 
most of the information relative to its fall. 

The exact date of fall can not be given, but it is stated as ‘‘ about 

the 20th of June, 1903, and 2 o’clock in the day.” Concerning the 
phenomena of the fall, the following is gleaned from a letter of Mr, 
E. A. Cook, of Rich Mountain, to Mr. Brimley: 

‘It [the meteorite] was going nearly due south; I did not see it, 
though it passed directly over my place. It made a rumbling sound 

something like a tornado of wind, or the pouring of water.” The 
explosion Mr. Cook compares to a ‘‘ large blast,” the first and loudest 
being followed by lesser sounds, compared to the shooting of a self- 

acting pistol. Reports from the adjacent parts of South Carolina 
were to the effect that the passage of the stone was heard and seen 
there, and it created great excitement. It was also seen by people 
living 10 miles northwest of Rich Mountain, who reported it as look- 
ing like a ball of fire the size of a flour barrel. The single piece 
secured (See Plate XVI) passed through the top of a green tree, cut- 
ting off the leaves and small limbs, and struck the ground not more 

than 40 feet from a man standing in a field, who dug it up and 
gave it to Mr. Cook. Other fragments were reported to have been 
found across the State line in South Carolina. Such, however, have 

not come into the possession of the writer, nor has he been able to get 

track of them. The single piece which has thus far come to light is 
that shown in Plate XVI, which weighed 668 grams; actual size, 122 
mm. in length; 76 mm. in breadth by 44 mm. in thickness. This is 
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obviously a freshly broken piece from a larger mass, the crust on the 
flat surface (lower side in fig. 1) being very thin, not nearly equal to 
that on the rounded surface. There is no fluting or grooving to indi- 
cate the orientation during flight, but the smoothness of the rounded 
point (upper left in fig. 1) suggests at least that this formed the nose 
or breast of the stone in its passage through the air. The proximity of 
this locality to that of the Hendersonville meteorite recently described 
by the writer “ might at first suggest that it represented a part of the 
same fall. The testimony of eyewitnesses to the phenomenon and the 
freshness of the sample as compared with the last named, however, 
preclude any such conclusion. The close similarity of the stone to 
that of Bath Furnace, Kentucky, asdescribed by Ward ? is also worthy 
of note, although there is an interval of over six months between the 
dates of fall. 

The black crust is dull, and somewhat rough. On the recently 
broken, flat surface, where the crust is thinnest, and on the rounded sur- 

face the metallic iron particles project, seemingly having resisted the 
frictional heat of the atmosphere more than did the silicate portions. 
This is shown plainly in fig. 2 of Plate XVI. A cut surface shows a 
gray, compact, indistinctly chondritic structure, with gray and more 
rarely white ‘‘kugels” and an about medium scattering of metallic 
iron and troilite. The texture is coarser, less compact, and in color a 
lighter gray than that of the Hendersonville stone, but closely like 

that of Bath Furnace. The stone is traversed by numerous fine, 
thread-like, black veins, often branched, and without common orienta- 

tion. Although sought for with care, no certain indication of move- 
ment along these lines could be discovered. Indeed, the evidence was 
almost wholly to the contrary, the veins sometimes passing directly 
through the chondrules without evident relative displacement of the 
portions thus separated. - 

Under the microscope the structure is somewhat obscure, the chon- 
drules being often fragmental and not strongly differentiated from 
the fine, pulverulent ground. Olivine and enstatite, the latter pre- 
vailing, with an occasional monoclinic pyroxene, are the principal sili- 
cate constituents, the first named in chondrules of the polysomatic and 
barred type, and in scattered granules; the enstatite in cryptocrys- 
talline radiate forms, granules, and occasional relatively large, almost 
colorless and clear plates. Interspersed with these are minute color- 
less areas, showing no crystalline outlines, cleavage, or other evidences 

of crystal structure, little relief and polarizing only in light and dark 
colors. These areas are at times so abundant as to form the base in 
which the other constituents are embedded. They are evidently com- 

@Proc. U.S. Nat. Mus., XX XI, 1907, pp. 79=82. 

b Proc. Rochester Acad. of Sci., IV, 1905, p. 192. 

gg HN oF mat 
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posed of a ele nerds ‘the optical properties of which 4 are so ill- 
defined as to make a satisfactory determination impossible. At times 

it is quite isotropic, but more commonly it shows a faint double 
refraction, and ina very few instances the attempt at obtaining an 
interference figure resulted in a very indistinct dark brush, suggestive 
of a biaxial mineral. Between crossed nicols, if not always dark, it 
shows no definite extinction plane, but the dark wave sweeps over the 
surface much as in an isotropic mineral in a condition of strain. Ina 
single instance one of these areas adjoined and partially inclosed a 
minute particle showing the parallel twin bands of a plagioclase feld- 
spar. The mineral is regarded as unquestionably the same as that so 

common under similar conditions in the meteorite of Alfianello, Italy, 

and which has been considered by V. Toullon” as maskelynite, a con- 
clusion adopted by Tschermak.’? The present writer also noted its 
occurrence in the recently described meteoric stone from Coon Butte, 
Arizona.© Compared with terrestrial rocks, it is of interest to note 
that similar structures and associations of pyroxene or olivine, and 
what are unquestionably feldspars, are found in peridotites of the 

wherlite type, as described” by the writer some years ago from the 
Red Bluff region of Montana. 

In addition to the above is an occasional plate of a colorless silicate 
likewise of a doubtful nature. The plates are of irregular outline, 

faintly gray or almost completely colorless, and show very faint, short, 
sharp cleavage lines, and rarely any inclosures of other minerals which 
are so conspicuous a feature of the maskelynite. The surface viewed 
under a high power has a peculiar roughness, in which also it differs 
from the above. Between crossed nicols it gives weak polarization 
colors, and is optically biaxial, though good interference figures are 
not obtainable. The description given by Tschermak’ of a mineral 

referred to as possibly monticellite would apply equally well to this, 
though the present writer confesses to a considerable feeling of doubt 
as to its true nature. 

The structure and composition of the stone, as a whole, is compar- 
able with those of Lancon, France, and Bath Furnace, Kentucky (Cia). 

It will be known as the Rich Mountain meteorite. 

CHEMICAL ANALYSIS BY MR. W IRT TASSIN. 

A very small portion of the meteorite, 5.8 grams in all, was available 
for analysis. This was treated in the usual way, the native metals 
(I), sulphur (II), phosphorus (11), soluble and insoluble silica: ites 8 (LV 

aS8itz. Wien. Akad., LX XXVIII, 1883, p. 433. 

b Die NiGlereee Opisene eee yntienhe: der Meteoriter, see especially pl. xvu, fig. 2 

¢ Am. ae Sci., X XI, May, 1906, p. 347. 

aProc. WU: CNat. Mus., X VII, 1895, p. 651. 

€Sitz. ae Akad., LX XXVIII, Pt. 1, 1883, p. 355. 
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tions. The values obtained are as follows: 

jee Sete Se ecient eee all wreaks ed ss Qitoaa| SIO sae Masses ats ao Pe eer 2 e()() 
TS aN eee ee OR = a ah re 8 ite | HeQ eee To eee eee 4.92 

\Gouceete ties eheeenre ay “031 GMO ial ce ae PO oat 210 
Wilit-3 Ss Se 2 ey 0 ee ree ge oe eee aoe 142 eh WV. Ca@) Sa eaee ree eee 1. 51 

VL CIB eee etre mts. ieee. eh ET ae oe 5 0B}. 5] IMC O re ote ee ee eae 8. 27 
SIO Gln ccee ta ee es hee 182875) He,O; (magnetite) 22. 22. .15 
| ER © Rear arrestee ee eee 5 eae 9. 06 Ci(eraphite) pea eee eee O15 

LEV SoA Osos ARE eee Rs Se eee SOO aa aang | WSCA 0 Rae te wee ek cio SO 16 
CaQsertaraiet a peace ema as 99" ENG O) See ee see oe ere ere 68 
ee Fs SEN ethan epee 18. 16 

From these several values the approximate composition of the mass 
may be arrived at as given below: : 

ironeit=seeos SSE secre ay ag ee A 7.070 | Insoluble silicates .......-....-- 40. 670 
Ni eke hist: Be astern) aie oh are feed 7130) | Magmetite ete) 2 een . 150 
Cob alte Ieee eine ee cnn 2 Odi Gara plite =52 0 secs. ool Soe eee ue) rs OnE 
Rroilifie festa eee ane a ghee! 3. 890 | - 
Schreilbersittes {so wee es ase . 200 | 99. 736 
Olivine 222202. Go eee eee 46.990 | 

In the analyses above given the absence of copper in the native 
metals and chromite among the compounds is to be noted. Attention 
is also to be called to the presence of carbon as graphite, occurring as 
graphitic chondrules, which may or may not be contained in or sur- 

rounding particles of the native metals. The occurrence of the graph- 
ite is especially interesting, since the relatively large amounts of it 

do not appreciably affect the color of the groundmass. 
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THE RICH MOUNTAIN, NORTH CAROLINA, METEORITE. 

The relative position of the stone in the two views may be judged by noting the elongated 
depression on the upper surface and to the right in fig. 1. In fig. 2 the stone has been 
simply tipped so that the front edge in fig. 1 is at the bottom in fig. 2. 
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A REVIEW OF THE FISHES OF THE FAMILY GERRIDAD 
FOUND IN THE WATERS OF JAPAN. 

By Davip Srarr JORDAN, 

Of Stanford University, California, 

In this paper is given an account of the species of fishes belonging 
to the family Gerride found in.the waters of Japan. It is based on 
the collections of Professors Jordan and Snyder, series of which are 

in the United States National Museum. The species, two in number, 
are known to the Japanese as Kurosagi (wo, black, sagz, heron, 
the same word used for smelt). 

Family GERRID. 

Body oblong or elevated, compressed, covered with large, smooth 
scales; lateral line continuous, concurrent with the back; mouth mod- 

erate, extremely protractile, descending when protruded, the spines of 
the premaxillary extending to above eye, closing a deep groove in the 
top of head; maxillary without supplemental bone, not slipping under 
the very narrow preorbital, its surface silvery, like the rest of the head; 
base of mandible scaly, a slit between it and the preorbital to permit 
its free motion; jaws each with slender, villiform teeth; no incisors, 
canines, nor molars; no teeth on vomer or palatines; preopercle entire 
or serrate; sides of headscaly; nostrils double, round; pseudobranchiz 
concealed; gillrakers short, broad; gill-membranes separate, free from 
the isthmus; dorsal fin single, continuous or deeply notched, the spinous 
and soft portions about equally developed, with a scaly sheath along the 
base; dorsal spines 9 or 10; anal with 2, 3, or 5 spines, usually with 3 
spines, the soft portion of the fin similar to the soft dorsal, but shorter; 
ventral fins thoracic, 1, 5, rather close together, slightly behind pecto- 

rals, branchiostegals 6; lower pharyngeal bones close together, often 
appearing to be united; the teeth blunt; air-bladder present; pyloric 
coeca rudimentary; vertebre 10+ 14=24. Oviparous. Carnivorous 
fishes of moderate size inhabiting sandy shores of tropical and sub- 

tropical seas. 
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KEY TO GENERA. 

a. GERRIN.E. Dorsal fin continuous, deeply notched; anal spines, 3 or 2. 

hb. Second interhzemal spine normally developed, not forming a hollow cylinder, 

the air-bladder not entering it, but its tip forking, extending on each side of 

it. 

c. Second interheemal spine long, spear-shaped, anal spines 3. 

d. Preopercle entire; second anal spine moderate. 

é.. Dorsal spimes;, Grease Sates vee US ace oe on ge eae ee a ee Nysteema, 1 

ee: "Dorsalspines; 10a. 5225252 oe ore oe ee ee Gerreomorpha, 2 

1. XYSTA MA Jordan and Evermann. 

Xystema JoRDAN and EverMANN, Proc. Cal. Ac. Sci., 1895, p. 471 (cinereus). 

This genus differs from (rerres in having the preopercle entire. The 
body is compressed, but not greatly elevated, and the second anal and 
fourth dorsal spines are less enlarged than in Gerres. Dorsal spines 
always 9; anal spines, 3. The second interhemal is long and spear- 
shaped, not hollow, and not receiving the air-bladder, its structure as 
in Gerres. Usually the air-bladder is forked, passing on each side of 
the interhemal spine. Species numerous, chiefly Asiatic, only the 
type-species being American. 

(Svotor, spear-shaft; azua,; blood, for interhemal.) 

1. XYSTAEMA ERYTHROURUM (Bloch). 

KUROSAGI (BLACK SMELT), AMAGI (SWEET-FISH), SIJUGARA (CHICKADEE, ) 

Sparus erythrourus Buocn, Ichth, VIII, 1790, p. 23, pl. cctx1 (Japan). 

Gerres equula ScHuEGEL, Fauna Japonica, Poiss., 1848, p. 76, pl. xu, fig. 1 

(Nagasaki).—B.LreEKker, Nieue Nalez, Japan, X XV, 1857, p. 92 (Nagasaki). 

2? Gerres japonicus GUNTHER, Cat., IV, 1862, p. 260 (Amoy; Canton. Said to have 
D. IX, 10). (Not of Bleeker. ) 

2? Gerres japonicus Rurrer,@ Proc. Ac. Nat. Sci., Phila., i897, p. 76 (Swatow, 

China). 

Xysteema oyena SmirH and Porr, Proc. U. 8. Nat. Mus., XX XI, 1906, p. 478 

(Yamagawa, hear Kagoshima). (Not of Forskal). 

FHalitat.—Southern Japan, perhaps southward to China, common in 
sandy bays northward to Wakanoura. 

Head 33 in length; depth 23 to 3; D. IX, 10; A. III, 8; eye 3 to 34 

in head: seales 45-44-9. | 

Body elliptical-compressed, rather more elongate and less angular 
than usual in Vystema,; silvery part of maxillary about twice as long 
as deep; groove on top of head short, obtuse behind; dorsal rather 
low, its longest spine 1? to 13 in head; second anal spine 3 to 33 in 
head; pectoral as long as head; ventral 13 in head; distance from ven- 
tral base to anal greater than length of head; gillrakers very short 
and sharp, 5-+-7. 

“This specimen haying the depth 22 in length, the anal spine # depth of body, 

must belong to a distinct species, perhaps Xystema oyena, : 
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_ Color silvery, rather darker above than usual; faint dark shades 
along bases of soft dorsal rays; tip of spinous dorsal black; tips of 
ventrals more or less dusky; axil of pectoral rarely entirely pale, 

usually dark; ventrals and front of anal yellow in life. 
Of this species, common on sandy shores throughout southern Japan, 

we have many specimens from Nagasaki, Wakanoura, and Oita, in 

Bingo. It isan elongate species, with the back dusky and the fin spines 

Fic. 1.—X YSTEMA ERYTHROURUM. 

low. It has been confounded with Vysteema oyena (Forskal), of India 
and Arabia, but it is apparently distinct. The latter is a deeper fish, 
with the caudal dusky behind and the ventrals pale. 

(gevdpos red; ovpa tail, which is not the case; Bloch’s type was 
doubtless discolored. ) 

2. GERREOMORPHA Alleyne and Macleay. 

Gerreomorpha ALLEYNE and Mac uray, Proc. Linn. Soc. N. S. W., I, 1876, p. 274 

(rostrata). 
2 

This genus differs from Yyste#ma, and from all other Gerridex, in 

having ten dorsal spines instead of nine. The type is Australian. 
Gerreomorpha setifera (Hamilton-Buchanan) is an Indian species of this 
genus. 

(Gerres; op, form.) 

2. GERREOMORPHA JAPONICA (Bleeker). 

Gerres japonicus BLEEKER, Nieue Nalez, Japan, 1857, p. 93, pl. v (Nagasaki).— 

Nystrom, Svensk. Vet. Ak. Handl., 1887, p. 12 (Nagasaki). 

Xystema japonicum Smirn and Poprr, Proc. U.S. Nat. Mus., XXXI, 1906, p. 

478 (Kochi; Urado). 

Habitat.—Bay of Waka, to Nagasaki and southward to the Riu Kiu 
Islands; rare. 
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Head 32 in length; depth 22; eye 34 in head; D. X, 9; A. III, 7; 
scales 5$-42-9. 

Body deeper and more angulated than in Vystwma erythrourum, 
groove of premaxillary short, obtuse behind; silvery part of maxillary 
about half longer than deep; snout not projecting; outline of lower 
jaw slightly concave; longest dorsal spine 1} in head; longest anai 
spine 24; pectoral as long as head. 

Color silvery, darker above, with faint darker streaks along the 
rows of scales; tip of dorsal blackish; axil of pectoral dusky; ventrals 
not tipped with black; ventrals and membranes of anal spines yellow 
in life; caudal greenish. 

Pein rasan NYY lee 5g Se 2 et eon se Moh ee cS hoe > 

| ee ee -_ 
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FIG. 2.—GERREOMORPHA JAPONICA. 

Of this species we have examined three specimens, two from Naha 
in the Riu Kiu Islands, presented by the Imperial University. The 

other was taken by Messrs. Jordan and Snyder at Wakanoura. The 
species may be known at once by the very silvery coloration, by the 
rather deep body and by the character, called generic, of the ten dorsal 
spines. 

SUMMARY. 

Family GrrRRID&. 

1. Nystema Jordan and Evermann, 1895. 

1. erythrourum (Bloch) 1790; Wakanoura, Oita, Nagasaki. 

2. Gerreomorpha Alleyne and Macleay, 1876. 

2. japonica (Bleeker) 1857; Wakanoura, Naha (Riu Kiu Islands). 

Aicigs ape ea tacts seals ti SET 
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SOME MADREPORARIAN CORALS FROM FRENCH SOMA- 
LILAND, EAST AFRICA, COLLECTED BY DR. CHARLES 

GRAVIER. 

. By T. WayLanp VAUGHAN, 

Custodian, Madreporaria, U.S. National Museum, and Geologist, U.S. Geological Survey. 

Doctor Charles Gravier, of the Muséum d’Histoire Naturelle, Paris, 

kindly submitted to me for study and report that portion of the collec. 

tion of corals made by him in 1904, in French Somaliland, that would 

safely bear transportation to this country. I accordingly received the 
so-called Astreans, the Fungids, the Astreopores, and the Goniopores. 
The type specimens, in the case of new forms, are the property of the 

Paris Museum; but paratypes or fragments of the types are in the 

United States National Museum. 
As the collection was obtained at a locality just outside the mouth 

of the Red Sea, it is of special interest for comparison with the faunas 

of the Red Sea, the East Coast of Africa, and the regions farther to 
the east in the Indian Ocean. 

I desire to express my thanks to Mr. J. Stanley Gardiner, of Gon- 
ville and Caius College, Cambridge, for kindly comparing photographs 
and my descriptions of Orbicella annuligera and the Cyphastree with 
his specimens from the Maldive and Laccadive archipelagoes. 

Genus PHYSOGYRA Queleh. 

1886. Physogyra QueELcH, Reef Corals, ‘‘Challenger’’ Reports, p. 75. 

Quelch established this genus for a coral that he described as Physo- 

gyra aperta, from Banda, and the Plerogyra lichtensteini Milne Edwards 
and Haime, of unknown habitat. The latter species has not, to my 

knowledge, been figured. Doctor Gravier obtained two species, which 
are subsequently described, from French Somaliland. In order to 
show the differential characters of the four recognized species I have 
prepared the following synopsis: 

SYNOPSIS OF THE SPECIES OF PHYSOGYRA. 

Without wall ridge on the colline summits: 

Upper margins of the septa arched or flattened .___.- P. somaliensis, new species. 
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Valley axes narrow and deep. 

Valleys, 15 to 18 mm. wide; septa, 2 to 5 mm. apart. 

P. lichtensteini Milne Edwards and Haime. 

Valley axes open and shallow. 

Upper margins of the septa arched or flattened; valleys, 16 to 20 mm. wide; 

septa, 2.to4unm-japart=secce see ee eee eee eee ae P. aperta Quelch. 

Upper margins of the septa, distally abruptly elevated; valleys, 11 to 18.5 

mm. wide; septa, 1.4 to 2 mm. apart, occasional intermediate rudimenta- 

THOS ele eeieenee see See cee eee eee eer eee P. gravieri, new species. 

PHYSOGYRA SOMALIENSIS, new species. 

Plate X VII. 

Apex of the base small, surmounted by a short, thick pedicel. The 
lower surface more or less corrugated concentrically, ascending at a 
low angle, with the margins in some instances slightly bent downward. 

Costz correspond to many or most of the septa; no epitheca; wall 
largely dissepimental in origin, often presenting a glazed appearance. 
The reflexed edge zone may extend some distance from the margin, or 
foreign objects may incrust the base to near the periphery. The upper 
surface is gently domed. The corallum is very vesicular and for its 

size extremely light. 
. Table of measurements. 

Diameter. 
l 

Specimen. = — —) Height. 
| Greater. | Lesser. | 

mm. mm. mm. 
NO tpl Scone oe see oe 76 71 54 
INO. 20a Sain Ss emen anes 134 121 83 

| PINOMS Get a2. tek Stee 161 | 150 80 
| | 

tFigured type, Museum d@’ Histoire Naturelle, Paris. 

Valleys more or less radiate in arrangement; longitude, up to 120 
mm. on specimen No. 38; distance between the summits of adjacent 
collines, from 11 to 18 mm.; depth, about 8 mm. Calicinal centers 

distinct or indistinct. 
Septa thin, distant, usually alternating in prominence, the taller, 

which are somewhat unequal, continuing to the summit of the col- 
lines, while the smaller ones, which usually are decidedly rudimentary, 
appear farther down on the sides of the collines in the loculi between 
the larger. There are 7 to 8 larger septa to the centimeter, and 
approximately the same number of smaller ones. The septal margins 
are entire; their upper portion gently arched or flattened, the outer 
ends may connect with the septa of the next series, or they may end 
abruptly on the colline summit; the inner margins fall abruptly to the 

bottom of the narrow axial furrow. . 
Dissepimental endotheca highly developed, forming vesicular ridges 

from 7.5 to 16.5 mm. across; dissepiments thin, from 1 to 2 mm. 
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apart; they arch upward and may reach, or very nearly reach the 
highest points of the septa. The collines composed of dissepiments 
and the outer ends of the septa; there is no wall lamella. 

Columella poorly developed, consisting of a few septal processes, or 
absent. 

Type.—Muséum (Histoire Naturelle, Paris. 
Paratype.—United States National Museum. 
Remarks.—This species differs from the other three species of the 

genus by the absence of a wall ridge or lamella, and by having more 
numerous septa. 

PHYSOGYRA GRAVIERI, new species. 

Plate X VIII, figs. 1, 2. 

Corallum very vesicular and light; subdiscoid in shape, with a 
thin, slightly reflexed edge. Greater diameter, 141 mm.; lesser, 125 

mm.; height, 57mm. The lower surface is almost, but not entirely, 

without epitheca; the edge zone evidently extended a considerable 
distance beneath the periphery, but there are some serpula tubes and 
mollusean shells attached to the base. The basal wall is largely dis- 
sepimental in origin, but apparently not entirely of that nature. 
Prominent, thin costz correspond to most of the septa. 

Upper surface gradually rounded, Colline summits indicated by 
an imperfect, discontinuous, perforate wall; the distal ends of the 
septa elevated at a sharp angle. 

Valleys more or less radiate in arrangement, rather straight or 
sinuous, they may be long, as much as 119 mm. in length; distance 
between colline summits, from 11 to 18.5 mm.; depth about 6 mm., but 
as the wall and the elevated distal ends of the septa form a ridge from 
2 to 3.5 mm. tall, the valleys are really decidedly shallow. Calicinal 

centers distinct, average about 1 cm. apart. 
Septa thin, distant, 5 to 7 large ones to the centimeter, with occa- 

sional intervening rudimentaries. The larger continue to the summits 
of the collines and, as has been stated, have their outer ends suddenly 
elevated and joined one to another by an imperfectly developed wall. 
The septal margins are microscopically dentate and form somewhat 
sinuous lines from points slightly above the base of the wall ridge to 
irregularly developed, somewhat ragged paliform lobes that surround 
the calicular axis. The inner edges of the lobes are steep, and sur- 
round the rather shallow calicinal centers. 

Dissepimental endotheca very highly developed, forming vesicular 
collines that extend across from the bottom of one valley to that of 
the next, and arch upward to within 2 to 3.5 mm. of the wall summit. 
Dissepiments thin, arched, from 1 to 3 mm. apart. 

Columella poorly developed, false, consisting of a few spinose proc- 

esses from the inner ends of the. septa. ; 
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Zype.—Muséum Histoire Naturelle, Paris; a portion of the type 
in the United States National Museum. 
Remarks.—The three particularly noteworthy characters of this 

species are, (7) the imperfectly developed, but elevated wall ridge; (4) 
the open, shallow valleys; (¢) the sudden elevation of the septal margins 
along the colline summits. The last-mentioned character separates 
it from any of the previously described species. 

Genus ORBICELLA Dana. 

ORBICELLA MINIKOIENSIS Gardiner. 

1904. Orbicella minikoiensis GARDINER, Madrepor., Maldive and Laccadive 

Archipel., I, p. 774, pl. uxt, fig. 35. 

One fine specimen of this species, so similar to Gardiner’s figure 
that it might have served as the type, was obtained. 

ORBICELLA (LEPTASTREA) INAXQUALIS Klunzinger. 

1879. Leptastreea inequalis KLUNZINGER, Korallth. Roth. Meer., Pt. 8, p. 45, pl. v. 

fig. 6. 

One specimen about the size of a man’s fist was collected. 

ORBICELLA (LEPTASTREA) BOTT (Milne Edwards and Haime). 

1850.. Cyphastrea? bottse Mitne Epwarps and Haine, Ann. Sci. nat., 3 ser., zool., 

MTL ps 115: 

1857. Cyphastrea bottai Minne Epwarps and Harmer, Hist. nat. Corall., I, 

p. 486, pl. xuvur, fig. 1. 

1879. Leptastrea bottai KiLuNzincer, Korallth. Roth. Meer., Pt. 3, p. 44, pl. v, 

fig. 6; pl. x, figs. 13a, 13d. 

Two specimens were procured. 

ORBICELLA ANNULIGERA (Milne Edwards and Haime). 

Plate XX, fig. 3; plate X XI; plate X XII, fig. 4. 

1850. Astrea annuligera Mitnk Epwarps and Haimer, Ann. Sci. nat., 3 ser., 

LOOle, Noy ps 103: 

1857. Heliastrea annuligera MILNE Epwarps and Harme, Hist. nat. Corall., 

II, p. 471. 

1904. Orbicella annuligera GARDINER, Madrepor., Maldive and _ Laccadive 

Arehipel.; Ely p.-774, pl: Lxim, whige32. : 

One specimen was submitted to me, and on it the following descrip- 
tion is based: : 

Corallum of irregular shape, growth-form massive, attached by a 

portion of the lower surface; calices confined to the upper surfaces 
and the edges. There is no epitheca on the base, but outside the outer 
corallites there is considerable vesicular exotheca. The outer surface 
of this exotheca presents a minutely blistered and granulated appear- 
ance, with longitudinal costal striations that become more prominent 
on the periphery. Length, 152 mm.; width, 94 mm.; height, 86 mm. ; 

thickness of living portion, 42 mm 
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Calices circular or subelliptical, shallow, about 1mm. deep, diame- 
ter from 3 to 3.5 mm., an occasional abnormal calice, 5 mm. The 
margins elevated about 1 mm. The free portion of the corallites 
below the calices is somewhat swollen and strongly costate, the cost 
alternating in thickness and prominence, the larger prolonged and 
meeting those of the adjoining corallites. Distance between calices 
from | to 2.75 mm., usually about 2 mm.; the distance apart is less 
than the diameter. 

The septa normally form three complete cycles, occasionally a few 
quaternaries; primaries and secondaries stout, equal or subequal, and 
joined by wide prominent pali to the columella. The tertiaries are 
somewhat thinner, bear no pali, reach a little less than half the distance 
from the wall to the columella and nearly always have their inner ends 
free. All of the septa are thicker in the thecal ring and have cost, 
which have already been described, corresponding to their distal ends. 
The margins are finely dentate, somewhat elevated, arching above the 
edge of the wall; primaries and secondaries more prominent than the 
tertiaries. Septal faces minutely and densely granulate. 

The pali are thick, wide, equaling in width the length of the septa, 
prominent, with an arched, finely dentate upper margin. They form 
a single crown, occur before the primaries and secondaries, which they 

join to the columella. Their faces granulate. 
Thin endothecal dissepiments present; a coarser, vesicular, highly 

developed exotheca occurring between the costz. 
Columella well developed, rather compact, bearing several papille 

on its upper surface. 

Remarks.—In those calices in which quaternaries are present, one 
or more of the tertiaries becomes elongated, paliferous, and fuses to 
the sides of a septum belonging to a lower cycle or extends to the 
columella. A few much enlarged calices have more numerous septa. 
Asexual reproduction is usually by budding between the calices, or 
by peripheral gemmation around the edges of the corallum, but among 
the abnormally large calices fission occurs. 

Mr. J. Stanley Gardiner has compared photographs of this specimen 
and my description with his specimens from Minikoi and Goidu, and 
writes me that they are the same. 

Genus CYPHASTREA Milne Edwards and Haime. 

CYPHASTREA FORSKALIANA (Milne Edwards and Haime). 

Plate XIX; plate XX, figs. 1, 2; plate X XII, figs. 1, 2,3. (Plate XIX, plate XX, 

g. 1, and plate X XII, fig. 2, are of one specimen; plate XX, fig. 2, and plate XXII, 

gs. 1, 3, are of another. ) 

fi 

fi 

1850. Solenastrea forskaliana MitNe Epwarps and Harmer, Ann. Sci. nat., 3 ser., 

Zool., XI11,-p. 123. 

1904. Cyphastrea forskaelana GARDINER, Madrepor., Maldive and Laccadive 

Archip., UL, p- 778. 
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Corallum Of light texture, but of massive ‘growth- form. Upper 

surface irregularly convex, ate gentle undulations and some large 
humps; lower surface concave, with irregular, concentric corrugations 
and an epitheca that extends almost to the edge. Greatest length, 
128 mm.; width, 67 mm.; height, 70 mm.; thickness of living portion, 

up to 25 mm. 

Calices usually with slightly elevated margins, varying in height 
from a small fraction of a millimeter to 1 mm.; in some instances not 

raised above the exothecal surface. Their diameter from 1.5 to 2.5 
mm., usually from 1.8 to2 mm. Distance apart from 1 to 3 mm.; on 

the upper portion usually about 1.5 mm.; near the edges more distant. 
The calices are generally smaller and more crowded in the depressions; 

larger and more distant on the convexities. 
The septa form three complete cycles, the primaries and secondaries 

reach the columella, but the former are slightly thicker; the tertiaries 
are short and thin, almost rudimentary. The outer ends of the septa 
are continued beyond the corallite wall and form distinct, rather acute 
costae, alternating in size. The septa are thicker in the mural ring, 
becoming thinner outwardly toward the costal edges and inwardly 
toward the inner ends. The margins are exsert, steeply arched, the 
primaries and secondaries exceeding the tertiaries in height; the sum- 
mit of the arch very obscurely dentate or entire, the inner and outer 

edges distinctly dentate; near the columella there are rather long teeth. 
The septal faces are densely granulated. Calicular fossa of moderate 
depth, about 1.5 mm. Columellavesiculate, very well developed, join- 
ing the inner ends of the primaries and secondaries. 

In longitudinal sections of the corallites, the septa show numerous, 

irregularly disposed perforations, and many very delicate dissepiments. 
The corallites are joined by a very vesicular exotheca, whose upper 

surface is composed of numerous blistery elevations that bear a great 

many small. pointed spines. In a section of the corallum the exotheusl 
vesicles are seen to occur in rather definite zones, about 0.5 mm. apart, 
the upper of any two zones being supported by the spines of the lower 
one. 

Remarks. —A second specimen of Cyphastrea,” which I believe should 
be referred to the same species, differs in a few particulars from the 
specimen just described. The differences are contained in the follow- 
ing notes: 

Corallum of somewhat deformed, ellipsoidal shape, with calices dis- 
tributed over its entire surface. Length, 67.5 mm.; greater diameter, 
55 mm.; lesser diameter, 54 mm. 

Calicular margins practically level with the exothecal surface, or 
slightly elevated above it, in one extreme instance een 1.3 mm. tall, 

a Ci. Pp tte XX, ae 2 a tole XX, figs. 1, 3 

v 
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but about 0.5 mm. is an average. Diameter of calices from 1.5 to 

2mm.; distance apart, from 1 to 2.5 mm., usually equaling or slightly 
exceeding the diameter. 

The septa usually form three complete cycles; primaries and sec- 
ondaries of the same size, extending to and fusing by their inner ends 
with the columella; the tertiaries are short and thin. 

A comparison of the two descriptions shows that the only real 

difference is the form. Since in all other characters they are identical, 
or as each specimen shows within itself sufficient variation to overlap 
with the other, I think that difference is not of specific value. 

Kiunzinger” places ‘* Solenastrea forskalana M. Edw. and H.” in 
the synonymy of JMJadrepora serailia Forskal, employing the name 
Cyphastrea serailia. Doctor Gravier’s specimen agrees perfectly with 
the description of Milne Edwards and Haime, and differs in no 
important particular from the specimens described by Gardiner from 

Hulule, but I do not feel at all sure that it is the same as Klunzinger’s 
Cyphastrea serailia. It is to be regretted that Doctor von Maren- 
zeller has not given us some notes on Forskal’s type and additional 
information on the material studied by Klunzinger. 

Genus APHRASTREA Milne Edwards and Haime. 

APHRASTREA DEFORMIS (Lamarck). 

1816. Astrea deformis LAMARCK, Hist. nat. Anim. sans Vert., II, p. 264. 

1848. Aphrastrea deformis MitNe Epwarps and Haime, Ann. Sci. nat., 3 ser., 
LOOX) Pletx, es. LI Ta: 

1849. Aphrastrea deformis MitNE Epwarps and Hate, Ann. Sci. nat., 3 ser., 

Zool., XII, p. 165. 

1904. Aphrastrea deformis GARDINER, Madrepor., Maldive and Laccadive Archi- 

jo@len 1k jee 7/0Gy jal aang ales, Sale 

A single excellent specimen that shows no noteworthy peculiarity 

was obtained. 

Genus ECHINOPORA Lamarek. 

ECHINOPORA EHRENBERGII Milne Edwards and Haime. 

1849. Echinopora ehrenbergi MitNe Epwarps and Harmer, Ann. Sci. nat., 3 ser., 

Zool., XII, p. 187. 

1879. Echinopora ehrenbergi KuuNzINGER, Korallth. Roth. Meer., Pt. 3, p. 56, 

pie vigies: 7 9°" pl. x, figs 15. 

A small, young specimen of Achinopora, attached to the base of a 
specimen of Orbicella bottx, was collected at Djibouti. As the speci- 
men is immature, its identification is not entirely positive, but it seems 
to be LE. ehrenberg?. 

@Korallth. Roth. Meer., Pt. 3, p. 52, pl. v, fig. 4; pl. x, figs. 12a, 126. 
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Genus (RAW TEES: aimik: 

FAVITES SPINOSA (Klunzinger). 

1879. Prionastrea spinosa KiLUNzINGER, Korallth. Roth. Meer., Pt. 3, p. 39, 

ple tyeetion 732 plex foro: 

Two specimens showing no special deviation from Klunzinger’s 

description or figures were collected. 

Genus FAVIA OkKen. 

FAVIA OKENI Milne Edwards and Haime. 

1857. Havia okeni MitNE Epwarps and Haine, Hist. nat. Corall., I, p. 430. 

1879. Favia cavernosa Kuunzincer, Korallth. Roth. Meer., Pt. 3, p. 26, pl. 1, 

fig. 4. (Not Forskal. ) 

1904. Faria cavernosa GARDINER, Madrepor., Maldive and Laccadive Archipel., 

Lf, p. 767, spl. uxt, fig. 13: 

1906. Iavia okeni vy. MARENZELLER, Riffkorall. Roth. Meer., p. 59. 

Von Marenzeller studied the type specimen of Forskal’s Jadrepora 
cavernosa im Copenhagen and says that Klunzinger’s identification is 
erroneous. Forskal’s species groups with /avia sawgnyt Milne 
Edwards and Haime. 

Doctor Gravier collected four specimens. They show considerable 
variation, particularly in the thickness of the septa and costae, but a 
detailed description seems superfluous. 

FAVIA SAVIGNYI (Milne Edwards and Haime). 

1849. Parastrea savignyi MitNE Epwarps and Haimr, Ann. Sci. nat., 3 ser., 

Zool., XII, p. 173. 

1879. Favia clouei KLUNZINGER, Korallth. Roth. Meer., Pt. 3, p. 29. 

1879. Favia ehrenbergi KuUCNzINGER, Korallth. Roth. Meer., Pt. 3, p. 29, pl. 1, 

HS: 2D, aos Dla ix nos ale Ds 

1904. Favia versipora GARDINER, Madrepor., Maldive and Laccadive Archipel., 

Il, p. 766. 

1906. Favia sanignyt vy. MARENZELLER, Riffkorall. Rot. Meer., p. 56, pl. xxv, 

figs. 84-89. 

This species is represented by a suite of fifteen specimens that show 
agreat amount of variation. Klunzinger and von Marenzeller, how- 

ever, have described the variations of the species with such elaborate- 
ness that I shall not deseribe this suite. Klunzinger’s figures, plate IT], 
figs. 7, 8, represent these specimens very well; the calices of von 
Marenzeller’s specimens are larger, judging by his figures. The 

Gravier specimens otherwise show the same range of variation, except 
Klunzinger’s variety /aticol/is is not represented, 

en ees = 
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Genus GONIASTREA Milne Edwards and Haime. 

GONIASTREA PECTINATA /( Ehrenberg ). 

1834. Astrea pectinata EHRENBERG, Corallenth. Roth. Meer., p. 96. 

1879. Goniastrexa pectinata KiuNzincer, Korallth. Roth. Meer., Pt. 3, p. 34, pl. 

Iv, fig. 6. 

1904. Goniastrea pectinata GARDINER, Madrepor., Maldive and Laccadive Archi- 

pel., I, p. 773. 

Five specimens of this species were obtained. The calices, wall, 

septa, pali, and columella have been sufficiently described by Klun- 
zinger and Gardiner, but the corallum has received only scant atten- 
tion; therefore, I furnish the following notes. 

- The corallum forms subeylindrical masses with flattish upper sur- 
faces, or is composed of large, truncate, ascending lobes. 

The smallest specimen is a short,.compressed column, somewhat 

swollen near its upper end, with a flattened upper surface. Greater 
diameter of base, 9 cm.; lesser, 7 cm.; height, 7.5. cm. 

A second specimen: Greater diameter of base, 8 cm.; lesser, about 

7 cm.; height, 11.6 cm. This specimen increases considerably in 

diameter with upward growth, having a diameter of LO.8 em. just 
below its upper end. 

Another specimen is 13 cm. tall; diameter of base about LO em. In 
form, it is a somewhat compressed column, with a truncate upper end. 
The next larger specimen is composed of several truncate lobes. It 
has a greater basal diameter of 15 cm.; lesser, 6 cm.; height, 13 or 14 
cm. Between the lobes the corallum is dead. 

The largest specimen is composed of two large lobes, each of which 

is secondarily lobate, with flattened upper surfaces. Greater diameter 
ot the base, 24 em.; lesser, 10.5 (the outline of the base is dumb-bell 

shaped); height, 18 cm. 
Klunzinger says, “‘ Ehrenberg’s only specimen is convex, 6-8 cm. 

long and tall.” Gardiner gives no information on the growth form of 
his specimens. 

GONIASTREA RETIFORMIS (Lamarck). 

1816. Astrea retiformis LAMARCK, Hist. nat. Anim. sans Vert., II, p. 265. 

1879. Goniastrea retiformis KLUNzINGER, Korallth. Roth. Meer., Pt. 3, p. 36, 

pl. rv, fig. 5: 

1904. Goniastrea retiformis GARDINER, Madrepor., Maldive and _ Laccadive 

Archipel., II, p. 772. 

One specimen, which requires no special notice, was obtained. 

Proc. N. M. vol. xxxii—07 7 
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Genus MA ANDRA Oken. 

MAANDRA PACHYCHILA Ehrenberg. 

1834. Meandra ( Platygyra) labyrinthica var. pachychila EXRENBERG, Corallenth. 

Roth. Meer., p. 99. 

1879. Celoria pachychila KLUNzINGER, Korallth. Roth. Meer., Pt. 3, p. 15, pl. 1, 

fig. 6. 

Four specimens were collected. 

MAANDRA LAMELLINA Ehrenberg. 

1834. Meandra (Platygyra) lamellina EHRENBERG, Corallenth. Roth. Meer., p. 99. 

1879. Celoria arabica KLuNzINGER, Korallth. Roth. Meer., Pt. 3, p. 17, pl. 1,. 

figs. 1-3, 8; pl. 1x, figs. 10a-10e. 

1902. Meandra lamellina Verriuy, Trans. Conn. Acad. Sci., XI, p. 69. 

1906. Mexandra lamellina vy. MARENZELLER, Riffkorall. Rot. Meer., p. 55. 

Asplendid suite of twenty-two specimens of this species was obtained, 
but Klunzinger has described its variation in so much detail that I can 
add practically nothing to what he has said. 

Genus SCLEROPHYLLEMIA Klunzinger: 

SCLEROPHYLLIA MARGARITICOLA Klunzinger. 

1879. Sclerophyllia margariticola KLUNZINGER, Korallth. Roth. Meer., Pt. 3, p. 4, 

jolle se, wake Tbze 

This species is represented by three specimens, which, I think, should 
be described. 

Table of measurements. 

ee = = — — — ——————————— 

| | Diameter of calice. | | 

| Specimen. lise Height. Base. | 
| Greater. | Lesser.c | 

| ISRre eas | ar baa 
| mm. mm. | mm. 

NOR 2eeo Seka 29 25 15 | Broad. 
INO 12 See Si ee ee 3l 28.5 13 Do. 
NOs Bsosnoneseaucdaac 47 | be 47 | About 15 mm. in diameter. 

« Measured to outer edges of the septa. 

Two of these specimens are young, while the third is apparently 
adult. Specimen No. 2 corresponds closely with Klunzinger’s descrip- 
tion and the smaller specimen represented in his figure. The bases 
of specimens Nos. 1 and 2 of the table are almost as wide as the calices, 
and are attached to shells and various small objects. Epitheca extends 
to the edge of the upbending of the wall. Specimen No. 3 is subcon- 
ical. Its lower portion is badly corroded, and there is no epitheca 
visible, but it may have been present and have been destroyed through 
corrosion. 

The wall is thick, and has costw that correspond to all septa and 

vary in prominence with the size of the corallum. In the large speci- 
men they are very prominent at the calicular edge, but become sub- 
obsolete inferiorly; the largest 4.5 mm. tall, and 1.5 mm. thick, with 
thick, obtuse lobes or spines, that in some instances are 3mm, long, on 
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their edges. These largest cost correspond to the primaries and 
secondaries; those corresponding to the higher cycles are thin and not 

so tall. 
There are between four and five cycles of septa; in the smaller spee- 

imens the primaries are much thickened and there are some thickened 
secondaries. In the larger, the first two cycles are nearly equal. The 

septal margins become more exsert with increasing size; in the large 
specimen the primaries and secondaries project as much as 9 mm. 
above the edge of the wall; the higher cycles, less exsert. The strong 

costal spines continue upward on the first two cycles to the summit of 
the arch. The inner portion of the margins of these septa are with- 
out coarse dentations, but possess very small dentations, visible only 
with a lens. Near the columella there are one or two broad lobes, 

the margins within these lobes falling almost perpendicularly to the 
edge of the columella. The inner margins of the members of the 
higher cycles are dentate, even lacerate. The first three cycles extend 
to the columella; there is considerable grouping of the higher cycles 
around the tertiaries. Both the septal and costal faces are minutely 
granulate and decidedly rough. 

The columella is well developed, elliptical in outline, flat above, and 
composed of a mass of anastomosing, fine trabecule. It extends high 

up in the calice, in places the edge of the wall actually being lower 
than its upper surface. 

Endothecal dissepiments present. 

Genus GALAXEA OkKen. 

GALAXEA, species. 

A single specimen of Galaxea, attached to the same object, a piece of 
dead coral overgrown with Serpulia, etc., as two specimens of /aoia 
savigni Milne Edwards and Haime, was collected. The corallum is 

partly dead and appears to be abnormal. It probably is a stunted and 
deformed specimen of Galavea fascicularis (uinneus). 

The corallites are unequal in size, elliptical in cross-section. The 
maximum diameter of a calice, measured between thecal summits, 

5.25 mm.; distance between calices from 2 to 4 mm.; height of coral- 

lites, measured to top of theca, 4.5 to 6.5 mm.; septal margins exsert, 
as much as 4 mm. Cost only slightly developed. In the largest 
calices there are three complete cycles of septa, with an occasional 
quaternary. 

Without-a considerable suite of specimens for comparison, I doubt 
if this specimen can be identified. 
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Genus SIDERASTREA de Blainville. 

SIDERASTREA SAVIGNYANA (Milne Edwards and Haime). 

1857. Astraea savignyana Mitne Epwarps and Haine, Hist. nat. Corall., I, 

p- 508. 

1879. Siderastrea savignyana KLUNZINGER, Korallth. Roth. Meer., Pt. 3, p. 77. 

One somewhat depressed head, 15 em. in diameter and 8.5 cm. thick, 
was collected. The specimen is typical. 

Genus COSCINARAA Milne-Edwards and Haime. 

COSCINARAEA MONILE (Forskal). 

Plate X XIII, figs. 1, 2; plate XXIV, figs. 1, 2, 3. 

1775. Madrepora monile ForskAL, Descript. Animal. quae in itin. orient. observy., 

p. 133. 

1878. Coscinarwa monile KLuUNzINGER, Korallth. Roth. Meer., Pt. 3, p. 79, pl. 1x, 

fig. 4; pl. x, figs, 17a and 17). 

1890. Coscinarea meandrina ORTMANN, Zool. Jahrb., L, p. 297. 

1906. Coscinarea monile v. MARENZELLER, Riffkorall. Rot. Meer., p. 64, pl. xxrv, 

fig. 83. 

Two specimens, one a young corallum attached to the base of S7der- 
astrea savignyand, the other a small head 81 mm. in diameter and 60 
mm. thick, were obtained. They agree precisely with the descriptions 

and figures of Klunzinger and von Marenzeller, the latter of whom 

has redescribed and figured Forskal’s type. 
As I think new figures desirable, they are herewith presented. 

Genus FUNGIA Lamarek. 

I have followed Professor Déderlein’s Die Korallengattung Fungia 
in determining these species. Reference is made only to his memoir. 

FUNGIA (CYCLOSERIS) PATELLA (Ellis and Solender), 

1902. Fungia patella DipERLEIN, Korallengat. Fungia, p: 65; pls. 4, 15 ple v, figs. 5 2: 

Twelve specimens. 

FUNGIA (CYCLOSERIS) CYCLOLITES (Lamarck. ) 

1902. Fungiacyclolites DipeRLEIN, Korallengat. Fungia, p. 77, pl. rv, figs. 7-9; pl. v. 

figs. 5, da. 

One specimen. 
FUNGIA PLANA Studer. 

1902. Fungia plana DépERLEIN, Korallengat. Fungia, p. 111, pl. x1, figs. 2-5. 

Eleven specimens. 
Several of these specimens show interesting variation. Six of them 

are actually, or almost, typical /” plana,- in four the coste are 
decidedly thin, and those intermediate between the tall ones have 
finely dentate edges; the intermediate cost of ‘one specimen are to 
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the naked eye entire, but a lens reveals microscopic dentations. The 
specimens evidently are a connected series. They have suggested to 

me that Déderlein’s /. Adunzingert may prove to be a variation 

of /. plana. This, however, must be taken merely as a suggestion, 
and not as an opinion, for the specimens studied do not warrant a 

conclusion. 
FUNGIA CONCINNA Verrill. 

1902. Fungia concinna DipERLEIN, Korallengat. Fungia, p. 115, pl. xm, figs. 1-3; 

pi. xi1t, fig. 4. 

Three specimens, furnishing the following measurements: 

ite~ = 5 | 
In plane| Trans- | 

| Specimen. of oral | verse to | Height. 
axis. | oral axis. 

} 

i lies) eae mm. 
oI Ee 8 SRA 2 oes Po Ss ee LoS | GUS) og 79 
| NOsWosseSsesenqouduee cacomsecespe5 | 1K), | 107.5 | 36 

INOS Be eee aee ae eee mses old 91.5 | 98. | 48 

The bases are concave, in No. 1, 49 mm. deep; in No. 2, 18.5 mm.; 

in No. 3, 28.5 mm. « 

These specimens have puzzled me exceedingly. As the smaller cost 
are without spines, they appear to belong to the /. danac group; 
microscopic costal dentations and granulations, however, are present, 
making it most probable that they should group with /? repanda. 
The corallum base is imperforate; principal coste and those next in 

size, thin, prominent, with slender, irregularly shaped, rough spines. 
Septa thin, unequal, with coarse, irregular dentations, 3 to 10 to the 
centimeter. Upper dental margins usuaily truncate; incisions between 
the teeth acute. The specimens are not typical, but I believe they 
must be referred to Verrill’s /” concinna. 

FUNGIA FUNGITES (Linnzus). 

1902. Fungia fungites D6pERLEIN, Korallengat. Fungia, p. 156, pls. xx—xxy. 

Sixteen specimens. 
Two variations are represented: 1. Corallum thin, near the margin 

9 mm.; coste thin, with small spines; septal margins finely dentate. 
2. Corallum thicker, near the margin 16.5 mm.; cost thicker with 

coarser spines; septal margins coarsely dentate. In the first form, 
the corallum is flat; in the second, arched above, with a concave base. 

The two forms represent the extremes of the series, a more detailed 
description seems superfluous. 

FUNGIA ECHINATA (Pallas). 

1902. Fungia echinata D6ODERLEIN, Korallengat. Fungia, p. 101, pl. x, figs. 1-! a) | 

Two specimens. 
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Genus HERPETOLIT ERASE schscholtz: 

HERPETOLITHA FOLIOSA (Ehrenberg). 

1879. Herpetolitha foliosa KLUNZINGER, Korallth. Roth. Meer., Pt. 3, p. 68, pl. vim, 

figs. 4, 5. 

Six specimens, four of which show distinct detachment scars. I 
have already called attention to this phenomenon in my Critical Re- 
view of the Literature on the Simple Genera of the Madreporaria 

Fungide, with a Tentative Classification.“ 

Genus ASTREOPORA de Blainville. 

ASTREOPORA EHRENBERGII Bernard. 

1896. Astreopora ehrenbergii BERNARD, The Genus Astczeopora, Brit. Mus. Cat. 

Madrepor., II, p. 92, pl. xxx1u, fig. 15. 

One specimen. 

Genus GONIOPORA Quoy and Gaimard. 

GONIOPORA SOMALIENSIS, new species. 

Plate XXV; plate XX VII, fig. 1. 

Corallum forming an undulated lamina attached by a portion of one 
side, the free edge broadly lobate. Extreme width, 89 mm.; width in 
sinus between lobes, 35 mm.; width along lobe, 62 mm.; greatest thick- 
ness, 10mm. The margin is acute or obtusely rounded. The upper 

surface covered with calices; the lower, invested to the margin by a 
minutely, concentrically striate epitheca. 

Calices of moderate size, from 2.5 to 4.5 mm. in diameter, usually 
about 3.5 mm.; polygonal, very shallow or superficial. Walls thin, 
poorly developed, reinforced by peripherally disposed synapticula. 

Septal formula complete, that is, twenty-four in number, with typi- 
cal gonioporid arrangement. Pali present before the primaries and 
secondaries, rather irregular in development; moderately prominent, 
consisting of separate granules, or those before a triplet and the pri- 
mary joining its inner end, fused laterally. Usually there are two 
rough dentations between a palus and the mural denticle. Interseptal 
loculi narrow but open. The columella tangle extends outward 
beyond the pali; it is large, often with a tendency to compactness. 

Type.—One specimen, one piece of which is in the Muséum @ Histoire 
Naturelle, Paris, the other in the United States National Museum. 

Remarks.—Bernard, in his work on Gondopora, describes three forms 
that are similar to the one under discussion, namely: G. Barrier Reef 
(12) 1; G. North-West Australia (6) 2; G. North-West Australia (6) 3. 
The last one seems the nearest; it differs by having a closely encrust- 

@Proc. U. 8. Nat. Mus., XX VIII, 1905, p. 380, footnote. 
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ing corallum. As Bernard attaches no specific names to the forms 
described by him, the one here proposed will stand, even if it should 
be synonymous with one of his. 

GONIOPORA DJIBOUTIENSIS, new species. 

Plate XX VI; Plate XX VII, fig. 2. 4 

Corallum rounded on the upper surface, transverse outline irregu- 

lar, somewhat reniform; corallites rising from a small base, diverging 
upward, new corallites appearing in the angle between the older ones. 
The basal portion through a distance of from 44 to about 75 mm., 
depending upon where measured, is dead, and the epitheca, should it 
once have been present, has been eroded away. The edge of the liv- 
ing portion in places slightly projects downward over the dead portion, 

in other places it is flush with the dead. The projecting living edge 
is supported by epitheca; that part of the living portion flush with 
the dead is margined by epitheca. The epitheca is irregularly and 
finely wrinkled. 

Dimensions of the corallum: Height, 104 mm.; greater transverse 
diameter, 131 mm.; lesser, 29 to 75 mm. 

Calices subpolygonal or circular in outline; shallow, superficial to 
1.5 mm. deep; fully grown ones, 5 to 5.5 mm. in diameter. The walls 

have a rough upper surface, about 1 mm. across, formed by the outer 

ends of septa. 
Septal formula complete, 24 septa, with the typical gonioporid 

arrangement. Interseptal loculi open, in width equaling or slightly 
exceeding the thickness of the septa. Septal faces roughly granulate; 
margins with several dentations corresponding to inwardly inclined, 
ascending trabecule. About six pali in the superficial calices; indis- 
tinct or absent in the deeper ones. 

Columella tangle large, more than half the diameter of the calice, 
extending outward to the inner ends:of the tertiary septa; composed 
of concentrically arranged synapticula and fused inner ends of the 

septa; upper surface roughly spinulose. 
Type.—Muséum dWHistoire Naturelle, Paris; a piece in the United 

States National Museum. 

GONIOPORA STOKESI Milne-Edwards and Haime. 

Plate eNOxe Ven hesh 12: 

1860. Goniopora stokesi M1tnr Epwarps, Hist. nat. Corall., III, p. 192. 

Corallum forming masses that are hemispherical or domed above; 
base epithecate, flat, concentrically corrugated, concave, or, in the 

largest specimen obtained, truncate and inversely conical. The living 
portion is hemispherical or domed. 
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Table of measurements. 

| Base. Corallum. | 

| | el 
} Specimen. Diameter. Diameter. | 

| t———- | ___—__——__—_| Height. 
| Greater. | Lesser. | Greater. | Lesser. | 

mim, mun. mm. mm. nim. | 

INOS Becerra aes 60.5 | 38 | 61 59 Be 

[AUN 2) ee, area eae) See 49 46 59 59 | 59 | 
Ie INO: Ole ge eeiaee ech eer 53 53 65 | 58 ol | 

INOS Aree se eee oeee 83 78 92 87 | 64 
INOS Do egacksoosdosuc 128 | 115 147 | 14 168 

| —————— oor ee 

a Base truncate, inversely conical, 97 mm. tall. 

The young corallum is small, later corallites appearing in the angles 
between the older, the peripherally placed ones bending outward from 
the vertical axis. 

Calices polygonal or subcircular in outline; decidedly deep, from 
2.5 to 5mm. or slightly more, shallower near the periphery, deeper 
on the top. Diameter on smaller specimens about 5 mm., on the 
largest 7 mm. Walls tall, range in thickness from dividing mem- 
branes to 1.25 mm., the septa continue upward to the summit as 
ridges, and have numerous perforations between them. The corners 
between the calices thickened. 

The septal formula complete, 24 septa, with the typical gonioporid 
arrangement. Interseptal loculi open, wider than the thickness of 
the septa, short, because of the great development of the columella 
tangle. Septal faces granulate, but not strikingly rough. There 
are no distinctly developed pali. 

Columella tangle greatly developed, in some instances almost filling 
the corallite cavity, composed of centrically arranged synapticula and 
interlacing septal ends, upper surface flattish or somewhat domed, 
with fine spinulations. 

Remarks.—This coral should be compared with Bernard’s Gondopora 
Java Sea (4) l and Gondopora xa‘ 

GONIOPORA PLANULATA (Ehrenberg). 

1834. Astrea planulata EHRENBERG, Corallenth. Roth. Meer., p. 95. 

1879. Goniopora planulata KuuNzincer, Korallth. Roth. Meer.,-Pt. 2, p. 45, pl. 

vill, fig. 23; pl. v, fig. 24. 

1903. Goniopora Red Sea (6) 1 BrrNarp, Genus Goniopora, Brit. Mus. Cat. 

Madrepor., IV, p. 100, pl. vin, figs. 1, 2; pl. xm, fig. 12. 

It is unnecessary to redescribe this species, as it has been so fully 
considered by Klunzinger and Bernard. Doctor Gravier obtained 
two specimens, one a young corallum, the other large and composed 
of three incrassate lobes. 
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EXPLANATION OF PLATES. 

PLatE XVII. 

Physogyra somaliensis, new species, natural size..............-...--- p. 250 

Puate XVIII. 

LUXOR TREO VA Dy ANON NO Se A Oe ae a eee ee p- 251 

Upper surface of corallum, natural size. 

Tangential section, showing septa and dissepiments, x 4. 

Puatr XIX. 

Cyphastrea forskaliana (Milne Edwards and Haime), natural size... p. 253 

PEATE XUX: 

Calices of Cyphastrea forskaliana (Milne Edwards and Haime) x 4.... p. 253 

Calices of Cyphastrea forskaliana (Milne Edwards and Haime), x 4 .. p. 254 

Calices of Orbicella annuligera (Milne Edwards and Haime), x 4 .__-- p. 252 

PLATE XX. 

Orbicella annuligera (Milne Edwards and Haime), natural size ....-- p. 252 

PuaTE XXII. 

Cyphastrea forskaliana (Milne Edwards and Haime), natural size... p. 254 

Cyphastrea forskaliana (Milne Edwards and Haime), longitudinal section of 

CONUS ppkad rs ets nee ee heme eaten OSS ee NS ek p. 253 

Cyphastrea forskaliana (Milne Edwards and Haime), longitudinal section of 

eorallites; x 4222..% Abb dhuc decusse gabon SSeS eee ae eee p. 254 
Orbicella annuligera (Milne Edwards and Haime), longitudinal section of 

Gorell Ges examen ere geen epee ever ee ce td oo 2 a ee p. 252 

PLaTE XXIII. 

(Coscinaneanmorilen (HONS kcal) eet eee Mea se ee ee p- 260 

Corallum, natural size. 

Calices, x 5. 

PuaTe XXIV. 

(QOSCUNONTERO: THUG TUUE (O8 ONAN) Sas Be ee oe ee ee p. 260 

All figures, x 4. 

Tangential section of corallite, showing synapticula. 

Cross section of corallites. 
Face of septum, showing trabecule, perforations, and dissepiments. 

PuaTe XXV. 
Ben ee : : A ; ~ 
Goniopora somaliensis, new species, natural size ...........---------- p. 262 

PLATE XOX VI. 

Goniopora djiboutiensis, new species, natural size .........-22-.------ p. 263 
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Prate XXVII. 

Fic. 1. Gomopora somalieinss, new species, calices, X 4.............--------- p. 262 

2. Goniopora djiboutiensis, new species, calices, x 4.___........_...--..- p- 263 

PLATE XXVIII. 

hrq. 1. Corallum, of Goniopora stokesi (Milne Edwardsand Haime), natural size. p. 263 

2. Calices, x 4. 
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A NEW BRACHIOPOD, RENSSELAERIA MAINENSIS, FROM 

THE DEVONIAN OF MAINE. 

By Henry SHALeR WILLIAMS, 

Of Cornell University, Ithaca, New York. 

In the discussion of the fauna of the Chapman sandstone of Presque 
Isle Brook, Edmunds Hill, and other localities in Chapman County, 
Maine, I referred to one of the most conspicuous and common fossils 
of the fauna under the name ‘‘ Rensselaeria ( Beachia) n. s., ef. B. sues- 
sana,” and there made the following remark: 

The abundant and great development of the Rensselaeria is a notable feature of the 

fauna. The specimens are provisionally referred to R. suessana, which they most 

nearly approach among the American forms in generic characters. Comparisons with 

the figures of Terebratula trigiceps, referred by Keyser and others to Rensselaeria, as 

well as study of the faunal associates, leads me to the opinion that the Maine speci- 

mens may be identical with the European forms. The name Kensselaeria mainensis 

is provisionally proposed for the form.” 

As the material was further studied and illustrations of it were 

being prepared, the expectation was strong that the species would 
prove to be only an extreme variety, due to shell thickening of a 
species such as 72. (B.) swessana or R. (B.) ovalis.. Comparison has, 

however, brought to light no described species to which it may be 
referred, and its specific characters I now believe will stand. The 
shell is thick and massive and in its general form it resembles Lensse- 
lacria (Beachia) suessana. It is much developed at the beak of the 
pedicle valve; the shell substance of the umbonal region of the pedi- 

cle valve is greatly thickened, and the cardinal margin is raised and 

produced into a distinct flattened pseudo-area in the plane of the edge 
of the valves. If it were not for the fact that the genus /enssel- 
aeria, occasionally, has a distinct flattening of the area which is clearly 

re aueeeued ¢ in some figured specimens and is shown on plates of the 

several species, a new genus might be erected for this character. In 

the revised description of Renssclaera and of the subgenus Beachia, 

Hall and Clarke distinctly refer to this feature. In the description 

« Contribution to the Geology a Maine, yale rie Gregory, U. 8. Geol. Sur- 

vey Bull. No. 65, 1900, p. 80. 
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of the former genus we find *S beneath and on each side of the beak is 

a concave, sharply defined space, but no proper cardinal area.” In the 
description of Leachia it is stated that: ‘* The cardinal margin beneath 
the beak is flattened into a well-defined pseudo-area.“ In the speci- 
mens before us there is a distinct flattened cardinal area the presence 
of which is the natural consequence of the great thickening and ele- 
ration of the beak portion of that valve. To the writer this difference 
is not of more than specific rank; the younger forms present only a trace 

of the areal flattening. In the following description of the species 
this character is therefore regarded as one of the specific marks of the 
Maine specimens consequent upon the extreme thickening of the shell. 

The accompanying figures represent the molds of the interior of a 
pedicle and brachial valve of full size, as they appear in the rocks of 
Chapman Township, Aroostook County, Maine. 

FIG. 1.—RENSSELAERIA MAINENSIS, MOLD OF FIG. 2.—RENSSELAERIA MAINENSIS, MOLD OF 

INTERIOR OF PEDICLE VALVE. NAT. SIZE. INTERIOR BRACHIAL VALVE. NAT. SIZE. 

RENSSELAERIA MAINENSIS, new species. 

A medium-sized rensselaeroid form of the shorter ovate type 
approaching “2. swessana in contour, but greatly developed at the 
umbonal end of the pedicle valve. The beak of the pedicle valve is 
lengthened and somewhat pointed, as in 2. mutabilis; it is elevated 

above the beak of the brachial valve by a high pseudo-cardinal area, in 
which is a triangular delthyrium, open in all specimens preserved. 
The edges of the delthyrium are bordered by a narrow flattened mar- 
gin which may be the support of the original deltidial plate or plates, 
which are wanting in all specimens preserved. These flattened mar- 
gins of the delthyrium meet at the apex of the delthyrium below the 
circular foramen, which is nearly terminal. 

The greatest width of the shell is at about one-third distance from 
the beaks. The average size of mature shells is about one inch in 
length and a little less in greatest width. 

The pedicle valve is ventricose and in some of the larger shells near 
the beak is half an inch in depth. The brachial valve is convex and 
evenly rounded, about one-half as deep as the opposite valve; neither 
valve shows any median depression or furrow. The beak of the pedi- 

aThirteenth Ann. Rept. State Geologist, New York, 1894. pp. 849 and 850. 



above the cardinal area, which lies nearly in the plane of the margin 

of the shells, the tip of the beak slightly overarching the pseudo-area. 
The angle formed by the sides of the beak is from 120° to 140°. 

The surface ornamentation is made up of strong linear strive, of 
which 45 to 75 can. be counted, consisting of rounded thread-like 
ridges separated by rounded grooves, giving the surface a striate 
appearance somewhat coarser than that of normal 72. ovoides. 

The musculature is strong in well-preserved specimens and corre- 
sponds very closely to that of Geachia suessana for both the pedicle 
and brachial valves. Thecrural bases are two widely separated, strong, 
round bars in the molds leaving two well-defined holes each side of 

the base of the cardinal process. No evidence of the shape of the 
brachial supports is present. The shell structure appears to be fibrous; 
no puncte have been discovered. The visceral foramen is indicated. 

The molds of the interior differ greatly, according to the age and 
strengthening of the shell, especially the pedicle valve. In the 
younger shells the dental lamelle are thin and separate two lateral 
cavities from the central muscular cavity. The lateral cavities reach 

nearly to the hinge margin. As the umbonal cavity of the shell 
becomes filled, by thickening of the shell substance, the central mus- 

cular cavity between the hinge plates is represented in the mold by a 
rounded ridge bounded by the dental lamelle, the lateral cavities 
being completely filled by shell deposit. This rounded ridge, extending 

beakward from the main mass of the internal filling of the shell in the 
molds, increases in width with the elevating of the pseudo-area. In 
extreme examples the shell deposit is fully one-fourth inch in thick- 

ness, thus giving to the interior markings of the shells great difference 
of form, according to the age of the shell. 

Type.—The two specimens figured are designated as cotypes of the 

species. They are now in the collection of the U.S. Geological Survey, 
with the other material on which the description is based, and will be 

transferred to the U.S. National Museum. 

The species is abundant in the shales and sandstones of the Chapman 
formation of Presque Isle Brook and Edmunds Hill in Chapman Town- 
ship, Aroostook County, Maine. 





A NEW FOSSIL STICKLEBACK FISH FROM NEVADA. 

By Onivir bs TAY, 

Of the American Museum of Natural History, New York city. 

The writer has received from the Geological Department of the 
U.S. National Museum for description four specimens of small fossil 
sticklebacks that were collected by Mr. Thomas H. Means from the 

Lahontan beds, through which the Truckee irrigation canal was being 
cut, three miles southwest of Hazen, Nevada. These fishes are 

inclosed in a very white clay which splits readily into thin lamine. 
All the specimens belong to a single species, and this is a member 

of the genus Gasterosteus, a genus containing a number of small 
spiny-rayed fishes known as sticklebacks. These inhabit the salt and 
brackish waters of the coasts, as well as some of the fresh-waters, of 

Europe and North America. One species, G. cataphractus, is found 

along the Pacific coast from San Francisco to Alaska. Another, @. 
williamson?, occupies fresh-water streams in the interior of southern 
California. A subspecies of this form, G. welliamsoni microcephalus, 
inhabits streams and brackish waters along the coast from Alaska to 
Lower California. 

The facts regarding the sticklebacks of the Pacific region are 
obtained from Jordan and Evermann’s Fishes of North and Middle 
America. 

The fishes sent me are closely related to all the species just men- 

tioned; also to G. bispinosus, of eastern America, and to G. aculeatus, 
of Europe. The fossils, however, present characters of subspecitic 
value. 

GASTEROSTEUS WILLIAMSONI LEPTOSOMUS, new subspecies. 

The first of the specimens (Cat. No. 5386, U.S.N.M.), the type, dis- 
plays the nearly complete skeleton (fig. 1). Most of the important 
bones of the head can be identified. The mouth gapes and displays 
traces of teeth. The anterior dorsal spine is missing; the second and 

third are represented by impressions in the clay. The dorsal soft rays 
are disturbed and some are missing. Thepectoral fin is preserved and 

PROCEEDINGS U. S, NATIONAL Museum, VOL. XXXII—No. 1528. 
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the rays are 10 mm. long. The ventral fins are gone, but a portion of 

the ventral plate is present. Its outer surface was sculptured. The 
anal fin is disturbed and a part missing. The caudal is preserved. 
The length of the fish from the snout to the base of the caudal is 51 

mm.; the length of the head, 14.5 mm.; the depth of the body, 9.5 mm. 
There is no trace of either lateral armor or a caudal keel, 

Fic. 1.—SKELETON OF GASTEROSTEUS WILLIAMSONI LEPTOSOMUS. (TYPE) x1. 

The second (Cat. No. 5887, U.S.N.M.) lacks most of the head (fig. 2). 
The length from the shoulder girdle to the base of the caudal is 38.5 
mm.; the depth is 10mm. The first dorsal spine is 3 mm. long; the 
second 5 mm.; the third is short and curved. There are 10 soft dorsal 

rays. The ventral spines have a length of 7mm. and the ventral 

plates a length of 11 mm. The anal spine is short and curved, and 
there are counted 9 soft rays, with an interhaemal spine for a tenth. 

Fic. 2.—NEARLY COMPLETE SKELETON OF GASTEROSTEUS WILLIAMSONI LEPTOSOMUS. 13. 

Below and in front of the second dorsal spine are remains of three 
plates belonging to the lateral armor, but there is no indication of the 

caudal keel. 

The third (Cat. No. 5388, U.S.N.M.) presents the head, the second 

dorsal spine, and a portion of the ventral plate. The spine is 4 mm. 
long. The ascending process of the yentral plate is sculptured. 
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The fourth (Cat. No. 5389, U.S.N.M.) furnishes the body behind the 

fronts of the dorsal and anal fins (fig. 3). Only 8 soft rays appear in 
the dorsal and anal fins; but evidently at least one in each is missing. 

The slenderness of the body (depth in the length 5 times) differen- 
tiates this fish from all the others except G. béspinosus, in which the 
depth is 5.5. In all the others the depth does not go above 4 times in 
the length. From the species G. béspinosus and its subspecies cweiert 
our fossil differs in the fin formula, that of G. spinosus being D. II, I, 
Ad. Ss 

It is evident that the Lahontan fishes are most closely related to the 
typical form of G. williamsoni, the species now living within a few hun- 
dred miles of the Lahontan beds. The fin formula of this species 
differs only in having 8 soft anal rays. However, the body of the fossil 
form is slenderer, the second dorsal spine is longer, entering the dis- 
tance from the snout to the pupil once, instead of 1.5 to 2 times. The 
first dorsal spine of the fossil appears to be much shorter than in the 
living species considered. The ventral spines seem to be longer than 

FIG. 3.—POSTERIOR. PORTIONS OF SKELETON OF GASTEROSTEUS WILLIAMSONI LEPTOSOMUS. <1. 

in G. williamson?, and the ventral plates are considerably longer than 
the snout and the orbit taken together; the snout and orbit being 7 mm. 

long, the plates 11 mm. 
From G. williamsoni microcephalus the fossil form is distinguished 

by several characters besides the slenderer body. There are more 
rays in the anal fin and the ventral plates are longer. 

In the typical form of G. w7illiamsoni it is only in occasional indi- 
viduals that the lateral armor is found, and in these only 2 or 3 plates 
appear on each side. In mzerocephalus there are usually 5 or 6 plates; 
but there may be as many as 26. On the other hand, individuals are 

sometimes found that are wholly devoid of lateral armor. 
The presence of this fossil stickleback in the Lahontan beds, related 

as it is to (. williamson?/, appears to indicate an age not older than 
Quaternary, and that the beds were deposited in fresh rather than in 
salt or brackish water. 

Excepting a specimen supposed to belong to G. b/sp/nosus, found in 
the Pleistocene of Canada by Sir William Dawson, no fossil stickle- 

back has hitherto been reported. 

Proc. N. M. vol. xxxii—07 18 





NOTES ON CALYPTROBOTHRIUM, A CESTODE. GENUS 

FOUND IN THE TORPEDO. 

By Epwin LINTON. 

Of Washington and Jefferson College, Washington, Pennsylvania. 

The genus Culyptrobothrium, established by Monticelli” belongs to 

the family Tetrabothriidx and is near the genus Jonorygma. 

The scolex is provided with four flexible unarmed bothria and each 
bothrium with a single large horseshoe-shaped sucker. 

In 18992 I described a species of Calyptrobothriwn under the name 
C. occidentale. This description was based on one large and eight 
small specimens collected from the torpedo ( Zefranarce occidentalis). 
No mature segments were found, and, although the large specimen 
was regarded by me at the time of collecting as a different species 

from the small specimens, a study of the preserved material did not 
appear to justify placing them in distinct species. 

During the summer of 1905, I had the opportunity of examining a 
considerable number of these cestodes, and, finding the two kinds, in 

some cases associated together, in others separate, moreover with ripe 

segments, which were proved to belong to the small variety, it became , 
evident that the two sizes represented different species. 

The name Calyptrobothrium occidentale is retained for the larger 

variety of the original description and the name C. mdnus is proposed 
for the smaller variety. 

The following account is based on material collected at the labora- 

tory of the Bureau of Fisheries, Woods Hole, Massachussetts, in July 
and August, 1905. The torpedoes were taken at Menemsha Bight, 

Vineyard Sound. Some of them were brought to Woods Hole alive; 

> Bull. U.S, Fish. Comm. for 1899, p. 298. 
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Summary of collections made in 1905. 

| | | | 

Date. | Number | condition of material.| “ °~ iden- | © minus. Food notes. 
of hosts. tale. 

Uy 2A eee It || Movawoyeno tN Oho Ae soe dis sete oooneasfocnoccesosese Empty. 
July 27s ses- Mle de Sc GO eee ee [esos Perce eae 100 | Pebbles. 
August 4...- Lol! Wah ViO B. eate re eters eel eta ole teteeicer | Many. | Empty 
August 7.... lle eeatevere Gow aoe-sleeee sense da 55° Do. 

| August 8..-.| 1 iba ig acte Where Cenc Ol eee ae Do. 
August 9.... PF RIVA shoe xo sate eee eel soem 20 Do. 
August 10...) 1! Tnitormalimeess- 2 =.- 2 | Few. Do. 
August 12... Os (Meir Pitan eee eee ee Fewinone | 12ineach. | Amphipod and _ oto- 

host only. | _lith of squeteague. 
August 17---| 1 Informalin..........-|-------.----- 17 | Empty. 
August 18-.. eae Ss Gorka eee Few. Few. Do. 

| August 18...| LO ea GOR ees ee 4 8 | Otoliths of fish. 
August 19... 1 eee Ora 2 ee saa- eles 1 Ssscetenassee | Empty 

| August 22. ..| Anal eee dome ate oe as Few. | Few. | Do. 
| August 26-..| 1s |MLLyan gee ee= LOOMS cules ee tere cine 8 | Do. 

| | \ 

CALYPTROBOTHRIUM OCCIDENTALE Linton. 

Calyptrobothrium occidentale Lixron, (part) Bull. U.S. Fish Comm. 1899, pp. 

298-299, pl. xut, figs. 94, 95, 97. 

Head with thickened axial portion, bluntly rounded in front; both- 

ria four, in pairs, the anterior end of each a relatively large horseshoe- 
shaped sucker, and sessile, 
the posterior end auriculate 
and free. Neck continuous 

with axial portion of head, 
retaining dimensions of 
head, exclusive of bothria, 
for a short distance, then 

diminishing slightly. Entire 
strobile nearly linear; seg- 
ments begin remote from 

f Xf a We \ head, at first much shorter 

\ . | oe af than broad, later becoming 
\ Bel : moe / squarish, finally nearly cir- 
‘eg S ee ~ cular and separating easily; 

E : és : free segments usually a little 
longer than broad, with 
rounded extremities; none 

certainly seen with ripe ova. 
Neck and body crossed by 

Fig. 1.—CALYPTROBOTHRIUM OccIDENTALE, -Scorex: DInute ~ transverse lines 
SKETCH MADE FROM SPECIMEN IN GLYCERIN. ACTUAL which make a serrate outline 

DIAMETER OF HEAD 1.35 MM. 

on the margins. 
Leneth often as much as 250 mm., breadth 2 mm. In a mounted 

specimen the diameter of the head is 1.35 mm., and the breadth of the 

neck 1.12 mm, 
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Considerable variation was noted in anatomical details of the several 

segments which were examined, but the general plan is much like that 

shown in the segment sketched in fig. 2. The genital cloace are 

irregularly alternate and are on the lateral margin near the middle of 

the length of the segments. The cirrus lies posterior to the vagina 

Fig. 2.—CALYPTROBOTHRIUM OCCIDENTALE. FREE SEGMENT; SKETCH MADE FROM SPECIMEN, STAINED 

AND MOUNTED IN BALSAM. ACTUAL LENGTH 2.5 MM. d, GENITAL CLOACA; €, CIRRUS; 0, OVARY, 

o. d., OVIDUCT; 8. g., SHELL GLAND; ft, TESTES; U, UTERUS; U, VAGINA; v. d., VAS DEFERNS; V. g., VITEL- 

LINE GLAND. 

and is relatively long and spinose. It was not seen everted in this 

species, but it appears to agree closely with the same organ in C. i (NUS. 

The testes are globular, numerous, and lie in the anterior half of the 

segment along a median space equal to rather more than one-third of 

the breadth of the segment. 

ri 
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In front of the cirrus pouch, and at first parallel with it, the vagina 
extends anteriorly from the genital cloaca to about the median line of 

the segment, thence back toward the posterior end. Behind the uterus 
it becomes slightly convoluted, passes toward the opposite face between 
the two lateral ovarian masses, where it was observed in some cases to 

expand into a seminal receptacle. It appears to receive a short duct 
from the ovary—then the common duct passes to one side of the shell 

eland, which it enters at the posterior end. Just before entering the 
shell gland the common duct appears to be joined by ducts from the 

vitellaria. The shell gland lies between the posterior extremities of 
the two lateral ovarian masses. 

From the anterior end of the shell gland the slender oviduct passes 
anteriorly, lying close beside the vagina, to open into the spacious 
uterus at about the middle of the length of the latter organ. The 
uterus lies between the anterior end of the ovary and the angle of the 
vagina and its breadth in the maturest segments seen was equal to 
nearly one-third the breadth of the segment. No ripe ova were seen in 
any segments which were certainly from strobiles of this species. Ina 
few cases small spherical bodies were seen in the uterus which appeared 
to be unfertilized cells from the germarium. ‘The ovary lies near the 

posterior end of the segment, and consists of two lateral masses on 
either side of the median line, each of which is made up of a number 
of small lobes. The vitellaria lie along the lateral margins from one 
end of the segment to the other. Vitelline ducts were distinguished, 
but their exact place of union with the duct leading from the seminal 
receptacle to the shell gland was not seen either in sections or in entire 

segments. 

NOTES ON C. OCCIDENTALE MADE AT THE TIME OF COLLECTING. 

August 7.—Of the 7 scoleces with strobiles the longest was 216 mm., 
the shortest 30 mm. Aggregate length 1,400 mm., average 200 mm. 

Many free segments were found, also many still attached to the stro- 
biles which separated easily from the chain. Most of these were 

nearly circular in outline, with the diameter 1.5 mm.; a few were 

slightly longer than broad, length 2 mm., breadth 1.5 mm. These 
measurements were made on specimens killed in 70 per cent alcohol, 
in which they shrink but very little. This is in marked contrast with 
the behavior of the smaller form, C. m/nus, which contracts very much 

when placed in alcohol. 
August 10.—Length of strobiles, in formalin, 100 and 140 mm. 

August 12.--Several were found in one only of the two torpedoes. 
There were many free segments, some of which evidently belonged to 
C. minus. In my notes I record the finding of fusiform ova in some 
of the segments which I referred to C. occidentale. I have since 

examined a number of these segments but have failed to find ova in 

any segments which I could with certainty refer to this species. 
\ 
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An abnormal segment was found in this lot which I have made the 

subject of a special paper.” 
This is a case of reduplication and reversal of parts. There are two 

complete sets of genital organs. The two cloacal apertures are on the 
same lateral margin. The ovaries are at opposite ends and_ the 
testes make a central mass common to both components. The double 
segment is 4 mm. in length and 2 mm. in breadth. 

In this lot some of the 
strobiles contracted in a re- 
markable fashion, so as to 

resemble specimens of turi- 
ing as seen in table legs and 
the like. 

August 18.—Material in 
formalin. One small speci- 
men had contracted so as to 
resemble the large form. 
The free segments . re- 
sembled (C. minus, the sco- 

lex and fragments — re- 
sembled C. occidentale. It 
was the occurrence of phe- 
nomena like these, observed 

in the single lot of speci- 
mens upon which the orig- 
inal description of the spe- 

cies was based, which led me 
to regard the two forms as 

varieties of the same species. Fig. 3.—CALYPTROBOTHRIUM MINUS. SCOLEX; SKETCH 
August 1S.—Material in MADE FROM SPECIMEN MOUNTED IN BALSAM. ACTUAL 

formalin. The four speci- DIAMETER OF NECK 0.22 MM. : 

mens were in poor condition; one was quite flaccid and measured 410 

mm. in length. 
August 19.—The single large specimen was of a faint pink color. 
August 22.—Several fragments were found, but no free segments. 

One small specimen with thick neck, apparently a young scolex of this 

species. 
CALYPTROBOTHRIUM MINUS, new species. 

Calyptrobothrium occidentale Lrxton (part), Bull. U. S. Fish Comm. for 1899, 

pp. 298-299, pl. xt, figs. 92, 93, 96. 

Head truncate, axial portion not conspicuously thickened; bothria 
in pairs, prominent, very flexible in life, the anterior ends with the 
relatively large sucker characteristic of the genus, the posterior ends 
slender and tapering. Neck slender, much smaller than head, with 

4 Biological Bulletin, NII, pp. 155-157, fig. 1. 
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eee Tete 

Fic. 4.—CALYPTROBOTHRIUM MINUS. FREE SEGMENTS IN COITU; SKETCHED FROM SPECIMEN STAINED 

AND MOUNTED IN BALSAM. ACTUAL LENGTH OF LARGER SEGMENT 4.88 MM. ¢, CIRRUS OF SMALLER 

SEGMENT RETRACTED; g, CIRRUS OF LARGER SEGMENT EVERTED AND INSERTED IN VAGINA OF 

SMALLER SEGMENT; U, UTERUS FILLED WITH FUSIFORM OVA. FOR EXPLANATION OF OTHER LETTERS 

SEE FIG. 2. 
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conspicuous serrate outlines. The segments begin remote from the 
head, at first much broader than long, later becoming squarish, then 
longer than broad, ultimately pointed at both extremities, but particu- 

> 
gh 

aI | ae 

CPPS I py 7 2 FP 

Fic. 5.—CALYPTROBOTHRIUM MINUS. «@, CIRRUS EVERTED; b, DISTAL END OF SAME, MORE HIGHLY MAG- 

NIFIED; SKETCHED FROM SPECIMEN IN SEA WATER FIXED OVER FLAME. SPERMATOZA ARE SEEN 

ISSUING FROM APEX. ACTUAL DIAMETER OF BASAL BULB 0.3 MM., AT DISTAL END 0.06 MM. 

larly at the posterior extremity. Free, ripe segments, considerably 
larger, flattened, fusiform, with a mass of fusiform ova in the uterus. 
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The entire strobile has a tendency to become fusiform when placed 
in the killing fluid, in which it contracts strongly. 

The general plan of the anatomy of a mature segment is like that of 

FIG. 6.—CALYPTRO- 

BOTHRIUM MINUS. 

OVA; SKETCHED 

FROM LIFE. AC- 

TUAL LENGTH OF 

ONE 0.16 MM., DI- 

AMETER 0.02 MM 

C. occidentale. The vitellaria are proportionately less 
voluminous and the lobes of the testes are, perhaps, rela- 
tively larger. The cirrus, which was seen everted, is 
provided with a basal bulb and is spinose. The shell 
gland is placed a little farther back in relation to the 
ovary than in (. occidentale, although this may be a 
character incident to the greater maturity of the seg- 
ments. 

Maximum length 50 mm., breadth 0.5 mm. 
Diameter of head of mounted specimen 0.6 mm., of 

neck 0,22 mm. 

NOTES ON C. MINUS, MADE AT THE TIME OF COL- 

LECTING. 

July 27.—Approximately 100 specimens were taken 
from a spiral valve, which had been lying for two dys 
in 5 per cent formalin. 

While collecting these specimens from a dish of sea 
water in which the material had been washed, a living 
scolex was found by Mr. Carl D. Sawyer. The speci- 
men was, without doubt, alive, and it remained living 
and active for some minutes after my attention was 
called toit. Fig. 7 is froma sketch made of this scolex 
after it had come to rest. No other living specimens 
were found in the dish. The length of a single both- 
rium at rest was 0.7mm. I can not account for the 

presence of this living scolex in the dish. It seems to 
me incredible that it came from the intestine of the 
torpedo, which had been in a jar of 5 per cent formalin 
for two days. 

August 4.—Many were found in the spiral valve. 
The heads, as usual with this species, were, for the 
most part, firmly embedded in the mucous membrane 
of the host. Unless care is taken the heads may very 
easily be lost. Many mature, free segments were found 
in this lot, with the mass of ova showing as a dark 
brown spot. The mature segments evidently increase 
in size after separating from the strobile. The pos- 
terior segments of the strobile separate easily while 
Shey are still much smaller than the ripe segments. 

The posterior portion of a strobile with maturing segments is usually 
moniliform. The last segment is often tapering at its posterior end. 
There is some variation in the size of the fusiform ova; the largest 
were about 0.17 mm. in length and 0.017 mm. in diameter. 
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One strobile, which measured 42 mm. in sea water shrunk to 24 mim. 

in 70 per cent alcohol, and another shrunk from 50mm. to 30 mm. 
August 7.—This torpedo was taken at Menemsha Bight on August 3, 

and kept in the aquarium until the 6th, when the spiral valve was 
removed and kept on ice until the 7th. The tapeworms were found 
to be still alive and remained moderately active for some time in set 
water. Placed in 70 per cent alcohol they 

LT ON 
mm. to 20 mm. and from 55 mm. to 30 mm. 

August 7.—No scoleces nor strobiles fs & 

were obtained, but a few minute, active 

bodies were found in the spiral valyc 
which looked like very small specimens 
ot Scolex polymorphus until they were 

examined with a 
lens (fig.8). Upon 
being magnified 
they were seen 

to be fragments 

contracted strongly, for example, from 30 

E 

Fic. 7.—CALYPTROBOTHRIUM MINUS. 

of the young? of YOUNG SCOLEX; SKETCH MADE FROM 

ya te this species. The eae ACTUAL LENGTH OF BOTHRIUM 

geet * es anterior end for 
i » a (E. not quite half the length was armed with 
Ver eo bB minute bristles; the posterior end, for a little 

pa Be more than half the length, with minute serra- 
i) tions. The length was about 0.8 mm., the 

; ¥ breadth 0.28 mm. One was seen with the 
rudiments of reproductive organs. 

August 9.—Free, ripe segments were found 

with this lot. 
August 10.—A large number of ripe seg- 

ments were found in this lot. 
August 12.--About 12 strobiles of this spe- 

cies were found in each of the two torpedoes 
with an enormous number of free and ripe 

Fie. 8.—Catyrrroroturium seoments. The latter were most abundant in 
MINUS. FRAGMENT OF STRO- a 65 = 

bile YOUNG: skErcuEp rrom the torpedo in which none of the larger spe- 

na eer 08MM; cies (C. occideniale) were found. The free 
seoments are capable of making progressive 

movements, during which the anterior end is elongated so as to 
resemble the neck of certain distomes. ‘The resemblance is heightened 
by the almost constant presence of a rounded knob at the anterior end. 
The surface of the joint is slightly roughened by very minute serra- 
tions which project posteriorly, so that the spasmodic contractions of 
the body, aided by a kind of flowing peristalsis, constantly propel the 
segment forward. I did not observe the anterior end acting asa sucker, 
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August 17.—About 17 strobiles of this species and two small nema- 
todes were obtained from the torpedo which was examined on this 
date. 

August 18.—One of the torpedoes had a few free segments which 
resembled this species; the other had eight strobiles, which, however, 
were not in good condition. 

August 22.—A few of each species were found, but no free seements. 

August 26.—About eight scoleces were taken from a torpedo 
which had been kept in the aquarium over two weeks and had died on 
the evening of the 25th. The worms, which were very slender, were 
stil] active. No ripe segments were found. 
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The Decticine are a group of locustians which are readily differen- 
tiated by their appearance from all other Orthoptera, except certain 
Stenopelmatinz. The presence of wings will usually serve to distin- 

guish them from the Stenopelmatine,”“ though they are generally 
small, especially in the female, where they are sometimes even absent. 
The presence of two long-winged genera breaks into the otherwise 
compactness of the group, making its exact definition more difficult. 

The members of this group are widely distributed over the country, 
but are more numerous in the South and West. Asa rule the species 

are local or very rare, but the members of two genera, Anabrus and 
Peranabrus, especially the former, occur in incalculable numbers, 
doing immense damage to cultivated crops. While most of our 
Decticine are probably primarily herbivorous, there is little doubt 
that many, very likely most, of them are at times carnivorous. The 
cannibalism of Anabrus and Peranabrus is well authenticated, and 

members of other genera are known to eat other insects as well as 

individuals of their own kind. 
The life histories of the members of this interesting group are not 

well known. Such facts as are known regarding the habits and 

development of the species are given under the discussion of the 
yarious forms in this paper. Many of the species are probably noc- 
turnal or crepuscular in habit, though certain species of some genera, 
Anabrus, Atlanticus, etc., are active during the day. 

The natural haunts of most of the forms seem to be in grassy fields 
or in open woods, where they hop about in exposed positions, in 
striking contrast to the habits of Ceuthophdlus and other stenopelmatid 
forms, which live secluded lives in caves, hollow trees, ete. 

« Cyphoderris is the only winged genus of the Stenopelmatinie found in our United 

States fauna, though in other regions a number of winged genera occur. 

PROCEEDINGS U. S. NATIONAL Museum, VOL. XXXII—No. 1530. 
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While most of the Decticine are winged, two genera, Capnobotes 

and Anoplodusa, have organs of flight sufficiently developed for flying. 
In most cases the wings are aborted, and the elytra, while usually 
larger than the wings, are useless for purposes of flight, though in the 
case of the males of some species they are admirably adapted to the 
production of sound, the tympanum being extremely well developed. 

Aside from the species of Anabrus and Peranabrus, which have been 

variously called western cricket, mormon-cricket, coulee-cricket, ete., 

the members of this group have received few popular names. Ina 
broad sense they have been called Jerusalem crickets. The name 
‘amel cricket, so far as known to the writer, is not applied to members 
of this group, being used only for the wingless stenopelmatid genus 

Ceuthophilus. Yn northern Europe certain common species of Decti- 
cine are known as ‘‘ wart-eaters” by the peasants, who cause them to 
bite off warts, the belief being that warts thus injured will return 

no more. 
In the preparation of this paper I have studied specimens of all the 

species. Besides the material of the U.S. National Museum I have 
examined that in the Scudder collection, the collections of the 
Academy of Natural Science of Philadelphia, of the American Museum 
of Natural History in New York, ef the Museum of the Institute of 
Arts and Sciences in Brooklyn, New York, and the material in the 

collections of the agricultural experiment stations of Colorado and 
Washington. In addition to the foregoing material the private col- 
lections of Profs. Laurence Bruner, A. P. Morse, and W. 8. Blatchley 
were examined. Probably the most valuable collection studied was 
that of Dr. S. H. Seudder, in Cambridge, Massachusetts. Several 

weeks were spent examining this famous collection, access to it and 
facilities for its study having been accorded me by Mr. Samuel 
Henshaw, curator in the Museum of Comparative Zoology. Without 
access to this collection a satisfactory revision of the Decticinee would 

scarcely have been possible, and for the privilege of examining it I 
am grateful to those concerned. Especial thanks are due Professor 
Bruner, who, in addition to allowing me free and unrestricted access 
to his rich coilection, presented the National Museum with many 
desirable specimens, some rare, others unique. 

The Decticine, as represented in North America, are defined as 

follows: 
Tarsi more or less depressed, the first two segments longitudinally 

suleate laterally; anterior tibie with a slit-like foramina near the base 
on each side and with an apical spine on the outer side above; anterior 
cox spined. Antenne inserted between the eyes, nearer the summit 
of the occiput than the upper margin of the labrum. Posterior tarsus 
with a free plantula at the base of the first joint. Organs of flight, 



No. 1530. THE DECTICINA OF NORTH AMERICA—CA UDELL. 287 

except In Capnobotes and Anoplodusa, aborted or shorter than the 
abdomen. 

The possession of a free plantula below the base of the posterior 
tarsus is usually a conspicuous character (fig. 1 p.), but in some forms 

it is not so obvious, though always distinct. In many genera there is 
visible between the cerci of the male, below or by the side of the 
supraanal plate, two paired organs, usually more or less compressed. 
These are called supragenital-or infracercal-plates. They are generally 

obscure or wholly invisible, being hidden beneath the last abdominal 
segment, but sometimes they are more prominent than the cerci, as 
in Aglaothorar and Neduba. 

The cerci of the male are usually of various shapes and usually 
furnished with teeth, furnishing good synoptic characters, but in a 

few genera they are simple, like those of the females. The last 
abdominal segment of the males is often of various shapes. As used 
here the last abdominal segment means the apical portion only, not 
the whole segment. 

We have twenty genera of Decticine in North America. Most of 
the described species have been characterized by 
Dr. Scudder, and the genera put in tabular form by 
the same author.“ His classification is based par- 
tially upon the armature of the anterior tibiw, a 
character which I find most unreliable. .This char- ''6-1-—S!DE view or A 

FOOT SHOWING THE 

acter is less used in the classifications of Herman? © pranrura (p) BELow 
and Brunner.° THE FIRST TARSAL SEG- 

In the definition of species I find that the cerci of von 
the male furnish valuable characters. For the differentiation of the 

genera I have constructed a table based on somewhat artificial charac- 
ters. Many writers maintain that a table must represent the natural 
sequence of the subjects treated and sacrifice the question of function 
ability to that end. I believe, however, that the primary use of a table 
is to enable one to correctly place the genera or species discussed, and 
that the natural sequence should be otherwise indicated. The follow- 
ing generic key is therefore recognitional rather than natural, but I 

hope will serve the practical purpose intended, that of making easy 
the identification of the genera. 

KEY TO THE GENERA OF NORTH AMERICAN DECTICIN®. . 

1. Wings short, rarely longer than the pronotum and often, especially in the female, 

PUCUMECHLAT YEO Wal tno es ase etd Aeon see et Soe 3 

Wings fully developed, extending far beyond the tip of the abdomen in both 

SOS ae A OES Oe eye Cie rn Ee RSI a rae ee cae ea eg 2 

2. Prosternum armed with a pair of spines; posterior femoraarmed below on apical 

aki with several, dIStIMNCYSPINGS..2<. 4-26 052-002.0-ce2bs oe Capnobotes, p. 310 

Prosternum unarmed; posterior femora unarmed below... .--. {noplodusa, p. 318 

“Guide Orth. N. A. (1897). » Die Decticiden, 1874. Rev. Syst. Orth., 1893. 
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9 
oO. 

aT) 

10. 

10; 

12. 

14. 

OS TS ero ever eA yet ae ea yo eA NG Oe ST TS 4 

Prostermuninarmre dl) 22 S02 es ee ea sre eee een es ene ip a 12 

Lateral carinze of pronotum prescnt, sharp and distinct._._-....2-....-.1.-.- 5 

ba | Lateral carinze of pronotum not indicated or very blunt and obscure. -_-.----- 

Posterior tibiee armed below with two apical spines; ovipositor curved upward._ 6 

Posterior tibize armed below with four apical spines; ovipositor straight, except 

rarely: in -Al pachymensa ne) one cee s eae eae eee {ilanticus, p. 320 

Lateral carinee of the pronotum behind the point of convergence nearly straight 

or but little bowed outward, causing the disk of the metazone to be trapezi- 
form, the widest part far behind the middle.--.-.-....-.....- Neduba, p. 295 

Lateral carinze of the pronotum behind the point of convergence strongly bowed 

outward, causing the disk of the metazona to be of a more or less elongate 

oval form, the widest part not so far behind the middle. --.Aglaothoraz, p. 290 

Posterior femora long, much more than twice as long as the pronotum, extend- 

ing much beyond the tip of the abdomen; pronotum without indications of 

lateral carinze; ovipositor of female, where known, curved upward..------ 8 

Posterior femora short, no more than twice as long as the pronotum, not or 

scarcely extending beyond the tip of the abdomen; pronotum with obscure, 

blunt lateral carinze on the posterior third; ovipositor curved downward. 

Apote, p. 327 

Pronotum posteriorly more or less elevated, saddle shaped; elytra of the male 

longer than ‘the’ promotums = 22 seeps = ne ree ean rte eg 9 

Pronotum straight above, not saddle shaped; elytra of the male less than one- 

nailitive lene tlyrot ihre spor. oy c ttre eee te ee es ae ee 11 

Posterior tibiz armed below with two apical spines; elytra of the male much 

swollen apically broadly. round cde == see ee eee Neobarrettia, p. 302 

Posterior tibize armed below with four apical spines; elytra of the male but little 

swollen; apically martowly rounded: ems Sepa a es ras eee eee 10 

Elytra of the male with the tympanum occupying more than one-half the length 

of the elytra beyond the pronotum; lateral lobes of the pronotum about as long 

as high: vertex sereatly compressed sano skys aie ea ee eee Rhenia, p. 305 

Elytra of the male with the tympanum occupying less than one-half the length 

of the elytra beyond the pronotum; lateral lobes of the pronotum about twice 

as long as high; vertex but little compressed.---..------- Zacycloptera, p. 808 

Prosternal spines distinct; pronotum, except in S. stevensoni, ateloploides, and 

Orumend. mn Oren thas Srna ewer rae eT ot Las eye Stipator, p. 339 

Prosternal spinesindistinct or wholly obsolete, rarely sharply triangular; pronotum 

82mm orlessim denoth seeecesscstoces ore ee ee eee Evremopedes, p. 330 

Pronotum without indications of lateral carinze on the anterior half or indicated 

only by color: i242. Seige ce ost t sonst ee ese See eee oe eee 13 

Pronotum with persistent lateral carinee except sometimes on the anterior 

fourth@s :o2 sooo ee eet oe SE ices eee eee 18 

Posterior femora, except of young specimens, less than twice as long as the 

PrOnotuie: 2 ..c soa coe eS eS See a Since eee eee er ee ae 14 

Posterior femora more, usually much more, than twice as long as the 

PPTON OCU Mc eS es) Ae Ascites Cees mest dy ee ee re 15 
Pronotal disk smooth; anterior tibize armed above on both margins; cerci of the 

male apically fureate, the lower branch long and sharp, fig. 47..Anabrus, p. 351 

Pronotal disk rough, scabrous; anterior tibize armed above on the outer margin 

only; cerci of the male apically expanded but not furcate, the inner corner 
fz 

short: fig: 51s cna ogee, . Sa Sera ee ee fe Peranabrus, p. 362 

aThe Mexiean Idiontatus subcarinatus has the lateral carinze dull but distinct. 



No. 1530. THE DECTICINA OF NORTH AMERICA—CAUDELL. | 289 

15. 

ie 

18. 

20. 

bo ee) 

Lateral lobes of the pronotum not well developed (figs. 54, 56); anterior tibice 

of the female rarely with more than one dorsal spine .....--- Ateloplus, p. 368 

Lateral lobes of the pronotum well developed (fig. 60, etc.); anterior tibive of 

Hovmcexesnwithmnoresnan one dorsalespinessssesss-sss sees ese ns ses. 16 

Elytra of the female not projecting beyond the pronotum, of the male rarely 

projecting one-half the length of the pronotum ..........-..------------ iG 

Elytra of the female projecting somewhat beyond the pronotum, of the male 

projecting one-half or more than one-half the length of the pronotum. 

Idiostatus, p. 8 

Size large, pronotum 12 mm. or more in length; pronotum with distinct lateral 

and median earine on the posterior half; posterior femora less than two and 

one-half times as long as the pronotum; ovipositor curved lightly upward. 

oa ) 
io 

Anabrus, p. 351 

Size smaller, pronotum 8 mm. or less in length; pronotum without carine: on 

the posterior half; posterior femora more than two and one-half times as long 

as the pronotum; ovipositor usually more noticeably curved upward. 
Eremopedes, p. 330 

Posterior femora short, less than twice as long as the pronotum--...-.-.---- 19 

Posterior femora long, twice or more, usually much more than twice as long as 

LG ROMO WUE eet s neers Oe ee areata c eS ey Oa tela es nae e Se Soe Nee aera Ss 21 

Pronotum posteriorly truncate, the lateral carinze dull, straight, posteriorly some- 

(ae OLIN SV ERE Nias op SS ee a ee ee eee Peranabrus, p. 362 

Pronotum posteriorly rounded, the lateral carinee sharp, curved outward mesi- 

BELG 2 ps Ra aS es se ee ed oR ch eR tect Pee ne oe 20 

Posterior tibize with two apical spines beneath; pronotum with low but persis- 

tent median carina; posterior femora much swollen basally, there more than 

(iNNGD ys) lONRORKG! BIS ChonerMlhy soe she o oa saoooeesue secHeeaoSee: {glaothorax, p. 290 

Posterior tibive with four apical spines below; pronotum with the median carina 

distinct only posteriorly; posterior femora less swollen basally, there less than 

nwicerastoroadsasiapicalllivess snes asa nee arene re aoe Plagiostira gillettei; p. 392 

Posterior tibie: with two apical spines below; pronotum as in figs. 2 and 4. 

Aglaothorax diabolicus, p. 294 
Posterior tibize with four apical spines below; pronotum notas in figs. 2 and 4.. 22 

Lateral lobes of the pronotum declivent, slightly so in Ste/rovys; posterior femora 

three or more times as long as the pronotum, much swollen in the basal halt; 

OwlpPOsiton curved. upwards of stralght.-e fs. 2) 24.522 2s5s.c82-%2 ese esee oe 24 

Lateral lobes of the prothorax perpendicular, or almost so; posterior femora little 

if any more than twice as long as.the pronotum.--....-..:.--2...---6--2: 23 

Posterior femora very little swollen in the basal half; ovipositor curved down- 

VELL Gap nme a ee paneer eRe Fae) Me ye je cy Saat a cist TUNES Plagiostira, p. 388 

Posterior femorze conspicuously swollen in the basal half; ovipositor curved up- 

VELL meee eter ae nesieee Sere TCT) eM Ear ne. Fgh Vivek ape ae Platycleis, p. 403 

Lateral carinze of the pronotum bowed inward in the anterior half, posteriorly 

divergent, the disk of the pronotum considerably broader behind than at the 

middle of the anterior half (fig. 79); median carina scarcely indicated even pos- 

CENTO Glivgerre se eae rcyae rae auton NRE, Mee ae ce Sead Idionotus, p. 3894 

Lateral carinee of the pronotum parallel, or nearly so, sometime slightly conver- 

gent in the anterior fifth (fig. 83), the disk little broader behind than else- 

where; median carina distinct and percurrent................-..--.------ 25 

Elytra well developed, overlapping above and projecting about one-half. the 

feng inyorethe! pronotunminwotht sexess.22 5% j225.02 5.2. 5224 2 ocseee oe ose 26 

Elytra of the female forming slightly projecting lateral pads, widely separated 

CIOOUS SE ARAL UE Brat RD eee ee eS 

Proc. N. M. vol. xxxii—07——19 

Sees tase coer aes Steiroxys, p. 404 
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26. Pronotal disk narrow, the lateral lobes strongly declivent; lateral carinze dis- 

Hine tlyconvercembaribernro tli (ioc) ee ae eee Clinopleura, p. 898 

Pronotal disk broad, the lateral lobes less declivent; lateral carinee subparallel. 

Platycleis, p. 403 

In the following treatment. I have made little attempt at arranging 

the genera in a natural order, contenting myself with keeping Veo- 
harrettia, Neduba, wd Aglaothorax together, by reason of their group 

affinities, and having the genera with the prosternum unarmed follow- 
ing those with the prosternum armed. 

AGLAOTHORAX, new genus. 

Tropizaspis ScuDDER, Proc. Amer. Acad. Arts Sci., XX XV, 1899, pp. 83, 87 

(part ).—Kirpy, Syn. Cat. Orth., I, 1906, p. 191 (part). 

Description.—Head moderate in size; eyes rounded, small, not very 

prominent; vertex scarcely a third as broad as the interocular space. 

Prosternum armed with moderately long spines, with very short spines 
or wholly unarmed. Pronotum nearly flat above, being but a little 

higher in the middle, and with low but persistent median carina; lat- 
eral carine scarcely indicated on the anterior fifth, from that point 

.backwards distinct and roundly bowed outwards, making the pronotal 
disk hroadly ovate (fig. 2), behind semicircularly rounded, the ante- 

rior margin truncate; lateral lobes well developed, nearly perpendic- 
ular, much longer than high, the posterior margin scarcely sinuate. 
Oreans of flight aborted in the female, developed but nct, or scarcely, 
projecting beyond the pronotum in the male. Legs short and stout, 

posterior femora less than twice as long as the pronotum, except in 
one species, and much swollen in the basal half; anterior tibixe armed 
above on the outer margin with an apical spine and dorsally, opposite 
the end of the hearing organ, with another small spine, the latter some- 
times absent: inner margin of the anterior tibie unarmed or witha 
single apical spine; posterior tibie with but two apical spurs beneath, 

the plantula moderately large and well developed. Supraanal plate 
concealed in both sexes, being covered by the unusually expanded and 
extended anal segment; subgenital plate broad, apically more narrowly 

rounded in the female, that of the male furnished with a pair of small 
apical styles, usually very inconspicuous; the miale has a pair of more 
or less flattened organs lying between the supraanal and subgenital 
plates, which are termed supragenital or infracercal plates; cerci of 
both sexes simple, conical; ovipositor shorter than the posterior femora, 
curved strongly upwards. 

Ty pe.— Tropizaspis ovata Scudder. 

This genus, known as yet only in the western part of the United 
States, is distinguished from Veduba, to which it is allied, by the broad 

oval thorax and the short posterior femore of most of the species. The 
general appearance of the members of the two genera are very differ- 
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ent and little difficulty will be found in their separation. 1. d/abolica 
Scudder has the long posterior femora of Weduba, but the form 
of the pronotum and the general appearance serve to locate it in this 

genus. 
The armature of the prosternum in this genus is very variable, indi- 

viduals of the same species varying from unarmed to quite noticeably 
spined, the spines always, however, short and blunt. Most of the 
specimens studied have the prosternum unarmed, very few being notice- 

ably spined. 
Three species of this genus are known, They may be separated by 

the following table: 

KEY TO THE SPECIES OF AGLAOTHORAX. 

A.—Posterior femora of female less than two times as long as the pronotum, of male 

little more than one and one-half times as long; ovipositor more pointed, 

apically armed with several, about two dozen, acute teeth. [Adult female of 

A. ovatus unknown. | 

B.—Last abdominal] segment of the male triangular, apically rounded; cerci scarcely 

longer than the basal width; infracercal plates large, together broader than 

the last abdominal segment, the portion beyond that segment two or more 

binaestacelonoras lOTOad dee ee rae eer ee Fee Pig eee are Ie ovatus, p. 291 

B’.—Last abdominal segment of the male quadangular, apically truncate; cerci 

two or more times as long as the basal width; infracercal plates smaller, 

together not as broad as the last abdominal segment, the portion beyond 

that segment about as long as broad.....--...-...--..---- castaneus, p. 293 

A’.—Posterior femora of female, male unknown, more than twice as long as the 

pronotum; ovipositor less pointed, armed at the tip with a few, about one 

Clovazin,, lollibuoncereinONrs| «453-8 4b sed o nS. oe eee eek diabolicus, p. 294 

AGLAOTHORAX OVATUS Scudder, 

Tropizaspis ovata ScuppER, Proc. Amer. Acad. Arts Sci., XXXV, 1899, pp. 83, 

84; Cat. Orth. U. S., 1900, p. 77—Woopworrn, Bull. No. 142, Calif. Exp. 

Station, 1902, p. 15.—Krrpy, Syn. Cat. Orth., II, 1906, p. 191. 

Description.—Male, adult female unknown. Head of medium size, 
well inserted into the pronotum; vertex about one-fourth as broad as 
the interocular space, apically shallowly cleft; front flat, very little 

convex. Eyes small, round, moderately prominent, and dark brown 

incolor. Antennz much longer than the body, the basal segment about 
as broad as one of the eyes. Pronotum excessively large and posteriorly 
produced far over the base of the abdomen, covering the wings; lateral 
lobes well developed, nearly vertical, twice as long as high, the pos- 
terior border scarcely sinuate; lateral carinze sharp, except near the 
anterior border, from which point they curve gradually outward, 
making the disk an oblong oval, semicircularly rounded behind and 

truncate before, the disk very gently convex with very obscure but 

persistent median carina. Prosternum unarmed or armed with mod- 

erately distinct spines, rarely at all sharp or conspicuous. Abdomen 
scarcely longer than the pronotum and much narrower, except in young 
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specimens, strongly compressed and carinate above; cerci of both sexes 
simple, conical, apically pointed, about as long as the basal width; last 
abdominal segment of the male apically broadly rounded; subgenital 
plate apically subtruncate, the styles very small and generally scarcely 
noticeable; infracercal plates large and long (fig. 3), extending half their 

length beyond the last abdominal segment, deeply and broadly sulcate 
on the inner side and armed at the apex on the lower margin with a short, 
hard, sharp tooth, rarely visible from above. Ovipositor, of a half- 
grown nymph, the only one seen, about two-thirds as broad as the 
interocular space and curved gently upward, scarcely longer than the 

pronotum and apically unarmed. Elytra developed as broad bulbous, 
strongly convex pads, not projecting beyond the pronotum, but plainly 
visible, forming a large tympanum. Lees short and moderately stout; 

anterior coxal spines sharp; fore and middle femora moderately long, 

2 3 
FIGs. 2-3.—AGLAOTHORAX OVATUS. 2, ADULTMALE. 3, TIP OF ABDOMEN; C, CERCUS; 7. p., INFRACERCA] 

PLATE. 

nearly as long or somewhat longer than the greatest width of the pro- 

notal disk, below unarmed or armed with a few minute spines; pos- 
terior femora short, less than two times as long as the pronotum and 

the basal half, or a little more, strongly swollen, being three or more 
times as broad there as the apical portion, armed on both margins below 
with a few small stout spines; all the femora armed above on the basal 
portion with a few small apically directed spines or sharp tubercles. 

Anterior tibiz armed above on both sides with an apical spine, some- 
times absent on the inner side, and on the dorsal surface usually with 

another spine as described under the genus, below armed on both 
margins with several spines; middle and hind tibiz longer than their 
respective femora and armed above and below on both margins, the 
former with several on both sides and the latter with many above and 
avery few weak ones below, confined to the apical half. 

OO ——— 
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Color brownish yellow with the borders of the pronotum and middle 

portions of the posterior femora above mottled with black. Antenne 

with the second segment, brown, the rest fuscous, with every fifth or 

sixth segment light, toward the apex the light-colored ones becoming 

‘more remote from each other and more or less obscured, in some 

specimens the whole antenna being nearly uniformly fuscous. The 

anterior and intermediate femora are sometimes more or less dis- 

tinctly banded on the apical half with fuscous. Some specimens are 
brown, but even here the black markings are easily seen. 

Measurements.—Leneth, adult male, female in that stage unknown, 

pronotum, 12-13 mm.; posterior femora, 17-19; posterior tibie, 18-20; 

cerci, .75; greatest width, pronotal disk, 7-8.5; posterior femora, basal 

portion, 3.75-4.25; apical portion, 1.25-1.5. 

Type.—In the Museum of Comparative Zoology, Cambridge, Massa- 

chusetts. 

Specimens evamined.—Two adult males, Los Angeles County, Cali- 

fornia, July, and one immature male, sume place, June; one immature 

female, San Bernardino Mountains, June (Coquillett). 

This species was described from a single male (fig. 2) from which the 
greater part of the antenne was missing; this specimen, now in the 
Seudder collection in Cambridge, Massachusetts, was taken by D. A. 

Saunders in California, no definite locality given. I have examined the 

tvpe. 

The two immature specimens, male and female, in the National 
Museum collection are darker, especially the male, than the adults, and 

the pronotal disk even more rounded, the part posterior of the ante- 
rior constriction being nearly or quite as broad as long. 

Nothing is known of the habits of this species. Mr. Coquillett 

thinks he took his specimens among rocks in a canyon. 

AGLAOTHORAX CASTANEUS Scudder, 

Tropizaspis castanea ScuppER, Proc. Amer. Acad. Arts Sci., XXXV, 1899, pp. 

83, 84; Cat. Orth. U. S., 1900, p. 77.—Woopwortn, Bull. No. 142, Calif. Exp. 

Station, 1902, p. 15.—Krrsy, Syn. Cat. Orth., I1, 1906, p. 191. 

Description. —In general appearance this species is very like the pre- 
ceding one, being colored practically the same, some dark brown and 
others brownish yellow, as in ovatus. ‘The pronotal disk, however, has 
the anterior constriction slightly more remote from the anterior mar- 
gin (fig. 4). The most striking difference lies in the male genitalia. 

Here the last abdominal segment is almost truncate, the lateral angles 
sharp; cerci more elongate, being at least two times as long as the basal 
width. Infracercal plates more depressed, together scarcely broader 
than the last abdominal segment and the portion beyond that segment 
but little longer than wide (fig. 5.) Subgenital plate nearly like that of 
A. ova the styles usually even more inconspicuous. 
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The fastigium of this species, as represented by a mature pair before 

me, is deeply sulcate, but with the sulcus anteriorly closed, forming a 
round pit, while in ovatus it is open to the end, making the vertex nar- 

rowly cleft. The prosternum is unarmed in the two specimens before 
me. Ovipositor of the adult quite strongly curved upward, nearly 

as long as the posterior femora 
and apically armed both above 
and below with about two dozen 

acute teeth. 
The measurements of an adult 

pair in the U.S. National Mu- 
seum are as follows: 

Measurements.—Length, pro- 
notum, male, 13 mm.; female, 

12.5; posterior femora, male, 19; 
female, 23; posterior tibia, male, 

19; female, 23; cerci, male, 1; 
Fies. 4-5.—AGLAOTHORAX CASTANUS. 4, PRONATUM 

OF MALE FROM ABOVE. 5, TIP OF "HE ABDOMEN 

FROM ABOVE; (, CERCUS; 7. p, INFRACERCAL female, all: ovipositor, 20 mm. 
PLATE. = . 

: Greatest width, pronotum, male, 
8; female, 8; posterior femora, basal part, male, 4.5; females, 5; apical 

part, male, 1.25; female, 1.5. 

Type.—In the Museum of Comparative Zoology; paratype, No. 
10247, U. S. National Museum. 

Specimens examined.—The U.S. National Museum contains a single 
pair of this species, taken by Mr. Coquillett of Los Angeles County, 
California, in July. The type was also examined. 

AGLAOTHORAX DIABOLICUS Scudder. 

Tropizaspis diabolica ScuppeER, Proc. Amer. Acad. Arts Sci., XX XV, 1899, pp. 
84, 86; Cat. Orth. U.S., 1900, p. 77.—WoopwortH, Bull. No. 142, Cal. Exp. 

Station, 1902, p. 15.—Kirsy, Syn. Cat. Orth., II, 1906, p. 191. 

The original description of this species, of which only the female 
sex is known, is here quoted in full. 

Head moderately large, castaneo-testaceous, the fastigium slightly broader than 

the basal joints of the antenne. Pronotum with rather feebly clepsydral disk, which 

is considerably more than half as long again as broad, broadest but little behind the 

middle of the metazona, and of nearly equal breadth throughout the posterior half 

of the pronotum, the lateral carinze not elevated on the prozona, on the metazona a 

little elevated but blunt; hind border margined, broadly rounded; median carina 

feeble, subequal, pereurrent; the whole disk uniform castaneous, transversely pecti- 

nate, feebly rugose posteriorly, the lateral lobes fusco-fuliginows on upper half, 

castaneo-testaceous below. Legs luteo-testaceous, the fore and midle femora twice 

banded with blackish fuscous, the hind femora coarsely and a little transversely 

spotted above with blackish fuscous, much more than twice as long as the pronotum, 

the basal portion unusually stout. Abdomen dull luteo-testaceous, faintly infuscated 

in blotches laterally; ovipositor rather strongly curved, not narrowed in the middle 
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more than beyond, luteo-testaceous, a little infuscated in the apical half, nearly two- 

thirds as long as the hind femora, the denticulations blunt, oblique, separated by 

more than their own height. 

Measurements.—Length of body, 25 mm.; pronotum, 10.5; breadth of same, 6; 

leneth of hind femora, 25.5; ovipositor, 16. 

One female. Monte Diablo, California, August, 1872. 

Type.—In the Museum of Comparative Zoology. 

In length of posterior femora this species is allied to the members 
of the following genus, but in general appearance it is like Ag/aothorax 
ovatus. Its nearest ally is probably A. castaneus. From that species, 
however, it is readily separated by the long posterior femora and the 
shorter and blunter ovipositor with its fewer and duller serrations. 
The pronotum has a distinct transverse sulcus cutting off about one- 
fifth of the anterior portion of the disk, not cutting the median carine 
however. The fastigium is very narrowly sulcate, being cleft as in 
ovatus. The cerci are seemingly a little more elongate than those of 
the female of castaneus. 

Specimens examined.—TVhis species is not represented in the collec- 
tion of the U. S. National Museum, but I examined the type at Cam- 
bridge. The posterior femora of the type specimen measured 5.5 mm. 
across the basal part. 

Genus NEDUBA Walker. 

Neduba Waker, Cat. Derm. Salt. Brit. Mus., II, 1869, p. 250.—Ktrpy, Syn. Cat. 

Orth., I7,-1906, p. 194. 

Arytropteris HERMANN, Verh. Zool.-Bot. Ges. Wien, XXIV, 1874, p. 204 (part). 

Tropizaspis BRUNNER, Ann. Mus. Civ. Stor. Nat. Genova, X X XIII (2dser., XIII), 

1893, p. 187 (invalid, no species included).—Scupprr, Can. Ent., X XVI, 

1894, pp. 178, 180.—WoopworrnH, Bull. No. 142, Cal. Exp. Station, 1902, 

p. 14.—Kuirsy, Syn. Cat. Orth., II, 1906, p. 194. 

Description.—Kyes moderate, not prominent; vertex prominent, 
narrow, one-third or less as broad as the interocular space. Proster- 
num generally armed with two long sharp spines, but sometimes the 

spines are short and blunt and some specimens may eventually be found 
to have the prosternum wholly unarmed. Pronotum moderately large, 
dorsally very little tectiform, the median carina percurrent, more or 
less distinct; lateral carine sharp, percurrent, convergent in the ante- 
rior third or fourth. Behind the point of convergence they are nearly 
straightand strongly divergent, the disk posteriorly about twice as broad 

as anteriorly and strongly produced, the hind border semicircularly 
rounded, the anterior border truneate; vertical lobes well developed, 

narrow below, very moderately inclined, the posterior border mod- 

erately sinuate. Organs of flight aborted in the female; in the male 
developed, but not projecting beyond the pronotal disk. Legs long 
and stout; posterior femora more than twice as long as the pronotum 
in both sexes and strongly swollen in the basal half; anterior tibive 
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spined above on the outer margin with from one to three spines, 
usually two, and on the inner margin with a single apical spine; pos- 
terior tibie armed below with two apical spurs; plantula large and 
distinct, as in the preceding genus. Supraanal plate concealed 
beneath the last abdominal segment, which is broad in both sexes, 
larger in the male; subgenital plate long and broad, more narrowly 
rounded apically in the female; in the male furnished on each side 
with a short apical style; cerci of both sexes simple, conical; oviposi- 
tor noticeably shorter than the posterior femora and curved quite 
strongly upward. 

Type.— Neduba carinata Walker. 
The males of this genus, like those of the preceding one, has a pair 

of infracercal plates, figs. 7, 10, 11 1p. The last abdominal segment is 
considerably distorted in many cabinet specimens. 

We have three species of this genus—the type species and two new 
ones herein described. These species and a varietal form of varinata 
may be separated as follows: 

KEY TO THE SPECIES OF NEDUBA. 

A. Last abdominal segment of the male with the outer apical corners angular; 
infracercal plates very broad, the portion beyond the last abdominal segment 

not or scarcely longer than broad and apically unarmed (figs. 7, 10). 

B. Infracercal plates of the male together scarcely as broad as, or but little broader 

than, the last abdominal segment (fig. 7); lateral carinze_of the pronotum in 

the female not, or less noticeably, bowed outward behind the point of con- 

striction (fig. 6); pronotal disk of neither sex longitudinally convex. 

C. Pronotal disk unicolorous or longitudinally marked with black. 

carinata, p. 296. 

C’. Pronotal disk irregularly mottled with black. 

carinata var. picturata, p. 299. 

B’. Infracercal plates of the male together broader than the last abdominal seg- 

ment (fig. 10); lateral carinve of the pronotum in the female distinctly 

bowed outward behind the point of constriction (fig. 9); pronotal disk of 

both sexes, especially the female, longitudinally quite noticeably convex. 

carinata var. convera, p. 300. 

A’. Last abdominal segment of the male with the outer apical corners rounded; 

infracercal plates long and slender, the portion beyond the last abdominal 

segment nearly three times as longas broad and armed on the inner side near 

the apex withva small isha oto lis (ios il) eee er een morsel, p. 301. 

NEDUBA CARINATA Waiker. 

Neduba carinata WauKer, Cat. Derm. Salt. Brit. Mus., II, 1869, p. 251.—Krirey, 

Syn. Cat. Orth., I1, 1906, p. 194. 

Arytropteris steindachnerti HERMANN, Verh. Zool.-Bot. Ges. Wien, XXIV, 1874, 

p. 204, pl. v1, figs. 98-102. 

Tropizaspis stemdachneri ScuppER, Can. Ent., X XVI, 1894, pp. 180, 183; Proe. 

Amer. Acad. Arts Sci., XX XV, 1899, pp. 84, 86; Cat. Orth. U.S., 1900, p. 77.— 

Woopworrn, Bull. No. 142, Cal. Exp. Station, 1902, p. 15.—Krrpy, Syn. * 

Cat. Orth., II, 1906, p. 194. 
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"Description. “Fiead Small, not anomie no broader than the front 

of the pronotum into which it is inserted moderately deep; fastigium 

about one-fourth as broad as the interocular space, quite prominent, 

oval above, not sulcate, or very broadly and shallowy so. Eyes small, 

nearly round, not prominent. Antennz long and slender, three times 

or more longer than the body, the basal segment large, about as broad 

as long and almost as large as one of the eyes. Pronotum (fig. 6) large 

and aauietore much produced over the base of the abdomen, covering 

the wings; lateral lobes shallow, rarely half as deep as long, posteriorly 
distinctly sinuate; lateral carinee sharp and distinct, converging in the 

anterior fifth and then diverging posteriorly, usually straight behind 

the point of convergence but sometimes a little, or rarely considerably, 

bowed outwards; median carina distinct and persistent but very slightly 

elevated; pronotal disk inconspicuously ruggose, more distinctly so in 
the male, transversely a little concave or, more usually, flat and slightly 

tectiform, marked at the narrowest point with a faint transverse sulcus, 

not however severing the median 

carina; posterior margin broadly 
rounded; front margin truncate. 

Prosternum armed with two spines, 

usually long and distinct but some- 

times short and blunt. Wings 
aborted in the female, in the male 
the elytra form well developed, 
strongly convex tympani, easily _ | _ 

3 Ss Figs. 6-7.—NEDUBA CARINATA. 6, PRONOTUM OF 
seen but not projecting beyond the MALE FROM ABOVE. 7, TIP OF ABDOMEN OF THE 

pronotal disk. Legs long and pS gee am i. p, INFRA- 

slender, the posterior femora more See eee 
than two times as long as the pronotum; all the femora unarmed below 
but above there are a number of sharp, backwardly directed spines, 

more numerous on the posterior eae anterior tibizw armed above 
on the outer carina with two spines, one basal and one terminal, prob- 
ably sometimes with a median spine also; on the inner margin the 
anterior tibie generally bears a single apical spine and cnaniedl below 
on both sides with seven or eight spines; intermediate tibize armed on 
both margins above and below; posterior tibiwe also armed on both 
margins above and below, above with about a dozen stout ones on each 

margin and below with a few weak slender ones. Abdomen usually 
somewhat compressed, normally about as wide as the pronotum, dis- 
tinctly but slightly carinate above. Cerci of both sexes simple, round 
and tapering toa sharp tip, about four times as long as the basal 
breadth, often, at least in the female, five times as long; subgenital 
plate apically narrowly rounded and unarmed in the female, in the 
male apically truncate and armed with a pair of distinct but short 
apical styles, the styles usually about two times as long as broad; last 

LP. 
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abdominal segment and infracercal plate of male shaped as shown in 
fig. 7, the projecting portion of the latter scarcely longer than broad 

and their combined width scarcely as great as that of the former. 
Ovipositor short, rarely more than two-thirds as long as the posterior 

femora, about as broad or considerably broader than the fastigium 
and gently curved upward, the tip armed with a dozen or more sharp 
elongate teeth on the upper margin and a lesser number below. 

General color, light brownish, with darker mottlings, sometimes 

uniformly yellowish; lateral lobes of the pronotum usually infuscated, 
the disk unicolorous or marked with longitudinal dusky stripes; ante- 
rior and intermediate tibixe and femora usually with one or two more 
or less conspicuous broad black bands, besides other smaller mottlings; 
posterior femora longitudinally infuscated on the outer face, some- 
times with the color broken by three or four light spots; abdomen 

almost always with a pair of broad dark-colored subdorsal stripes ex- 
tending from the pronotum back across the basal half of the abdomen 
and then deflexing toward the sides, where they meet an indefinite 

area of infuscation that envelopes the sides of the apical portion of 
the abdomen. Ovipositor brownish, usually about the same shade as 
the ground color of the body. 

Measurements.—Lenegth, pronotum, male, 9 mm.; female, 8.5—9.5; 
posterior femora, male, 19, female, 20-22; ovipositor, 13-17; width 

at widest point, pronotum, male, 6.5, female, 6.5; posterior femora, 
basal part, male, 3.5, female, 44.25; apical part, male, 1, female, 1.12; 

ovipositor, at middle point, 1.5-1.75 mm. 
Type.—I\n the British museum in London. 

Specimens examined.—The National Museum contains three adult 
males, four females, and several nymphs. These are from Seattle, 
Washington, Palo Alto, California, and Humboldt and Siskiyou coun- 
ties, California. Also four females from Wellington, British Colum- 
bia (Toylore). The Palo Alto specimen, one male, was taken in 
November; an adult from Seattle was taken in August. The nymphs 
were taken in March at Seattle and in June in Humboldt county, 
California. I have also specimens taken at Eureka, California, and 
nymphs taken at Sierra Madre, California, on May 30, 1906. 

Iam indebted to Messrs. Kirby and Waterhouse for notes on and 
drawings of the type of carinata. From a rough sketch sent the 
pronotum is seen to be more bowed out posteriorly than usual, some- 
thing as in WV. morse/. 

This Pacific coast species is said to extend east to Texas. Seudder 
mentions a specimen labeled as having been taken in Nebraska by 

Suckley, but he thinks it wrongly labeled, as it is not elsewhere 
recorded from that region, and Suckley also collected in the North- 
west. 

Carinata is the commonest species of the genus. The Scudder col- 
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lection contains nine males and seven females, some marked types, but 

erroneously so. 

Prof. A. P. Morse, who has taken this species in the west, says It is 

found in deciduous woodlands and shrubbery, hopping about on the 

carpet of fallen leaves, with which its coloration agrees. This is prob- 

ably true of the other members of the genus. Some nymphs referred 

with doubt to this species have the lateral carine of the pronotum 

nearly parallel. 

At Eureka, California, July 5, 1906, I took three adult males and 

one female nymph. They were in just such a locality as described by 

Morse. The males were stridulating and were quite numerous, being 

heard in the grass along the road in open ground well removed from 

woodland, even in the edge of town. The male commences to stridu- 

late about dusk, or a little before, and the sound is similar to that 

made by a person gritting the teeth together, but in a higher key, 

The chirp is repeated from a few, three or more, to as many as about 

thirty times, the largest number noted by me being twenty-nine, while 

the fewest. when the insect was seemingly undisturbed, was three. 

The rapidity of the beats was at the rate of about one hundred a 

minute. The singer was usually found among dead leaves beneath 

briars or shrubs. They do not leap readily, seeming to depend for 

protection on their surroundings rather than by their activity. So well 

do they harmonize with their surroundings that it is almost impossible 

to discover them as long as they remain quiet. When their retreat is 

beneath a bunch of briars, as is often the case, they are practically 

safe from capture. I took the typical form and the var. pecturata 

singing within a few yards of each other. 

NEDUBA CARINATA var. PICTURATA Scudder. 

Tropizaspis picturata Scupper, Proc. Amer. Acad. Arts Sci., DORON USES, jo} 

83, 85; Cat. Orth. U. 8., 1900, p. 77.—Krrsy, Syn. Cat. Orth., TI, 1906, p. 191. 

Fic. 8.—NEDUBA CARINATA VAR. PICTURATA. ADULT FEMALE. 

Description.—This is a mere color yariety of car/nata, differing 

from the typical species only by having the pronotum irregularly mot- 
tled above instead of unicolorous or longitudinally striped. Scudder 
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characterized it as having the ovipositor narrowed mesially and nar- 

rower than the fastigium. The types were examined and the char- 
acters are, in my opinion, not specific. The thoracic mottling and the 

slight mesial narrowing of the ovipositor are not correlated, and the 
male genitalia, while somewhat shrunken, seem to be just as in typical 
carinata. 

Type.—In the Museum of Comparative Zoology. 
Specimens examined.—Vhe National Museum contains two adult 

males, one female (fig. 8) and a nymph from Seattle, Washington; 
one adult on September 20, the others without dates, and one female, 
nymph from Humboldt County, California, June 9; also a male from 
Eureka, California, July 5, 1906. 

NEDUBA CARINATA var. CONVEXA, new variety. 

Description.—Dittering from typical carinata in several particulars. 
The size is somewhat greater as represented by the three specimens 
before me and the color seems lighter. The pronotum of the only 
female seen (fig. 9) Is more convex on the disk and is longitudinally 

Fic. 9.—NEDUBA CARINATA VAR. CONVEXA. ADULT FEMALE. 

more convex than in any other specimens seen, that of the male 
seemingly more distinctly rugose than common in carinata. The 

lateral carine of the pronotum of the female are more bowed outward 
than in allied species, giving it a slight superficial resemblance to 
members of the preceding genus. The median carina is about the 
same as in car/nata. Prosternum armed with moderately long spines, 
rather short in the male specimens. The ovipositor is longer than 
usual in allied forms, but when a number of specimens are examined 
it will probably be found to vary as it does in typical carénata. The 
infracercal plates of the male, while shaped essentially as those of the 
typical form, are apparently broader, their combined width being 
generally greater than that of the last abdominal segment, probably 
due, however, to the greater relaxation of the genital organs of the 

specimens examined rather than to the actual width. Last abdominal 
seoment of the male with the posteriolateral corners more produced 

than in typical car/nata and the apical styles of the subgenital plate 
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of the male are usually shorter, being no longer than broad (fig. 10). 
The anterior tibiwe are armed above on the outer margin with two 
spines and on the inner margin with one apical spine. ‘The color of 
the male is a light yellowish brown, the sides of the pronotum and por- 
tions of the posterior femora more or less infuscated and all the legs 
rather obscurely banded as in the typical form. The female has the 
disk of the pronotum a uniformly yellowish 
brown, the lateral lobes black with the lower 

and hinder margins narrowly emarginate with 
yellowish brown. The abdomen is colored as 
in typical carénata and the antenne of both V4 
sexes are banded as describe dunder that form. ey 

Measurements.—Leneth, pronotum, male 9.5 
mm., female 10.5; posterior femora, male 20, ' oe oe eae fea a 

female 23; ovipositor, 20; width pronotum at — bomen or apuir MALE 
widest point, male 7-7.5, female 7; posterior 9 ""°" **°"™ 
femora, basal part, male 3.75, female 5; apical part, male 1, female 

1.5; ovipositor at middle, 1.5. 
Types.—Cat. No. 10160 (male) U. S. National Museum and (female) 

American Museum of Natural History, New York. 

Specimens examined.—One male, Mount Shasta, California (Behrens, 

collector), and onemale, one female, Napa County, California (Edwards, 

collector). 
This variety, of which the pair from Napa County, California, were 

loaned me for study by William Beutenmiiller, of the American Museum 
of Natural History, of New York, is quite distinctive in general appear- 
ance. I have hesitated to call it a distinct species, though it may 

eventually prove to be such. 

NEDUBA MORSEI, new species. 

Description.—In general appearance, both as to form and color, this 
species is very similar to carinata. The pronotum is somewhat mot- 
tled, as in car/nata picturata, and the lateral carine are slightly 
bowed outward behind the point of greatest constriction. "The most 

important characters, however, that serve to separate it from its ally, 
carinata, lie in the male abdominal characters. Here the last abdom- 

inal segment is apically rounded, instead of truncately sinuate as in 
carinata, and the infracercal plates are long, slender, and internally 
armed near the tip with a short spine or tooth; that part of the infra- 
cercal plate projecting beyond the last abdominal segment is three 
times as long as broad, instead of scarcely longer, as in the other forms 
(fig. 11). The cereci are about two times as long as the basal width, 

instead of three or four times as long. The anterior tibiz are armed 
above on the outer margin with three spines. 
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Measurements.—Length, pronotum, 9 mm.; posterior femora, 16; 

width of pronotum at widest point, 6.5; posterior femora on basal 
haliizedsb: ‘ 

Zype.—Collection of A. P. Morse, Wellesley, Massachusetts. 
Specimens examined.—One male, the type, Mount Wilson, Altadena, 

California, July 27, A. P. Morse. 
I take pleasure in naming this structurally distinct species in honor 

of the collector, Prof. A. P. Morse, of Wellesley, 

Massachusetts. 
This is the specimen mentioned by Doctor 

Scudder.“ While museum pests have done much 
damage to the specimen, the most important charac- 

oO a are Mon ew oouelcsae fortunately intact or not materially injured. 

SEI. TIP OF ABDOMEN The three following genera are based on the 

OF ADULT MALEFROM male sex only, the females of none of the species 
ABOVE. 

VA 

being known. 

NEO BARR Ed LAs kel. 

Neobarrettia Rerun, Ent. News, XII (1901), p. 16.—Kirsy, Syn. Cat. Orth., II, 

1906, p. 182. 

Description.—Head medium ; eyes small. Thorax saddle-shaped, 
posteriorly abruptly elevated, much more so than anteriorly, subtrun- 
‘ate both before and behind and scarcely produced posteriorly. 
Lateral lobes of the pronotum vertical, posterior border scarcely 
sinuate ; lateral and median carine not indicated except on the elevated 
posterior portion where they are present but very rounded. Pro- 

sternum armed with a pair of long, sharp spines. Mesosternum also 

armed with a stouter pair of spines. Wings apparently aborted, or 
scarcely developed, the elytra almost twice as longs as the pronotum, 

very broad and somewhat swollen, apically rounded, the transverse 

vein of the tympanum very stout. Posterior femora more than three 
times as long as the pronotum and much swollen on the basal half; 
anterior tibiz armed above on the outer side only with three spines; 
posterior tibiz armed below with but two spurs. Plantula very short, 
not prominent. Supraanal plate scarcely visible beneath the last 
abdominal segment, which is short and broad, mesially emarginate; 
ceri broad and stout, about twice as broad as the basal width and 
apically abruptly bent inwards, the tips forming a blunt, back tooth; 

subgenital plate short and broad, with two triangular, pointed apical 

styles. 

Type.— Capnobotes imperfecta Rebn. 
This genus, like the two preceding ones, is a member of Brunner’s 

division Rhacoclees, distinguished by having but two apical spurs 
below on the posterior tibie. Unlike Aglaothorax and Neduba how- 

@Proc. Amer, Acad. Arts Sci., XX XV, 1899, p. 87. 
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ever, the males are not furnished with conspicuous infra-cercal plates. 
The elongate and somewhat swollen elytra and saddle-shaped thorax 

easily distinguish this Mexican genus from its allies. There is but 
one species, as follows: 

NEOBARRETTIA IMPERFECTA (Rehn). 

Capnobotes imperfectus Renn, Trans. Amer. Ent. Soc., XX VII, 1900, p. 89.— 

Krrpy, Syn. Cat. Orth., II, 1906, p. 182. 

Neobarrettia imperfectus Renn, Ent. News, XII, 1901, p. 16. 

Description.—Head searcely broader than the anterior part of the 
pronotum, into which it is quite deeply inserted; fastigium extremely 

narrow, scarcely a fourth as broad as one of the eyes, no more than 

a tenth as broad as the interocular space, above narrowly suleate; occi- 
put smooth and roundly tumid, not elevated above the anterior edge 
of the pronotum. Eyes small, nearly round, quite prominent. An- 

tenne long and slender, the basal segments very large and broad, 

Fic. 12.—NEOBARRETTIA IMPERFECTA. ADULT MALE. 

irregular in shape, the fastigium crowded between them. Pronotum 
saddle-shaped but not constricted at any point, scarcely noticeably 
broadened behind; pronotal disk crossed at the middle of the anterior 
and posterior halves by transverse sulci, the anterior one slight and 
meeting the edge of the pronotum halfway down the lateral lobe and 
the posterior one very broad and meeting the posterior margin of the 
lateral lobes just before the humeral angle, which is broadly rounded. 
The pronotum behind this posterior sulcus is abruptly and conspicu- 
ously elevated and here furnished with rounded lateral and median 
carine which are not present on the anterior part of the pronotum; 

lateral lobes well developed, less than twice as long as deep and scarcely 
sinuous behind; pronotal disk slightly emarginate both before and 
behind. Prosternal spines long and sharp. mesosternal spines thicker. 
Anterior coxal spines, somewhat recurved, sharp and strongly com- 
pressed basally; posterior femora long and slender, strongly swollen 
on the basal half, armed on both margins, beneath with short spines; 
anterior and intermediate femora long, considerably longer than the 
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pronotum, armed as the posterior femora; anterior tibia armed on the 

outer margin above with three spines, unarmed on the inner margin; 
all the tibie armed below on both margins with long spines, the 
middle ones armed above with three or four spines on each mar- 
gin and the posterior ones armed above on the apical two-thirds with 

several spines on each margin. Wings not visible beneath the elytra, 
which are very broad, nearly twice as long as the thorax and consid- 
erably swollen in the middle, the lateral fields nearly vertical, the 
main oblique vein of the tympanum very large and stout, the whole 
transparent and reticulated with very stout veins. Abdomen plump, 

cylindrical, not carinate above, extending well 
beyond the tips of the elytra except in dried 
specimens where it is much contracted. Cerci 
(fig. 13) about two times as long as the basal 
breadth, tapering to the apex, which is abruptly 

Fie Wu de etd Sara mecinved inwards, forming a slightly recurved 
imperFEcta. Tir or as- Smooth, hard, black tooth; subgenital plate short 
DOMEN OF MALE FROM and broad, mesially notched and with a distinct 
Sua median carina below; apical styles distinct in the 

specimens examined, but are said to be sometimes absent. The color 
is deseribed by Rehn as follows: 

Head and pronotum dull lemon-yellow, washed above with wood-brown (faintly 

in one individual), lightest below. Antennze wood-brown. A dull, dark brownish 

line is continued back of the eye on the superior portion of the lateral lobes of the 

pronotum. Central portion of the pronotum marked with four rather regular 

blotches of blackish; the sloping lateral margin with a broad band of white. Elytra 

green, external border lightest, darkest centrally. Abdomen rich wood-brown, 

scrumbled with dull ochre, beneath pale yellowish. Femora pale yellowish green, 

the posterior part infuscated in several specimens; extremities black in the posterior 

pair. Tibize the same, washed above with a dull purplish brown. Tarsi blackish. 

Measurements.—Length, pronotum, 5 mm.; elytra, 8.5; posterior 

femora, 19; posterior tibia, 20; width, pronotum, in front, 4.5, behind, 

5; posterior femora, basally, 3; apically, 1. 

Type.—In the Academy of Natural Sciences, Philadelphia; paratype, 
No. 10161, U. S. National Museum. 

Specimens examined.—The type, shown in fig. 12, a single male 

taken by O. W. Barrett at Rio Cocula, Guerrero, Mexico, in Decem- 
ber, 1898, was loaned to me for study by Rehn. Bruner has three 
males, also taken by Barrett in Mexico, at Cocula and Igula in 
Guerrero. One of these specimens, a paratype, has been presented 

to the National Museum by Bruner. 
The following facts relative to the life and habits of this interesting 

insect are quoted from notes by the collector.“ 

aTrans. Amer. Ent. Soc., XX VII, 1901, p. 229. 
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The locality where the specimens were taken is the least known corner of Mexico— 

hilly, with dried up vegetation during about one-half of the year. The species 

seems to be cupuscular in habits. It was almost impossible to find a specimen 

during the daytime, and I do not believe the males stridulate long after dark, for I 

slept several nights in a tent in the ‘‘Chaparral’’ among them, and do not remem- 

ber hearing them after dark. The shrubs which they inhabit are a compact grow- 

ing species, affording a place of concealment by day, while their thick tops offer 

unusual advantages for the roof-garden concerts of the stridulators at twilight. The 

stridulation is feeble and not continued beyond a few seconds with a period of rest. 

When captured they offer little or no defense, and their saltatory powers are small 

and not willingly used. 

REHNIA, new genus. 

Description. —Male, female unknown. Head medium, slightly 
broader than the anterior portion of the pronotum; eyes large and 
prominent; vertex extending between the basal segments of the 
antenne as a much compressed projection, distinctly separated, from 
the face. Pronotum of medium size, moderately produced posteriorly 
and the disk abruptly elevated behind as in the preceding genus; the 
anterior and posterior margins of the pronotum are truncate or 

broadly rounded; lateral lobes deep, nearly vertical, margins nearly 
straight, humeral angle scarcely indicated; lateral carinze not indicated 
except very slightly so on the posterior margin; median carina not 

indicated. Prosternum armed with a pair of long sharp spines. 
Organs of flight fairly well developed, nearly or quite two times as 
long as the pronotum, the elytra apically narrowly rounded, tympanum 
well developed, occupying one-half the length of the elytra. Legs 
long and stout, the posterior femora about three and one-half times 
as long as the pronotum and considerably but gradually swollen on 
the basal half, the genicular spines sharp and prominent; posterior 
tibiw a little longer than the corresponding femora and armed below 
with four terminal spurs; plantula short; anterior tibize armed above 
on the outer carina only with five spines. Subgenital plate moder- 
ately broad and long, apically triangularly incised and with a pair of 
short stout apical styles; supraanal plate triangular, nearly hidden; 
last abdominal segment broad and short, roundly incised mesially; 
cerci basally flattened, inwardly concave, the apex slender and incurved, 
the upper portion of the flattened base slightly produced in the form 

of an inner tooth. 
Type.—Rehnia victorix, new species. 
Superficially this genus bears some resemblance to Weobarrettia 

Rehn, but structurally it is very different, in a natural classification 

falling into a different section, the former genus belonging to the sec- 

tion Rhacoclees and Rehn/a to the section Gampsoclees. 
There are two species of this genus before me, the type from 

Mexico and a second very distinct species supposedly from the United 
States. These two species may be separated as follows: 

Broce Nav. volxxxdi—0/——20 
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KEY TO THE SPECIES OF REHNIA. 

A. Spines of the legs inconspicuous, those of the posterior femora colored similarly 

to the femora themselves; size smaller_.........-..---- aN ER victoriv, p. 306 

A’. Spines of the legs large and conspicuous, those of the posterior femora piceous, 

strongly contrasted with the color of the femora themselves; size large .----- 
spinosa, p. 307 

REHNIA VICTORIA, new species. 

Description.—Male, female unknown.—Head deeply inserted into 
the pronotum which is slightly flared anteriorly to receive it; inter- 
ocular space three times as broad as one of the eyes; face broad 

and flat, not strongly convex; eyes round and very prominent; 

antenne long and slender, the basal two segments much enlarged. 
Pronotum smooth and dorsally evenly rounded, the posterior margin 
very slightly but abruptly elevated, where the lateral carinz are very 
obscurely indicated; anterior and posterior margins of the pronotal 

Fic. 11.—REHNIA VICTORIXZ. ADULT MALE. 

disk subtruneate or very gently rounded; prosternal spines moder- 

ately long, slender, and very sharp. Elytra a little longer than the 
wings, not quite two times as long as the pronotum. Legs long and 
quite stout, all the femora armed below on both margins for nearly 

the entire length with stout triangular spines; posterior and inter- 
mediate tibiz spined above and below on both margins, those of the 
former shorter than the tibial depth those of the latter equal to or 
greater than the tibial depth; anterior tibize armed below on both 
margins with spines longer than the tibial depth, above on the outer 
margin only with five spines about as long as the tibial depth. 
Abdomen plump, rounded, without dorsal carina; cerci but little longer 
than the last abdominal segment (fig. 15), the slender apical portion 

produced as a long incurved tooth; terminal styles of the subgenital 
plate about three times as long as the basal breadth. 

General color green; head paler on the face, the two first segments 
of the antenne pale green, the rest reddish brown; eyes reddish brown; 



of the lateral lobes quite conspicuously margined with creamy white; 
elytra tinged above, especially along the lateral margins of the tym- 
panum, with brown; abdomen shaded with 
light brown; spines of the legs tipped with 

black. 
Measurements.—Length, pronotum, 7.25 

mm.; elytra, 12.5; posterior femora, 26; 
width, pronotum,on the hinder portion of 5,4 15 —Reanta victontx.. Tir 
the disk, 4; posterior femora at broadest OF ABDOMEN OF MALE FROM 

point, 3.5. sae 
Type.—Cat. No. 10162 U. S. National Museum. 
Specimens examined.—One male, the type (tig. 14), Victoria, Guer- 

rero, Mexico. O. W. Barrett, collector. 

This interesting insect bears quite an obvious resemblance to the 
Neobarrettia imperfecta of Rehn, but the larger and more pointed 
elytra and larger size will readily serve to distinguish it from that 
species. 

REHNIA SPINOSA, new species. 

Description.—Male, female unknown. Structurally very closely 
allied to victorix, but bears scarcely any resemblance to that species. 

Fic. 16.—REHNIA SPINOSA. ADULT MALE. 

The eyes are even more prominent than in ectorie and the head is 
proportionately broader, being broader than the anteriorly flared 

pronotum, which is shaped as described under the preceding species, 
but considerably more elevated posteriorly and anteriorly. Proster- 
nal spines slightly longer than in victorée, but the armature of the 
legs and the formation of the wings and abdomen are as described 
under that species. The cerci are, however, longer and less incurved 
apically (fig. 17). 

General color uniformly yellow; eyes brownish yellow; tympanum 

of the elytra dark brown, and the spines of all the femora are wholly 
black, and those of the tibiv: are black at the base and apex, the middle 
part yellowish; pronotum margined anteriorly with a fine line of 
black and on the anterior border and along the posterior margin of 
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the lateral lobes with creamy white; meso-and metapleura each with 

an elongate white spot. 

Measurements.—Leneth, pronotum, 10 mm.; elytra, 21; posterior 
femora, 36; width, pronotum at the hinder 

part of the disk, 6.5; posterior femora at 
widest point, 5. 

Type.—Cat. No. 10163, U. 5. National 

Museum. 
Specimens examined.—One male, the type 

(fig. 16), Texas. 

Fic. 17.—REHNIA SPINOSA. TIP This large yellow species with the conspic- 

von mows. uous black spines is a very noticeable insect. 
The piceous spines on the yellow femora 

serve to impart to it a very spinose appearance, quite different from 

any other of our native forms. Bruner, who kindly presented this 
curious creature to the National Museum, is authority for the above 
habitat, the specimen itself being without label of any sort. But he 

expresses himself as being very positive of the locality. It is very 

surely an introduced species, probably coming from Mexico or Central 

America. 
ZACYCLOPTERA, new genus. 

Description. —Male, female unknown. Head moderate; eyes 
medium in size, prominent; vertex not prominent, narrow, scarcely 

as broad as the basal segment of the antenne, about one-fifth as 

broad as the interocular space. Pronotum large, produced posteriorly 
over the base of the abdomen; lateral lobes considerably inclined, 

about twice as long as high, rounded below, posteriorly broadly 
sinuate; disk rounded, slightly elevated on the posterior fourth, 
anteriorly truncate, posteriorly broadly rounded; lateral caring indi- 
‘ated on the posterior fourth by rounded shoulders, anteriorly repre- 
sented only by a light-colored stripe; median carina not indicated. 

Prosternum armed with a pair of short spines. Wings and elytra of 
equal length, projecting beyond the pronotum a little more than the 
pronotal length; wings exceedingly broad, decidedly broader than 
long and uniformly piceous; elytra apically narrowly rounded, the 
tympanum occupying about one-third the length of the elytra beyond 

the pronotum. Legs long and slender; posterior femora more than 
twice as long as the pronotum and very little swollen on the basal half, 

armed below on both margins with a few very small sharp spines; 
posterior tibize armed below with four apical spurs; anterior tibie 
armed above on the outer carina only with three spines. Tip of the 
abdomen much shrivelled in the only specimen seen, but the supraanal 
plate seems obscure and the last abdominal segment is long and deeply 

and narrowly cleft; cerci short, about twice as long as the basal width 
and apically depressed and formed into two teeth, directed inward and 

a little downward. 
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Type.— Lacycloptera atripennis, new species. 

This is a very distinct genus. It is apparently the most nearly 
related to the preceding one, but does not resemble that genus in any 
way. The legs are longer and more slender than common in this 

group. 
But one species is known, the type. from Nevada. It is described 

as follows: 
ZACYCLOPTERA ATRIPENNIS, new species. 

Description.—Male, female unknown. Head slightly broader than 

the anterior portion of the pronotum, into which it is moderately well 
inserted; vertex very short and narrow, but not compressed, scarcely 

Fig. 18.—ZACYCLOPTERA ATRIPENNIS. ADULT MALE. 

half as broad as one of the eyes; eyes rounded, moderate in size, and 

very prominent, being semiglobular. Antenne slender, the basal seg- 
ment about half as broad as one of the eyes, being a little broader 
than the vertex as viewed from in front. Pronotum and wings as 

described under the genus. Legs long, the pos- 
terior femora but little swollen basally, shaped as 
in the genus Plagiostira. All the femora are 
sparsely spinose below on both margins, the spines 
usually little more than acute tubercles. Abdo- 
men mostly, at least in dried specimens; nearly 

Pete oe) ei 2 -CCONC ‘aled beneath the ample wings; cerci short 
atripensis. Trp or and broad, the depressed tip formed into two acute 
aN en 6 «cmwardly directed teeth, the tips slightly decurved 

(fig. 19). 

General color a very light brown, nearly white, except the elytra 
and top of the pronotum, which are brown, and the wings, which are 

uniformly piceous. The upper portion of the lateral lobes of the 
pronotum is brown, and separated from the brownish disk by a mod- 
erately broad pallid streak, less distinct posteriorly. These pallid 
streaks approach slightly in the middle, giving the pronotum some- 
what the appearance of possessing lateral carine. The eyes are 
brown and the top of the head and the tibie are slightly embrowned, 

the tarsi and abdomen more so. 
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Measurements.—Length, pronotum, 9% mm.; elytra, 11; posterior 
femora, 21; width, pronotum, across metazone, 6; posterior femora, at 
widest point, 3; at narrowest point, 1.5. 

Type.—Cat. No. 10164, U. 5. National Museum. 
Specimens examined—One male, the type (fig. 18), Hawthorne, 

Nevada, June (Wickham). ; 

This interesting insect, donated to the National Museum by Profes- 
sor Bruner, is very peculiar in the posterior femora being but compar- 

atively little swollen basally and by the round, coal-black wings. In 
both these respects it isallied to the members of the genus /agzostira, 
but the armed prosternum and non-carinate pronotum prove it to be 
not at all allied to that genus. 

CAPNOBOTES Seudder. 

Capnobotes ScuppER, Can. Ent.; X XIX, 1897, pp. 73, 74; Guide N. A. Orth., 

1897, p. 55; Cat. Orth, U. S., 1900, p. 76.—CockErRELL, The Ent., XXX VII, 

1904, pp. 178-181.—Kirpy, Syn. Cat. Orth., II, 1906, p. 181. 

Description.—Head moderately large, eyes of medium size, hemis- 
pherical; vertex prominent, narrow, about one-half as broad as one eye. 
Prosternum armed with a pair of sharp spines; mesosternum and 
metasternum with the angles spinelike, those of the mesosternum 
especially often forming well-developed spines, though blunter than 
those of the prosternum. Pronotum of moderate size, considerably 
produced backward over the base of the wings; disk flat behind, in 
front convex, posterior margin rounded, anterior margin truncate; 
lateral carinx subparallel, distinct only on the hinder portion; median 
carina absent; lateral lobes well developed, nearly as deep as long, 
almost vertical, the posterior margin sinuate, the humeral angle dis- 
tinct; lower border straight, slightly oblique. Wings and elytra both 
present and well developed, longer than the body in both sexes; elytr 
long and slender, those of the male furnished with an oval transparent 
spot on the right tympanum, the corresponding spot of the left tym- 
panum opaque; wines long and broad, rapidly tapering apically. Legs 
moderately slender; posterior femora about four times as long as the 
pronotum, considerably swollen on the basal half and armed below with 
a number of small spines; tibizx of approximately the same length as the 
corresponding femora, the anterior ones armed above on both margins or 
only on the outer, the number of spines variable, below armed on both 
margins, sometimes scarcely so on the outer margin. Subgenital plate 
apically triangularly forked, the branches carinate below and termi- 
nating in the male with a pair of cylindrical styles; supraanal plate con- 
cealed beneath the last abdominal segment, which projects backward 
as two long processes, being furcate nearly to the base; cerei long, 
subcylindical, simple in the female, in the male toothed on the inner 
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side near the tip; ‘ovipositor ‘somewhat shorter than, or about as long 
as, the posterior femora, curved slightly downward. 
Bini ».— Locusta fuliginosa Thomas. 

This genus is closely allied to the lone- winged forms of the old 
world genus Dyrmadusa, but the more slender posterior femora, nar- 
rower tegmina, more slender form, and the presence of distinct lateral 

‘arinee on the posterior portion of the pronotum will serve to sepa- 
rate it from that genus. 

The species of Capnobotes are probably all nocturnal, living among 
low, stunted vegetation. The notes given under C. occidentalis will 
probably be found to be true of all the species of the genus. 

Three species and two varieties of Capnobotes are recognized and 
may be separated by the following table: 

KEY TO THE SPECIES OF CAPNOBOTES. 

A. Elytra marked along the disk with oblique light-colored spots and apically 

broad, 5 mm. from the tip being distinctly more than one-half as broad as at 

the broadest point (fig. 20). 

B. Larger. Wings deeply fuliginous. Cerci of the male six or seven times as 

long as the basal breadth and armed on the inner side with an apical and a 

subapical tooth, subequal in size (fig. 22)...---.-.------- fuliginosus, p. 311 

B’. Smaller. Wings hyaline, or slightly fuliginous in the costal area. Cerci of 

the male about four times as long as the basal breadth and armed on the 

inner side with a short, blunt apical tooth, sometimes reduced to a mere 

shoulder, and a longer subapical tooth (fig. 23). 

Gy Colorbrownior lawn. colored sss. sie 5 Sees occidentalis, p. 315 

C’. Color green or greenish. 

Dey Elytraunitormaillly ereens2.-2--5--+---- - occidentalis var. uniformis, p. 317 

D’. Elytra green, with a row of light-colored discal spots. 

occidentalis var. viridis, p. 316 

A’. Elytra nearly uniformly brown and apically very narrow, 5 mm. from the tip 

being considerably less than one-half as broad as at the broadest point 

(ST ee eB ep sare eet a aN Re, ee ee eg ai bruneri, p. 317 

CAPNOBOTES FULIGINOSUS Thomas. 

Locusta fuliginosa Tuomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1872, pp. 448- 

444, te I, fig. 9; Rept. . S. Geol. Surv. W. 100 Mer., V, 1875, p. 906.—GLovER, 

Ill. N. A. Ent., Orth., 1872, pl. 1x, fig. 9.—Rivey, Stand. Nat. Hist., II, 1884, 

p- pea Sop, Ins. Book, 1901, pl. xxxy, fig. 6 

Capnobotus juliginosus ScuppER, Can. Ent., X XIX, 1897, p. 74; Cat. Orth. U.S 

1900, p. 76.—CauDELL, Proc. U. 8. Nat. Mus., XX VI, 1903, p. 806.—Rean, 

Proc. Acad. Nat. Sci. Philad., 1904, p. 573.—CockerretL, The Ent., XX XVII, 

1904, p. 180.—Kuirsy, Syn. Cat. Orth., If, 1906, p. 181. 

Description. Head moderate, scarcely broader than the anterior 
portion of the pronotum into which it is inserted quite deeply; fas- 
tigium narrow, about as broad as the basal joint of the antenna, mod- 
erately prominent and very shallowly suleate above; eyes moder- 
ately large and quite prominent, a little longer than broad; antenne 
long and slender, the basal segment large, subquadrate. Pronotum 
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of medium size, posteriorly produced well over the base of the abdo- 
men; lateral lobes well developed, nearly as deep as long not includ 
ing the backward prolongation of the disk, quite strongly declivent, 
behind strongly sinuate, the humeral angle deep; lateral carine scarcely 
indicated on the anterior half and distinct and moderately sharp on 
the posterior half where they are slightly divergent; median carina 

scarcely indicated; disk transversely rounded in front but flat be- 

Fic. 20.—CAPNOBOTES FULIGINOSUS, ADULT MALE. 

hind, longitudinally nearly straight or gradually and slightly elevated 

posteriorly and anteriorly, being subhastate, usually cut across the 
anterior fifth by a distinct sulcus, curving forward below, meeting 
the anterior margin about halfway down the side; anterior mar- 
gin truncate, posterior margin broadly rounded.  Prosternal spines 
slender, long, and sharp. Klytra fully developed (fig. 20), extend- 
ing about one-fourth their length beyond the tips of the posterior 
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femora, the right one in the male with an oval transparent membrane 
at the base on the tympanum, a similar oval area on the left elytron 
but there coraceous like the rest of the surface; wings about as long 

us the elytra, the anal field not produced beyond the general outline; 

veins quite heavy and the space next the costal vein somewhat thick- 
ened. Legs moderately long and slender; anterior coxal spines long 

and sharp, slightly curved; anterior femora longer than the pronotum 
and rounded, uyarmed above, broadly suleate below, with several 
spines on the inner margin and on the outer margin with a few very 
obscure blunt spines or usually with black tubercles or dots repre- 
senting them; middle femora like the anterior ones except the spines 

are distinct on both margins below; posterior femora about four times 
as long as the pronotum, swollen in the basal half where they are 
about three times as broad as apically, rounded and unarmed above, 

below broadly sulcate and armed on 
both margins in apical three-fourths Ss 
with about half a dozen short dis- = — 
tinct and sharp spines; anterior ee 

femora armed below with several 
distinct spines on the inner margin, 
the outer margin unarmed or witha 
few acute tubercles, rarely, if ever, 

with distinct spines; anterior tibie 
armed below on both margins and 

above on the outer margin with 
three to five spines and on the inner 99 

marein above with none to two Fries. 21,22.—CAaPNOBOTES FULIGINOSUS. 21, OVI- 

spines; middle and hind tibie armed MeO ag La ewe reas ot 
above and below on both margins with several long spines, those of 

the posterior tibix below, except near the tip, alternate and quite 
remote from each other; plantula sbort, not quite one-half as long 
as the basal segment of the tarsus. Abdomen large and generally 
fairly plump, slightly carinate above, the last segment in both sexes 
long and furcate, each branch at least five or six times as long as the 
basal width; subgenital plate in both sexes moderately long and broad 
and apically notched, in the male furnished with a pair of apical styles 
about four or five times as longas the basal width; cerci long and slender, 
slightly exceeding the anal prolongation of the last abdominal seg- 
ment in both sexes, simple and uniformly tapering to a sharp point in 

the female and in the male apically depressed and incurved, the apex 
divided into two short, stout, inwardly directed teeth with sharp 

naked points (fig. 22); ovipositor somewhat shorter than the posterior 
femora and curved moderately downward (fig. 21). 

General color brown variegated with lighter shades; head light brown 
with obscure postocular and occipital bands; pronotum light brown with 
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the upper part of the lateral lobes more or less infuscated and gener- 
ally with dusky markings on the disk, the lateral carinze on the meta- 

zone generally black. Elytra light brown with ashy markings, the 
disk with a series of more or less distinct light diagonal spots; wings 

deeply fuliginous with translucent spaces between the cross veins over 
the greater part of the discal area. Legs yellowish brown with obscure 
darker mottlings on the femora, the posterior femora without seali- 
form markings on the outer face, sometimes longitudinally marked 
with a broken blackish line. 

Measurements.—Lenegth, pronotum, male, 7.5—8.5 mm., female, 7-9; 

posterior femora, male, 32-36, female, 32-388; elytra, male, 50-60, 
female, 56-68; cerci, male, 4-5, female, 3-4; ovipositor, 28-34; width 

pronotum across matazona, male, 5—6.25, female, 6—-6.5; posterior 

femora, at widest point, male, 3.75-4.5, female, 3.75-4.75; elytra, 

across basal fourth, male, 9-11.5, female, 10-11; elytra 5 from apex, 
male, 7-10, female, 7-8; ovipositor at the middle, 1.75—2.25. 

Type.—Cat. No. 1102, U. S. National Museum. 
Specimens examined.—The type, a male collected in northern Arizona 

by Doctor Palmer, four males and four females from Arizona, Nevada, 

and California, one male taken by Townsend, probably in New Mexico, 
and a female from Lower California. Besides these, all of which are 

in the U. S. National Museum collection, I have seen specimens from 

Arizona and California in the colleetions of Seudder, Bruner, and 

Morse. 

This species was described by Thomas in the genus Locusta from a 
single male which was figured.“ Three years after the description of 
the male, Thomas described the female from a specimen collected by 
the Wheeler expedition. In 1897 Doctor Scudder erected the genus 
Capnobotes for this species and its allies. Being the first species 

described as well as the first to appear, both in table and discussion, 
in Seudder’s article establishing the genus Capnobotes, it is logically 

the type of that genus. 
This species seems to occur as adults in July and August, and probably 

later. The series studied, including material from the Scudder and 

Morse collections, exhibits considerable variation in the slenderness of 

the elytra, length of the ovipositor, and amount of the posterior eleva- 
tion of the pronotum. But the different phases of development in 
these characters seem to extend throughout the range of the species 

and probably do not indicate specific differences. No specific differ- 
ences were found to separate the Lower Californian specimen from 
those of California or Arizona. 

Aside from Riley’s statement in the Standard Natural History that 
they live in low and somber-colored vegetation, there is nothing 

@Glover’s Ill. North Amer. Ent., Orth., pl. 1x, fig. 9. 
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recorded regarding the habits of this species. The habits are prob- 
ably similar to those of oce/dentalis as discussed under the treatment of 

that species. 

CAPNOBOTES OCCIDENTALIS Thomas. 

Locusta occidentalis Tomas, Ann. Rept. U. 8. Geol. Sury. Terr., V. 1872, p. 444, 

pl, fig. 16:—Grovar, Il N: A. Ent., Orth., 1872, pl. x1, fig. 16.—Ritey, 

Stand. Nat. Hist., II, 1884, p. 191. 

Capnobotes occidentalis Scupper, Can. Ent., X NIX, 1897, p. 74; Cat. Orth. U.S., 

1900, p. 76.—WoopwortH, Bull. No. 142, Calif. Exp. Station, 1902, p. 15.— 

CocKERELL, The Ent., XX XVII, 1904, p. 179.—Kirpy, Syn. Cat. Orth., II, 

1906, p. 182. 

Description.—Much smaller than fulig/nosa and very distinct from 
that species. Head and pronotum essentially as in fuligénosa, except 
that the pronotum is scarcely at all elevated posteriorly, while this is 
only true of some specimens of fuliginosa. Legs as in fuliginosa, the 
anterior femora with a few short spines on the inner inferior carina, 
the outer margin unarmed or sometimes with infuscated spots repre- 
senting spines, in the nymphs with more distinct 
spines. Elytra generally more slender than com- 
mon in fuliginosa, but with the same general color 

pattern, the oblique discal spots seemingly a little 
less elongate; wings shaped as in ful7ginosa, but 
differing radically from those of that species in being 
transparent instead of fuliginous, the costal border 
only subopaque. Last abdominal segment with the 5... 53 ¢.pvonores 
anal prolongations not quite as elongate as in oceipenranis. cercus 
Suliginosa, at least in the male; cerci of the male = °° 7" "AT 
much shorter than those of fu/égénosa, being about four times as long 
as the basal breadth and apically armed on the inner side with a very 
short blunt spur, often a mere shoulder, and subapically with a long 
well-developed tooth or spur (fig. 28). Ovipositor curved gently 
downward and somewhat variable in length. 

Color similar to that of fuliginosa, but usually more bleached in 

cabinet specimens, being of a fawn color. The wings are nearly 
transparant, not fuliginous as in fuliginosa. There are two color 
varieties, both green. 

Measurements.— Length, pronotum, male, 6.5-7 mm., female, 7-7.5; 
elytra, male, 41, female, 45-55; wing, male, 37, female, 42-47; posterior 

femora, male, 26, female, 26-31; ovipositor, 22-27; width, pronotum 

across metazona, male, 4, female, 4.5-5; elytra at widest part, male, 

7.5, female, 8; elytra 5 from apex, male, 4.5, female, 5.25; wing at 

widest point, male, 17, female, 20; ovipositor at middie, 1.5. 

Type.—Cat. No. 1103, U. S. National Museum. 
Specimens examined.—The type, a female from California taken by 

Mr. Taylor, two females from Salmon Falls, Idaho (Evermann), and a 
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male from Reno, Nevada (Wickham), taken in July. This male and 

also an immature male from Arizona (Dunn) were presented by 

Professor Bruner. 

The nymph mentioned above has the characters of the adult, the 

wines, however, being short and reversed, and the spines on the outer 
‘arina of the lower side of the anterior femora are distinct. Bruner 

has a pair from Garfield Beach, Utah, and the Scudder collection 
contains a single female from Nevada, an unusually large specimen, 

from which I secured the above maximum measurements. 

The following notes on the habits of this species are extracted from 
an article by Cockerell.“ 

This species, also the variety viridis, was taken near Pecos, New Mexico, on dry 

hillocks covered with Pinus edulis and Sabina sp. The males commence to stridulate 

at dusk, and the note is so high pitched as to be inaudible to some persons. The 

insects were present in some numbers, but were very difficult to capture, jumping 

off into the darkness at the least disturbance. 

CAPNOBOTES OCCIDENTALIS var. VIRIDIS Cockerell. 

Capnobotes occidentalis var. viridis CocKERELL, The Entom., XXX VII, 1904, p. 

180.—Kirpy, Syn. Cat. Orth., IT, 1906, p. 182. 

Deseription.—Similar to typical occidentalis except that the color is 
ereenish instead of brown or fawn colored. The elytra have the row 
of light oblique discal spots as found in the typical form. The cerci 
of the only male seen, the type, has the apical inner tooth wholly 
aborted. The costal margin of the wings is greenish, the rest hyaline. 
The ovipositor of the only female examined, one received from Pro- 

fessor Bruner, is shaped as usual in the genus, and is as long as the 

posterior femora. 
Measurements. Length, pronotum, male, 6.5 mm., female, 7.5; 

elytra, male, 39, female, 49; posterior femora, male, 23, female, 30; 

ovipositor, 29; width, pronotum across the metazona, male, 4.5, 
female, 5; elytra at widest part, male, 7, female, 9; elytra 5 from 

apex, male, 4, female, 5; posterior femora at widest part, male, 3.25, 
female, 3.75; ovipositor in the middle, 1.75. 

Type.—Cat. No. 10165, U. 5S. National Museum. 
Specimens eramined.—Two specimens, the type, a male from Pecos, 

New Mexico, presented by Cockerell, who took it on Pine, August 24, 
and a female without label from the Bruner collection. 

This is probably the insect mentioned by Riley in the Standard Nat- 
ural History as a green form of OC. fudiginosa occurring in Utah. But 
the cerci of the male and the hyaline wings of both sexes at once sep- 
arate this insect from fuligénosa. Besides, it is found associated with 

typical occ¢dentalis as stated under that species. 

«The Entomologist, XX XVII, 1904, pp. 178-181. 
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CAPNOBOTES OCCIDENTALIS var. UNIFORMIS, new variety. 

Deseription.—Male, female unknown—very like the preceding form, 

but the color is uniformly greenish, the elytra without the usual row 

of oblique spots along the disk. The elytra are also considerably less 
elongate than in var. v7r/dis, giving the insect quite a different appear- 

oS 

ance. The cerci are essentially like those of w777d7s. 
Measurements.—Leneth, pronotum, 6.75 mm.; posterior femora, 26; 

elytra, 42; width, pronotum across the metazona, 4.5; elytra at widest 

part, 7.5; elytra 5 from apex. 5.25: posterior femora at widest point, 

3.25. 

Type.—Cat. No. 10166, U. S. National Museum. 
Specimens examined.—One male, Los Angeles County, California, 

July. (Coquillett. ) 
This insect is described as a variety of oce¢dental/s with considerable 

doubt. The uniform color and less slender elytra give it a very dis- 
tinctive appearance and when more material from the west is studied 
it may prove to be a distinct species. The form of the elytra is very 
like that of Anoplodusa arizonensis Rehn. 

CAPNOBOTES BRUNERI Scudder. 

Capnobotes brunert ScuppER, Can. Ent., X XIX, 1897, p. 74; Cat. Orth. U.S., 1900, 

p. 76.—Woopworrtn, Bull. No. 142, Exp. Sta. California, 1902, p. 15.—Cocxk- 

ERELL, The Ent., XX XVII, 1904, p. 181.—Kuikrsy, Syn. Cat. Orth., I], 1906, 

p. 181. 

Description. — Female, male unknown. Most closely allied to fud7- 
ginosa. General color a uniform wood brown; head and pronotum as 
in fuliginosa. Elytra unique in the genus, being more than twice as 

broad across the basal fourth than the apical fourth and nearly uni- 
formly brown, the row of oblique discal spots scarcely noticable (tig. 24); 
wings fuliginous in heavy reticulations, not so opaque as in ful/g/nosa 
nor so transparent as in occidentalis, comparatively broader than in 
fuliginosa. All the femora spined beneath on both sides for the 

greater part of the length with short stout spines; anterior tibi 
armed above on the outer side only with three or four spines, the type 
having three on one tibia and 

four on the other. Ovipos- 
itor long and slender, longer 

than the posterior femora 
and curved downward as in Fic. 24—CapNopaTes BRUNERI, OUTLINE OF ELYTRON 
the other species of the genus. OF THE FEMALE. [TY PE-SPECIMEN. ] 

Measurements.—Length, pronotum, 8.5 mm.; elytra, 47; wing, 41; 

posterior femora, 33; ovipositor, 37; width, pronotum across meta- 

zone, 5.5; elytra, at widest part, 10 mm.; elytra 5 from apex, 3.75; 

wing at broadest point, 20.5. 

Type.—Cat. No, 10167, U. S. National Museum. 
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Specimens examined.—One female, Tepusquet Peak, Santa Barbara 

County, California. This specimen, Scudder’s original type, is in the 
collection of the National Museum through the courtesy of Bruner. 
The very unusual shape of the elytra (fig. 24) and the coloration make 
this species easy of identification. 

ANOPLODUSA, new genus. 

Description.—Male, female unknown. Head of moderate size; eyes 

nearly round, quite prominent; vertex flat, not prominent, about 
the size of the basal segment of the antenne. Pronotum posteriorly 
produced over the base of the wings as in Ciupnobotes and in shape 
agreeing with that of C. fuligénosa, prosternum unarmed, no sign of 
spines being present. Wings and elytra fully developed, extending 
beyond the tips of the posterior femora and shaped as in Capnobotes 
fuliginosa, the right elytron with transparent speculum, that of the 
left elytron opaque. Legs long, anterior and intermediate femora as 
long or a little longer than the pronotum; posterior femora about 
four times as long as the pronotum, abruptly and considerably 
swollen on the basal half and unarmed; anterior femora armed below 

with a few fine teeth on the inner margin, the outer margin unarmed; 
anterior tibie armed above on the outer margin only with three spines; 
otherwise the legs are essentially the same asin Capnobotes. Genitalia 
as in Capnobotes, the cerci of the only species known with two pre- 

apical teeth on the inner side. 
Type.—Drymadusa arizonensis Rehn. 
This genus bears a very striking resemblance to Capnobotes, having 

long wings and the same general appearance of the members of that 

genus. But the unarmed prosternum and the posterior femora 
being without ventral spines will readily separate it from that genus. 
Anoplodusa, lacking as it does prosternal spines, is not as nearly 

allied to Drymadusa as is Capnobotes. 
There is but one species of this interesting venus. 

ANOPLODUSA ARIZONESIS Rehn. 

Drymadusa arizonesis Reun, Proc. Acad. Nat. Sc., Philad., 1904, p. 573.—Kirsy, 

Syn. Cat. Orth., 11, 1906, p. 180. 

Mr. Rehn’s original description is here given in full : 

Description. —Male, female unknown. Size rather large; form considerably elon- 

gate. Head with the occiput rounded transversly, not elevated, sloping gradually to 

the rather narrow, partially sulcate fastigium, which latter is deflected and touches 

the frontal process, width of the fastigium less than that of the first antennal joint; 

eyes wide apart, prominent, subglobose; antennze as long as the tegmina. Pronotum 

selliform; anterior margin shallowly emarginate, posterior margin broadly and evenly 

rotundate; lateral lobes with the inferior margin rather narrowly rounded; posterior 

sinus very shght. Tegmina elongate, exceeding the apex of the abdomen by half 

theirlength, the greatest width is contained six and one-half times in the length, apex 

obliquely truncato-rotundate, costal expansion regular but not marked, greatest 
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basally and narrowing gradually toward the apex; wings equal to the tegmina in 

length. Abdomen somewhat compressed; supra-anal plate triangular, deeply and 

very narrowly divided into two elongate acute lobes; cerei rather short, the apical 

portion with two distinct hooks on the internal face; subgenital plate compressed, ° 

deep, inferiorly carinate, apical mar- 

gin -triangularly incised. Anterior 

femora longer than the pronotum, in- 

ternal inferior margin with three to 

four very distinct spines; tibiee with 

two spines on the external superior 

margin. Median femora slightly 

longer than the anterior, external 

inferior margin with one or two 

spines; tibize with two spines on the 

external superior margin and three 

internal superior margin. Posterior 

femora slightly shorter than the head 

and body, apical half slender and 

subequal, basal half moderately ex- 

panded; tibize slightly longer than 

the femora, compressed quadrate in 

section, regularly spined above, except 

basally, where the spines are fewer, 

inferior face with seven pairs of 

spines and several odd ones, upper 

inner calear much exceeding the ex- 

ternal in size; posterior tarsi of the 

type usual in the genus ( Drymadusa). 

General color ochraceous buff ( prob- 

ably greenish in life), washed with 

apple-green on the tegmina. Head 

darker above than below; eyes hazel. 

Pronotum with an hourglass-shaped 

Fic, 25,—ANOPLODUSA ARIZONENSIS. ADULT MALE. 

figure on the median portion of the disk, and a line along the posterior portion of 

the lateral lobes approximately parallel to the margin blackish-brown; posterior 

margin of the disk of the pronotum basally bone-white. Tegmina with a distinct 

median longitudinal series of subcircular opaque whitish spots, flanked above by a 

short series not so distinct, a few poorly defined blotches along the anal margin, and 

an irregular jumbled series in the costal field. 

Measurements.—Length, body, 29 mm.; pronotum, 6.8; tegmina, 
41; posterior femora, 24.5; width, pronotum at widest point 5; teg- 
mina at widest point, 6.5. 

Type.—In the Academy of Natural Sciences, of Philadelphia. 
Specimens ecamined.—TVhe type (fig. 25),a male from Florence. Pinal 

County, Arizona, 1903 (C. R. Beiderman). 
Mr. Rehn’s statement that the anterior tibiewe have but two dorsal 

spines on the outer margin is wrong, there being three of them. In 
the above description the name supraanal plate is used for what I call 
the last abdominal segment. 

The cerci of this species are shaped essentially like those of Capno- 
botes fuliginosa (fig. 22), and extend to the tip of the last abdominal 

segment. 
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In the Scudder collection is an immature dectician without label, 

neither date nor locality, but presumably from the United States as it 
is associated with other material belonging to our fauna. It isa female, 
and by the development of reversed and elongately pointed wing pads 
is obviously the young of some long-winged species. The prosternum 

is unarmed, and the ovipositor is distinctly curved upwards. These 
characters prohibit its reference to Capnobotes, and so, unless it is some 
foreign species mixed in with the native forms, it is probably a nymph 
of the present species. If so, the ovipositor of Anoplodusa is seen to 
be curved upwards instead of downwards as in Capnobotes. 

ATLANTICUS Secudder. 

Engoniaspis BRuNNER, Ann. Mus. Civ. Stor. Nat. Genova, XX XIII (2d ser., 

XIII), 1893, p. 185 (invalid, no species included).—ScupprEr, Can. Ent., 

XX VI, 1894, pp. 177, 179 (invalid, no species included) .—Guide N. A. Orth., 

1897, p. 56 (invalid, no species included ).—Cat. Orth U. S., 1900, pp. 

75, 96.—Krrpy, Syn. Cat. Orth., I1, 1906, p. 181. 

Atlanticus ScuppER, Can. Ent., XX VI, 1894, pp. 177, 179.—Guide N. A. Orth., 
1897, p. 55; Cat. Orth. U. 8., 1900, p. 75.—Buatcuizy, Orth. Ind., 1903, 

p. 392.—Kirsy, Syn. Cat. Orth., II, 1906, p. 181. 

Description—Head of medium size, not prominent; eyes nearly round, 
moderately prominent; vertex moderately prominent, about one-third 
as broad as the interocular space. Pronotum large, posteriorly much 
produced over the base of the abdomen; disk broadly rounded, pos- 
terior margin rounded or subtruncate, anterior border truncate; lat- 

eral lobes well developed, but not so deep as long, separated from the 

disk by sharp and persistent lateral carine, in one species less sharp 
but still distinct; median carina absent or bluntly indicated on the 
posterior margin. Prosternum armed with two spines, usually long 
and sharp, but sometimes shorter and less acute. Elytra rudimentary 

and wholly concealed beneath the pronotum in the female; in the 
male strongly convex and projecting somewhat beyond the pronotum 
and overlapping above. Legs moderately stout; posterior femora 
variable in length, varying according to species, much and abruptly 
swollen on the basal half and unarmed, or armed below on the inner 

carina with a few short spines; anterior tibix armed above on the 
outer carina only with three spines; posterior tibix furnished below 
with four apical spurs. Subgenital plate apically deeply cleft in the 
female, in the male very shallowly cleft and terminated by a pair of 
oblong rounded styles; supraanal plate small, triangular and apically 
more or less broadly rounded in both sexes, usually inconspicuous; 

cerci rounded in both sexes, simple in the female, in the male armed 
on the inner. side with a tooth; ovipositor straight or, in one species, 

sometimes curved gently upwards. 
Type.— Decticus pachymerus Burmeister. 
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This genus bears a striking superficial resemblance to the European 
genus Zhyreonotus, but is not systematically related to it, having four 
instead of two apical spurs beneath the posterior tibia. That the 
genus Hngoniaspis of Brunner is a synonym of <dAdtlanticus is very 
certain, & figure of the type of the former genus, a female, having 
been sent to me by Brunner. This figure (fig. 29) shows very clearly 
that it is an Aflanticus and quite certainly A. pachymerus. 

Engontaspis Brunner would invalidate the later described Ad/an¢/- 
cus of Scudder had it been based on a named species, but it remained 

invalid until the establishing of Aflanticus in 1894. 
The species of <Atlanticus occur east of the great plains from 

Canada to the southern States in the South, probably extending west- 
ward to California. So far as known they inhabit open woodlands 
or dry hillsides, sometimes however being found in marshy meadows. 
They are sometimes called ‘*shield-back grasshoppers” and occur 
from early spring, when the young nymphs issue and hop about in 
the woods and along hillsides, till late in September in the Middle 
States, when the last of the slowly moving adults are seen. Blatchley 
says that in Indiana they reach maturity in June. 
In confinement these insects will eat animal as well as vegetable 

food, and in nature probably do not confine themselves to a vegetable 
diet. The young are active all day, and many fall a prey to insectiv- 
erous birds and reptiles. The adults also hop about during the day, 
and the males stridulate by day as well as by night. 

There are three described species of this genus. These are separable 
as follows: 

os 

KEY TO THE SPECIES OF ATLANTICUS. 

A. Lateral carine of the pronotum sharp. Cerci of the male with a short stout 

tooth situated about or beyond the middle on the inner side. 

B. Posterior femora long, more than two times as long as the pronotum. Elytra 

in the male projecting beyond the pronotum a distance less than the width 

of the pronotal disk at the anterior margin. Cerci of the male with that 

portion beyond the inner tooth three times as long as the basal width. .._._- 

dorsalis, p. 321. 

B’. Posterior femora shorter, less than or scarcly two times as long as the pronotum. 

Elytra of the male projecting beyond the pronotum a distance equal to or 

greater than the width of the pronotal disk at the anterior margin. Cerci 

of the male with that portion beyond the inner tooth about two times as 

lonovaStvyn dese teeet se) ised OSes Chk wien ty She te pachymerus, p. 323. 

A’. Lateral carinze of the pronotum distinct but not sharp. Cerci of the male with 

a long slender tooth situated much betore the middle on the inner side... _- 
gibbosus, p. 326. 

ATLANTICUS DORSALIS Burmeister. 

Decticus dorsalis BuRMEIstER, Handb. Ent., I, 1838, p. 713. 

Locusta ( Ephippigera) dorsalis Dr Haan, Bijdr. Kenn. Orth., 1842, p. 178. 

Thyreonotus dorsalis ScuppER, Bost. Journ. Nat. Hist., VII, 1862, p. 454.—Hrrer- 

cock, Rept. Geol. N. H., 1, 1874, -p. 370; Proc. Bost. Soc. Nat. Hist., XIX, 

21 Proc. N. M. vol. xxx1i—07 
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1877, p. 83; Ent. Notes, VI, 1878, p. 24.—WaLkeEr, Cat. Derm. Salt. Orth. 

3rit. Mus., II, 1869, p. 246.—Smiru, Rep. Conn. Bd. Agric., 1872, (1872) 

p. 380; Cat. Ins. N. J., 1890, p. 411.—Comsrock, Intr. Ent., 1888, p. 118.— 

FERNALD, Ann. Rept. Mass. Agric. Coll., X XV, 1888, p. 110.—Orth. N. E., 

1888, p. 26.—Davis, Ent. Amer., V, 1889, p. 80.—BuatcHLey, Proc. Ind. 

Acad. Sci., 1892, (1894) pp. 151-152. i 

Atlanticus dorsalis Scuppkrr, Can. Ent., XX VI, 1894, pp. 179, 180, 188.—Cat. Orth. 

U.S., 1900, p. 75.—Psycue, IX, 1900, p. 104.—BrurENMULLER, Bull. Amer. 

Mus. Nat. Hist., VI, 1894, p. 285, pl. v1, fig. 8.—BuatcHuery, Orth. Ind., 1897, 

p. 23.—Smirx, Ins. N. J., 1900, p. 162.—Kirpy,-Syn. Cat. Orth., II, 1906, 

p- I81. 

Description.—Head of moderate size, not swollen, quite deeply set 

into the pronotum; fastigium broader than the basal segment of the 

antenna, about one-third as broad as the interocular space; front 

transversely convex; eyes moderate, nearly round and moderately 
prominent; antenne long and slender, basal segment large, broad and 
strongly depressed. Pronotum large, posteriorly much produced, in 
the female entirely covering the wings; lateral lobes well developed 
but scarcely as deep as long, slanting moderately outward, the poste- 
rior margin distinctly sinuous; lateral carine sharp and distinct, 
converging very moderately in the anterior fifth and then considerably 
expanding to the posterior margin of the pronotum; median carina 

absent or very dimly present posteriorly; pronotal disk slightly con- 
vex, the anterior margin truncate, posterior margin broadly rounded, 
marked just behind the middle with a broad, shallow, transverse sulcus, 
sometimes scarcely visible; behind this transverse sulcus the surface 
is not so smooth as anteriorly. Prosternal spines of variable lengths 
but always present and well developed. Legs stout; anterior coxal 

spines sharp, slightly recurved and basally flattened; posterior femora 
more than two times as long as the pronotum, much swollen on the 
basal half and usually armed below on the inner carina with a few 

small spines, sometimes unarmed; posterior and intermediate tibive 
armed above and below on both margins; anterior tibie armed above 
on the outer margin only with three spines and on both margins below 
with several spines. Organs of flight completely concealed beneath 
the pronotum in the female, in the male overlapping above and pro- 
jecting beyond the pronotum a distance usually less than the anterior 
width of the pronotum, the tympanum well developed but mostly 
concealed beneath the posterior portion of the pronotum. Supraanal 
and subgenital plates and the cerci of the female as described under 
the genus; cerci of the male armed about the middle on the inner side 
with a short stout spine, that portion of the cercus beyond the tooth 
about three times as long as the basal width; ovipositor straight, 
shorter, or rarely as long or a little longer, than the posterior femora, 
the lower margin straight, the upper margin obliquely cut off apically, 
bringing the organ to a moderately sharp point (fig. 26). 

General color quite uniformly brownish, the posterior margin of the 
lateral lobes of the pronotum sometimes, but not always, yellowish 
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white and the posterior portion next the lateral carinze sometimes 
darkened. The tips and outer face of the posterior femora are some- 
times infuseated and the whole insect is often more or less blotched 
with blackish, but never conspicuously so. 
Measurements.—Leneth, pronotum, male, 8-10 mm., female, 10.5-12; 

posterior femora, male, 19-22, female, 26-30; ovipositor, 22-30; 

width, pronotum at widest point, female, 6.5-7.5; ovipositor in middle, 

1.5-1.75. 

Specimens examined.—Immature specimens of what I believe to be 
this species are in the National Museum from Arizona, Florida, Vir- 
ginia, and Maryland, and adults from Maryland, Virginia, District of 
Columbia, Mississippi, and Florida. This species has been recorded 
from New England to Florida and westward to Indiana. 
It has not been recorded from west of the Mississippi = —=—= 
River. In my notebook, however, is mention of a “W. 2ATAN 
female nymph in the Morse collection from California, Tr or tHe ovr 
On March 4, 1904, Dyar took a nearly full-grown male 9 °°" 
nymph at Jacksonville, Florida, in which the disk of the pronotum has 
the lateral carine nearly parallel. It was found in a damp woods and 
jumped into a pool of water, thus facilitating its capture. I have 
taken nearly full-grown nymphs in Maryland on July 7, sitting on a 
low bush at dusk. The young are locally quite common in the vicinity 
of Washington during April, but the adults are, as a rule, quite rare. 
The young nymphs have the prosternal spine but little developed. 

Mr. Lutz took a female on Long Island, New York, on October 16, 
which he considered as approaching quite closely the allied A. pachy- 
merus, and questions the distinctness of these two species. But the 
measurements given in his notes” fall within the range presented by 
dorsalis. 

ATLANTICUS PACHYMERUS Burmeister. 

Decticus pachymerus BURMEISTER, Handb. Ent., [1, 1838, p. 712. 

Locusta (Ephippigera) pachymerus DE Haan, Bijdr. Kenn. Orth., 1842, p. 178. 

Thyreonotus pachymerus Scupper, Bost. Journ. Nat. Hist., VII, 1862, p. 453.— 

Waker, Cat. Derm. Salt. Orth. Brit. Mus., II, 1869, p. 246.—Smirn, Rept. 

Conn. Bd. Agric., 1872 (1872), p. 380; Cat. Ins. N. J., 1890, p. 411.—Com- 

stock, Intr. Ent., 1888, p. 118, fig. 106.—Fernautp, Ann. Rept. Mass. Agric. 

Coll., XX V, 1888, p. 110; Orth. N. E., 1888, p. 26.—Davis, Ent. Amer., V, 

1889, p. 80; Can. Ent., X XV, 1893, pp. 108-109.—McNetLt, Psyche, VI, 

1891, p. 24.—Ossorn, Proc. Iowa Acad. Sci., I, Pt. 2, 1892, p. 119.—Buatcu- 

LEY, Proc. Ind. Acad. Sci., 1892 (1894), pp. 150-151.—Garman, Orth. Ky., 

1894, p. 7. 

Atlanticus pachymerus ScuppER, Can. Ent., XX VI, 1894, pp. 179, 180, 183; Cat. 

Orth. U. 8., 1900, p. 76; Psyche, IX, 1900, p. 104.—Brurenmiiurr, Bull. 

Mus. Amer. Nat. Hist., VI, 1894, p. 285, pl. vu, fig. 7.—Davis, Journ. N. Y. 

Ent. Soc., III, 1895, p. 142.—Buarcuuey, Orth. Ind., 1897, p. 23.—LuaGeEr, 

Orth. Minn., 1898, p. 245, fig. 160.—Smiru, Ins. N. J., 1900, p. 162.—Hen- 

sHAw, Psyche, IX, 1900, p. 119.—Kirpy, Syn. Cat. Orth., II, 1906, p. 181. 

a@Ent. News, X VI, 1900, pp. 201-202, 
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Prenslnrumanimienar Bau, ae Tee Acad. Sci. aa 1897, 7 p- 237, 

Decticus derogatus WALKER, Cat. Derm. Salt. Orth. Brit. Mus., II, 1869, p. 260. 

Engoniaspis testacea ScuppeEr, Cat. Orth. U. 8., Append., 1900, p. 96.—Kirpy, 
Syn. Cat. Orth., II, 1906, p. 181. 

Description.— Of the same general color and appearance as A. dor- 
salis, but the posterior femora are usually less than two times as long as 

the pronotum, rarely twice 
as long, or a little more 
(fig. 27), and the ovipositor is 
generally longer than the 
posterior femora rather than 

shorter, as in dorsalis. The 
posterior margin of the pro- 
notum is usually less rounded 
than in dorsal/s, sometimes 

subtruncate. The elytra of 
the mates are better developed, as a rule, than those of dorsal7s, pro- 
jecting beyond the pronotum a distance equal to or greater than the 

anterior width of the pronotal disk. The cerci of the male are similar 
to those of dorsalis, except that the inner tooth is less remote from the 

apex, that portion of the circus beyond the tooth being scarcely more 
than two times as long as the basal breadth. (See fig. 30.) 

Measurements.—Length, pronotum, male, 8.5-11 mm., female, 8-10; 
posterior femora, male, 15-18, female, 16-22; ae 17-22; width, 
pronotum across anterior portion, alee 3.25 », female, 3.75; pro- 
notum across posterior portion, male, 6-8, fan ile 6.5-6.75. 

Type.—Cat. No. 5784, U. 5. National Museum. 
Specimens examined.—National Museum material from Ohio, Dis- 

trict of Columbia, Virginia, Maryland, North Carolina, Indiana, and 

the type of Angontauspis testacea presumably from Missouri; also 
material from various 

localities in the collections 

of Scudder, Brunner, and 
Morse. 

This species does not 
usually extend as far 

south as dorsalis, the 
southern limit, so far as 

recorded, being North 
Carolina, but is found as 

far north as Canada.” It has been recorded from the Mammoth Cave 
in Kentucky, but probably erroneously so, as it is not a cave species. 

The type of Hagonvaspes testacea, as stated in Scudder’s original 

Fic. 27.—ATLANTICUS PACHYMERUS. ADULT MALE. 

FIG. 28.—ENGONIASPIS TESTACEA. TYPE SPECIMENS (DOTTED 

PORTIONS RESTORED). 

0B ee Bee in A Nature Ww ooing oe the Sea, records it from aaa the ea 
being based upon nymphs. These immature specimens may belong to another 

species. 
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description, is i Fithout the tip of the ‘abdomen, but it is certainly a 
female, as shown by the absence of wings, fig. 28. It agrees in every 

particular, including the prosternal spines, with female specimens 
of authentic A. pachymerus, and I feel perfectiy safe in establish- 

ing its synonomy with that species. Being the type of Lngoniaspis, 

the only described species, it makes that genus a synonym of Af/anticus. 

Fig. 29 shows the insect upon which Brunner established the genus 
Engoniaspis. In his letter inclosing this drawing Brunner writes: 

Of Engoniaspis I possess but two females. I send you a drawing. The thorns of 

the prosternum are pointed. The color of the animal is brown. 

The figure shows the straight ovipositor 
and general appearance of pachymerus. The 

imperfect type of Scudder’s “2 testacea 1s 

shown in fig. 28. 
Like its congener this species is active by 

day as well as by night. I have taken the 
adult male in early September on Plummer’s | Sane ey 

P ¥ Fic. 29.—ENGONIASPIS, SPECIES. 

Island, Maryland, hopping about -in open — yievreor rye rrom DRAWING 
MOnds tine teRcHnl y atlernoon, 7 lhe young >> S'82 10 Me EY BEONNER. ((RE- 
hatch early in the spring, in March or early 
April in the vicinity of Washington, and, like the young of dorsalis, 
are more active leapers than when matured. William Davis has an 
interesting account of this species in the Canadian Entomologist for 
1893. He found the males stridulating in some numbers in a swampy 
meadow on Staten Island, New York. It was June 26, on a sunny 
afternoon. One male specimen was captured, sitting unconcealed on a 

dry dead leaf of swamp grass, and placed in a cage in 
Mr. Davis’s room. Here it sang with unabated zeal 

until the first of August, when his song grew less in 
volume until finally he died on the tenth or eleventh of 

September. The song is described as resembling some- 
what that of Orehelimum vulgare with the preliminary 

Fig. 30.—Atiantr- ‘zip, zip” omitted. ‘‘It was,” says Mr. Davis, ‘‘a 

ve Conereoe continuous ‘zeee,’ with an occasional short ‘ik,’ caused 
ADULT MALE. by the insect getting its wing-covers ready for action 

after a period of silence.” This specimen grew quite 

tame, following the hand for fruit, with which it was lberally sup- 
plied, but at times took unnecessary fright and bumped its head against 
its prison walls in a most insane fashion. He did not usually hide at 
all but sat on a leaf in his prison, waving his long antenne. 

Beutenmiiller records this species as occurring in New York in dry 
places, especially along hillsides, from the middle of June to late Sep- 
tember. The adults are unable to leap more than a few inches, 
especially the males, which usually have the posterior legs very short, 
often scarcely a third longer than the pronotum. 
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Future investigations may prove pachymerus to be a variety of 

dorsalis, but at the present state of our knowledge it can scarcely be 
considered other than as a distinct species. There is much variation 
in the development of the elytra and some in the relative length 
of the posterior femora. Rarely some females have the ovipositor 
distinctly curved upward, but usually it is straight or even slightly 
curved downward. 

ATLANTICUS GIBBOSUS Scudder. 

Atlanticus gibbosus ScuppEr, Can. Ent., X XVI, 1894, p. 180; Cat. Orth. U. 8., 

1900, p. 75.—Renn, Proc. Acad. Nat. Sei. Philad., 1904, (1905), p. 797.—Krrey, 

Syn. Cat. Orth., H, 1906, p. 181. 

Description.—Head moderately large, not swollen nor deeply 
inserted into the pronotum; fastigium broad, rounded, not suleate, 

broader than the first segment of the antenna. Eyes moderate, not 
prominent; antenne slender, basally enlarged. Pronotum large and 

produced posteriorly over the base of the witigs more than usual in 
the other members of the genus, completely covering the wings in 
both sexes, lateral lobes but moderately deep, almost vertical, posteri- 
orly broadly sinuate; lateral carinse prominent but less acute than in 
the other species of the genus, converging on the anterior fourth and 

from there backward diverging and rounded outward, 
making the disk of the metazona very elongate-ovate, 
posteriorly well rounded, nearly semicircular; median 
varina absent or barely indicated on the posterior 
margin of the disk; pronotal disk broadly convex, 

setae ie bes without transverse sulci, the anterior margin trun- 

cipposus. tre or cate; prosternal spines elongate and moderately acute. 

ABDOMEN OF MALE Abdomen heavy, not or very slightly carinate above. 
Bees Elytra and wings of both sexes concealed beneath the 

pronotum. Legs moderately stout; posterior femora much swollen 
on the basal half or a little more, genicular lobes well developed, 
forming close-lying lamine, or flattened spines; anterior tibie armed 
above on the outer margin only with three spines; intermediate tibize 

spined above on both margins and the posterior ones armed with a 
double row of small equal closely set spines above on the apical two- 

thirds and below with a few small scattered spines on the median line 

only. Cerci of the female simple, conical, about four times as long as 
the basal width, of the male long and moderately stout, apically 
slender, curved inward and then upward quite strongly, near the base 
on the inner side armed with a long incurved tooth two times as long 
as the width of the cerciat that point (fig. 81); last abdominal segment 
rectangularly incised; ovipositor about one-fifth shorter than the 
posterior femora and straight. 
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General color a light yellowish, quite uniform except the lateral 
lobes of the pronotum, which are black on the upper half for the entire 

length. 
Measurements.—Length, pronotum, male and female, 14 mm.; pos- 

terior femora, male, 32, female, 30; ovipositor, 24; cerci, male, 3.5-4.5, 

female, 2.5: width, pronotum at widest point, male and female, 5; pos- 
terior femora at widest point, male and female, 7, at narrowest point, 
male and female, 1.5. 

Type.—In the Museum of Comparative Zoology, Cambridge, Massa- 

chusetts. 
Specimens examined.—Four adult and two immature specimens 

from Florida and one male and two females from North Carolina. 
The Scudder collection contains five specimens, two male nymphs 

from Florida and one male and two female adults from North Caro- 
lina. The above description was drawn up from the adults from 
North Carolina. The U.S. National Museum is indebted to the liber- 
ality of Professor Bruner for an adult male specimen of this species 

from Lake City, Florida. 
This large southern species is a very noticeable form. The large 

and posteriorly rounded pronotum will serve to readily separate it 
from the other members of the genus. It superficially resembles the 
European Thyreonotus corsicus, but is not structurally allied to that 

species. 
Immature individuals of this species were found by Mr. Rehn quite 

plentiful in southern Georgia. They were found in pine woods in 
March and April, probably maturing about July. 

APORE Scudder: 

Drymadusa ScuppeER (not Stein), Can. Ent., XX VI, 1894, pp. 178-180. 

Apote ScuppER, Can. Ent., X XIX, 1897, p. 73.—Kuirsy, Syn. Cat. Orth., II, 1906, 

p. 182. 

Description.—Head medium in size; eyes large and moderately 
prominent; vertex about one-fourth,as broad as the interocular space. 
Pronotum long and narrow, posteriorly well produced over the base 
of the abdomen; disk rounded anteriorly and tectate posteriorly, the 
anterior margin truncate, the posterior margin semicircularly rounded; 
lateral lobes longer than high, the posterior margin slightly sinuate; 
lateral and median carinz absent on the anterior portion of the prono- 
tum, posteriorly present, the former parallel and blunt, the latter low 
but fairly sharp; prosternum armed with a pair of long sharp spines. 
Wings short but equally developed in both sexes, convex, overlapping 

above and projecting beyond the pronotum a distance less than the 
length of the pronotum. Legs stout; posterior femora short, less than 
two times as long as the pronotum, abruptly and considerably swollen 
on the basal half, or slightly more; anterior tibiz armed above on the 
outer margin only with three spines; all the femora armed beneath on 
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both margins with small blunt spines, usually minute and fewer in 
number on the inner margin. Subgenital plate apically triangularly 

incised in the male, terminated by a pair of short blunt unarticulate 
styles, of the female less distinctly incised and without terminal styles; 
supraanal plate short and triangular in both sexes; cerci of the female 
short, conical, simple; of the male longer, cylindrical in the basal 
three-fourths, on the inner side furnished with a pointed projection 
(fig. 33); ovipositor more than two times as long as the pronotum and 

quite strongly curved downward. 
Type.—Apote notabilis Scudder. 

This genus is allied to the European genus Prymadusa, but differs 
in several particulars, more especially in the short posterior femora, 
less distinct humeral sinus, and the less distinct carinz on the posterior 
portion of the pronotum. But one species is known. 

APOTE NOTABILIS Scudder. 

Drymadusa sp. ScuppEr, Can. Ent., XX VI, 1894, p. 180. 

Apote notabilis Scupprr, Can. Ent., X XIX, 1897, p. 73; Cat. Orth. U. 8., 1900, 

p. 76.—Kirsy, Syn. Cat. Orth., IT, 1906, p. 182. 

Description. Head moderately large and prominent, barely broader 
than the anterior portion of the pronotum, into which it is inserted 

Fic. 32.—APOTE NOTABILIS. ADULT FEMALE. 

quite deeply; vertex considerably broader than’ the basal segment of 

the antenna, but scarcely more than one-fourth as broad as the inter- 

ocular space; front broadly rounded; eyes large and prominent, nearly 
round; antenne long and slender, the basal segment broad and flat- 
tened. Pronotum large, elongate, narrow, posteriorly produced over 
the base of the abdomen; lateral lobes well developed, somewhat 

longer than high, the posterior margin nearly straight, the humeral 
sinus being feeble, but distinct; disk rounded and without carinz on 

the anterior half or three-fourths, or very slightly indicated; behind 
that portion, and set off by a shallow transverse furrow, there is a 
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distinct and fairly sharp median ¢ carina, on et ach Sue of which the disk 

is flat and slanting to the distinct but very blunt lateral carinw; the 

disk is no broader at one point than another, and has a second trans- 

verse suleus near the anterior border, and just anterior of the post- 

median transverse furrow it is marked with a V-shaped depression, the 

apex directed backwards and nearly touching the transverse depres- 

sion; prosternal spines long, erect, sharp. Legs and wings as 
described under the genus, the elytra narrowly rounded at the apex. 

Abdomen large and plump, sometimes obscurely 

‘arinate above. Cerci of the female simple, conical, 
about four times as long as the basal width, of the 

wale more than four times as lone as the basal width, 

and on the inner side toward the tiparmed with a 
a - FIG. 338.—APOTE NOTA- 

moderately slender sharp-pointed tooth, with the Bete ak CERRO 

upper edge meeting the terminal part of the cereus ™4™ 
at an angle (fig. 33), or a less slender tooth with the upper edge ina 
line with the tip of the cercus (fig. 34); ovipositor longer then the 
posterior femora, curved distinctly downward and ee narrowed 
medially, the tip sharp and unarmed. (See fig. 52. 

Color, brown, marked with ash-gray; head, dark eee above, merg- 
ing into yellow on the face and below; antenn yellowish at the base, 
apically becoming darker; pronotum brownish above, sometimes 

varied with pale yellowish, the posterior margin of 
the lateral lobes also sometimes margined with yellow. 
Wings brownish, with black veins; abdomen brown, 
with pallid subdorsal lines and more or less mottled 

; on the sides with the same color, below yellowish; 
Me tex’ pleura below the wings piceous with a pale border 
rogusta. Cercus below. Legs yellowish, the outer face of the posterior 
OF MALE. femora usually more or less infuseated; ovipositor 

yellow with the tip margined with black. 
Measurements.—Length, pronotum, male, 10-13.5 mm., female, 

10-18; elytra, male, 6-7, female, 5-6; posterior femora, male, 18-22, 

female, 19.5-22; cerci, male, 2.75-8, female, 1.75; ovipositor, 23-29; 

width, pronotum at posterior border, male and female, 5.5-7; pos- 
terior femora on basal half, male and female, 4-5, on apical half, male 

and female, 1.25-1.75. 
Type.—In the Museum of Comparative Zoology. 
Specimens examined: Material from North Dakota, Oregon, Wash- 

ington, and Vancouver Island, British Columbia. 

The National Museum contains one male and two females from the 
State of Washington, Rockland, July 4 (Fisher) and Pullman, June 25 
(Piper), and one female from Wellington, British Columbia (Taylor). 
Two male and one female specimens were also sent to me for study by 

the Washington Experiment Station. These are from Pullman and 
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Washtuena, no dates given. Bruner’s material, comprising five speci- 
mens, all females, from Washington, was also studied. 

Besides the type, a single female from Dakota, the Museam of Com- 
parative Zoology hasa mature pair labeled as having been taken in 

Oregon in the month of June. This male has an intestinal worm, 
Mermis sp. protruding at least eight inches from the tip of theabdomen. 

The dissimilarity of the cerci of the two males critically studied is 
indicative of two distinct forms. The form with cerci like fig. 34 
is heavier and more robust in both sexes and the posterior femora 
seem broader. Thelower margins of the lateral lobes of the pronotum 
are not pallid, as seems to be constantly the case with the other form, 
and the general color is apparently somewhat lighter. The habitat of 
the two forms are the same, however, and there are certain tendencies 

toward variation which make it seem best for the present to consider 
the two forms varietal rather than as distinct species. I therefore pro- 
pose the varietal name robusta for the heavier form. The maximum 
of the above measurements are from this variety. 

Type.—Cat. No. 10168 U. S. National Museum. 

EREMOPEDES Coekerell. 

Eremopedes ScuppEr, Can. Ent., XX VI, 1894, pp. 178, 181 (invalid, no described 

species included); Guide Orth. N. A., 1897, p. 56 (invalid, no described 

species included); Cat. Orth. U. 8., 1900, pp. 78, 97; Proc. Davenp. Acad. 

Nat. Sci., IX, 1902, p. 55.—CockrrELL, Ann. Mag. Nat. Hist. (7), II, 1898, 

p. 323.—CaupELL, Can. Ent., XX XIII, 1902, p. 100.—Kirpy, Syn. Cat. 

Orth: IF, 1906;.p: 1:92: 

Description. —Head moderate in size; vertex narrow, one-half, or 

less, as broad as the interocular space except in brevicauda, where it is 
nearly as wide. Pronotum moderately large and well produced pos- 
teriorly, without carine, or with mere indications of lateral carinv on 

the posterior margin in one species, or obscure but persistent in brevz- 
cauda. Wateral lobes of the pronotum well developed except in a 
single species. Prosternum typically unarmed, but there are in some 
species a pair of fairly distinct spines present in some specimens. Wings 
wholly concealed in the female, in one species a little exposed; in the 
male the elytra are broad, overlap above, and project somewhat beyond 
the pronotum. Legs moderately slender, the posterior femora more 
than two times as long as the pronotum and moderately to considerably 
swollen on the basal two-thirds; anterior tibie armed above on the 

outer margin only with three spines. Abdomen moderately large and 
plump, scarcely carinate, the terminal segment deeply cleft, especially 

in the male (fig. 37); supraanal plate small, triangular, deeply sulcate 
above in the middle, the whole nearly hidden beneath the last abdomi- 
nal segment; cerci simple in the female, in the male more or less sinu- 

ate and with a blunt tooth-like projection on the inner side; ovipositor 
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curved moderately upward and somewhat shorter or a little longer 
than the posterior femora, in one species short and subfalcate. 

Type.— Eremopedes scudderi Cockerell. 

This genus seems to naturally unite those of our genera of Decticine 
having the prosternum unarmed with those having it armed. Some 
specimens of even the same species have the prosternum wholly 
unarmed, while others have a pair of short but moderately distinct 
spines. This makes some species almost indistinguishable from cer- 
tain members of the previous genus, S¢/pator. Especially is this true 
of Hremopedes ball’, which is difticultly separable from St/pator  ste- 
vensont, except by the cerci of the males. The extreme superficial 
resemblance of these ‘two species is the cause of a queer blunder hay- 
ing been made.” 

“remopedes is very closely allied to /dZostatus, but presents several 

points of difference. The females of /yemopedes generally have the 

ovipositor more strongly curved upward, and the elytra are usually 
wholly concealed beneath the pronotum, while in /d/ostatus they are 
more or less extended beyond the pronotum. The elytra of the males 

are usually shorter in Aremopedes and the lateral carine of the pro- 
notum of both sexes are scarcely indicated, while in /d/ostaius they 
are more or less distinct, especially posteriorly. The prosternum, so 

far as known, is never armed in /dZostutus, while it is sometimes in 
Lremopedes. 

Doctor Scudder proposed the genus Hremopedes in the year 1894, 
but he based it upon an undescribed species, thus giving it no stand- 
ing. The first species described under the genus was Cockerell’s 
scudder?, and, according to rules covering such cases, that is therefore 
the type of the genus. Thus the genus is credited to Cockerell. This 
view is the opposite of that formerly held by me, but it seems the 
proper one, as otherwise many changes would result, such as the 
replacement of Atlanticus Scudder by Angoniasp’s Brunner, ete. 

There are five species of Hremopedes. They occur mostly in the 
southwestern United States and seem to be nocturnal in habit, hiding 
by day in nooks, under bark, ete. The species are separable by char- 
acters given in the following table, given for convenience in two parts, 
one for the males and one for the females: 

KEY TO THE SPECIES OF EREMOPEDES—MALES. 

A. Cerci shaped as fig. 37, projecting almost one-half their length beyond the last 

BocLomunalsemniem tes Seeele cette ee Ay el he ee a scudderi, p. 333 

A’. Cerci shaped as figs. 36 and 38, projecting but little beyond the last abdominal 

segment. 

B. Smaller, pronotum 6 mm. or less in length; cerci shaped as fig. 38... .balli, p. 335 

B’. Larger, pronotum more than 6 mm. in length; cerci shaped as fig. 36. 

ephippiata, p. 33: 
The males of brevicauda and albofasciata unknown. 

@See discussion under Hremopedes balli, p. 336. 
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KEY TO THE SPECIES OF EREMOPEDES, FEMALES. 

A. Ovipositor long, more than two times as long as the pronotum. 

B. Larger, the posterior femora 19 mm. or more in length, very rarely as little as 

18 mm. 

C. Ovipositor as long, or almost as long, as the posterior femora; lateral lobes 

of the pronotum not so well developed as in the alternating category, the 

posterior sinus less distinct. 

D. Color variable but without dorso-lateral white stripes. .scudderi, p. 333 

D’. Color green, conspicuously marked with a pair of dorso-lateral white 

stripes on the pronotum and abdomen -.-.....------ albofasciata, p. 337 

C’. Ovipositor usually no more than two-thirds as long as the posterior femora; 

lateral lobes of the pronotum well developed, the posterior sinus distinct. 

ephippiata, p. 332 

3’. Smaller, the posterior femora not over 18 mm. in length..----.-.. balli, p. 335 

A’. Ovipositor short, no longer than the pronotum ...--..------.. brevicauda, p. 336 

EREMOPEDES EPHIPPIATA Scudder. 

Cacopteris ephippiata ScuppER, Proc. Amer. Acad. Arts Sci., XXXV, 1899, pp. 

88, 91.—Kirpy, Syn. Cat. Orth., II, 1906, p. 193. 

Evremopedes unicolor ScuppEr, Cat. Orth. U. 8., App., 1900, p. 97.—CaupELL, Can. 

Ent., X XXIII, 1901, p. 99; Proc. U. 8. Nat. Mus., XX VI, 1903; p. 807.— 
Kirpy, Syn. Cat. Orth., I, 1906, p. 192. 

Description.—Head as in scudder?. Pronotum about as in the pre- 
ceding species, except that the lateral lobes are well developed and the 

Fira. 35.—EREMOPEDES EPHIPPIATA. ADULT FEMALE. 

posterior sinus distinct. Prosternum unarmed, or armed with a pair 
of short blunt spines rarely quite distinct and acute. Legs armed as 

in the type species, but the posterior femora are apparently less elon- 
gate. Abdomen moderately plump, obscurely carinate. Wings con- 
cealed in the female, in the male projecting somewhat beyond the pro- 
notum. Ovipositor considerably shorter than the posterior femur; 
cerci of the female simple, pointed, of the male triangular, very stout, 
shaped as shown in fig. 36. 

Color generally uniformly brownish, sometimes yellowish, the outer 
face of the posterior femur sometimes with an elongate black streak; 
in some specimens the lateral lobes of the pronotum are dark and the 
lower margins yellowish, and some specimens have the pronotal disk 
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yellowish, while in others it is nearly coal black. The disk of the 
elytra of the male is infuscated. 

Measurements.—Lenegth, pronotum, male, 6.25-7.5 mm., female, 

6.5-8.5; posterior femora, male, 17-20, female, 17.5-26.5; elytra, 

male, 2-2.5; ovipositor, 16-19. 
Type.—Cat. No. 5736, U.S. National Museum (wn/color Seudder). 

Specimens examined.—The unique type of wndcolor (tig. 35), a female 

merely labelled ‘* Arizona,” an adult female from Hot Springs, 

Arizona, taken by Barber on June 22; an adult male from Phoenix, 

Arizona (Kunze); a couple of immature females from Oracle, Arizona, 

in July (Schwarz); a female from Douglas, Arizona (Snow); and a 

female from the Huachuca Mountains, Arizona, 

August 18, 1903 (Oslar); and other material from 
Arizona and Mexico. 

Professor Bruner has presented the National Mu- 
> i ; FIG. 36.—EREMOPEDES 

seum with a large female nymph from Huachuca — venimerara. Cercus 
Mountains, Arizona (Kunze); and C. Schaeffer °° “4% 
donated an adult pair from the same locality, taken by himself in 
August. The Academy of Natural Sciences of Philadelphia, has a 
series of 5 males and 8 females from the same locality taken by Doctor 
Skinner in August, 1905. 

The unique male type of Seudder’s Cucopter’s ephippiata trom 

Sonora, Mexico, has been examined. It is quite certainly conspecitic 

with wnrcolor, which was described from the female. Thus it replaces 

the latter name. 

This species is variable in size and color. Usually it is brownish, 
but sometimes is yellowish, and some have the pronotum yellow above 
with the sides brown, resembling somewhat the coloration of £. 

scuddert var. bicolor, and still others have the pronotal disk almost 
picious. 

EREMOPEDES SCUDDERI Cockerell. 

Eremopedes scudderi COCKERELL, Ann. Mag. Nat. Hist. (7), II, 1898, p. B23) 

Scupper, Cat. Orth. U. 8., 1900, p. 78.—Caupett, Can. Ent., X XXIII, 1901, 

p. 101.—Krrsy, Syn. Cat. Orth., II, 1906, p. 192. 

Hremopedes scudderi var. viridis COCKERELL, Ann. Mag. Nat. Hist. (7), I], 1898, 

p. 324.—CaupeELL, Can. Ent., XX XIII, 1901, p. 101.—Krrsy, Syn. Cat. 

Onthe, UL, 906; jp. 192: 

Eremopedes scudderi var. bicolor ScuppER and CocKkErELL, Proc. Davenp. Acad. 

Sci., IX, 1902, p. 54.—Krrpy, Syn. Cat. Orth., II, 1906, p. 192. 

Eremopedes popeana ScuDDER and CocKERELL, Proce. Davenp. Acad. Sei., IX, 1902, 

p. 54.—Kirsy, Syn. Cat. Orth., II, 1906, p. 192. 

Description.—Head moderate in size, scarcely prominent, quite 
deeply inserted into the pronotum; fastigium narrow, no more than 
one-third as broad as the interocular space, the sides concave. Eyes 

medium in size and rounded, moderately prominent. Antenne 

slender, the basal segment as broad as the fastigium. Pronotum of 



334 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL, XXXII. 

medium size, considerably produced posteriorly, the lateral lobes 
poorly developed, and the posterior margin very slightly sinuate; pro- 
notal disk evenly rounded, without indication of median or lateral 
sarin, truncate anteriorly, posteriorly subtruncate or very broadly 

rounded. Prosternum unarmed or armed with a pair of short blunt 
spines. Legs long and slender, the posterior femora 
more than three times, or about three times, as long 
as the pronotum, armed below in the apical half on 
the inner carina with a few short stout sharp spines; 

J \y anterior tibie armed above on the outer side only 
iar with three spines. Wings lateral and wholly con- 

cealed in the female, in the male overlapping above 
and projecting slightly beyond the pronotum. 
Abdomen usually somewhat compressed and carinate 

Fic. 37.—Eremoreprs above, the last dorsal segment deeply cleft in both 
SCUDDERI. CERCUSOF onmee oe 2 . 
aE, sexes; cerci simple in the female, in the male shaped 

as fig. 387, projecting about half their length beyond 

the last abdominal segment; ovipositor long, as long or a little longer 
than the posterior femora. 

Color obscure brownish, uniformly green or brownish, with a broad 
ocherous band above. 

Measurements.— Length, pronotum, male, 6.25-7.25 mm., female, 
5.5-7.5; posterior femora, male, 20, female, 18-24; cerci, male, 3; 

ovipositor, 17-24. 

Type.—Cat. Nos. 10173, 10174, and 10175, U. 8. National Museum. 
Specimens ecamined.—Material in various collections from Texas 

and New Mexico. The green form of this species has been christened 
rar. viridis by Cockerell, while the varietal name (7co/or has been 

apphed by Scudder and Cockerell to the form with the dorsum marked 
with ocherous. The National Museum contains types of both these 
varieties as well as of the typical form; viridis bears the type No. 
10173, while that of color is No. 10174. The types of both varieties 
and the typical form are from Mesilla, New Mexico. Besides the 
types, the National Museum contains one male, one female, and two 

nymphs from the type locality, Cockerell, July and August, and one 
adult from El Paso, Texas (Dunn). This last was presented by Bruner. 
The Scudder collection has the typical form, under the name popeana, 
from Texas. 

The types of popeana have been studied, and I entertain no doubts 
regarding its synonymy with the present species. Of the five speci- 
mens in the Scudder collection labeled as types of popeana, the speci- 

men figured has the longest ovipositor, and none of the other four 
females have the ovipositor as straight as the figured specimen. No 
specific characters were found by direct comparison of types to satis- 
factorily separate popeana from scudder/, and therefore their synonymy 
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seems quite certain. In his original description of popeana Scudder 
states that some specimens, at least in the female and on one side, has 

one or two spines on the inner carina of the anterior tibia above. This 

statement was made by reason of an erroneous observation on the 

part of the describer—that of mistaking the middle leg of the right 
side of one of the specimens for the anterior one. These two legs 
were twisted across each other at the base in such a manner as to re- 
quire especial care to notice the displacement. 

The males of seudder7 very much resemble those of /dostatus 

sinuata. The types were taken in an outhouse at Mesilla Park, New 
Mexico, and, as stated by Cockerell, are probably nocturnal. One 
specimen was found killed by a centipede, Scolopendra heros. 

EREMOPEDES BALLI Caudell. 

Eremopedes balli CAupELL, Can. Ent., XX XIII, 1901, p. 100 (part): Proc. U. 8. 

Nat. Mus., XX VI, 1903, p. 807 (part).—Kuirpy, Syn. Cat. Orth., II, 1906, p. 192. 

Description.—A much smaller species than either of the preceding 
ones. Pronotum with well developed lateral lobes, the posterior 
margin moderately sinuate, the disk more rounded 
in front than behind, posteriorly meeting the lateral ae 
lobes a little abruptly, there forming faint indications | ) 

of lateral carinve; median carina not indicated; anterior fis 

margin of the disk truncate, the posterior margin trun-  F'6. 38.—ERemors- 
‘vate or subtruncate. Prosternum unarmed or armed Bee ata fa 

with a pair of tubercles or short blunt spines. Lees 

long, proportioned about as in the preceding species, the posterior 
femora unarmed below, the anterior tibiz armed as in scvdder?. Wines 

concealed in the female, in the male projecting somewhat beyond the 
pronotum. Abdomen scarcely or but slightly carinate, moderately 
plump. Cerci of the male as shown in fig. 38, projecting but. little 
beyond the last abdominal segment. Ovipositor about as long as the 
posterior femora. 

General color brownish, lighter below. Head dark brown above, 

paler on the face and ventral and lateral surfaces; mandibles reddish 
distally with black teeth; pronotum dark above, pallid below, the 

lateral lobes usually margined below with pale yellow and behind on 
the upper portion, just below the obscurely indicated lateral carina, 
narrowly margined with black. Legs brownish, the posterior femora 
black at the apex and generally with one or two longitudinal black 

streaks on the outer face; the posterior tibize are black basally and 

the elytra of the males are blackish with yellowish margins and the 
veins also yellowish. 

Measurements.—Length, pronotum, male 5-6 mm., female, 5-6.5; 

posterior femora, male, 15.5-17, female, 16-18; ovipositor, 13-17. 
Type.—Cat. No. 6150, U. S. National Museum, 
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Specimens examined.—Six males and two females from Williams 
and Flagstaff, Arizona, all taken by Barber and Schwarz in July, 1901, 

and several adults from Baboquivaria Mountains, Arizona (Snow). 
These Williams and Flagstaff specimens, the types, and the name 

balli is misleading, as the specimens taken by Mr. Ball and myself at 

Fort Collins, Colorado, were not this species but belongs to Stcpator 
stevenson’. The specimens before me when the original description 
was drawn up comprised the specimens here described as well as those 
taken by Ball and myself and that accounts for the statement that the 
posterior femora are armed beneath when as a fact they are rarely if 
ever soarmed. The omission of the Arizona habitat from the original 
description was due to inadvertence and is deplorable inasmuch as 

confusion is apt to exist owing to the unusual circumstances. This 
species superficially resembles St¢pator stevenson’ so closely as to 
make their confusion excusable. However, the cerci of the male will 

serve for their easy separation. Some of the largest females are very 
close to the smallest females of ephipphiata, but in such cases associa- 
tion with the males can be relied upon for a correct determination. 

This insect is probably nocturnal in habits though little is known 
regarding it. The types were taken under bark. If it is nocturnal 
in habit, living under bark, etc., in the daytime, it is in this respect 

very different from Stipator stevensonii which it so resembles in appear- 
ance. Professor Snow has taken /a/// in Arizona in the Baboquivaria 
Mountains in which the ovipositor is several millimeters shorter than 
usual, measuring but 13 mm. 

EREMOPEDES BREVICAUDA, new species. 

Description.—Female. Head medium in size, the vertex very broad 
and prominent, nearly as broad as the interocular space, broader than 
the width of one of the eyes; front well rounded. Eyes of moderate 
size, not prominent, nearly round. Pronotum of medium size and 

posteriorly considerably produced; lateral lobes well developed, slant- 
ing, the humeral sinus broad and shallow; lateral and median carine 
very broadly rounded, scarcely noticeable, but persistent, the former 

parallel; pronotal disk broadly convex and longitudinally a little 
bowed; anteriorly subtruncate, posteriorly rounded. The pronotal 

disk is without transverse culci but has an obscure crescent-shaped 
depression in the center. Prosternum unarmed. Elytra projecting 

very slightly beyond the posterior margin of the pronotum. Legs 
moderately stout; all the femora unarmed, the posterior ones much 
and quite abruptly swollen on the basal three-fifths; anterior tibie 

armed above on the outer side only with three spines; intermediate 
tibia armed above on both margins. Abdomen moderately plump 
and dorsally somewhat carinate. Cerci round, pointed, about three 
times as long as the basal width. Ovipositor (fig. 39) very short and 

subfalcate, not as long as the pronotum. 
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General eclare reddish lor ner n. Head with a narrow 7H obscure 
brownish stripe extending along each side of the vertex to the back of 

the head; eyes blackish. Pronotum with the lateral lobes slightly 
darker than the disk, narrowly bordered along the humeral sinus with 
light yellowish. Abdomen slightly infuscated above and on the sides, 
marked longitudinally with moderately broad yellowish subdorsal 
stripes. Ovipositor black at the tip, the sides narrowly yellowish as 
is also the base. Tibie slightly infuscated; posterior femora longitu- 
dinally marked on the outer face with a black streak. 
Measurements.—Length, pronotum, 7 mm.; posterior femora, 13; 

ovipositor, 6; width, pronotum across metazona, 3.5; posterior femora, 
across widest part, 4, across narrowest point, 1; ovipositor, across 

middle, 1.75. 
Type.—tIn the collection the American Museum of Natural History, 

New York City. ; 
Specimens evamined.—The type, one female, Napa County, Califor- 

nia (H. Edwards). 
This is a very interesting little species and is placed in this genus 

Fic. 39.—EREMOPEDES BREVICAUDA. ADULT FEMALE. 

with some doubt. The persistent, but obscure, lateral carinze of the 
pronotum, the broad vertex and the very short ovipositor are indica- 

tive of generic distinctness, but until the other sex is known, it is 
thought best to place it here. The pronotal carinz are very obscure, 
but are made more apparent by reason of the pronotal disk being 
slightly lighter in color than that of the lateral lobes. The very short 
ovipositor is unique in the whole group as represented in the fauna 

covered by the present paper. 
For the loan of this specimen for study and description I am 

indebted to Mr. William Beutenmuller. 

EREMOPEDES ALBOFASCIATA Scudder and Cockerell. 

Plagiostira albofasciata ScuppER and CocKerELL, Proc. Davenp. Acad. Nat. 

Sci., IX, 1902, p. 55, pl. mu, fig. 2.—Kirpy, Syn. Cat. Orth., I, 1906, p. 195. 

Plagiostira gracila Rean, Publ. Kans. Acad. Sci., 1905, p. 227. 
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Description.—Female. Head small, not prominent, inserted deeply 
into the pronotum; vertex moderately broad, nearly as broad as the 

interocular space; front nearly straight, broadly convex. Eyes of 
moderate size, scarcely prominent, nearly round, slightly flattened 

anteriorly. Antenne slender, more than two times as long as the 
body. Pronotum scarcely produced posteriorly over the basal seg- 

ment of the abdomen; lateral lobes shallow, not more than one-half 

as deep as long, nearly vertical below, above rounded into the disk 
without indications of lateral carinze at any point; humeral sinus 
slight, very shallow and broad; pronotal disk broadly rounded above, 
with a slight but distinct transverse sulcus on the anterior fifth; pos- 

terior margin broadly and shallowly concave, the 
anterior margin subtruncate, very slightly con- 
cave. Legs long and moderately slender; anterior 
coxal spines long and sharp; posterior femora 
moderately heavy, apically parallel for a little more 
than one-fourth of their length, armed below on 
the inner carina only with a few small stout sharp 
black spinules; anterior tibiz armed above on the 
outer margin only with three spines. Elytra con- 
cealed beneath the pronotum, mere lateral pads, 
black in color with light veins. Abdomen plump, 
not carinate; cerci simple, conical, acute, about 

three times as long as the basal width; supraanal 
plate small, triangular, entire; last abdominal seg- 
ment mesially incised apically. Ovipositor slightly 
curved upward, longer than the posterior femora, 
the tip smooth. 

The color is described by Scudder as follows: 

Apple green, conspicuously marked with a pair of latero- 

dorsal white stripes, edged on both sides with dull pink, 

running from behind the upper edge of the eyes across the 
Fic. 40.—EREMOPEDES  prothorax and abdomen, on the prothorax converging to 

ALBOPASCIATA. APULT the anterior sulcus and thereafter subparallel (marking the 
FEMALE (AFTER SCUD- nite : 
ae position of the lateral carinze, were they present) on the 

abdomen parallel, but at first diverging feebly and then 
converging a little more; the lower margin of the lateral lobes of the pronotum 

edged as broadly with white, the white margined above with pink, and this white 

stripe continues forward upon the head embracing the lower margin of the eye; 

the vertical sides of the fastigium are white basally, edged above with pink; eyes 

yellow with a large dark purplish patch; antennze with the basal joints green, 

beyond luteous, soon passing into testaceous. Legs green, the fore and middle 

femora faintly infuscated. Dorsal scutes of abdomen edged posteriorly and infe- 

riorly with white, the white margined within with pink. Ovipositor green, becoming 

testaceous apically. 

Measurements.—Length, pronotum, 7 mm.; anterior femora, 8; pos- 
terior femora, 27; ovipositor, 29. Width, pronotum at the posterior 
border, 5.5. 
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Type.—In the Musuem of Comparative Zoology, Cambridge, Massa- 
chusetts. 

Specimens examined.—The type specimen (fig. 40), a female taken 
at Mesilla Park, New Mexico by Cockerell, August 12, on Atriplex 

canescens, in the Scudder collection at Cambridge, the type of Rehn’s 
P. gracila from Arizona and an apparently full-grown nymph from 
Phoenix, Arizona (Kunze), in the National Museum. 

The above-mentioned immature specimen was presented by Bruner. 
It is almost exactly like the typeof Rehu’s P. gracéla which was kindly 
loaned to me for study by Professor Snow of the University of Kansas. 
After examining the type of Rehn’s species I unhesitatingly refer it to 
the synonomy under the present species. Aside from being more slen- 
der, due doubtlessly to immaturity, it presents no characters of sufh- 

cient systematic value to warrant its recognition as a distinct species. 

SINUS ACID OvVEt 1teVlaval 

Orchesticus SaussuRE, Rey. Mag. Zool., XI, 1859, p. 201 (not of Cabanis, 1851) .— 

Scupper, Guide Orth. N. A., 1897, p. 55; Cat. Orth. U. S., 1900, p. 76. 

Stipator Rean, Trans. Amer. Ent. Soc., XX VII, 1900, p. 90; Proc. Acad. Nat. 

Sci., Philad., 1904 (1904), p. 543.—Kuirpy, Syn. Cat. Orth., II, 1906, p. 183. 

Description.—Head of moderate size; vertex broad, about one-third 

as broad as the interocular space. Pronotum large and posteriorly 
moderately produced, rounded above, and without carine or with bare 
traces on the posterior portion, where the disk is sometimes slightly 
flattened; lateral lobes well developed; prosternum armed with a pair of 
spines, sometimes short, but usually long, and always distinct. Elytra 
of the female lateral and not, or barely, projecting beyond the pro- 
notum, of the male overlapping above and projecting beyond the pro- 

notum a distance equal to one-third the length of the pronotum or less. 
Legs moderately stout, the posterior femora more than two times as 
long as the pronotum and much swollen basally; anterior tibie armed 
above on the outer margin only with three spines except in S. amer/- 
canus where both margins are sometimes armed. Supraanal plate 
small, rectangular in both sexes; cerci round, simple in the female, 

in the male armed on the inner side with a large tooth; ovipositor 
curved more or less upward, usually quite noticably so, and varying 

in length from scarcely one-fourth longer to nearly three times longer 
than the pronotum. 

LType— Orchesticus americanus Saussure. 
The variation in the armature of the anterior tibie is apparently 

confined to the type species, none others examined exhibiting this 
peculiarity. This is one of our largest genera, and the species is 
distributed quite widely over the southern and western United States 
and at least two species extend into Mexico. The species range in 

size from the largest to the smallest of our Decticine. Asa rule they 
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are quite rare, though occasionally some species are not uncommon in 
certain localities. In food habits they are probably both herbivorous 
and carnivorous. 

Separate tables are given for the separation of the two sexes of 
these insects. This was found desirable as it makes easier the deter- 
mination of the species. 

KEY TO THE SPECIES OF STIPATOR—MALES. 

A. Cereal tooth situated much beyond the middle of the cereus, as thick, or almost 

as thick, and as long, or longer, than that portion of the cercus beyond it, api- 

cally rounded. ; 

B. Size large, pronotum 11-16 mm. in length. .--.-.--.-..----- americanus, p. 341 

B’. Size small, pronotum 5-8 mm. in length. 

C. Posterior femora longer, armed on the inner inferior carina with several small 

but distinct spines; prozona nearly as convex posteriorly as anteriorly and 

the posterior border well rounded’. 2-222 22-52 2-ee-e ee ee bruneri, p. 348 

C’. Posterior femora relatively shorter, inconspicuously armed on the inner 
inferior carina with a few very minute spinules; prozona slightly 

flattened posteriorly and the posterior margin usually more truncate 

sat cad astaks Dose See aeeee ae week Meee e cee eee Bee slevensonti, p. 344 

A’, Cereal tooth situated about the middle of the cercus, not as thick nor nearly as 
long as that portion of the cereus beyond it, apically acute. 

B. Size smaller, pronotum 8-10 mm. in length. 

C. Disk of the pronotum usually no lighter in color than the upper portions of 

the lateral lobes and rounded, the lateral carinze not indicated. 

D. Antenne usually banded. Body more robust...-.----.---- grandis p. 3847 

D’. Antennze uniform in color. Body more slender. 
grandis var. insignis, p. 349 

©’. Disk of the pronotum always lighter in color than the upper portion of the 

lateral lobes and slightly flattened, the lateral carinze often indicated. 

nigromarginata, p. 346 

BY. Size large; pronotum 11—13!'mm. im length2 22-2252 -- 22 )-eeee oe grandis, p. 347 

KEY TO THE SPECIES OF STIPATOR—FEMALES. 

A. Large, pronotum 11-16 mm. in length. 

B. General color yellow; pronotum usually a little flattened posteriorly and there 

with a trace of a median carina on each side of which is usually a broad 

fuscous patch, strongly contrasted with the general color; ovipositor rarely 

as libtletas:25smamy mel eno theese eee eee americanus, p. 341 

B’. General color brown or yellowish-brown; pronotum not flattened posteriorly 

and without a trace of median carina or fuscous patches; ovipositor rarely 

over: 26mm. nile othe ae See oe er ee grandis, p. 347 

A’, Smaller, pronotum 5-10 mm. in length. 

B. Dorsal surface of the pronotum and the upper half of the lateral lobes usually 

unicolorous; size variable. 

C. Posterior femora inconspicuously spined on the inner-inferior carina with a 

few very minute spinules.:. ..2. 22222 Lace 6 2 Soe a noe - SICDENSONT pease 

C’. Posterior femora more conspicuously spined on the inner-inferior carina 

with several small spines. 

D. Larger, pronotum 9-10 mm. in length; posterior femora scarcely infuscated 

apically. 

EK. Stouter; antennz usually banded-..-.-..2.....-..2-..-.- grandis, p. 347 

KE’. More slender; antennze uniform in color .... grandis var. insignis, p. 349 
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D’. Smaller, pronotum 7-8 mm. in length; posterior femora deeply infus- 

CHUCCh AORN S bos sondaondpoenSeos GoesEa po eoe pe eeer bruneri, p. 348 

B’. Pronotum dorsally light yellowish, always lighter colored than the upper half 

of the lateral lobes, which are infuscated ; size medium, pronotum about 

8 or 9mm., rarely 10 mm. in length. 

GC. Posterior femora slender, more than five times as long as the basal width ; 

lateral lobes well developed, fig. 44-.......--.----- nigromarginata, p. 846 

C’. Posterior femora stout, less than five times as long as the basal width ; 

lateral lobeslessideveloped= =... 2.2 = =. J-55 52S eee ateloploides, p. 350 

STIPATOR AMERICANUS Saussure. 

Orchesticus americanus SAussURE, Rey. Mag. Zool., XI, 1859, p. 201; Orth. Nova. 

Amer., I, 1859, p. 5. —WaLKeEr, Cat. Derm. Salt. Orth. Brit. Mus., II, 1869, 

p. 248.—Scupper, Can. Ent., XX VI, 1894, pp. 180, 183; Cat. Orth. U. S., 

1900, p. 76. 
Stipator americanus Renn, Trans. Amer. Ent. Soc., X XVII, 1900, p. 90.—Kirsy, 

Syn. Cat. Orth., II, 1906, p. 185. 

Anabrus haldemanii Grrarp, Marcy’s Expl. Red River, 1853, p. 259, pl. xv, figs. 

5-8; 1854, p. 248, pl. xv, figs. 5-8.—WatLker, Cat. Derm. Salt. Orth. Brit. 

Mus., II, 1869, p. 239..THomas, Ann. Rept. U. S. Geol. Surv. Terr., I, 

1871, p. 265; Can. Ent., XII, 1880, p. 223; Rep. U.S. Ent. Comm., IT, 1881, 

p. 259.—Guover, Ill. N. A. Ent., Orth., 1872, pl. vu, fig. 16. 

Pterolepis haldemanii THomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1872, 

p. 441. 
Thyreonotus haldemanii Bruner, Publ. Nebr. Acad. Sci., II, 1893, p. 31. 

Stipator haldemanii Renn, Trans. Amer. Ent. Soc., XX VIT, 1900, p. 90.—Krrpy, 

© Syn. Cat. Orth., 11, 1906, p: 183. 
Thyreonotus cragini Bruner, Bull. Washb. Coll., I, 1885, p. 129; 1886, p. 196; 

Publ. Nebr. Acad. Sci., III, 1893, p. 31. 

Orchesticus cragini ScuppER, Can. Ent., XX VI, 1894, pp. 180, 183; Cat. Orth., 

UeS:, 1900p. 76: 
Stipator cragini Rean, Trans. Amer. Ent. Soc., XX VII, 1900, p. 90.—Kirpy, 

Syn. Cat. Orth., II, 1906, p. 183. 

Description.—Head moderately prominent, no broader than the 
front of the pronotum, into which it is quite deeply set; fastigium 
one-third as broad as the interocular space, scarcely two times as 
broad as one of the eyes; front but little convex; eyes medium in 

size, moderately prominent, nearly round; antenn long and slender, 

much longer than the body. Pronotum large and posteriorly much 
produced over the base of the abdomen; lateral lobes well developed, 
‘but not nearly as deep as long, nearly vertical, the posterior margin 
strongly sinuous; lateral and median carinee wholly absent on the ante- 

rior portion of the pronotum, on the posterior portion indicated more 
or less plainly behind a transverse sulcus that crosses the disk some- 
what behind the middle; pronotal disk rounded on the anterior por- 
tion, behind the transverse sulcus, usually somewhat flattened, the 

‘anterior margin truncate, posterior margin semicircularly rounded; 

prosternal spines moderately long and slender. Wings lateral and 
wholly concealed beneath the pronotum in the female, in the male 
much overlapping above and projecting somewhat beyond the pro- 
notum. Legs long and stout; anterior tibiz armed above on the outer 
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marein with three spines and on the inner margin with one or two 

spines or unarmed; posterior femora more than two times as long as 

the pronotum and much swollen on the basal two-thirds, usually 
armed on the apical half beneath, on the inner carina with a number of 
small sharp spinules, but sometimes very minute or wholly absent. 

Abdomen large and plump, scarcely carinate above; cerci of the male 
about four times as long as the basal breadth, bent inward on the apical 
third and on the curved outer margin with a blunt tooth not as long 

as the cireal width at that point (fig. 42), of the female simple, taper- 
ing to a sharp point, about three or three and one-half times as long 
as the basal width; ovipositor varying from one-sixth shorter to 
slightly longer than the posterior femora, nearly straight in the basal 
two-thirds, apically very moderately curved upward. 

Figs. 41, 42.—STIPATOR AMERICANUS. 41, ADULT MALE. 42, CERCUS OF MALE. 

General color yellow, the tip of the ovipositor usually infuscated, 
the elytra of the males blackish, with yellow outer and apical margins; 
the disk of the pronotum (fig. 41) has the posterior margin black and 
behind the transverse sulcus marked on either side of the median 
carina with a broad black band, usually very conspicuous, seldom 
obscure, and very rarely indistinct or missing. The general color is 
sometimes much darker than usual, but usually it is distinctly yellow. 

Measurements. —Length, pronotum, male, 11-14 mm., female, 11-16; 

posterior femora, male, 24-32; female, 26-39; ovipositor, 25-32; cerci 

of male, 3. 

Specimens examined.—A \arge number of specimens of both sexes, 
both adult and immature, from various regions in the middle and 

southern United States. 
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Americanus occurs throughout the middle and southern United States 
from Wyoming and Texas and east to Tennessee. The adults appear 
as early as May in Texas, and specimensin the National Museum from 
Kansas and Colorado are labeled as having been taken in September. 
The present species is peculiar in having the anterior tibiz armed above 
sometimes on one margin only and sometimes on both margins. Such 

variability is unknown in any other member of the genus. Little diffi- 
culty will be found in the identification of this large insect. The size 
alone at once separates it from all other species except grandis and the 
color, markings, length of the ovipositorand the structure of the cerci 
of the male serve to easily separate it from that species. 

The insect here described is very surely the americanus of Saussure. 

In his deseription of the genus Orchesticus he describes the pronotum 
as subcarinate, and this is the only species of the genus known to me of 
which this is true, nor has any other of our species of Sf¢pator got ovi- 
positors long enough to fit the measurements given by Saussure for 
americanus. Thesynonomy of haldemanii and craginé with this species 

has beenarrivedat by a careful study of descriptions and illustrations, 
as wellas an examination of types of crag7n7and specimens of ha/demanii 
in the U. S. National Museum. 

In spite of the somewhat extended bibliography of americanus there 
is nothing published, so far as known to me, bearing upon the life 

history or habits. 

STIPATOR BRUNERI, new species. 

Description.—Head of moderate size, not prominent, quite deeply 
inserted into the pronotum; fastigium prominent, one-third as broad 
as the interocular space; front as in americanus. Eyes rounded, mod- 
erately prominent; antenne very long and slender. Pronotum large 
and much produced posteriorly; lateral lobes well developed, slightly 
slanting outward and quite strongly sinuous behind; lateral and 
median carinz not indicated at any point, the pronotal disk smooth 

and evenly rounded, without transverse sulce or with a very incon- 

spicuous one; anterior margin of the pronotal disk truncate, the pos- 
terior margin semicircularly rounded; prosternal spines distinct, 
usually short and somewhat blunt. Wings completely concealed 
beneath the pronotum in the female, in the male overlapping dorsally 
and projecting very little beyond the pronotum; anterior tibis armed 
above on the outer margin only with three spines; posterior femora 
long and shaped as in americanus, armed below on the inner carina 
with several distinct but small spines. Abdomen moderately stout, 
scarcely carinate; cerci of the male scarcely more than three times 
as long as the basal width and apically forked, the outer branch blunt 
and nearly ina line with the main body of the cercus and the inner 

branch at a right angle with it and sharp pointed, a little decurved, 
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very Faailone to the fipure of aha cercl of the next species ie 43), 

The cerci of the female are simple, pointed, about three times as long 
as the basal width. Ovipositor short and heavy, usually but little 
more than one-half as long as the posterior femora, but sometimes 
three-fourths as long and curved upward. 

General color brownish, sometimes yellowish brown; tip of the 
ovipositor, knees of the posterior femora and edge of the posterior 
margin of the pronotum blackish and the lower and posterior margins 
of the pronotum usually, but not always, yellowish, much lighter than 
the general color. 

Measurements.—Length, pronotum, male, 7-8 mm., female, 7.5-8; 
posterior femora, male, 21-24, female, 24-25; cerci, male, about 1.5; 

ovipositor, 13-18. 
Type—Cat. No. 10169, U. S. National Museum. 
Material ecamined.—Five males, five females, Texas, Types, U. S. 

National Museum, and specimens from the same State in the collections 
of Scudder and Morse. 

Described from two males and five females from Texas (Belfrage). 
The Scudder collection contains one pair from the same collection, 

and Professor Morse took a female at Quanah, Texas, on August 21. 

This specimen has the ovipositor, 18 mm. long, 4 mm. more than the 
other females studied. Otherwise it is normal. 

The longer posterior femora with the more distinct ventral spines 
and the usually shorter ovipositor will serve to separate this species 
with considerable certainty from its nearer allies. 

STIPATOR STEVENSONII Thomas. 

Anabrus stevensonii THomas, Proc. Acad. Nat. Sci. Phila., 1870, p. 75; Ann. Rept. 

U. S. Geol. Surv. Terr., II, 1871, pp. 265, 266.—Gtuover, Ill. N. A. Ent., 

Orth., 1874, pl. xv, fig. 19. ; 

Pterolepis stevensonii THomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1872, p. 441. 

Orchesticus stevenson ScupDER, Can. Ent., XX VI, 1894, pp. 180, 183; Cat. Orth. 

We Seq WES jou 1/0 

Stipator eeNSOMh Rean, Trans. Amer. Ent. Soc., X X VII, 1900, p. 90.—Kirpy, 

Syn. Cat. Orth., II, 1906, p. 183. 

Anabrus minutus Thomas, Proc. Acad. Nat. Sci., Phila., 1870, p. 75; Ann. Rept. 

U.S. Geol. Surv. Terr., II, 1871, pp. 265, 267.—Bruner, Publ. Nebr. Acad. 

Sci., LD, 1893; p. ol: 

Pterolepis minutus Tuomas, Ann. Rept. U. 8. Geol. Surv. Terr., V, 1872, p. 441.— 

GLovER, Ill. N. A. Ent., Orth., 1872, pl. x1, fig. 17. 

ee minutus ScuppER, Can. Ent., X XVI, 1894, pp. 180, 183; Cat. Orth. 

URS L900 mp peiOsedie 

ae tinnents Reun, Trans. Amer. Ent. Soc., XX VII, 1900, p. 90.—Krrpy, 

Syn. Cat. Orth., II, 1906, p. 183. < 

Thyreonotus scudderi Bruner, Bull. Washb. Coll., I, 1885, pp. 129, 1380; 1886, p. 196; 

Publ. Nebr. Acad. Sci., III, 1893, p. 31. 

Orchesticus scuddert ScuppErR, Can. Ent., X X VI, 1894, pp. 180, 183; Cat. Orth., 

U. 8., 1900, p. 77. 
Stipator scudderi Renn, Trans. Amer. Ent. Soc., XX VII, 1900, p. 90.—Krrsy, 

Syn, Cat. Orth., II, 1906, p. 183. 



No. 1530. THE DECTICINA OF NORTH AMERICA—CA UDELL. 345 

Description.—Head, pronotum, abdomen, and wings as in the pre- 
ceding species except that the posterior margin of the pronotal disk 
is less rounded than in bruner/, being sometimes almost truncate.  Pro- 
sternal spines variable, sometimes short and blunt and sometimes quite 
long and sharp. Anterior tibize armed above on the outer margin 
only with three spines, very rarely with four; posterior femora some- 

what more abruptly swollen basally than in drwner7, and the inner carina 
below is unarmed or armed with but a few very inconspicuous spinules, 
‘arely at all prominent; cerci shaped as in dbriuner7, those of the male 
relatively longer, as compared with the basal width (fig. 43). Ovi- 
positor more slender than in drunert and generally considerably 
longer, being from about two-thirds as long to fully as long as the pos- 

terior femora. 
Color as described under the preceding species and similarly variable. 
Measurements.—Leneth, pronotum, male, 5-6.5 mm., female, 5-7; 

posterior femora, male, 16-18, female, 15-21; cerci of male, about 1.5; 

ovipositor, 14-18. 
Type.—Cat. No. 1106, U.S. National Museum. 

Specimens examined.—Many specimens in various collections from 
localities from South Dakota through Nebraska, Kansas, and Colorado 
to New Mexico. A male in the collection of the National Museum is 
labeled ‘‘ Florida,” but very probably erroneously so. 

Superficially this species resembles very closely a species of the 
genus Eremopedes.“ I have taken it ona stony hillside in Colorado, 
at the base of the mountains, actively hopping about during the middle 
of the day. They are adepts at eluding capture, their color 
harmonizing well with that of the surrounding grass and_ stones. 

The synonymy of mnutus and stevensonii seems 

very certain. The type of stevensont seems to be 
lost, but the figure given by Glover shows no 
specific differences between that species and 
minutus. Glover's figure was made soon after b 
the description of stevensonz, and as he always, | rie. 43—sriparor srevey- 

when possible, drew from authentic specimens, 8°N1._ CERCUS AND Last 
conclusions may usually be based upon his draw: ene ery 2a) 

ings with considerable certainty. His figure 
agrees in size with those given by Thomas, and the original description 

fails to give any sufficient character for separating it from minutus. 
A careful examination of the original descriptions of both stevensoni 
and minutus, examination of the figures of both species by Glover 
and a study of the types of ménutus and a series of additional speci- 
mens of that species leads me to the conclusion that there is but one 
species represented. The type of Bruner’s scwdder7 has been seen and 
found to belong here. 

a4See discussion under Hremopedes balli on p. 336. 
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STIPATOR NIGROMARGINATA Caudell. 

Orchesticus nigromarginata CAUDELL, Trans. Amer. Ent. Soc., X X VITT, 1902, p. 89. 

Stipator nigromarginatus Kirpy, Syn. Cat. Orth., II, 1906, p. 183. 

Description.— Vertex moderately broad, about one-half as broad as 
the interocular space; eyes rounded, anteriorly truncate, scarcely 
prominent. Pronotum well produced prosteriorly; lateral lobes longer 
than deep, the posterior margin sinuate; disk very slightly flattened; 
lateral carine very slightly indicated but more noticeably located. by 
the abrupt change in color from the usually light colored dorsum to 
the infuscated upper portion of the lateral lobes; median carina not 
indicated. Legs, wings, abdomen, cerci,and ovipositoras in grand/s var. 

insignis. Color varying shades of brown with the upper part of the late- 
ral lobes of the pronotum and sides of the abdomen nearly always black, 
conspicuously contrasted with the top of the pronotum and abdomen 
which are much lighter in color. This lateral infuscation of the pro- 
notum and abdomen extends also onto the head, embracing the eyes and 

Fig. 44.—STIPATOR NIGROMARGINATUS. ADULT FEMALE. 

sides of the fastigium. The antenne are uniformly brown or, rarely, 

light banded. The lateral infuscation of the sides is sometimes more 
or less broken and the disk of the pronotum is sometimes, but rarely, 

dark, not so distinctly contrasted with the sides. 

Measurements.—Length, poner male, 7.5-8.5 mm., female, 8-10; 

posterior femora, male, 22.5-23, female, 26-29; ovipositor, 16-21.5; 

width, posterior femora at the hase: male, 3.75, female, 4.5. 

Type.—Cat No. 6119, U. S. National Niccecrnn. 
Specimens examined.—The type, a single female, from Texas (Bel- 

frage), and a female (fig. 44) from Perkins, Oklahoma, August 13, and 
material from Kansas and Texas. 

In June and August, 1904, Prof. F. B. lsely, of Wichita, Kansas, 

sent me some nymphs from Clearwater, Kansas, and Barber took 
nymphs at Brownsville, Texas, in May. Inthe Scudder collection are 
two males and one female from Lakin, Kansas, 3,000 feet, September 

1, and one female from Texas and one from Georgia. 
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In the central United States the young of nzgromarginata probably 
issue in May and mature in July. Professor Isely writes me that the 
nymphs make no attempt to escape capture by leaping, but only by 
running. This seems almost incredible in view of the well-developed 
posterior femora, which are certainly better fitted for leaping than for 
running. 

STIPATOR NIGROMARGINATUS var. GRISEIS, new variety. 

Description.—Diftering quite distinctly from the typical form in 
being light gray in color. The dorsum is somewhat lighter than 
the upper part of the lateral lobes, as in typical specimens. It is a 
good color form and is worthy of a varictal name. 

Measurements.—Length, pronotum, male, 7.5 mm., female, 8.5; 

posterior femora, male, 21, female, 26; ovipositor, 20; width, posterior 

femora at the base, male, 3.75, female, 4.5. 

Type.—Cat. No. 10171, U. S. National Museum. 
Specimens examined.—One male, one female, Haigler, Nebraska 

(Carriker), and other specimens in the Bruner collection. 

STIPATOR GRANDIS Rehn. 

Stipator grandis Rerun, Proc. Acad. Nat. Sci. Phila., 1904, pp. 544, 545.—Kuirpy, 

Syn. Cat. Orth., II, 1906, p. 183. 

Description.—Head quite large and prominent; fastigium promi- 
nent, about as broad as the length of one of the rounded and moder- 
ately prominent eyes; antenne long and slender. Pronotum large, 
extending well back over the base of the abdomen; lateral lobes 
longer than high and moderately slanting, the posterior margin mod- 
erately sinuate; carine not Indicated, neither lateral nor median, the 
disk uniformly rounded, usually slightly broader posteriorly; pos- 

terior margin semicircularly rounded, anterior margin truncate. 
Prosternal spines long and sharp. Wings wholly concealed beneath 
the pronotum in the female, in the male projecting slightly, as in amer?- 
canus. Anterior tibiz armed above on the outer margin only with three 
spines; posterior femora more than two times as long as the pronotum 

r=) 

and much swollen on the basal three-fifths, armed beneath on the inner 

carina with several short, sharp black spines; anterior femora armed 
below on the inner carina with a few short stout black spines, the 
middle femora sometimes with one or two similar ones. Abdomen 
moderately heavy, usually more slender than that of americanus and 

scarcely carinate. Cerci of the male about four times as long as the 
basal width, and furnished on the inner side near the middle with a 
heavy sharp tooth as long as the cercal width at that point, like that 
of var. ¢nsignis (fig. 45). Cerciof the female simple, acute, and about 
the same relative length as those of the male. Ovipositor variable in 
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length, varying from about one-half as long to nearly as long as the 
posterior femora, moderately curved upward. 

Color varying from dark to light brown, the antenne ringed with 
brown; lateral lobes of the pronotum with the lower borders generally 
noticeably lighter in color than the rest; sometimes the disk of the pro- 
notum is much lighter than the upper part of the lateral lobe, while in 
other cases the color is quite uniform. One specimen, a male from 

Texas, has yellow stripes marking the sites of the lateral carine of the 
pronotum and another, from Brownsville, Texas, has the disk green. 
Tibial spines usually black at the base and the short spines on the 
femora black. 
Measurments.—Length, pronotum, male, 9-13 mm., female, 10.5- 

13; posterior femora, male, 26-35, female, 32-37; cercus, saci, about 
3, Ovipositor, 15-29. 

Type.—In the Academy of Natural Sciences, Philadelphia. 
Specimens examined.—The type and other specimens from Mexico 

anda number of individuals from Texas. 

The type, a single female, is from Alta Mira, Tamaulipas, Mexico, 
taken on June 27, by M. E. Hoag. The National Museum contains 

two pairs—a female from Carrizo Springs, Texas, August 28, collected 

by Dr. A. Wadgymar in 1885, a male from Brownsville, Texas, taken 
by C. H. T. Townsend, and one pair taken at Brownsville, Texas, by 

C. Scheffer. 
Besides these I have seen specimens in the Scudder collection from 

Eagle Pass, Texas, Montelovey, Mexico, and from Texas without 
definite loc: Tie also a number of both sexes from Texas, in the col- 
lection of the Museum of Comparative Zoology in Caaitles Mas- 
sachusetts, and Bruner has specimens from Carrizo Springs, Texas. 
Othersare in the Museumof the Brooklyn Institute of Artsand Sciences, 
in Brooklyn, New York. Professor Morse has taken what he 
says is this species in Oklahoma. Two pairs from Brownsville, Texas, 
taken by Scheffer are much below the average in size, but seem to 

present no structural differences. The size as represented by these 
four specimens, one male and one female of which is in the National 
Museum, a gift from the collector, are as follows: 

Length, pronotum, male, 9mm., female, 10.5; posterior femora, 

male, 26-28, female, 33; ovipositor, 15-18. 
This species attains the largest size of any other member of the 

genus except S. americanus. From americanus it is usually separable 
with but little difficulty by the characters given in the table of species. 
The color is quite variable, but the most striking variation is in the 
length of the ovipositor. A complete gradation from the shorter to 
the longer ovipositor exists, the following lengths represented by the 
series examined: 15, 18, 19, 20, 21, 22, 28, 25,29. The cerci of young 

males have the inner tooth much shortened. 
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STIPATOR GRANDIS var. INSIGNIS, new variety. 

Description. —Uead medium in size, not prominent; fastigium broad, 
one-half or more as broad as the interocular space, very prominent. 

Eyes medium, not prominent, well rounded. Pronotum very narrow 
and slender, posteriorly much produced; lateral lobes well developed 
but not as deep as long, the posterior margin strongly sinuous; carine 
none; pronotal disk evenly rounded, anteriorly truncate, posteriorly 
semicircularly rounded, no transverse sulci noticeable. Prosternal 
spines well developed. Legs long, the posterior femora much but 
gradually swollen on-the basal three-fifths, armed below on the inner 
‘arina with several short stout sharp spines, directed backwards; 
anterior tibiz armed above on the outer margin only with three long 
spines. Wings concealed in the female, in the male the elytra overlap 
above and project slightly beyond the pronotum. Abdomen long and 
narrow, scarcely carinate above; cerci in the male round and armed 
on the inner side about the middle with a large sharp tooth as long as 
the cereal width at that point (fig. 45), in the female simple, pointed; 
ovipositor about two-thirds as long as the posterior femora, moderately 

stout and curved upwards in the apical third. 
Color brown, usually darker at the tips of the posterior femora and 

ovipositor; disk of the pronotum and the upper portions of the lateral 
lobes usually unicolorous, disk of the elytra of the male black with 
yellowish borders; lateral lobes of the pronotum mar- 
gined below with yellowish; antenne uniformly light 
brown in all specimens examined. 

Measurements.—Length, pronotum, male, 9-9.5 mm., 

female, 9-10; posterior femora, male, 25-28, female, 
27-31; ovipositor, 16-20. 

Type.—Cat. No. 10170, U. 5. National Museum. Fig, 45,—STIPATOR 
Specemens examined.—One male and three females, — ¢hAX?R VAR TS 

the types, from Dallas, Texas, three males and five — ormaze. 

females in the Scudder collection, all from the type 
locality, and one male from San Antonio, Texas, June, in Professor 

Bruner’s collection; also one male from Kansas, one immature speci- 
men from Brownsville, Texas (Barber), and one adult female from the 

same locality (Snow), in the National Museum collection. 
Occasionally this variety has the sides of the pronotum black, as in 

nigromarginata, to which species this is quite closely related in many 
ways. But this insect is surely distinct from négromarginata, though 
the differences are more easily seen than described. The more broadly 
rounded pronotum of nzgromarginata, together with the more often 
blackened lateral lobes of the pronotum, will usually serve to separate 
it from this insect. 
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STIPATOR ATELOPLOIDES, new species. 

Description.—Female, head moderately large and well inserted into 
the pronotum; vertex prominent and narrow, scarcely one-half as 
broad as one of the eyes; interocular space as broad as one of the eyes; 
eyes moderate in size and prominence, slightly longer than broad. 
Pronotum large and posteriorly well produced, but the lateral lobes 
are poorly developed, being so shallow as to give the insect a distinct 
resemblance to members of the genus Ateloplus. The posterior mar- 
gins of the lateral lobes are scarcely sinuous and the lateral and 
median carine are not indicated. Pronotal disk regularly rounded, 
subtruncate both anteriorly and posteriorly, not much broader behind 
than in front, marked across the middle of the anterior half by ¢ 
shght transverse sulcus. Prosternum armed with a pair of short 
erect spines. Legs stout; posterior femora much swollen on the 

basal two-thirds, armed below on each margin with a few short, stout, 

black spines; anterior tibiz armed above on the outer side with three 
spines; middle tibiz armed above on both margins; anterior and inter- 
mediate femora armed below on one side only with two or three short, 

stout spinules. Elytra and wings wholly aborted. Abdomen plump, 
obscurely carinate above; cerci short and stout, about two and one- 
half times as long as the basal width and tapering to a point. 
Ovipositor two-thirds as long as the posterior femora and curved 
moderately upward. General color pale yellowish with the spinules 
of the femora black, those of the tibie black at the base and at the 

tip; abdomen sprinkled with nearly microscopic round, black spots, 
the posterior margin of each segment with a row of the largest ones, 
and marked on the side at the base with an elongate fuscous patch 
which extends back to about the middle of the abdomen. This fuscous 
patch is the continuation of a lateral thoracic band which bends 
upward on the middle of the pronotum, leaving the lower margin of 
the lateral lobes yellow and giving the pronotal disk a clepsydrate 
appearance. The anterior and intermediate femora and tibiz are 
splotched with fuscous, the former apically, the latter basally. 

Measurements.—Length, pronotum, 7 mm.; posterior femora, 20; 
ovipositor, 13; width, posterior femora at widest point, 4.5, at nar- 
rowest point, 1.5. : 

Type.—Cat. No. 10172, U. S. National Museum. 
Specimens examined.—One female, the type, San Jose del Cabo, 

Mexico. Presented by Professor Bruner. 

This species is in general appearance an aberrent member of the 
genus, though in general structure it is unmistakably a Stzpator. The 
less slender posterior femora, and especially the shallow lateral lobes 
of the pronotum, give it much the appearance of an Ateloplus, but the 
armed prosternum prohibits its reference to that genus. 
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ANABRUS Haldeman. 

Anabrus HALDEMAN, Stansb. Expl. Utah, 1852, p. 371.—Herman, Verhandl. der 

k. k. zool.-bot. Gesellsch. Wien, XXIV, 1874, pp. 200, 209.—TuHomas, 2d 

Rept. U. S. Ent. Comm., 1880, p. 169.—Kirsy, Syn. Cat. Orth., II, 1906, 

WO, iste 

Description.—Head moderately large and prominent, quite deeply 
inserted into the pronotum; eyes rounded and moderately prominent; 
vertex quite prominent, about one-third as broad as the interocular 
space. Pronotum large and much produced posteriorly; lateral 
carine not indicated on the anterior half, posteriorly present but 
blunt or obscure; median carina present on the posterior portion only 
and there very obscure, sometimes scarcely discernible; disk smooth, 

evenly rounded transversely on the anterior half, posteriorly some- 
what flattened, a slight transverse sulcus across the anterior portion, 
usually scarcely noticeable and never conspicuous, and marked near 
the middle with a V-shaped sulcus or depression, usually quite notic- 
able; anterior margin of the disk truncate, the posterior margin sub- 
truncate or broadly rounded; lateral lobes well developed, posteriorly 
sinuate. Prosternum unarmed. Wings of female broad, nearly but 

not quite meeting on the dorsal line but wholly concealed beneath the 
pronotum; of male overlapping, strongly convex and_ projecting 

slightly beyond the pronotal disk. Legs short and stout, the posterior 
femora less than two timesas long asthe pronotum, except in AL. dongipes, 
and armed below on both margins with from one to several small 
spines; anterior tibiv variable in armature, the outer side armed with 

from three to five, usually four or five, spines and the inner side 
unarmed or, usually, armed with from one to three spines, the usual 

number being one or two. Abdomen plump, not carinate.  Cerci 

simple and conical in the female, in the male apically flattened and 
furcate, the branches forming two sharp incurved claws; subgenital 

plate apically broadly notched in both sexes, in the female with acute 
angles and at the base on each side with an apically rounded lobe 
which may be designated as the subgenital lobes; supraanal plate 
triangular, usually almost hidden, especially in the male; ovipositor 

varying in length from a little shorter to considerably longer than the 
posterior femora and curved slightly and quite uniformly upfvard, 
‘arely straight. 
Type.—Anabrus simplea Haldeman. 
The members of this genus and the one following comprise the only 

injurious members of our Decticine. ‘Hordes of Anabrus at times 
invade cultivated areas in the western United States and do immense 
damage. They are known by several common names, among which 
are great plains cricket, western cricket, war cricket, army cricket, 
mormon cricket, Idaho cricket, coulee cricket, and Idaho devil. This 
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latter name, however, is more often applied to members of the steno- 
pelmatid genus Stenopelmatus. 

There has been recognized three distinct species of Anabrus, ranging 

from the plains east of the Rocky Mountains to the Pacific, and some 
orthopterists believe there are really many more species. In my study 

of the genus I have examined several hundred specimens from localities 
ranging from Kansas to California, north to Washington and British 
Columbia, and from altitudes varying from the plains of Kansas to the 
treeless heights of mountain peaks. Much time has been spent in 
search for stable characters for the separation of the various described 

species. So great is the range of variation in both structure and colora- 
tion and so apparently distinct are the extremes that the multiplicity 

of forms seemed at first certain, but such seems now scarcely probable 

of proof. With but a few specimens from different localities before 
him a worker will find the recognition of two or more forms easy, but 
the examination of a long series usually merges the supposedly distinct 
species into one. In 1897 Scudder” separates the species apparently 
to his satisfaction. There he considers the form occurring in Wash- 
ington and recorded as purpurascens to be not that species, but s7mplex. 
But two years later, in his Catalogue of the Orthoptera of the United 
States, he includes Washington in the habitat of purpurascens, thus 
showing a reversal of opinion. An examination of the Scudder col- 
lection shows no satisfactory division of this genus into species, a fact 
expressive of the difficulty of the task. In the course of my investi- 
gation and studies I found some promising characters, but upon trial 
their value as stable means of separating the mass of material into 
species proved unreliable. 

Professor Gillette suggested, and for a time strenuously maintained, 
that the relative lengths of the posterior and intermediate tibix were 
of specific value for the separation of s¢mplexw and purpurascens, in 
simplex the posterior tibize being less than two times as long as the 
intermediate ones, while in purpurascens the hind tibiz are twice or 

more than twice as long as the middle ones. But when determined by 
this character both s/mplex and purpurascens were found in nearly 
every State and Territory where either species is known to occur, and 
material, obviously of one catch, yielded both species. The subgenital 
lobes of the females also presented promising possibilities, but upon 
trial were also found wanting. Their extending to or beyond the apex 
of the subgenital plate seemed very suggestive of a differentiating 
character, but the examination of a large number of specimens resulted 
in the rejection of this as a specific character. Color is also useless, 
as individuals of all shades are said to be found among living swarms. 
Putnam says that scarcely any two of the many specimens seen in Mid- 
dle Park, Colorado, were colored alike. Length and shape of ovipos- 

a@Psyche, VIII, p. 95. 
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itor were bonsidored | as were also size and habitat, but none proved 

serviceable for the separation of the specimens before me into species. 
That Anabrus coloradus is but a form of A. s¢inplex is strongly indi- 

cated by the fact that the author himself probably failed to prope rly 
differentiate his own species since he mentions specimens occurring in 
high altitudes in Colorado as purpurascens, while coloradus is certainly 
the typically alpine form, and Scudder has pointed out that the high 
altitude species mentioned by Thomas was not purpurascens, but 
coloradus. Again, specimens which are very probably coloradus, from 
Middle Park, Colorado, were treated of by Putnam and Thomas as 4. 
simplex. This all goes to show that the separation of these species 

was not satisfactory, and my reduction of them to varieties of one 
species seems to me amply justified. 

My studies have been confined almost entirely to cabinet specimens, 
and future examination of living or fresh material may justify the 
restoration of the varietal names here employed to specific rank and 
the recognition of additional species. But for the present I am unable 
to consider our described forms as representing more than one species, 
recognizing, however, a number of named varieties. The habits of 

all being ssscuiellle the same I consider indicative of their being con- 
specific. This complex species and two new ones herein character- 
ized may be separated by the following table: 

KEY TO THE SPECIES OF ANABRUS. 

A. Posterior femora less than two times as long as the pronotum. 

B. Cerci of the male with the apical branches not widely divergent (fig. =e 

Smaller, pronotum of both sexes under 15 mm. in length... .-.: s eed (By 0) Be 

B’. Cerci of the male with the apical branches widely divergent (fig. 48). ieee 
pronotum of both sexes more than 15 mm. in length........- -cerciata, p- 361 

A’. Posterior femora more than two times as long as the pronotum. - .Jongipes, p. 361 

ANABRUS SIMPLEX Haldeman. 

Anabrus simplex HaupeMAN, Stansb. Expl. Utah, 1852, p. 372, pl. x, fig. 4.— 

AupricH, Bull. no. 41, Exp. Stat., Idaho, ie p: 302, fone Bull. 

no. 56, Exp. Stat., Nevada, 1904, p. 10. pl.—Guituerrr, Ent. News, XV, 1904, 

p. 321, pl. x1x.—GIL.erre and Jonnson, Bull. no. 101, Exp. Stat., Colorado, 

1905, pp. 1-16, pl. 1.—Reun, Ent. News, X VII, 1906, p. 288. cee Syn. 

Cat. Orth., II, 1906, p. 191. [Additional references in Scudder’s Index of 

Orthoptera (1901). ] 

Anabrus purpurascens Unter, Proc. Ent. Soc. Philad., II, 1864, p. 550.—Houuts, 

Bull. no. 38, U. 8. Dept. Agric., Bur. Ent., 1904, p. 107.—Kuirpy, Syn. 

Cat. Orth., II, 1906, p. 191. [Additional references in Scudder’s Index of 
Orthoptera (1901). ] 

Acheta nigra Lorp, Nat. in Vanc., I, 1866, pp. 264-6. 
Thamnotrizon purpurascens THomas, Proc. Acad. Nat. Sci. Philad., 1870, p. 76; 

Ann. Rept. U.S. Geol. Surv. Terr., II, 1871, pp. 265, 268. 

Anabrus similis ScuppErR, Rept. U. 8. Geol. Surv. Nebr., 1872, p. 249; Can. Ent. 

XXVI, 1894, pp. 181, 183.—Krrsy, Syn. Cat. Orth., II, 1906, p. 191. 

Proc. N. M. vol. xxxii—07——23 
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Anabrus seopadne Tagan ie ee. ic 8. weenr Sury. Tee iy, 1872, p- 440.— 

Krrpy, Syn. Cat. Orth., II, 1906, p. 191. [Bibliography in Scudder’s Index 

of Orthoptera (1901). ] 

Anabrus sp. ScuppEr, Psyche, VIII, 1897, p. 95. 

Description.—Head as described under the genus, the front moder- 

ately full and: broadly rounded; antenne long and slender, the basal 

segment broad, about one-half as large as one of the eyes. Pronotum 

with the lateral carinze on the posterior portion moderately sharp and 
distinct to very rounded and obscure, the median carina often almost 

absent, sometimes quite distinct but always low; sulci of the disk as 
described under the genus, variable in distinctness; posterior margin 
of the disk varying in OuoEr often subtruncate but sometimes quite 
rounded, Legs short, the posterior femora never quite twice as long as 

the pronotum; anterior tibiz armed above on the outer side with from 

three to five spines, usually four or five, and on the inner side with 
one or two, sometimes with as many as three and sometimes unarmed. 
Cerci of the male as shown at fig. 47; the branches are nearly parallel, 

Fig. 46.—ANABRUS SIMPLEX. ADULT FEMALE. 

the interspace being U-shaped, both branches curved strongly inwards, 
the lower being acute and considerably the longer, the upper some- 
times blunt, scarcely pointed. Subgenital lobes of the female varying 
in length, sometimes extending just to the end of the subgenital plate 
and again reaching distinctly beyond it. Ovipositor varying from 
shorter to considerably longer than the posterior femora and in shape 
from nearly straight (fig. 46) to moderately curved upwards, usually 
distinctly curved. 

Color varying from light yellow to shiny black, often, especially in 
life, grass green. The body is sometimes uniform in color and some- 
times evenly mottled or varyingly marked. 

Measurements.—Lenegth, pronotum, male, 7-14.5 mm., female 9-15; 

posterior femora, male, 12-23, female, 14-26; posterior tibia, male, 
11-22, female, 13-26; initommediate tibia, male, 5-13, female, 6.5-14; 

ovipositor, 15-28. 

Specimens examined.—Numerous specimens from almost the whole 
of the United States west of the States bordering the Mississippi river. 
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Four forms of this species are here recognized and named. — Coloradus 
is probably worthy of varietal distinction, but the others are given 
names only asa matter of convenience, not being considered as of more 

than mere color-variational distinctness. These forms may be sepa- 
rated by the following key. 

KEY TO THE VARIETIES OF ANABRUS SIMPLEX. 

A, Larger pronotum generally more than 11 mm. in length. 

B. Color variable but not shining black. 

Ces hoomen unILOrmiuineCOlOT! 2.2555 .2265250% dsctee nates ie. ose SIMPLER, ip. d 

C’. Abdomen mottled uniformly with gray.................-- maculatus, p. 856 

B’. Color shining black, the lower margin of the pronotum, the posterior legs and 

the middle portion of the ovipositor sometimes lighter in color. . nigra, p. 3895 

A’. Smaller pronotum generally no more than 11 mm. in length. 

B. Usual color brown or green, the abdomen not marked with gray - coloradus, p. 356 

B’. Usual color varying shades of brown, the abdomen mottled with gray. 

maculatus, p. 356 

The typical form, has for synonyms purpurascens Uhler and s¢ii7/is 
Scudder. Specimens taken at one locality, Fort Collins, Colorado, 
exhibit ovipositors nearly straight and scarcely longer than the 
posterior femora to quite strongly curved upward 

and considerably longer than the posterior femora. 
These specimens also vary in color from yellowish 

to dark shiny brown. FIG. 47.—ANABRUS SIM- 

This form, as here considered, seldom has the 22%. CFRcUS oF 
pronotum less than 12 mm. long, rarely but 11.5. sic 
It ranges from the plains of Nebraska to California and occurs froma 
few hundred feet altitude to several thousands, in the mountainous 

districts of considerable elevation merging into the stunted form 
known as coloradus. The specimens occurring in Nebraska and other 

eastern localities are usually lighter in color than ones from the west, 
and the posterior femora seem to be somewhat less robust and a little 
shorter. 

ANABRUS SIMPLEX var. NIGRA, new variety. 

Description.—This is a form distinguished by its shiny black color. 
The lower margins of the lateral lobes of the thorax are sometimes 

yellowish and the posterior legs and the middle portion of the oviposi- 
tor of the females are often lighter in color. The subgenital lobes of 
the females reach the apex of the subgenital plate and the ovipositor 
is moderately upcurved and considerably longer than the posterior 
femora. A longer series would probably show variation in these 

respects as there is in the typical form. 
Measurements. —Length, pronotum male 12.5-14 mm., female 11.5-14; 

posterior femora, male 20-21, female 20-24; ovipositor 23-26. 

Type.—Cat. No. 10176, U. S. National Museum. 
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Specimens eramined.—Two male, four femaies, Idaho; one female, 

Blue Lake, Idaho; one female, Plush, Oregon; two females, four males, 

Eddy, Route County, Colorado. 
This is merely a color variety, and grades quite imperceptibly into 

the typical form. 

ANABRUS SIMPLEX var. MACULATUS, new variety. 

Description.—Averaging smaller than the typical form. The color 
raries from yellowish brown to dark brown, the abdomen mottled 
regularly with gray. The lower margins of the lateral lobes of the 
thorax is sometimes yellowish. The subgenital lobes of the female in 

all specimens examined extend to the apex of the subgenital plate; 
ovipositor but little or no longer than the posterior femora and usually 
considerably curved upwards. 

Measurements.—Length, pronotum, male, 10-11 mm., female, 9.5-12; 
posterior femora, male, 17—17.5, female, 17-20; ovipositor, 17-20. 

Type.—Cat. No. 10177, U. S. National Museum. 
Specimens examined.—Two males, five females, Fort Walsh, Brit- 

ish Columbia, September; eight males, six females, Mount Rainier, 

Washington, August 25; one female, Bismarck, North Dakota, July; 
one female, New Mexico; one male, one female, Nebraska, labeled 

Lincoln, but probably taken one hundred miles or more northwest of 

there in the sand hills. 
The maculation of the abdomen of this form gives it somewhat the 

appearance of being hairy. The female from Bismarck, North Dakota, 
is labeled by Thomas as purpurascens. It is the one figured in How- 
ard’s Insect Book. The unusual color, especially of fresh specimens, 

gives this form quite a characteristic appearance. Intermediate forms, 
however, lead from it to typical s¢mplex. The series taken on Mount 
Rainier by Mr. Burke was examined when quite fresh and the speci- 
mens were found to be quite uniform in size and coloration. The 
grayish mottling of the abdomen has a tendency to fade out in dried 
specimens. These Mount Rainier specimens were found singing in 

the sun about noon. 

ANABRUS SIMPLEX var. COLORADUS Thomas. 

Description.—A small subalpine or alpine form. The color of liy- 
ing specimens seems to be usually grass green, but there is variation 
in color here as in the typical form. The subgenital lobes of the 
female vary in backward extension, some reaching the apex of the 
subgenital plate and others falling somewhat short of it. The ovipos- 
itor is more or less upeurved and varies in length from slightly longer 

to much longer than the posterior femora. 
Cabinet specimens of this form exhibit all shades of coloration. 

The type-specimens, which were preserved in spirits and probably 
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much discolored, are now in the National Museum. They are nearly 
yellow with the posterior portion of the upper part of the lateral 
lobes of the pronotum, just below the lateral carine, black, as are 

also the margins of the abdominal segments. Some specimens, prob- 
ably ones killed soon after transformation, are wholly yellow, while 

others are nearly black. 
Measurements. —Length, pronotum, male, 7-11.5mm., female, 9-11.5; 

posterior femora, male,12.5-19, female, 14-21; ovipositor, 16-24. 
Type.—Cat. No. 1107, U. S. National Museum. 
Specimens eramined.—The types, two discolored alcoholic speci- 

mens, male and female, from ‘‘ eastern Colorado,” and specimens from 
Colorado—Pikes Peak, Manitou, Longs Peak, Palmer Lake, Colorado 
Springs, Lakespur, South Park, Ward, Livermore, and summit of 
Vega Pass; from Cumbres, New Mexico, southern Idaho, northern 

Utah, and Fort McLeod, British America. Also specimens referable 
to this form from Wallace County, Kansas, and Lincoln, Nebraska. 

These specimens represent the merging of this ordinarily higher alti- 
tude form with the ordinary prairie form. Specimens of coloradus 
from high altitudes are invariably smaller than those from places of 
less elevation. Thus the specimens from Livermore and Colorado 
Springs are decidedly larger than ones taken high up in the mountains. 
These larger specimens inhabiting the lower altitudes merge quite 
imperceptibly into typical stmplex. Coloradus seldom occurs below 
6,000 ft. altitude. 

Anabrus simplex, with its several races, is, economically, our most 
important member of the subfamily Decticine. Great bodies at times 

march from their breeding places in neighboring hills into the sur- 
rounding cultivated fields, causing great damage. Such swarms are 
often several miles in extent, and usually, I believe, consist of the 

typical form with some of the variety nigra. Such an invasion 
occurred in Route County, Colorado, in 1904, and is thoroughly dis- 

- cussed by Gillette and Johnson in Bulletin No. 101 of the Colorado 
Experiment Station, where the habits and life history are ably de- 
scribed. Doten,“ discusses the question of remedies, while a short 
summary of the subject is given by Aldrich in Bulletin No. 41 of the 
University of Idaho. The breeding habits are treated of by Gillette.’ 
For a thorough study of this interesting species the above-mentioned 
articles, as well as other older ones, should be consulted. 

This insect generally breeds in hilly places where vegetation is 
scarce, preferring clay soils containing surface cracks which facilitates 
the insertion of the ovipositor. In ovipositing, the female brings 
the tip of her ovipositor forward beneath the abdomen and forces it 
nearly perpendicularly into the ground. The eggs are chocolate 

4 Bulletin No. 56, Nevada Experiment Station. 

b Entomological News, xv, pp. 321-324. 
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arin mien first deposited, pues soon dy to a gray vish color. They 
are about one-fourth of an inch in length by one-sixteenth wide and 
are nearly straight. So numerous are the eges, which are laid loose 
in the soil, the upper ones sometimes sticking partially above the sur- 
face, that as many as three thousand have been counted in a square 
foot of soil. A single female may lay over one hundred eges, but the 
egg-laying period probably extends over a considerable period of 
time, as ove of various stages of development are found in the ovaries 
at one time. The copulation of this insect presents interesting fea- 
tures. The position of the male in copulation is curled beneath the 
female or lying on his back beneath her, being dragged about as she 

walks. The transference of seminal fluid inclosed in a sac is recorded 
as follows by Gillette in his article in Entomological News, from which 
many of the facts here stated were taken: 

While studying the habits of this wingless grasshopper, near Eddy, my attention 

was attracted by the large white masses of jelly-like material that were attached to 

the abdomens of the females just beneath the ovipositors. They had also been 

noticed by the ranchmen, who spoke of them as ‘‘ white sacs’’ and ‘‘blubber.”? I 

concluded the phenomenon must be associated in some way with the process of fer- 

tilization, and began an investigation. By pinching the abdomens of several females 

having the white masses attached I found they could be removed without breaking 

or tearing any organ, and that they were held in place by the vulva, which grasped a 

small portion or lobe. Several examples of both sexes were then taken at random 

from the swarm, and their abdomens were opened in search of this body, but it was 

not found. I noticed, however, that the seminiferous tubules of the males were 

filled with a milky white fluid before copulation, and that after copulation they 

were empty and yellow in color. A male and female in copula were then separated, 

just before the close of the process and before the sperm mass had made its appear- 

ance. The male abdomen was then pinched, so as to crowd the contents toward 

the end, and a sperm mass, exactly like those taken from the females, was obtained. 

I therefore concluded that during copulation the males fill these sacs with seminal 

fluid and then transfer them bodily to the females, who seize them by two small 

lobes. The females carry these conspicuous white objects about for a time, extracting 

a portion, at least, of their contents for the fertilization of the ova. After two or 

three hours these masses disappear entirely, but whether the contents are largely 

taken in by the female or whether she rejects the greater portion after extracting 

the spermatozoa I did not determine. 

Cabinet specimens occasionally retain the sacs mentioned in tbe 
above extract, such being true of a specimen of the variety coloradus 
from aes Colorado. The angular corners of the subgenital 
plate seem to aid the subgenital lobes in retaining the sac. I have 
seen similar sacs attached to the female of scudderia furcata Brunner. 
Gillette says that mating was apparently done mostly in the early 

morning, as the females carrying seminal sacs were most numerous 

about 9 or 10 o’clock in the forenoon, scarcely any occurring after 
midday. The egg-laying period seems to extend through July and 
August and well into September, the young hatching as early as 
March, and are often subjected to severe temperature, which, how- 
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ever, they are able to endure with little fatality. The young are thus 
described by Gillette from living specimens. 

When first hatched, the crickets are a light flesh color throughout, except the black 

eyes, but soon become quite black, with a broad, flesh-colored stripe the entire length 

of the back. Along the middle of this light dorsal stripe are two black lines sep- 

arated by a narrow line of the flesh color. The hind margin of the cape, or prono- 

tum, immediately above the front pair of legs, is very conspicuously light yellow, 

almost white. Antenne somewhat longer than the body, and black. 

The legs of the young nymphs are longer in proportion than in the 
adult forms, though Gillette does not mention this peculiarity in the 
‘above quoted description. The posterior femora of the young are 
more than two times as long as the pronotum, which is never the case 
in the adult form. 

The adult males chirp in the morning hours, ceasing about 10 o’clock, 
except when disturbed by something, when they make a sharper note 
of warning, causing those in the vicinity to hop in various directions. 
Activity ceases at night, the insects usually retiring to rest beneath or 
in bushes. In 1879, Thomas stated that their activity is greater at 
night, but more recent observers say otherwise. I found the alpine 
form, coloradus, stridulating in the middle of the day, as I also observed 
the prairie form to do. 

The food of this insect is varied. They will eat sage brush, but 
seem to prefer more succulent food, either wild or cultivated. Field 

grainand grasses, potatoes, and most garden truck are greedily devoured 
by them. Peas and timothy are said to be but little favored by them 
as articles of diet. They are not confined to a vegetable diet, being, in 

fact, rather partial to animal matter, especially disabled members of 

their own kind. Gruesome, indeed, are the feasts often held by these 
cannibals off an unfortunate brother or sister. Spent females, weak- 
ened by exertion of oviposition, often furnish a luxurious repast for 
other stronger individuals. Their cannibalistic habits are probably 
similar to those of Peranabrus scabricollis, a discussion of which appears 
under that species. Flesh of any kind is acceptable to the Anabrus, 
dead snakes being eaten as readily as cooked fish. Worms and various 
insects are eaten by them, and they have been observed to climb bushes 

to feed upon the cicadas, which they grasp by the wings. They are 
also fond of fresh horse manure, and also eat cow dung. In fact, they 
will eat nearly anything, and, as stated by Gillette, an insect with such 
food habits is not likely to die very soon of starvation. 

While the Anabrus eats nearly anything that comes in its way, it is 
not itself exempt from being eaten. They are supposed to have at 
one time formed an article of diet among the Indians of the valley of 
the Great Salt Lake. They were eaten cooked or raw, with no other 
preparation than the removal of the head and legs. There are a 
number of natural enemies that prey on the Anabrus. Among animals 
seen eating them may be mentioned the bear and the wolf, and the 
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hog is said to be fond of them. Birds prey somewhat extensively 
upon them, the hawk, crow, ptarmigan, lark, grouse, gull, and 

blackbird being among those credited with eating them. A large toad 
has been reported as following creeks to feed upon the drowned 
specimens, while fish have been recorded as gorging themselves on the 
drowned crickets. No insect enemies are known, but specimens have 
been found infested internally with hair-worms. A large wasp, 
LPalmodes moris Kohi, preys upon the allied Peranabrus scabricollis 
and may also attack this insect, though no record of its doing so has 
yet appeared. Red mites have been recorded as occurring on the 
Anabrus. 

When vast hordes of Anabrus appear, laying waste large areas of 
cultivated fields, they form a scourge not easily combatted. Every- 

thing in their line of march falls before their ravenous appetites. 
Bodies of water of considerable size are bridged by the thousands of 
the drowned and across march the millions. Armies of the advanc- 
ing hordes often extend over a mile, the ground over which they 
move being literally covered by the slowly moving mass. . The rate of 

travel is probably little more than one-half mile a day, though it has 
been recorded as twice that much. Since the earliest settlements the 
ranches of the arid west have suffered from the ravages of these insects, 
and portions of Idaho and neighboring States seem to suffer more or 
less nearly every year. 

A number of remedies against this pest have been tried and recom- 
mended. The papers of Doten, Aldrich, and Gillette, above mentioned, 
should be read for information regarding various remedies. Herding 
the army off cultivated fields, fencing them out by means of vertical 

walls of tin, wood, oil-cloth or other material, killing the insects by 

poisons, trampling by sheep, crushing with rollers, trapping in 
vertical-sided trenches, and killing with oil have all been considered. 
The effectiveness of oil in killing the pests is a matter of some dispute. 
It seems as if the insects are able to resist quite thorough applications 
of even pure kerosene, recovering, according to Professor Gillette, 
after a moderate spraying, but dying when immersed in it. Poisons 

act too slowly to be of practical value in times of invasion. Herding 
and fencing are probably the best methods of warding off their attacks. 
The suggestion has been made of innoculating migrating hordes with 
fungus disease, but the dryness of the climate of the infested regions 
would scarcely favor the success of such experiments. 

The insect figured by Woodworth in Bulletin No. 149 of the California 
Experiment Station, fig. 84, as A. s¢mplex is certainly not this species, 
but some long-legged dectician, probably a species of the genus . 
Cacopteris. 
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ANABRUS CERCIATA, new species. 

Description.—Pronotum with the lateral carine rounded; median 

carina scarcely indicated; disk with the posterior margin evenly 

rounded. Anterior tibiz armed above with five spines on the outer 
‘arina and two or three on the inner. Cerci of the male as in fig. 48, 

the branches widely divergent, the lower branch the longer and cury- 
ing perpendicularly downward, the tip inclined somewhat inward; the 
shorter branch directed inward at nearly right angles to the main body 

of the cereus and the tip curving downward; (fig. 48) cerci of the female 
long, basally swollen and apically attenuate, very sharply pointed. 

Subgenital lobes of the female slightly exceeding the subgenital plate. 
Ovipositor as long as the posterior femora, very slightly curved 

upwards. 
Color brownish with obscure vellowish mottlings; lateral lobes of the 

pronotum not margined; ovipositor reddish-brown, darker at the tip. 
Measurements.—Length, pronotum, male, 16-16.5 

mm., female, 18; posterior femora, male, 27-29, female, 

30; intermediate femora, male and female, 11; posterior . 
tibia, male, 26-80, female, 29; intermediate tibia, male, Fic. 48.—ANazrvs 

14, female, 12.5; ovipositor, 30. nee i 
Types. —Cat. No. 10178, U.S. National Museum (male) 

and in the Academy of Natural Sciences of Philadelphia (female). 
Specimens examined.—One male, Washington (Morrison); a second 

male from the same locality is in the Bruner collection, the source of 

the type, and a female in the collection of the Philadelphia Academy 
of Natural Sciences from the Le Conte collection taken on the Colum- 

bia River in Oregon. 
This species is distinguishable at a glance from any of the other 

described species of the genus by the unusually large size, and the 

males are even more readily distinguished by the structure of the 

cerci. 
ANABRUS LONGIPES, new species. 

Description.—Head scarcely prominent, no broader than the anterior 
portion of the pronotum, into which it is quite deeply inserted; vertex 
moderately prominent, convex, not sulcate; first segment of the 
antenna scarcely half as large as the vertex as viewed from the front; 
eyes rounded, not prominent. Pronotum smooth, almost shiny; disk 
marked on the middle with two short posteriorly convergent sulci, 
sometimes united to form a U-shaped sulcus; posterior margin of the 
disk broadly rounded. Legs long, the posterior femora (fig. 49) more 
than twice as long as the pronotum and armed below with a few short 
stout spinules on each side; anterior tibize armed above on both mar- 
gins, the outer margin with four or five spines, the inner with from 

one to three. Wings barely meeting above and not extending beyond 
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the pronotum in the female, in the male overlapping, strongly convex 
and extending a very little beyond the pronotum. Abdomen stout 
and plump, very inconspicuously carinate; supraanal plate of both 
sexes subtriangular, centrally depressed; subgenital plate of female 
broadly concave apically with the side angles sharp, elongate and bent 
inwards, of the male elongate and apically triangularly incised, the 
apical stylets missing from the only specimen seen; subgenital lobes 
of the female elongate, apically narrowly rounded, about two times as 

long as broad and reaching to the tip of the subgenital plate; cereci of 
the female simple, cylindrical, about two times as long as the basal 
width and apically pointed, of the male shaped as in s/mplex. Ovi- 
positor very moderately curved upwards, about as long as the pos- 
terior femora. 

Color dark brown with the top of the pronotum, at least the 
posterior half, generally yellowish and the posterior femora are 

Fic. 49.—ANABRUS LONGIPES. ADULT FEMALE. 

usually, but not alWays, vellowish, especially towards the apex; the 
face is yellowish brown and the abdomen is sometimes lighter on the 
basal half of each segment. 
Measurements.— Length, pronotum, male, 12.25 mm., female, 12.5-13; 

posterior femora, male, 26,4 female, 27-29; ovipositor, 26-28. 

Type.—Cat. No. 10179, U. S. National Museum. 

Specimens examined.—One male, two females, Pullman, Washing- 

ton, August, taken by C. V. Piper. 
The general structure of this long-legged species is so similar to 

A. simplex that the breeding habits are very probably as described 
under that species. The female quite likely carries the seminal sac of 
the male as described under s¢mplex, as the structure of the subgenital 
lobes and plate seems fitted for the purpose of holding the sac as it is 
in that species. 

PERANABRUS Seudder. 

Peranabrus ScuppER, Can. Ent., XX VI,-1894, pp. 178, 181; Guide N. A. Orth., 

1897, p. 56; Cat. Orth. U. S., 1900, p. 77.—Krirpy, Syn. Cat. Orth., II, 1906, 

p. 192. 

«The left hind leg is abnormal, the femur measuring barely 24 mm. 
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Description.— Head large and broad, slightly broader than the pro- 
notum and quite prominent, vertex moderately prominent one-third as 

broad as: the interocular space; eyes rounded, scarcely prominent. 
Pronotum large, posteriorly moderately produced, lateral lobes well 
developed, moderately declined and posteriorly sinuate; lateral and 

median carine present, dull but persistent, the former converging 
somewhat near the middle of the anterior fourth; disk seabrous, 

without distinct transverse sulci, truncate both in front and behind, 

sometimes slightly rounded or angulate behind. Abdomen plump, 
distinctly cafinate dorsally. Legs short, the posterior femora less 
than two times as long as the pronotum, unarmed below or, rarely, 

_ with one or two very obscure short spines; anterior tibie armed 
above on the outer side only with from three to five spines. Wings 

as in Anabrus. Cerci of the female somewhat compressed basally, 
spically acute; of the male large, stout, apically somewhat depressed 

and broadened, the inner apical angle forming a short tooth with a 
sharp naked point (fig. 53); subgenital plate of the male apically 
triangularly incised, of the female with the apical incision somewhat 
broader with the lateral angles acute, somewhat as in Anabrus, and 
like that genus furnished at the base with a pair of subgenital lobes 
which, however, are here sharply angulate instead of rounded; supra- 
anal plate as in Anabrus. Ovipositor curved moderately upwards and 
considerably longer than the posterior femora. 

Type.—Thamnotrizon scabricollis Thomas. 
This genus very much resembles in general form the genus Anabrus. 

The scabrous pronotal disk, the shape of the male cerci, and the arma- 
ture of the anterior tibizx will serve to easily separate it from that 
genus. We have but one known species. 

PERANABRUS SCABRICOLLIS Thomas. 

Thamnotrizon scabricollis Tuomas, Ann. Rept. U. S$. Geol. Surv. Terr., V, 1872, 

p. 441.—Guover, Il]. N. A. Ent., Orth., 1872, pl. x11, fig. 6. 

Peranabrus scabricolliis ScuppEr, Can. Ent., X X VI, 1894, pp. 181, 183; Cat. Orth. 

U.S., 1900, p. 77.—Prprr, Bull. No. 46, Div. Ent., U. 8. Dept. Agric., 1904, 

pp. 60-61.—Snoperass, Journ. N. Y. Ent. Soc., XI, 1903, pp. 183-188, pls. 

Xu, x1u1; XII, 1905, pp. 74-82, pls. 1, 11.—Kirpy, Syn. Cat. Orth., II, 1906, 

Joe whehze 

Description.—Head slightly broader than the anterior margin of 
the pronotum into which it is well indented; vertex moderately prom- 

inent; front broadly rounded, moderately full; eyes small, scarcely 
prominent: antenne slender, the basal segment broad. Pronotum 

moderately large and considerably extended posteriorly, the lateral 
lobes well developed but not as deep as long, slanting very moderately, 
and the posterior margin quite strongly sinuate; lateral carinee mod- 
erately prominent but dull, nearly straight, diverging from in front 
backwards; pronotal disk scabrous, subtectiform, broader behind 
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than in front, anteriorly and posteriorly truncate, without transverse 
sulei;) median carina persistent but low and dull. Prosternum 
unarmed, Legs short, the posterior femora (fig. 50) much swollen on 
the basal three-fourths, less, or no more, than twice as long as the 
pronotum, rarely armed beneath and then with but one or two minute 
spines; anterior tibiz armed above on the outer side only with from 
three to five spines. Wings as in Anabrus, except that those of the 
male are apically more pointed. Abdomen plump, carinate dorsally. 
Cerci of the female simple, pointed, rapidly tapering; of the male 
heavy, depressed at the tip and broadened, the inner angle forming a 
short, sharp incurved spine (fig. 51); subgenital plate triangularly 4 

50 

Fias. 50, 51.—PERANABRUS SCABRICOLLIS. 50, ADULT MALE (AFTER SNODGRASS). 51, CERCUS OF 

MALE. 

incised in the male, the terminal styles about four times as long as 
broad; subgenital plate of the female broadly incised; subgenital lobes 
of the female elongate triangular, more than twice as long as the basal 
breadth and tapering regularly to a point, often, in cabinet specimens, 
lving very close to, or apically curved under, the edge of the subgen- 
ital plate, the end of which it just reaches. Ovipositor moderately 
curving upwards, considerably longer than the posterior femora and 
apically pointed and unarmed. (Fig. 52). 

Color dark brown or dark reddish brown, in cabinet specimens often 
discolored, being yellowish brown; the lateral lobes of the pronotum 
are margined below and behind with yellowish, and the elyta of the 
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males are bordered behind and on the sides with the same color. The 
under side of the body is light in color and the legs are often yellowish 
brown, the outer face of the posterior femora often spotted or mottled 

with black and yellowish brown. 
Measurements.—Length, pronotum, male, 7.5-9.5 mm., female, 

7.5-10.5; posterior femora, male, 14.5-18, female, 15-19; ovipositor, 

20-24. 
Type.—Cat. No. 1108, U. S. National Museum. 
Specimens examined.—The male and female types from Montana, 

and specimens from the following localities in Washington: Baird 
(May), Coulee City, May 30 (Piper), and Blue Mountain, July 15. 

This species is very nearly allied in general appearance as well as 
habits to Anabrus simpler. Like that species it often occurs in vast 

numbers, devastating cultivated crops. Such occurrences, however, 

Fig. 52.—PERANABRUS SCABRICOLLIS. ADULT FEMALE (AFTER SNODGRASS). 

have so far been reported only in the State of Washington. The same 
remedies apply to it as in the case of invasions by Anabrus. The inter- 
nal anatomy of this insect is given by Mr. Snodgrass, as is also the 
habits and life history. The following notes are mostly taken from 
the articles of this writer: 

The common name of ‘‘Coulee cricket” is often applied to this 
insect, suggested by the insect’s partiality to regions in or about can- 
yons known by that name. They seem to breed in desert lands, but 
often migrate into cultivated areas, there doing much damage. By 
the first of June most have reached the adult stage. When not migrat- 
ing they move about or sit motionless under bushes. Their usual 
gait is a slow walk, but when frightened they will jump. They ordi- 
narily walk ata rate of about ten feet a minute. When they leap 
they cover a distance of from three to four inches at a jump. ‘They 
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seem perfectly void of fear, climbing all over one’s person unless per- 
sistently brushed off. The usual chirps of the male are uttered in 
regular and rather slow succession, averaging between 90 and 100 
beats a minute; when disturbed they stridulate sharply and more 
rapidly, with a decided angry tone. Like Anabrus this insect is omniy- 
orous and shows the same decided cannibalistic tendencies, seeming 
especially fond of its own kind as an article of diet. Crops from 

specimens having fed on vegetable matter were filled with a green 
pasty mass, quite readily distinguished from the brown pulpy mass 
resulting from cannibalistic feasting. 

Migrating bands seem to begin moving late in the afternoon, the 
fore part of the day being occupied in sitting still or walking aimlessly 
about. When traveling they move closely massed, a cricket to nearly 
every square inch of space, about fifteen crossing a given point every 
minute. z 

The mating habits are thus described by Snodgrass: 

From about 10 o’clock until noon mating takes place between the males and 

females. During this act the male is beneath the female. The former while court- 

ing the female chirps continually with his wings, and, advancing backwards and 

obliquely sideways towards the female from in front, tries to push his abdomen 

beneath hers. Sometimes the female makes no resentment, but often the male has 

his patience sorely tried. One was observed for twenty minutes attempting to make 

a female accept.him before she finally did so. 

Although the male is the active party during courtship the fertilization of the 

female depends on an act of her own. The ovipositor is directed downward, or its 

tip braced against the ground; the opening of the bursa copulatrix behind the eighth 

sternum is then brought against the tip of the male’s abdomen. After about five 

minutes a large white mass of tough albuminous matter is ejected by the male into 

the barsa copulatrix of the female. The pair then separate, but the white mass 

hangs from the abdomen of the female as a large bilobed appendage, and apparently 

causes her much annoyance. 

It is not evident what the function of this albuminous mass is, but it looks like 

simply a plug to close the bursa copulatrix. In the male a great mass of tubular 

accessory glands open into the ejaculatory duct, and it must be these glands that 

secrete the albuminous mass. The female often keeps the tip of her abdomen 

elevated to prevent the mass from dragging on the ground, for, being sticky when 

fresh, it becomes covered with bits of leaves and grains of sand. She attempts to 

rid herself of it by bending her head beneath the abdomen and chewing it off. 

Others assist her by eating at it until, after a short time, it is gone. Seldom is one 

seen in the afternoon with the mass adhering, while it is commonly present on 

females in the morning between 10 and 12 o’clock. No cases of mating were ever 

observed in the afternoon. 

It will be noted that the seminal sac as described by Gillette under 
Anabrus simplex and the albuminous mass as described above by Snod- 
grass are analogous, and the mating habits of the two insects are very 

similar. The egg laying seems to be principally carried on in the 
late afternoon. It is thus described by Snodgrass: 

At about 5 o’clock the females begin laying eggs, and continue to do so until late 

in the evening. While ovipositing the female most commonly assumes an upright 
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position, standing upon her hind iegs beside a small bunch of grass and grasping the 

blades with the other legs for support. The ovipositor is carefully forced down into 

the ground to its base. Strong peristaltic constrictions of the abdomen now take 
f=) 

Fig. 53.—PERANABRUS SCABRICOLLIS. FEMALE OVIPOSITING (AFTER SNODGRASS). 

place for a minute or so, and then the ovipositor is withdrawn. Immediately, how- 

ever, it is either poked down again into the same hole or thrust into a new place 
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beside the first one. Thus the female continues, placing a few eggs in one hole, a 

few in another and so on, until a great many are laid about the roots of the same 

clump of grass (fig. 53.) Often she quits one place and. goes off some distance to 

another. In the migrating bands the females have much difficulty in depositing their 

eggs on account of the jostling and pushing of those moving past. Sometimes a female, 

while ovipositing, rests on the ground in the natural position and inserts the oyi- 

positor by drawing the tip forward beneath her and then thrusting it downward 

into the ground. 

The eggs are not inclosed in a case, each being entirely free and separate from the 

others. They are discharged from the tip of the ovipositor, passing slowly along its 

entire length, one at a time, by a slight movement of the blades upon one another. 

The latter spread apart at the tip as the egg passes out. 

After laying her eggs the female apparently weakens and dies during the day 

following. 

By the middle of July the insects are said to be mostly dead. 
Toward the last the males are more numerous than the females by 
reason of many of the latter having been eaten by their fellows when 

weakened from ovipositing. 
A large Pompilid wasp, Palmodes moris Wohl, was observed to 

store its burrow with Peranabrus. Animals, birds, and reptiles will 

probably be found to feed upon this insect, as they are known to do 

on Anabrus. 
Prof. C. V. Piper tells of statements made by Washington farmers 

to the effect that hogs are sometimes killed by eating this insect, the 
stomach walls being punctured by the sharp ovipositors of the females. 

ATHLOPLUGS Scudder: 

Ateloplus ScupprErR, Can. Ent., X XVI, 1894, pp. 179, 182 (invalid; no described 

species mentioned); Guide Orth. N. A., 1897,-p. 57 (invalid; no described 

species mentioned); Cat. Orth. U.8., 1900, pp. 79, 98.—Krrpy, Syn. Cat. 

Orths, 11) 1906s. 195: 

Description. —Head moderately small, not prominent; vertex 
narrow, about one-fourth as broad as the interocular space; eyes 
moderately prominent, rounded; antenna slender, the basal segment 
broad, broader than the vertex. Pronotum small and very moderately 
produced posteriorly; lateral lobes very poorly developed, uniformly 
rounded into the disk, no trace of lateral or median carinve; posterior 

margins of the lateral lobes scarcely sinuate ; pronotal disk rounded, 
smooth, with a more or less distinct transverse sulcus across the middle 

of the anterior half, often not, or scarcely, visible; anterior and pos- 

terior margins of the disk subtruncate or very broadly rounded. 
Prosternum unarmed. Legs moderately stout, posterior femora more 
than two times as long as the pronotum, much swollen in the basal 
three-fourths and armed below with a few stout spines on both mar- 

gins; anterior tibia armed above on the outer side only, usually with 

a single apical spine, sometimes with two or three spines. Wings 
concealed beneath the pronotum in the female, the elytra in the male 

projecting one-half their length beyond the pronotum. Cerci simple 
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and straight in the female, in the male armed on the inner side with 
a tooth or projection, or curved inwards apically. Supraanal plate 
triangular in both sexes; last dorsal segment of the abdomen of both 
sexes triangularly or roundly incised; subgenital plate of the male 

longer than broad, obtuse triangularly incised apically and ventro- 
laterally carinate, the carinz terminating at the base of the apical 
styles; subgenital plate of the female proportionately shorter than that 
of the male, apically less angularly incised and without apical styles. 
Ovipositor about as long as the posterior femora or considerably 
shorter, more or less curved upward. 

Type.— Ateloplus notatus Scudder. 
The armature of the anterior tibiz in this genus, like those of /d7os- 

tatus and a few others, is variable, as will be seen from the discussion 
of the following species. A sufficiently large number of specimens of 
any of the species for study might show the number of dorsal spines 
on the outer margin of the anterior tibiae to vary in number from one 

to three, though none have been seen with two spines. Color is some- 
what variable, but fortunately the male cerci form an excellent synoptic 
character, separating the genus into three unquestionably distinct spe- 
cies, which, together with one species erected on the female only, may 
be separated by the following key: 

KEY TO THE SPECIES OF ATELOPLUS. 

A. Larger; cerci of the male not shaped as fig. 59; ovipositor but little more than 

three-fourths as long as the posterior femora. 

B. Cerci of the male about four times as long as broad, armed on the inner side 

with a stout preapical spine (fig. 55); posterior femora of both sexes tipped 

WuTMG) Ov LOVEE Ele el Sa es eae et a es ea Re eee notatus, p. 369 

B’. Cerci of the male no longer than broad, armed on the inner side at the apex 

with a very small, fine tooth (fig. 58); posterior femora of neither sex 

(Hyoyorexe Mayet) Ml [ENG eae oe See ieee ee rea Ren Seale ey. schwarzi, p. 372 

A’, Smaller; cerci of the male, that of minor unknown, apically curved inwards, a 

slight shoulder on the outer side (fig. 59); ovipositor nearly as long as the 

posterior femora, decidedly more than three-fourths as long. 

B. Color yellowish brown, ovipositor more strongly curved upwards. .luteus, p. 373 

B’. Color dark brown, ovipositor less strongly curved upwards ..... minor, p. 371 

ATELOPLUS NOTATUS Scudder. 

' Ateloplus notatus ScuppER, Cat. Orth. U. S:, 1900, pp. 79, 98, pl. m1, fig. 3.— 
Kirpy, Syn. Cat. Orth., II, 1906, p. 195. 

Description.—Head not prominent, deeply inserted into the pro- 
notum, the anterior border of which projects slightly over the base of 
the head; vertex broad, the interocular space as broad as twice the 
width of one of the eyes; front not greatly convex; eyes moderate in 
size, moderately prominent; antenne long and slender, more than 
twice as long as the body. Pronotum moderately produced posteriorly, 
the lateral lobes shallow, not more than one-half as deep as the pro- 

Proc. N. M. vol. xxxii—07 24 
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zonal width, slanting, posteriorly scarcely or but very slightly sinuous; 
lateral and median carine absent; prozona broad, broadly convex, cut 
at the middle of the anterior half by a T-shaped transverse sulcus, 
anterior margin broadly rounded, the posterior margin truncate. 
Prosternum unarmed. Abdomen rounded, not carinate dorsally; 
ovipositor short, scarcely more than three-fourths as long as the 
posterior femora, curved gently upwards and apically smooth, without 

serrations; cerci simple, about three times as long as the basal width, 
rapidly and quite gradually tapering to a sharp point in the female, 
in the male about four times as long as the basal width, cylindrical, 
blunt apically and furnished in the inner side with a large, naked- 
pointed, preapical tooth (fig. 55); supraanal plate triangular in both 
sexes, nearly concealed in the male, more conspicuous in the female, 

dorsally sulcate; last dorsal segment roundly sulcate apically in the 
female and triangularly notched in the male, the projections acute in 
both sexes; subgenital plate of the male longer than broad, obtuse 

angularly incised apically and ventro-laterally carinate, the carinz 
terminating on either side of the apical incision and from their 

extremity arise the short 
and bluntly terminated 
apical styles; of the fe- 
male proportionately 
much shorter, apically 
less angularly incised 
and without lateral cari- 
nation or apical styles. 

i Wings of both sexes and 
the elytra in the female 
aborted, in the male the 

on elytra project beyond 
oe the pronotum a distance 

equal to one-half their 
width. Legs moderately 

55 short and stout, anterior 

eee nme IO ai okie any wd 
sharp; femora ventrally 

armed with a few short spines, the anterior and intermediate ones 
with two or three, usually on the posterior margin only, rarely 
unarmed; posterior femora parallel on the apical third and armed 
with a few spines on both margins below, the geniculations blunt, 
laminate and curved inwards; tibiz armed above and below, the 
anterior ones with a single preapical spine above on the outer mar- 
gin in the female but in the male there are sometimes three; the 
intermediate tibiz generally have four spines on the posterior border 
above and one or two on the anterior margin; posterior tibie armed 
below for three-fourths of their length with small spines placed far 

iy 
i! 
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apart and arranged in two rows or six or eig ht spines e: ich, and armed 
above for nearly their entire length with two rows of close set, short, 

stout spines. 
General color light wood-brown. The top of the head is generally 

marked longitudinally with obscure stripes and the pronotum is orna- 
mented above by faint clepsydrate markings and with a chestnut 
brown stripe down the middle and, in the female, extending along the 
back to the tip of the abdomen. ‘The posterior femora are marked 
longitudinally on the outer face with a black line and the tip is black, 
as is also the base of the corresponding tibix. This femoral colora- 
tion is present in both sexes and will probably prove more constant 
than the body coloration. The ovipositor is infuscated apically. 

Measurements.—Length, pronotum, male, 7 mm., female, 7; elytra, 
male, 1.5; posterior femora, male, 18, female, 18.5; ovipositor, 12.5; 
width, pronotum at posterior margin, male, 5, female, 5. 

Type.—Cat. No. 5735, U. S. National Museum. 
Specimens examined.—One adult female (fig. 54), the type, from 

San Diego, California (Orcutt), and an immature male from Indio, 

California, June 5 (Caudell). Through the courtesy of Prof. F. H. 

Snow I have been enabled to study an adult male from Bill William’s 

Fork, Arizona (Snow). 

The above-mentioned adult male agrees with the female type except 
as pointed out in the above description. It may eventually prove 
wrongly associated, in which case it will represent a new species, for 
it is certainly not conspecific with any of the three following forms. 
The immature male from Indio was taken under loose bark of a spiny 
tree standing alone in the desert. The cerci of this young specimen 
are proportioned about like those of the adult, but the inner tooth is 
scarcely indicated. The anterior tibixe are armed above with a single 
preapical spine on the outer margin like that of the female. 

The insect figured by Woodworth in Bulletin No. 142 of the Cali- 
fornia Experiment Station as A. notatus is either not this species or 
an unusually poor figure, the pronotum being figured with lateral 
carinee, which is certainly not true of the insect now under discussion. 

ATELOPLUS MINOR, new species. 

Description.—Fe- 
male, male unknown. 

Related — structurally 
to the preceding spe- 
cies, but differs in the 
following particulars: 
The ovipositor is not 
so. decidedly curved 
upward, the anterior FIG. 56.—ATELOPLUS MINOR. ADULT FEMALE. 
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tibix are armed above on the outer margin with but one spine, the 
color is adark brown with lighter mottlings, and the size is still smaller. 
Measurements.—Length, pronotum, 5 mm.; posterior femora, 13; 

ovipositor, 12.5; width, pronotum at posterior margin, 3.75. 
Type.—Cat. No. 10182, U. 6. National Museum. 

Specimens examined.—The type (fig. 56), one female, Oracle, Ari- 
zona, June 29 (Schwarz). 

ATELOPLUS SCHWARZI, new species. 

Ateloplus notatus CAupELL (not Seudder), Proc. U. 8. National Museum, XX VI, 

1903, p. 808.—Reun (not Scudder), Proc. Acad. Nat. Sci. Philad., 1904, p. 

574. 

Description.—In general size and appearance resembling A. notatus, 
but differs in the following particulars: The cerci of the male are 

short, being about as broad as long, and are armed at the tip witha 
very small, inconspicuous blackish tooth (fig. 58); the cerci of the 
female are about the same length as in notatus, but taper more 

abruptly, being somewhat bulbous basally. The last dorsal abdominal 
segment of both sexes is more acutely cleft than in nofatus and the 

projections more elongate. Legs armed about as in notatus, but the 
anterior tibie of both sexes in all specimens examined are armed above 

with a single subapical spine. Color like that of notatus, except the 
dorsal stripe is not present in either sex 
and the posterior femora ‘are not tipped 
with black. | 
Measurements.—Length,” pronotum, 

male, 6.5 mm., female, 7—7.5; posterior 

Rigs. 67; 58. ATELOPLUS, SCHWAEZI. - femora, male, lo. temale alo) .ommense 
57, CERCUS OF IMMATURE MALE. 548, F s 

CERCUS OF ADULT MALE. itor, 14-15; width, pronotum at posterior 

border, male, 4.5, female, 5.5. 
Type.—Cat. No. 10180, U. 8S. National Museum. 
Specimens excamined.—One adult male, one adult female, types, and 

one immature female from Tinajas Altas, Arizona (McGee); one adult 

female, one immature male and two immature females, Hot Springs, 
Arizona, June 21 (Barber and Schwarz); one immature male, Santa 
Rita Mountains, Arizona, June 22 (Barber and Schwarz); and one 
immature female, Phoenix, Arizona (Cordley). 

This species superficially resembles notatus, but the black-tipped 
femora of the latter and, especially, the form of the male cerci very 
readily serve for their separation. The cerci of immature female speci- 
mens of schwarz? often taper gradually as in notatus and variation will 

probably be found to exist in this respect even in mature specimens. 
The cerci of the immature males are essentially as in the adult speci- 

mens (fig. 57). 

«The measurements of the female are from two adult specimens, the minimum 

measurements being taken from the type. 

— 
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ATELOPLUS LUTEUS, new species. 

Description.—A much smaller and more slender appearing insect 
than A. notatus. The anterior tibiz of both sexes are armed above on 
the outer margin with three spines. The general color is yellowish 
brown, much lighter than in the preceding species. The female has 
a black dorsal line extending from the front of the pronotum to the 
tip of the abdomen composed of two slender lines nearly touching. 
This dorsal line is not present in the male. The posterior femora are 
not tipped with black and the outer face is not marked with a dusky 
line except very obscurely so in the male. The most striking pecu- 
liarities of this species, however, lie in the genitalia. The cerci of the 
female are similar to those of A. notatus, but those of the males are 
strikingly different, being curved inward apically and with a slight 
shoulder on the outer side (fig. 59).. The ovipositor is very nearly as 

long as the posterior femora, being decidedly more than three-fourths 
as long’, as opposed to the two previous species where it is scarcely more 
than three-fourths as long as the posterior femora. 
The ovipositor is curved very decidedly upward and is 
scarcely at all infuscated apically. 

Measurements.—Length, pronotum, male, 5 mm., 
female, 6; posterior femora, male, 14, female, 15.5; = 

ovipositor, 15; width, pronotum at the posterior border, — Fre. 59.—Arexo- 
male, 3.5, female, 4.5. ci Une oaenawe 

CERCUS OF MALE, 

Type.—Cat. No. 10181, U. S. National Museum. 
Specimens examined.—The types, one male, one female, Mohave, 

Arizona (Wickham). 
The small size, the longer ovipositor, and especially the form of the 

cerci of the male will serve to differentiate this species from the pre- 
ceding ones. 

IDIOSTATUS Pictet. 

Idiostatus Picrrt, Mem. Soc. Phys. Geney., XXX, 1888, p. 683.—ScuppErR, Can. 

Ent., XX VI, 1894, pp. 178, 181; Guide N. Amer. Orth., 1897, p. 56; Cat. 

Orth. U. S., 1900, p. 78.—Kuirsy, Syn. Cat. Orth., IT, 1906, p. 193. 

Cacopteris ScuppER, Can. Ent., XX VI, 1894, pp. 178, 181 (invalid; no species 

included); Guide N. Amer. Orth., 1897, p. 56 (invalid; no species included); 

Proc. Amer. Acad. Arts Sci., XXXV, 1899, p. 87; Cat. Orth. U. S:, 1900, 

p. 78.—Krrsy, Syn. Cat. Orth., II, 1906, p. 194. 

Description.—Head moderate in size, inserted well into the pro- 
notum and scarcely prominent; vertex moderately narrow, about one- 
third as broad as the interocular space; eyes rounded and quite 
prominent. Pronotum fairly large and moderately produced poster- 
iorly; lateral lobes variously developed, in some species being well 
developed and in others poorly so, but never as shallow as in the genus 
Ateloplus, moderately declivent and with or without posterior sinus; 
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lateral carinve dull, rarely at all developed on the anterior half and then 
very inconspicuous; median carina absent or obscurely indicated on 
the posterior portion of the pronotum; disk posteriorly somewhat 
flattened or uniformly rounded, anteriorly truncate, posteriorly 
truncate, subtruncate or somewhat rounded. Prosternum unarmed. 

Wings lateral and but little extended beyond the pronotum in the fe- 

male, in the male overlapping above and usually extending beyond the 
pronotum a distance equal to one-half or more than one-half the length 
of the pronotum. Legs long, the posterior femora more than two, 
usually three and sometimes four, times as long as the pronotum, 
much swollen on slightly more than the basal half and armed below on 
both margins with a few small spines; anterior tibiz armed above on 
the outer side alone with three or four spines or armed on both outer 
and inner margins, the inner margin, when spined, with two to three 
spines. Abdomen moderately full and with or without dorsal carina; 
cerci simple in the female, in the male of various forms, armed on 
the inner side with a tooth or projection; supraanal plate“ small, 
triangular and usually hidden beneath the last abdominal segment, 
which, in the male, is apically cleft, the incision linear, V-shaped, 

U-shaped or broadly rounded; subgenital plate of the female narrowly 
cleft, of the male triangwarly cleft with the lateral angles terminating 
in apical styles. Ovipositor of various lengths, straight or curved 

slightly upwards on downwards. 
Type.—Idiostatus californicus Pictet. (=hermanii Thomas.) 
This is an interesting genus of apparently rare insects occurring in 

the western and southwestern United States. Little is known of the 
habits of the various species and some confusion has existed regard- 
ing the status of certain forms. The synonomy of Scudder’s genus 

Cacopteris with Idiostatus is very certain as a type of Cacopteris, C. 
aequalis, has been seen and compared with the type of /d/ostatus and 

found to be generically similar. The pronotum of qaequalis is as 
angulate posteriorly and the median carina there as distinctly in- 

dicated as in hermania. 
The armature of the anterior tibize in this genus is unusual in as 

much as those of the two sides of a single specimen may vary, one 
being armed above on both margins and the other on the outer margin 
only. When long series of specimens are studied nearly all the species 
will probably be found to exhibit more or less variation in this respect. 
Asa whole /d/ostatus isa very heterogeneous genus, but the various 

types are apparently unworthy of generic distinction, their differences 
being of insufficient importance. Three types of ovipositor, straight, 

aSeudder, Proc. Amer. Acad. Arts Sci., XX XV, 1899, p. 87, designates what I call 

the last abdominal segment as the supraanal plate. In this matter Scudder is very 

surely wrong, the true supraanal plate being always present but nearly or entirely 

concealed beneath the last abdominal segment. 
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curved upwards and cur aryed: down wards, occur, but the dear ree of 
curvature is slight and valueless as a character of more than specific 

value. 
As stated under the discussion of Hvremopedes, there is some rela- 

tionship between that genus and /d/ostatus. 
The species of /d/ostatus are quite numerous as compared with most 

of our Dectician genera, and to facilitate their easy differentiation two 
tables are given, one of the males and one of the females. The fol- 

lowing tables bave been prepared with considerable care, and, I trust, 
will be found as functionable as compatible with the classifactory dif- 
ficulties of the objects treated. 

KEY TO THE SPECIES OF IDIOSTATUS—MALES. 

(Males unknown of femorata and variegata. ) 

A. Cerci round or somewhat depressed, apically very unlike that of inermis as tabu- 

lated under the alternate category. 

B. Cerci with an inner tooth, not like fig. 61. 

C. Cerci beyond the tooth short and triangular or swollen, not like fig. 64. 

D. Tooth of the cerci somewhat incurved apically; cerci between the tooth 

and the tip concave, figs. 66, 67. 

E. Cereal tooth apically sharp and slender, no more than one-fourth as 

thick as the apical portion of the cercus itself. 

F. Smaller, total length 20 mm., of pronotum 6-8 mm-..-hermanii, p. 381 

F’. Larger, total length 30 mm., of pronotum 9-10 mm. -bilineatus, p. 379 

Kk’. Cereal tooth apically less sharp, thicker than the apical portion of the 

CERCUSIUSC ieee eee See or Peo Juscopunctatus, p. 382 

D’. Tooth of cerci not incurved; cerci between the tooth and the tip straight 

or convex, figs. 70, 72. 

E. Tooth of cerci triangular; cerei beyond the tooth acute triangular, fig. 

0 me rere Steet ee ere SP Ge ee Rete a a oe rehni, p. 382 

F’. Tooth of cerci slender; cerei beyond the tooth swollen, fig. 72. 
elegans, p. 384 

C’. Cerci beyond the tooth long and slender, much longer than the tooth itself, 

PSone en Sey es a ee a SEA Pees oem SINUNG, Dore 

B’. Cerei with an outer tooth or shoulder, like fig. 61. 

C. Apical projections of the last abdominal segment triangular, short, separated 

byeacVeshapedcclett, fie) (6302 en- 582 coe sia 5. se oe nevadensis, p. 378 

C’. Apical projections of the last abdominal segment slender, accuminate, sepa- 

rated byad U-shaped cleity. fie.G2).22eeel. = 2s gs bee. equalis, p 376 

A’. Cerci basally somewhat compressed and apically forming two depressed incurved 

HE CUNT ON Oates setae ee aca Saree rac iae eerie 5 Ale neem hs SEMEN IISS (0) OOO 

KEY TO THE SPECIES OF IDIOSTATUS—FEMALES. 

(Females unknown of nevadensis, sinuata, and fuscopunctata. ) 

A. Ovipositor almost as long, or longer than, the posterior femora. 

B. Size smaller and more slender, the pronotum less than 9 mm. in length rarely, 

rehni and hermanit more than 6 mm. 

C. Ovipositor straight or curved gently upwards; pronotum, except in hermanii, 

less than 6 mm. in length. 
D. Larger, pronotum more than 7 mm. in length.......-...- hermanti, p. 381 
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D’. Smaller, pronotum no more than 6 mm. in length, usually less. 
E. Posterior femora less than four times, usually but three times, as long 

as the: pronotum.a2c is osesee eee Oe eee ee eee eee inermis, p. 386 

EK’. Posterior femora four or more times as long as the pronotum. 

: awqualis, p. 376 

C’. Ovipositor apically curved somewhat downwards; pronotum usually more 

than. 6 -mom in! length -\5.. 22382 Seco se ase eee ee rehni, p. 382 

B’. Size large and bulky, the pronotum 9 mm. or more in length. 

C. Larger, the posterior femora more than 25 mm. in length... -bilineatus, p. 379 

C’. Smaller, the posterior femora no more than 25 mm. in length. 

elegans, p. 384 

A’. Ovipositor much less than the posterior femora in length. 

B. Smaller, posterior femora more than four times as long as the pronotum. 

femorata, p. 387 

B’. Larger, posterior femora less than four times as long as the pronotum. 

variegata, p. 387 

IDIOSTATUS AQUALIS Scudder. 

Cacopteris equalis ScuppDER, Proc. Amer. Acad. Arts Sci., XX XV, 1899, pp. 88, 92; 

Cat. Orth. U. S., 1900, p. 78.—WoopwortuH, Bull. No. 142, Cal. Exp. Sta., 
1902, p. 15.—Kuirsy, Syn. Cat. Orth., II, 1906, p. 194. 

Description.—Head scarcely prominent, quite deeply inserted into 
the pronotum; vertex about one-third as broad as the interocular space 
and quite prominent; eyes rounded, not very large but protrudent, 
being decidedly prominent; basal segment of the antenne enlarged and 
broad but scarcely one-half as large as the vertex as viewed from in 

front. Pronotum moderate in size; lateral lobes well developed, nearly 
as deep as long, almost vertical and very slightly sinuate posteriorly ; 
lateral carinze scarcely indicated except on the posterior third where 
they are present, usually distinct but never sharp; median carina 

present only on the posterior fourth of the pronotum and there very 
blunt and indistinct;. pronotal disk rounded, scarcely perceptibly 
tectate, without transverse sulci or with a very obscure broad shallow 
one across the posterior portion, truncate anteriorly and posteriorly. 

Legs long, the posterior femora about four times as long as the pro- 
notum and much swollen on a little more than the basal half, armed 

below with a few sharp, short, stout black spines; anterior tibiz armed 
above on both margins, three spines on the outer margin and two on 
the inner. Elytra of the male (fig. 60) ample, projecting beyond the 
pronotum a distance about equal to the pronotal length, of the female 
forming widely separated rounded pads which project scarcely their 
own width beyond the pronotum. Abdomen moderately plump, 
scarcely carinate; subgenital plate deeply and linearly cleft in the 
female, in the male triangularly incised apically, the terminal styles 
about four times as long as broad; last dorsal abdominal segment of 
the male apically furcate, the angles elongate, extending to about the 
tip of the subgential plate, and sharp, with the incision U-shaped (fig. 
62) cerci of the female about three times as long as the greatest breadth, 
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much onelian on n the basal eo thir ds, the: apical third aries apering 
in the basal portion, apically pointed: cerel of the male rounded, 

apically slightly depressed with the tip attenuate, bent inwards and 
slightly pointed, on the outer side about the middle furnished with a 
blunt shoulder or short projection (fig. 61). Ovipositor almost straight, 

very slightly curved upwards and as long, or very nearly as long, as 
the posterior femora. 

Color dark or light yellowish brown: the sides of the pronotum just 
below the short blunt lateral carine is usually shiny black. The 
tegmina of the males are generally yellowish brown with a round black 

spot on the outer apical margin of each. 
Measurements. — Length, 

pronotum, male, 4.5-5.5 

mm., female, 5.25—-6; elytra, 

male, 3.5-5, female, 1-1.5; 

posterior femora, male, 
18-21, female, 20-25; ovi- 

positor, 20-24. 

Types.—Cat. No. 10183, ; re 
U.S. National Museum, and 

in the collections of S. H. a 
Scudder and A. P. Morse. s | 

Specimens examined.— . 
Various specimens from Cal- A 
ifornia and a female from Si G 
Arizona. All the types are Frias. 60, 61, 62.—IDIOSTATUS HQUALIS. 60, ADULT MALE. 

from California. Besides a 61, CERCUS OF MALE. 62, LAST DORSAL ABDOMINAL SEG- 

MENT OF MALE. 

female type from Cahon 
Pass, California, the National Museum contains two males and two 
females, all from Los Angeles County, California, except one male 
which is labeled simply California. One adult female from Clare- 
mont, California, and two immature females from San Bernardino 

County, California, taken in May, are also in the National collection. 
Bruner has recently contributed a female specimen from Arizona 

(Dunn). 
An immature male in the Morse collection shows the elytra not pro- 

jecting beyond the pronotum but with cerci essentially as in adult 
individuals. The immature female often has the ovipositor considerably 
longer than the posterior femora, one in the Morse collection having 
the ovipositor 22 mm. in length while the posterior femora measures 

but 17.5 mm. 
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IDIOSTATUS NEVADENSIS Scudder. 

Cacopteris nevadensis ScuppER, Proc. Amer. Acad. Arts Sci., XX XV, 1899, pp. 

88, 91 (male, not female); Cat. Orth. U. S., 1900, p. 78.—KirsBy, Syn. Cat. 

Orth., II, 1906, p. 194. 

Description.—Male, female unknown. Very similar in structure 
and appearance to C. awqualis. The anterior tibie are armed as in 
aequalis but the posterior femora are relatively a little shorter. The 
lateral lobes of the pronotum are well developed but are less sinuate 

posteriorly than in ewqualis, being practically without 
any trace of sinus. The elytra are essentially as in 
ewqualis and, like those of that species, have the outer 

apical angles marked by a black spot. The cerci are 
Fre. 63.—Ipresratus like those of wyualis but the structure of the last dor- 
See sal segment of the abdomen is quite different, the 

INAL SEGMENT OF  anical denticulations being short, not reaching as far 
ems back as the tip of the subgenital plate, and triangu- 

lar, not elongate, and the intervening sinus is V-shaped (fig. 63). 
Measurements.—Length, pronotum, 5 mm.; posterior femora, 18; 

elytra, 3. 

Type.—In the Scudder collection. 
Specimens examined.—Two males, Ruby Valley, Nevada (Ridge- 

way). 
The female associated with these males by Scudder, but which he 

suggested might not belong here, is really the female of 7. cnermes, 
which see. 

This species is very closely allied to «gualis and may eventually 
prove to bea form of that species. The structure of the last abdominal 
segment, however, seems to indicate quite strongly their distinctness. 

IDIOSTATUS SINUATA Scudder. 

Cacopteris sinuata ScuppEr, Proc. Amer. Acad. Arts Sci., XX XV, 1899, pp. 88, 

90; Cat. Orth. U. 8., 1900, p. 78.—Krirpy, Syn. Cat. Orth., II, 1906, p. 194. 

Description.—Male; female unknown. Head ‘moderately deeply 
inserted into the pronotum, scarcely prominent; vertex narrower than 
in «gualis, being scarcely more than one-fourth as broad as the inter- 
ocular space; eyes rounded and quite prominent; basal segment of the 

antenne broad and about as large as the vertex when viewed from in 

front. Pronotum of medium size and moderately produced poste- 
riorly; lateral lobes not well developed, being nearly twice as long as 

deep, moderately declivent, posterior margin slightly sinuate; lateral 
and median carine not indicated, the position of the former faintly 
represented by a slight squareness of the pronotum at that point; disk 
broadly rounded, without transverse sulci, subtruncate in front and 
behind. Legs moderately long, the posterior femora absent in the 
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only specimens examined; anterior tibiz armed above on the outer 

side only with three spines. Elytra as in awgual/s but extending 
beyond the pronotum a distance scarcely more than one-half the tho- 
racic length and without a black spot on the outer apical angle. Sub- 
genital plate as in wqual/s but the last abdominal segment is between 
that species and nevadensis, the apical denticulations being almost as 
elongate as those of wgualis and the intervening sulcus V-shaped as 
in nevadensis (fig. 65). The cerci are very 
different from those of the preceding spe- 
cies; here the inner tooth is short and placed 
about the center and the tip of the cercus is 
nearly ina line with the basal portion (tig. 64). 
The color is a yellowish brown with darker 
mottlings on the legs and pronotum; elytra aN Set Oe 

2 Fics. 64, 65.—IDIOSTATUS SINUATA. 

light brown with the membraneous portion 64, cercus or maLR. 65, Last 
black, the outer apical angles not marked by Pest Amnon we 

a black spot. toe 
Measurements.—Length, pronotum, 6 mm.; posterior femora, 20; 

elytra, 3.5. 

Type.—In the Scudder collection. 

Specimens examined.—Vwo males, Fort Whipple, Arizona (E. 

Palmer). 
The most striking characters of this species is the poorly developed 

lateral lobes of the pronotum, the absence of any lateral carinze and 
the structure of the cerci. This species resembles very much the 
Eremopedes scudderi of Cockerell, and it may belong to Hremopedes 
rather than to /diostatus. 

64 

IDIOSTATUS BILINEATUS Thomas. 

Steiroxys bilineata Thomas, Rep. U. 8. Geol. Surv. W. 100 Mer., V. 1875, p. 900. 

Tdiostatus bilineatus ScupprEr, Can. Ent., X XVI, 1894, pp. 181, 183; Cat. Orth. 

U.S., 1900, p. 78.—WoopworrH, Bull. No. 142, Calif. Exp. Stat., 1902, p. 15.— 

Kirsy, Syn. Cat. Orth., II, 1906, p. 193. 

Description.—Head of medium size, moderately inserted into the 
pronotum; fastigium considerably produced, apically as broad as one of 
the eyes; front slightly convex. Eyes not very prominent, round. 
Pronotum large, posteriorly produced and inclined upward, especially 
in the male where they cover the base of the wings. Lateral lobes 
well developed, about two-thirds as deep anteriorly as long and with 
scarcely any sinus, almost vertical with very broadly rounded lateral 

carine, not present anteriorly; median carina merely indicated poste- 
riorly; disk moderately transversely convex, smooth, without sulci, 
truncate both anteriorly and posteriorly, sometimes slightly rounded 
behind. Abdomen smooth, without carina, thick and heavy, somewhat 
as in the genus Anabrus. Ovipositor nearly straight, slightly curved 
upward, as long as the posterior femora and apically unarmed. Cerci 
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of the female about three times as long as the basal width, uniformly 
tapering, of the male (fig. 66) broad and stout, separated at the base 
by a space about one-half as wide as the basal breadth of one, the inner 
tooth slender and much less in diameter than the apical portion of the 
cercus; last dorsal segment of the abdomen apically concave and 
depressed, forming two small rounded lobes. Elytra as broad as and 

more than one-half as long as the pronotum, and 
overlapping above in the male, in the female mere 
lateral pads. Legs with the anterior coxal spines 
long and distinct; posterior femora as long as the 

\ body, about three times as long as the pronotum, 
Fic. 66.—Iprostatus gr, stout, swollen on the basal two-thirds and without 

LINEATA. CERCUSAND genicular spines; anterior tibiz spined above on 
LAST DORSAL ABDOMI- . . . . . “T° 

NaLSEGMENTOFMatn, the outer side with three spines; intermediate tibie 

spined above on both margins; posterior femora 
and tibize armed below with a row of short, dull, black spines on both 
carine. 

Color (alcoholic), after Thomas. 

Dorsal portions throughout pale olive, striped with yellowish lines. Two rather 

narrow yellowish lines (one from each eye) extend back along the entire length to 

the tip of the abdomen; each abdominal segment is margined posteriorly with a 

quite narrow yellowish line; the lateral margins are marked with a somewhat broader 

line of the same color. Face and entire ventral surface pale yellow. Legs purplish 

externally. The olive of the abdomen and pronotum is more or less slightly tinged 

with rufous near the margins of the spaces. 

I have seen no material fit for study with relation to coloration. 
Measurements.—Length, pronotum, male, 9 mm., female, 10; 

posterior femora, male, 24.5-26, female, 28-31; elytra, male, 5.5-7, 
female, 2; ovipositor, 30-32. Width, pronotum across metazona, 
male, 6, female, 8. 

Type.—Apparently lost. 
Specimens examined.—Two pairs in the Scudder collection from 

Fort Reading, Shasta Valley, California, taken by Lieut. Williamson. 
This species was described by Thomas from a female taken by Hen- 

shaw at San Carlos, Arizona. I have been unable to find this specimen 
in any of the collections studied. The specimens in Scudder’s collec- 
tion are moldy and much worn and probably very poorly represent 
the coloration of living specimens. 

This large bulky insect is conspicuously distinct from the other 
members of the genus. The cerci of the males of this and the follow- 
ing three species are in some respects similar and are very different 

from the types represented by the preceding species. The last dorsal 
seoment of the abdomen also differs materially from those of the pre- 
ceding forms. 
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IDIOSTATUS HERMANII Thomas. 

Steiroxys hermanii Tuomas, Rept. U. 8S. Geol. Surv. W. 100 Mer., V, 1875, p. 904, 

pl. xut1v, fig. 4:—Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 263. 

Idiostatus hermanii ScuppEr, Can. Ent., XX VI, 1894, pp. 181, 183; Cat. Orth. 

U.S., 1900, p. 78.—WoopwortH, Bull. No. 142, Calif. Exp. Stat., 1902, p. 15.— 
Kirsy, Syn. Cat. Orth., II, 1906, p. 193. 

Idiostatus californicus Picrrr, Mem. Soc. Phys. Hist. Nat. Genev., XXX (6), 

1888, p. 64, pl. 111, figs. 35, 35 a, b. 

Description.—In general characters allied to /. dbzl/ineatus, but is a 
much smaller and more slender insect. The head and thorax, also the 

abdomen and elytra, are essentially as in wqualis. The lateral carinz 
of the pronotum are moderately distinct, less so anteriorly. The pos- 
terior femora are less than three times as long as the pronotum, armed 
on both margins below, and the anterior tibix are armed above on 

the outer side only with three spines. The elytra of the male extend 

beyond the posterior margin of the pronotum, a distance less than the 
thoracic length, the outer apical angle immaculate; of the female 
extending only a couple of millimeters beyond the pronotum. Geni- 
talia similar to that of 477ineatus, the cerci of the male, however, a little 

more concave between the apex and the tooth. 

Color brownish yellow, the base of the last abdominal segment some- 
times marked at the upper portion of the sides with black, and the lat- 
eral lobes of the pronotum are usually more or less distinctly margined 
with lighter color. Otherwise, the color is quite uniform in all cabi- 

net specimens examined. In life the insects are often grass green, but, 
as represented by a series of over a dozen immature specimens taken 
by me on July 24, 1906, on a species of Ceanothus, a small holly-like 
plant forming dense mats on the ground at the base of Mount Shasta, 
California, the colors are often. of various hues, the general color 
sometimes bright chocolate brownish or sometimes red. The lateral 
lobes of some of these immature specimens were black, but in most 
cases they are brownish. 

Length, pronotum, male, 6.5-S8 mm., female, 8; 

posterior femora, male, 17-22, female, 23; elytra, male, 5, female, 2 

ovipositor, 26. 
Specimens examined.—A number of specimens from the Mount 

Shasta district in California. 
The type of californicus is probably in the collection of Brunner von 

Wattenwyl, but that of herman seems to be lost, not having been 
found in any of the collections studied by me. The Scudder collection 
contains one male specimen from Mount Shasta District, California, 
labeled /. californicus, by Scudder. Besides the specimens taken by 
the writer at Mount Shasta, California, in July, 1906, as mentioned 
above, the National Museum contains an adult pair from the same 
locality taken in September, 1885, by Behrens. They were presented 

Measurements. 

9 
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to the Museum by Bruner. Besides the above-mentioned specimens, 
the National Museum has a single female specimen without locality, 
also presented by Bruner, that is referred here with some doubt. It 
is somewhat smaller than the adult from Shasta, and the sides of the 

abdomen are marked with black on the posterior margins, and the 
last two segments are wholly black laterally. The abdomen has also 

a pair of pale narrow subdorsal stripes. The anterior tibiz are spined 
above on both margins. The posterior femora are missing. 

IDIOSTATUS FUSCOPUNCTATUS Scudder. 

Cacopteris fuscopunctata ScuppER, Proc. Amer. Acad. Arts Sci., XX XV, 1899, 

pp. 88, 89; Cat. Orth. U.S., 1900, p. 78.—Woopworrn, Bull. No. 142, Calif. 

Exp. Stat., 1902, p. 15.—Kuirsy, Syn. Cat. Orth., II, 1906, p. 194. 

Cacopteris punctata (error for fuscopunctata) CAuDELL, Proc. U. 8. Nat. Mus., 

XXVIII, 1905, p. 477. 

Description.—Male, female unknown. Head and pronotum as in 
zequalis, the lateral lobes of the latter scarcely sinuate behind. Elytra 
extending beyond the pronotum a distance equal to about one-half the 

length of the pronotum, the outer apical 
angles marked by a black spot. Legs mod- 

e erately long, the posterior femora about 
Gr p ~*~, / three times as long as the pronotum, armed 
ATE below with a few small black spinules on 

HrGs, 67, 68.—Ibtostatus Fuscorune. both margins; anterior tibis armed above 
TATUS. 67, CERCUSOF MALE. 68,Last On the outer margin only with three spines. 
os (Cerei similar: to those of Wehermaniaitie: 

67). The last abdominal segment of the 
male (fig. 68) is very different from that of Aermanzz, the apical lobes 
being triangular, sharply pointed, not extending back to the tip of the 
subgenital plate and separated by a deep rounded incision, in this respect 

somewhat allied to /. xgualis. 
Measurements. —Length, pronotum, +.5 mm.; posterior femora, 14; 

elytra, 2.5. 
Type.—I\n the Scudder collection. 
Specimens examined.—Vhe type, a single male from Tehachapi, 

California, taken by Morse on August 2, and a single immature male 
specimen in the National Museum taken by Oslar at Nogales, Arizona, 

on July 13, 1903. 

IDIOSTATUS REHNI, new species. 

Description.—Head moderate, scarcely prominent; vertex broad 
and moderately prominent, one-third, or a little more than one-third, 
as broad as the interocular space. Eyes rounded, of moderate size 
and prominence. Antennal scrobes about one-half as large as the 
vertex as viewed from in front. Pronotum moderately large and 
considerably produced posteriorly; lateral lobes well developed, 
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nearly as deep as long, slightly declivent and considerably sinuate 
posteriorly; lateral carine of the female very dull but nearly persist- 
ent, converging somewhat about the middle of the anterior third, at 
which point the disk is cut by a distinct but narrow transverse sulcus, 

in the male the lateral carine are scarcely indicated anterior of the 
posterior half of the pronotum and are almost parallel, the disk in 
this sex with the transverse sulcus scarcely noticable, forming a mere 
line; median carina inconspicuously + resent only on the posterior 
third of the pronotum in both sexes; disk almost flat for the entire 
length in the female, in the male slightly flattened on the posterior 

half or a little less, the anterior portion broadly rounded; anterior 

and posterior margins subtruncate in both sexes. Legs moderately 
long, the posterior femora three times, or almost three times, as long 

as the pronotum, parallel in the apical half, the basal half much and 

abruptly ampliate and armed below on both margins with several 
short, sharp, black spinules; anterior tibize armed above on the outer 

Fig. 69.—IDIOSTATUS REHNI. ADULT FEMALE. 

margin only with three spines, rarely with four. Elytra of the male 

extending beyond the pronotum a distance equal to about one-half the 
length of the pronotum, uniform in color; in the female the elytra 
are mere lateral pads scarcely extending beyond the pronotum. Ab- 
domen moderately plump, subcarinate, the last dorsal segment in the 
male broadly and roundly concave and flattened apically asin herman?/; 

cerci of the female about four times as long as the basal breadth, cylin- 
drical and tapering nearly uniformly to an acute point, of the male 
cylindrical at the base, somewhat depressed apically and acutely 
pointed, furnished on the inner side witha triangular tooth as long as 
the cercal width at that point, the lower margin of the tooth perpen- 
dicular to the main body of the cercus and situated about the middle 
of it (fig. 70). Ovipositor considerably longer than the posterior 
femora and curved slightly downward (fig. 69), apically pointed, the tip 
eranulose. 

Color uniformly reddish or yellowish brown, in life probably usually 
green. The lateral lobes of the pronotum in living specimens are prob- 
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ably margined below and posteriorly with light yellow. The elytra 
of the males are uniformly yellowish brown, the membrane and veins 

unicolorous, the outer apical margins not marked by a black spot. The 
spines of the legs are tipped with black and the spinules on the under- 
side of the posterior femora are black to the base. 

Measurements.—Length, pronotum, male, 6.5 mm., 

ol female, 8; posterior femora, male, 18-19, female, 24; 

[ ly elytra, male, 3.5-4.5, female, about .5; ovipositor, 29. 
\ Type.—Cat. No. 10184, U. S. National Museum. 

A Cy Bet USE Specimens examined.—Two males, one female, Sis- 

REHNI. CeRCUs OF kiyou County, California (A. Koebele). 

ee Superticially the males of this species resemble 
very much some yellowish males of Lremopedes ephippiata, but the 
cerci and superaanal plate are very different. I have named this 
species in honor of Mr. J. A. G. Rehn, of Philadelphia, Penn- 

sylvania. 

IDIOSTATUS ELEGANS, new species. 

Description.—Head large, slightly broader than the anterior portion 
of the ‘pronotum, into which it is moderately inserted; fastigium some- 

what prominent, about as broad as one of the eyes, one-third as broad 

as the interocular space; front broadly rounded; eyes moderate in size, 

scarcely prominent, slightly elongate. Pronotum large, posteriorly 

produced over the base of the abdomen; lateral lobes well developed, 
nearly as deep as long and slightly sinuous posteriorly; lateral carine 
indicated only posteriorly and there very broadly rounded; median 

: a) 
Se | 

| 

Fic. 71.—IDIOSTATUS ELEGANS. ADULT MALE. 

carina very slight, subpersistent in both sexes, but very slender and 
obscure, especially in the female; disk broadly rounded, subtruncate 

anteriorly and posteriorly, anteriorly sometimes a little emarginate, 
cut across the anterior fifth by a slender transverse sulcus and mesially 
marked by a broader V-shaped sulcus, not extending to the sides. Pro- 
sternum unarmed. Legs short and stout; posterior femora about two 



No. 1530. THE DECTICINE OF NORTH AMERICA—CAUDELL. 3885 

and one-half times as long as the pronotum, much swollen on the basal 
two-thirds and armed beneath with several very short, triangular, black 

spines; anterior tibiz armed above on the outer side only with three 
spines. Elytra in the male overlapping above and extending beyond 
the pronotum a distance a little Jess than one-half the length of the 
pronotum, of the female broad, almost touching above and projecting 
beyond the pronotum a distance equal to about one-fourth the pronotal 
length. Abdomen plump, scarcely carinate; last abdominal segment 
apically depressed and mesially roundly incised; cerci of the male thick 
and broad, apically roundly tapering to a point and armed on the inner 
side with a sharp spine (fig. 72); cerci of the female short and stout, 
about two and one-half times as long as the 
basal breadth and rapidly tapering to a point. 

Ovipositor longer than the posterior femora 
and nearly straight, apically very slightly up- 

curved. 
Color reddish brown, in the male lighter, 

marked with black. The head has a broad 
Fig. 72.—IDIOSTATUS ELEGANS. 

black postocular stripe and a black streak on OER Caw eee 

the top. Pronotum mesially marked with a speess ares ey gest 
triangular black spot and behind with a sub- 
marginal broad black transverse stripe extending halfway down the 
side of the lateral lobes, more conspicuous in the male. Elytra 
yellow with paler veins. Abdomen with the last two segments shiny 
black, except the mesial emargination of the terminal one. Ovi- 

positor black, yellowish apically and below basally. Posterior femora 
marked with black above at the base, on the outer face mesially 
and at the tip. ‘The spines of the femora and the posterior tibiz are 
black, and both femora and tibiz of all the legs are black at the base 
of the spines. 

Measurements.—Length, pronotum, male, 9 mm., female, 9.5; pos- 
terior femora, male, 22, female, 24; elytra, male, 4.5, female, 3; ovi- 

positor, 26; width, pronotum across metazona, male, 6.5, female, 7; 
posterior femora at the narrowest point, male, 1.5, female, 1.5; at the 

widest point, male, 5.25, female, 5.5; ovipositor in the middle, 2. 
Types.—Cat. No. 10185, U. S. National Museum. 
Specimens examined.—The types, one male (fig. 71), one female, 

Nevada (EK. H. Hillman). 
This robust and prettily marked species, which was secured from 

the collection of Bruner, reminds one somewhat of an Anabrus, but it 
is not related to that genus. 

Proc. N. M. vol. xxxii—07 25 
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IDIOSTATUS INERMIS Scudder. 

Cacopteris inermis ScuppER, Proc. Amer. Acad. Arts Sci., XX XV, 1899, pp. 88, 

89; Cat. Orth. U.S., 1900, p. 78.—Baxkmr, Invert. Pacifica, I, 1908, p. 14.— 

Kirpy, Syn. Cat. Orth., II, 1906, p. 194. 

Cacopteris nevadensis ScupDER, Proc. Amer. Acad. Arts Sci., XXXV, 1899, pp. 

91, 92, female, not male. 

Description. —Lateral lobes of the pronotum well developed, almost 
as deep as long and scarcely at all sinuate posteriorly. Tegmina of 
the male unicolorous, the outer apical angles not marked by a black 
spot, extending beyond the pronotum a distance equal to more than 

one-half the pronotal length. Legs moderately short, the posterior 
femora less than, or a little more than, three times as long as the pro- 
notum; anterior tibiz: armed above on the outer side only with three 
spines, very rarely the inner margin bears one spine. Cerci of the 

female about four times as long as the basal width, 

much swollen basally and tapering rapidly on the base 
of the apical half, the terminal portion tapering grad- 
ually to a point; in the male the cerci are very differ- 
ent from those of any other known species, the base 
being considerably compressed and the apical portion 

Fic. 73.—Iprosratus forms two sharp depressed incurved teeth, the upper 
iru, One short and the lower one twice as long, both 

directed at right angles or less to the main body of 
the cercus and the tips still more incurved and black, that of the 
upper tooth merely sharp pointed, but that of the lower one very 
slender and sharp; this longer lower tooth is more than one-half as 
long as the main body of the cereus and the slender pointed apical 
portion is half as long as the body of the tooth itself (fig. 73). Last 
abdominal segment of the male with the apical lobes broad, short, and 

rounded, the intervening sinus broad and arcuate. Ovipositor almost 
as long or considerably longer than the posterior femora and straight. 

Color dark brownish, the dorsum sometimes wholly testaceous and 
sometimes colored as the rest of the body. Pronotum with the lateral 
lobes usually margined below and posteriorly with luteous. Tegmina 

of the male fusco-testaceous, unicolorous. Legs fusco-testaceous. 

‘Measurements.—Length, pronotum, male, 5—5.75mm., female, 5—5.5; 

posterior femora, male, 14-17, female, 17-18.5; elytra, male, 3.5-4, 
female, 1-1.5; ovipositor, 18-20. 

Types.—In the Scudder collection and in that of Professor Morse. 
Specimens examined.—I have examined the types from Nevada in 

the collections of Scudder and Morse and an adult pair from Nevada 
in the latter collection taken by Baker, and a single adult male in the 
National Museum collection from Reno, Nevada, presented by Pro- 

fessor Bruner, 
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The female described by Scudder as that of /. nevadensis is really 
that of ¢nermis, the only difference between that specimen and the 
female types of ¢nerms being the slightly longer posterior femora and 
different color. But the specimens, male and female, taken by Baker 
in Nevada, serve to prove these features variational. 

IDIOSTATUS FEMORATA Scudder. 

Cacopteris femorata ScuppER, Proc. Amer. Acad. Arts Sci., X X XV, 1899, pp. 88, 93; . 

Cat. Orth. U.S., 1900, p. 78.—WoopwortH, Bull. No. 142, Calif. Exp. Stat., 

1902, p. 15.—Kirpy, Syn. Cat. Orth., II, 1906, p. 194. 

Description. Female, male unknown—Pronotum with the lateral 
lobes well developed and slightly sinuate posteriorly; lateral carine 

indicated only on the posterior portion of the pronotum, where they 
are quite distinct. Legs unusually long, the posterior femora more than 
four times as long as the pronotum; anterior tibize armed above on 
both margins, three spines on the outer margin, two on the inner. 

Cerci about as in the female of /. ¢nermis but less attenuate apically. 
Ovipositor considerably shorter than the posterior femora and feebly 
curved upwards. 

Color uniformly dark fusco,-testaceous, the posterior femora lighter 
with darker stripes on the outer and inner faces. 

Measurements.—Length, pronotum, 5.75 mm.; posterior femora, 25; 
elytra, 1; ovipositor, 18.5. 

Type.—In the Scudder collectiea. 
Specimens examined.—TVhe unique type, a female from South Santa 

Monica, California (J. J. Rivers), is the only specimen of this species 
seen. It was taken on July 30. 

IDIOSTATUS VARIEGATA, new species. 

Description.—Female; male unknown. Head about as wide as the 
anterior part of the pronotum into which it is moderately inserted; 
vertex prominent and nearly one-half as broad as the interocular 
space; eyes medium in size, not prominent, rounded, narrowing 
slightly below; basal segment of the antenna no more than one-half 
as broad as one of the eyes. Pronotum medium in size and well pro- 
duced posteriorly; lateral lobes well developed but not as deep as 
long, moderately declivent, and slightly sinuate posteriorly; lateral 
varinve not at all indicated anteriorly, posteriorly scarcely so, being no 
more than well-rounded shoulders; median carina not present; disk 
transversely rounded, without transverse sulci, but marked on the 
middle by a U-shaped depression; anterior and posterior margins trun- 
cate, the former mesially a little concave. Prosternum unarmed. 

Legs stout, the posterior femora three times as long as the pronotum, 
much swollen on the basal two-thirds, and armed below-on each side 
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with a few minute stout black spines, usually scarcely more than acute 

tubercles; anterior tibize armed above on the outer side only with three 
spines; anterior femora with two or three very small short spines 

below on the inner margin. Elytra lateral and projecting a little 

beyond the pronotum. Abdomen moderately stout, scarcely carinate 
dorsally; cerci about three times as long as the basal breadth, round, 
and rapidly tapering; ovipositor almost straight, just perceptible, 
curved upward in the apical half, considerably shorter than the pos- 
terior femora. 

Color yellowish, with the upper portions of the lateral lobes of the 
pronotum and the abdomen, except the posterior margins of each seg- 
ment and a pair of subdorsal stripes, fuscous. The disk of the pro- 
notum is marked by a spear-shaped fuscous spot. 

Measurements.—Length, pronotum, 7.25 mm.; posterior femora, 

22.5; elytra, 1.5; ovipositor, 18; width, pronotum across metazona, 

4.5; posterior femora at narrowest point, 1.25, at widest point, 4.5; 
ovipositor, at the middle, 1.5. 

Type.—Cat. No. 10186, U. S. National Museum. 
Specimen examined.—One female, Pocatello, [daho. Presented by 

Professor Bruner. 

PLAGIOSTIRA Seudder. 

Plagiostira Scupprr, Ann. Rept. Chief Eng., 1876, p. 501; Can. Ent., XX VI, 

1894, pp. 179, 182; Guide Orth. N. Amer., 1897, p. 57.—KirBy, Syn. Cat. 

Orth., II, 1906, p. 195. 

Description.—Head small, not prominent, very deeply inserted into 
the pronotum: vertex very narrow, less than one-fourth as broad as 
the interocular space and scarcely prominent; eyes rounded, of medium 
size and very prominent. Thorax large, posteriorly much produeed; 

lateral lobes very shallow, not sinuate posteriorly, perfectly vertical; 
lateral carinx well developed except on the anterior fifth, where they 
are very obscure and rounded, straight or bowed out considerably in 
the middle; median carina distinct, but dull, on the posterior border 

only, sometimes scarcely indicated, in some specimens anteriorly 

replaced by-a double suleus; disk flat, rectangular or somewhat oval 

in form, with a broad, deep transverse sulcus occupying the middle 

part of the posterior half; this broad depression does not, however, 
interrupt the lateral carinz; across the middle of the anterior third is 
a narrow but distinct and moderately deep transverse furrow or sul- 
cus, in front of which the lateral carine are but poorly developed, the 
sulcus passing down across the lateral lobes to near the lower margin. 
The anterior margin of the pronotal disk is truncate, the posterior 
margin broadly rounded. Prosternum unarmed but sometimes fur- 
nished with a pair of very smal] tubercles where spines are usually 
situated; the mesosternal lobes are angularly developed in the sem- 
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blance of stout spines. Elytra, except in g7//ette7, where they are 

abortive, the only known specimen probably immature, oyerlapping 

above in both sexes and projecting beyond the pronotum about half its 

length in the male; somewhat less in the female; wings are about the 

same size as the elytra and coal black. Legs stout and moderately 
long, the posterior femora less than two times as long as the prono- 

tum or considerably more, or much more, than two times as long, 

moderately or little swollen in the basal half and unarmed beneath or 
armed on both carine with a few very small blunt spinules; anterior 
tibiz armed above on the outer side only with three or four spines, 
rarely with but two. Abdomen moderately heavy; supraanal plate 
elongate triangular, partially hidden beneath the last abdominal seg- 
ment, which, in the male, extends backward as two projections, tri- 
angular, about as long as the basal width, the intervening sinus 
V-shaped; last abdominal segment of the female simple but more 
depressed and shorter than that of the male; subgenital plate of both 
sexes apically forked, the incision V-shaped, the terminal styles in the 

male very short and stout, subtriangular or cylindrical and more elon- 
gate. Cerci short, scarcely attaining the apex of the subgenital plate 
in the male (fig. 75), cylindrical in both sexes, in the female simple, 
conical; in the male tapering, bluntly rounded at the apex and fur- 
nished on the inner side with two short, round, blunt teeth, one just 

before the apex and one just beyond the middle. Ovipositor consider- 
ably longer than the posterior femora and distinctly curved downward. 

Type.— Plagiostira albonotata Scudder. 
The members of this genus may be separated as follows: 

KEY TO THE SPECIES OF PLAGIOSTIRA. 

A. Pronotal disk distinctly more than one and one-half times as long as its greatest 

width, the lateral carinz parallel or scarcely perceptibly bowed outward, the 

disk rectangular. Organs of flight projecting well beyond the pronotum. 

B. Posterior femora more than two times as long as the pronotum, 

albonotata, p. 589. 

B’. Posterior femora less than two times as long as the pronotum, 

albonotata var. brevipes, p. 392. 

A’. Pronotal disk no more than one and one-half times as long as the greatest 
width, the lateral carinze distinetly bowed outward in the middle, the disk 

suboyate. Organs of flight not projecting beyond the pronotum, at least in 

threvomliyaspeclmenv scenes aaseer a ee ste eee Sates Seles ae = gillettei, p. 392. 

PLAGIOSTIRA ALBONOTATA Scudder. 

Plagiostira albonotata ScuppEr, Ann. Rept. Chief Eng., 1876, p. 501 (1876); Ann. 

Rept. U. S. Geol. Surv. W. 100 Mer., 1876, p. 281; Can. Ent., XX VI, 1904, 

p- 182; Cat. Orth. U.8., 1900, p. 797—Scupper and CocKERELL, Proc. Davenp. 

Acad. Nat. Sci., LX, 1902, p. 55—CaupeE.i, Proc. U. 8S. Nat. Mus., XX VI, 

1903, p. 807.—Kirpy, Syn. Cat. Orth., II, 1906, p. 195. 
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Description.—Head moderate, about as broad as the anterior portion 
of the pronotum, into which it is inserted quite deeply; vertex very 
narrow, barely one-fifth as broad as the interocular space and mod- 
erately prominent, longitudinally narrowly sulcate; eyes large and 

very prominent, semiglobular; basal segment of the antenna consid- 
erably larger than the vertex as viewed from the front. -Pronotum 
long and moderately narrow, more than one and one-half times as 
long as the greatest width; lateral lobes shallow, no more than one- 
half as deep as long, vertical, not sinuate posteriorly; lateral carine 
sharp to the anterior transverse sulcus, thence continuing as barely 
discernible rounded angles, parallel or subparallel; median carina prac- 
tically absent or obscurely present on the hind border posterior of the 
median transverse sulcus; disk flat, cut across the middle by a broad 

shallow sulcus as described under the genus, and across the middle of 

I 

10 

hes 

4 
f 

Fics. 74,75, 76.—PLAGIOSTIRA ALBONOTATA. 74, ADULT MALE. 75, CERCUS OF MALE. 76, VAR. BREVIPES, 

OVIPOSITOR. 

the anterior third by a conspicuous transverse sulcus, which extends 
down across the lateral lobes nearly to the lower border; anterior 

margin truncate, posterior margin broadly rounded. Prosternum 
unarmed; mesosternal lobes acutely prolonged. Legs variable, the pos- 
terior femor decidedly less than twice as long as the pronotum (fig. 74) 

to two and one-half times as long, armed below on one or both mar- 

gins with a few very minute spinules, or usually unarmed, parallel 

on the apical half or nearly so, the basal half very moderately swollen, 
no more than two times as thick as the apical portion; anterior tibiz 
armed above on the outer side only, with three or four spines. Wing 
covers about two times as long as broad, meeting above, usually over- 
lapping, and extending beyond the pronotum in both sexes, a distance 
equaling one-half the length of the pronotum in the male, sometimes 
less in the female, the tympanum of the male occupying about one- 
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half the length of the projecting portion of the ‘elytra; wings wooat 
as long as the elytra. Genital characters as described under the genus, 
the ovipositor (fig. 76) curved distinctly downward and considerably 

longer than the posterior femora. 
Color yellowish brown, in dried specimens usually quite uniform, 

except the wings, which are piceous, conspicuously contrasting with 
the brownish colored elytra, which are finely reticulate with lighter 

veins in both sexes. In some specimens, however, there are conspic- 
uous chalky white markings, a transverse, faint white stripe following 
the lower portion of the gene, another, broader and more conspicu- 
ous, starting below the eye and passing back along the lower margin 
of the lateral lobe of the pronotum. In these conspicuously marked 

specimens another white line runs from the upper portion of the eye 
to the anterior transverse sulcus of the pronotal disk, and the disk 
and lateral lobes bear a number of spots and dashes of white and each 
abdominal segment has an anteriorly directed triangular subdorsal and 
lateral spot, which, together, form subcontinuous subdorsal and lateral 
lines extending the entire length of the abdomen. 

Measurements.—Lenegth, pronotum, male, ‘ 5-9. 5 mm., female, 8-10; 

posterior femora, male, 15-18, female, 16-22.5; elytra beyond the 

pronotum, male, 4-5, ‘wails. 2-5; ovipositor, 22-31; width, pronotum 
at the middle, male, 4.5-5, female, 4.75-6.5. 

Type.—In the Scudder collection at Cambridge, Massachusetts. 
Of this species I have recognized a variety which is separated from 

the typical form in the above table of species. 
The typical form has the posterior femora two times or more than 

two times as long as the pronotum. The color of both varieties 
probably exhibit about the same range of variation. The measure- 
ments of this typical form are as follows: 

Measurements. —Length, pronotum, male, 7.5-9 mm., female, 8-10; 

posterior femora, male, 15-18, female, 17.5-22.5; elytra, beyond the 

pronotum, male, 4-5, female, 2-4; ovipositor, 23-31; width, pronotum, 

male, 4.5-5, female, 4.75-6.5. 

Specimens examined.—Besides the type, a single female from New 
Mexico, in the Seudder collection, I have studied one male, two 

females, Durango, Colorado, August 3, one male, Dolores, Colorado, 

August 2 (Gillette); one immature female, Pindale, Arizona (W. 
Hough), one female, Morrison, Colorado, and one female, Albu- 

querque, New Mexico (Cockerell). 
The male specimen from Dolores, Colorado, is very small, the 

thoracic width being 4.5 mm. and the length of the posterior femora 
being but 15 mm. The female from Albuquerque, New Mexico, 
which is in the Scudder collection, is unusually large, the measure- 
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ments being as follows: Length, pronotum, 9 mm., posterior femora, 
92.5, ovipositor, 31; width, pronotum, 6.5. 

The very long posterior femora and ovipositor of this specimen 
give it a very distinctive appearance. The ovipositor is slightly more 
strongly curved downward apically and the pronotum is broader 
than usual. I refrain from giving it at least a varietal name only 
because of the unusual range of variation of size among the specimens 
of the species studied. Except in pronotal length it represents the 
maximum measurements made, aside from it the largest measurements 

made of female specimens being as follows: 
Length, pronotum, 8.75-9.5 mm.; posterior femora, 21.5; ovipositor, 

28; width, pronotum, 5.5. 

The male of this species has never been described, though the male 
of the following variety has been recorded but not described. 

PLAGIOSTIRA ALBONOTATA var. BREVIPES, new variety. 

Description.—This variety is characterized by the short posterior 
femora. It is of amore robust form than the typical variety. The 
wings of the two specimens examined are thrust out at right angles to 
the elytra, their coal-black color very conspicuous against the yellow- 
ish brown background. The measurements are as follows: 
Measurements.—Length, pronotum, male 8.5 mm., female 9; pos- 

terior femora, male 15, female 16; elytra, beyond the pronotum, male 
4, female 3; ovipositor, 22; width, pronotum, male and female, 5. 

Type.—Cat. No. 10187, U. S. National Museum. 
Specimens examined.—One male, one female, Williams, Arizona, 

July 24, 1901, collected on sagebrush by H. Barber. 
The above are the specimens recorded by me® some time ago as 7? 

albonotata. This variety may eventually prove to be worthy of spe- 

cific distinction, but in view of the extraordinary range of size of the 
specimens of the genius studied it is thought better to give it only 

varietal rank at this time. 

PLAGIOSTIRA GILLETTEI, new species. 

Description.—Male; female unknown. Head scarcely as broad as 
the anterior portion of the pronotum, into which it is deeply inserted; 
vertex scarcely raised out of the general contour of the head very nar- 
row and not at all prominent; the eyes are moderately large and very 
prominent; basal segment of the antenna fully as large as the vertex 
as viewed fromin front. Pronotum unusually large, distinctly broader 
in the middle than at either end; lateral carinee bowed very noticeably 
outward, giving the pronotal disk somewhat the appearance of that 

of the members of the genus Ag/aothorax (fig. T7), except it is flat 

@Proc. U. 8. Nat. Mus., XX VI, 1903, p. 897. 
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and roughened by rugosities and convolutions, the median transverse 
furrow broad; the anterior margin of the disk is truncate and the 

posterior margin is semicircularly rounded; median carina distinct 
only behind the broad transverse furrow, anteriorly replaced by a 
faint double longitudinal sulcus; lateral lobes longitudinally concave 
with a few tortuous sulci breaking the otherwise smooth surface. 

Organs of flight wholly concealed beneath the pronotum, the wings, 
like those of the typical species, coal black. Posterior femora con- 
siderably less than two times as long as the pronotum and not greatly 
swollen basally, the greatest width near the base no more than twice 
that of the narrowest part in the apical half, the swelling confined to 
the basal half; all the femora are armed beneath on both sides with 

a few very inconspicuous short, stout spinules, anterior tibix: armed 

above on the outer side only with three spines. Genital organs as 
described under the genus. 

Fic, 77,—PLAGIOSTIRA GILLETTEI, MALE. 

Color, yellowish, with the disk of the pronotum with fuscous mot- 
tlings, the center of the broad sulcus showing a green cast and a short 
longitudinal black stripe in the center of the pronotum next the 
anterior border, posteriorly terminating at the anterior narrow trans- 
verse sulcus. ‘The wing pads are piceous and the abdominal segments 
have each a row of round black spots along the posterior margin. 
Measurements.—Length, pronotum, 11.5 mm.; posterior femora, 

18.5; width of pronotum across widest part, 7.5. 
Type.—Cat. No. 10188, U. S. National Museum. 
Specimen exvamined.—One male, Grand Junction, Colorado, June 

20, 1905. Collected by C. P. Gillette, who presented the interesting 
insect to the National Museum and in whose honor I take pleasure in 
naming it. 

This is a characteristic-appearing insect. It may be somewhat 
immature as suggested by the smaller wings, the outer pair of which 
is twisted beneath the under ones and their development propably 
incomplete. 
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IDIONOTUS Seudder. 

TIdionotus Scupper, Can. Ent., X XVI, 1894, pp- 179, 182 (invalid, no species 
included); Guide N. A. Orth., 1897, p. 56 (invalid, no species included); 

Sat, Orth., U.S), 1900s ps 79: 

Description.—Head medium in size; vertex moderately or scarcely 
at all prominent, broad more than one-third as broad as the interocular 
space; eyes small, usually somewhat prominent. Pronotum medium, 
not greatly produced posteriorly; lateral lobes well developed, nearly 
as deepas long, considerably decliv.ent and moderately sinuate posteri- 
orly; lateral carine sharp, except in swhcarinata, persistent and 
strongly or moderately convergent at the middle of the anterior half; 
median carina absent or barely indicated on the posterior third of the 
pronotum; disk nearly flat, marked about the middle by an inconspicu- 
ous U-shaped sulcus or a transverse sulcus, truncate before and behind 
or broadly rounded posteriorly. Prosternum unarmed. Legs long, 
the posterior femora more than two times as long as the pronotum, 
subparallel on the apical two-fifths, the basal portion considerably 
swollen, unarmed beneath or armed on both margins with a few short 

spines; anterior tibiz armed above on the outer side only with three 
spines, rarely but two. Elytra nearly touching above and slightly 
projecting beyond the pronotum in the female, except in swbcarinatus, 
where they are concealed; in the male, where known, the elytra over- 
lap above and project beyond the pronotum a distance equal to one- 
half the length of the pronotum or more. Subgenital plate of both 
sexes apically notched, the apical styles of the male stout, fusiform; 
last abdominal segment triangular and entire in the female, in the male 
triangularly incised apically; cerci simple in the female, in the male 

armed at the extreme base with an inner spine and sometimes with a 
short apical spine.¢ Ovipositor short and stout, no longer than the 
posterior femora, abruptly tapering to a sharp point. 

Type.—Idionotus brunneus Scudder. 
The median dorsal spine of the anterior tibize is sometimes missing, 

but the normal number seems to be three. 
Kirby” places this genus in the synonymy under the genus Veduba 

of Walker. In this he is certainly in error, the type of Veduba being 
the same as that of 7ropizaspis. 
We have three species of this genus, separable as follows: 

KEY TO THE SPECIES OF IDIONOTUS. 

A. Lateral carinze of the pronotum sharp, distinct. 
B. Posterior femora three or more times as long as the pronotum; cerci of the male 

no longer than broad and armed on the outer apical extremity with a sharp 

point, fig: "793." So Asc dese = Jos a ee ae eee brunneus, p. 395 

«This basal spine is not easily observed unless the cerci are unusually exerted. 

bSyn. Cat. Orth., II, 1906, p. 194. 
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B’. Posterior femora no more than two and one-half times as long as the pronotum; 

cerci of the male twice as long as broad and apically unarmed, fig. 80. 

brevipes, p. 396 
A’, Lateral carine of the pronotum dull, somewhat indistinct. 

subcarinatus, p. 397 

IDIONOTUS BRUNNEUS Scudder. 

Idionotus brunneus ScuppEr, Cat. Orth., U. S., 1900, p. 98.—WoopworrnH, Bull. 

No. 142, Calif. Exp. Stat., 1902, p. 15. 

Neduba brunneus Kirpy, Syn. Cat. Orth., I, 1906, p. 194. 

Description.—Head searcely as broad as the anterior portion of the 
pronutum, into which it is moderately deeply inserted; vertex broad, 

convex, not sulcate, one-third or more than one-third as broad as the 

interocular space and quite prominent; eyes rounded, moderately 
large and quite prominent; basal segment of the antenne not quite as 
large as the vertex as 
viewed from in front. 
Pronotum very moder- 

ately produced  poste- 
riorly, the lateral lobes 
nearly as deep as long 
and declivent; lateral ca- 

rine converging on the 
anterior fourth to two- 

thirds the distance that 
separates them  poste- 

EOUlye (fie. 79): pro- 
notal disk rounded trun- 
cate behind and infront, — Fries. 78, 79, 80.—Ip1onorus BRUNNEUS. 78, ADULT FEMALE. 79, 
marked with an obscure By tec OF FEMALE FROM ABOVE. 80, CERCUS OF ADULT 

U-shaped sulcus near the 
middle. Elytra of female apically broadly rounded, nearly meeting 

above and projecting but little beyond the pronotum; of the male over- 
lapping above and projecting beyond the pronotum a distance equal 
to about one-half the length of the pronotum. Lees long, the posterior 

femora more than three times as long as the pronotum and armed 

below on both margins with some small spines. Genitalia of female 
as described under the genus; the cerci of the male no longer than 
broad and, in addition to the short basal spine, is armed with an acute 
apical point (fig. 80). 

Color uniformly brown, the face a little paler and the ovipositor a 
little more reddish brown. The pronotum of the male is sometimes 
briefly blackish on the extreme posterior portion, next the lateral 
carina. 

Measurements. Length, pronotum, male, 6 mm., female, 5.25; 
elytra, beyond the pronotum, male, 2.5-3, female, 1.5; posterior femora, 
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male, 20, female, 19.5; ovipositor, 15; width, pronotum at narrowest 

point, male 3, female, 2.25; posteriorly, male, 4, female, 3.5. 
Type.—Cat. No. 5783, U. S. National Museum. 

Specimens examined.—One female, the type (fig. 78). Folsom, Cali- 
fornia, July 7, 1885 (Koebeli), and three males, Thrall, California 

(Caudell). 

In his original description Doctor Scudder gives the length of the 
pronotum as 6 mm., but I can make it no more than 5.25, 

Besides the female type the National Museum contains three males 
taken by the writer at Thrall, California, July 28, 1906. They were 
taken in the evening singing in clumps of small oak shrubs. They sit 
a few inches above the ground and stridulate very persistently, not 
ceasing even when approached very closely. With a little care an 
observer can easily approach and study the insect songster from a 
distance of but a few inches. It requires a keen sight to locate the 
insect at first, as it is protectively colored, blending so nicely with its 

surroundings as to be practically invisible. When disturbed they 
leap to the ground among the dead leaves and such débris as usually 
gathers under the bashes and disappear. ‘The note is a very low and 
soft, but quite high-keyed, thrill. repeated rapidly for long periods 
at a rate of about one hundred and fifty distinct notes per minute. 
Each note is made by one rasp of the short elytra. 

IDIONOTUS BREVIPES, new species. 

Description (Male; female unknown).—Head of moderate size, not 
swollen, inserted moderately into the pronotum; vertex not prominent, 
rounded, broad, decidedly broader than one of the 
eyes, which are of medium size and not prominent; 
antenne slender. Pronotum of medium size, poste- 
riorly produced well over the wings; lateral lobes 
deep, two-thirds as deep as long and nearly vertical, 
flaring a little below, posteriorly scarcely sinuate; 
lateral carinze well developed, somewhat acute, nearly — yc. s1—1p1oxorvs 
straight, approaching on the anterior half to one-half Ce ae 
their posterior distance apart, and then, just before a 
reaching the anterior edge of the pronotum, they expand slightly. 
Pronotal disk flat, divided about the middle by a very broad and rather 
deep transverse sulcus or depression; median carina present only poste- 
rior of this transverse depression, where it is rather distinct and well 
developed, anterior margin of the disk truncate, posterior margin 
broadly rounded. Wings aborted, elytra fully as long as the pronotum 
and very broad, overlapping more than usual in this group apically, 
near the costa, with a notch. Abdomen moderately slender, hardly 

carinate; cerci(fig. 81) cone shaped armed near the base on the inner side 

with a sharp black spine directed inwards and with the apical half 
bent upwards with a sharp curve, the whole cerci no more than twice 
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as long as the basal width and not extending outside of the cavity 
formed by the subgenital plate and the last abdominal segment, the 
basal spine noticeable only when the. cerci are removed or pushed 

laterally far back; subgenital plate long and triangularly incised and 
bears a pair of movable, club-like apical styles, two times as long as 

broad. Legs short, posterior femora less than two and one-half times 
as long as the pronotum, parallel on the apical two-fifths, unarmed; 
coxal spines of the anterior legs broad and sharp; anterior tibize 
armed on the outer side above with three spines, unarmed on the inner: 
side. Posterior tibie with the plantule very poorly developed. 

Color light yellowish brown; lateral lobes of the pronotum infus- 
cated quite uniformly and heavily on the disk, the lower margin, the 
posterior third, and a narrow margin along the anterior edge being 
light yellowish. There is a row of black spots down each side of the 
abdomen and the outer face of the posterior femora is striately infus- 
cated. 

Measurements.—Length, pronotum, 5.5 mm.; elytra, beyond the 
pronotum, 6; posterior femora, 12; cerei, 1.5. 

Type.—In the Scudder collection. 
Specimens ecamined.—One male, Arctic America (Kennicott). This 

species was mentioned, but not described, by Doctor Scudder.” It is 
certainly a new species, as shown by the short posterior femora and 
other less obvious points of difference. 

IDIONOTUS SUBCARINATUS, new species. 

Description.—Female, male unknown. Head medium, scarcely 
broader than the anterior portion of the pronotum; fastigium some- 
what prominent, a little broader than the basal segment of the antenna, 
about one-third as broad as the interocular space; eyes scarcely promi- 
nent, nearly round, very slightly flattened anteriorly; antenne, except 
the basal segment, very slender. Pronotum moderately large and 
posteriorly produced over the base of the abdomen so as to com- 
pletely conceal the. organs of flight; lateral lobes well developed, 
declivate, posteriorly broadly sinuate; lateral carine dull, but distinct, 
made more distinct by the coloration, persistent, considerably bowed 

inwards in the anterior half, the posterior portion of the disk being ¢ 
third broader than the narrowest portion; median carina not indicated; 
pronotal disk broadly convex, truncate anteriorly and posteriorly, 

without transverse carine, marked in the center with a broad obscure 

transverse depression. Prosternumunarmed. Organs of flight wholly 

concealed beneath the pronotum. Legs moderately stout, the poste- 
rior femora three times as long as the pronotum and much swollen on 
the basal two-thirds; all the femora unarmed; anterior tibixe armed 

above on the outer side only with three spines, below on both sides; pos- 

«Canadian Entomologist, XX VI, 1894, p. 282. 
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terior and intermediate tibize armed on both margins, both above and 
below. Cerci conical, simple, about three times as long as the basal — 

breadth. Ovipositor nearly as long as the posterior femora and 
curved moderately and uniformly upwards. 

Color wood-brown, the sides of the pronotum a little darker, the 

upper posterior portion shiny piceous; sides of the abdomen shiny 
black, strongly contrasted with the brown dorsum; posterior femora 
with two longitudinal black streaks on the outer face; ovipositor, legs, 
and face tinged with reddish brown. 

Measurements.—Length, pronotum, 6 mm.; posterior femora, 18; 
ovipositor, 17; width, pronotum across the metazona, 3.5; posterior 
femora at narrowest point, 1, at widest point, 3.75; ovipositor, in the 
middle, 1.5. 

Type. —Cat. No. 10189 U.S. National Museum. 
Specimens examined.—One female, labeled ‘‘Colonia Garcia, Chi- 

huahua, Mexico” (Townsend). The specimen was presented to the 

U.S. National Museum by Bruner. 
The slight development of the thoracic carinz and the absence of 

visible wings will readily separate this Mexican species from the United 
States forms. 

CLINOPLEURA Seudder. 

Clinopleura ScuppErR, Can. Ent., X X VI, 1894, pp. 179, 182; Guide N. A. Orth., 

1897, p. 56; Cat. Orth. U. S., 1900, p. 79.—Kirsy, Syn. Cat. Orth, IT, 1906, 

p- 194. 

Description.—Head lurge and prominent; vertex broad, fully half 
as broad as the interocular space and prominent; eyes oval, scarcely 
prominent. Pronotum of medium size and very moderately produced 
posteriorly; lateral lobes well developed, about as deep as long, very 
declivent, and scarcely sinuate posteriorly; lateral carinee well devel- 

oped, slightly convergent in the anterior sixth and then gradually 
divergent to the posterior border of the pronotum, where they are as 
widely separated as at the anterior border (fig. 84); median carina dis- 
tinct, low but persistent; disk flat, very narrow, about four times as 
long as the posterior breadth, no more than one-half as broad as the 
prothorax through the lower margins of the lateral lobes, cut at the nar- 
rowest point, the point of convergence of the lateral carine, by an 
inconspicuous transverse sulcus; pronotal disk anteriorly truncate, 
posteriorly rounded. Prosternum unarmed. Legs long, posterior 
femora over three times as long as the pronotum, subparallel in the 

apical half or less, slightly swollen above apically and much and 
abruptly swollen basally (fig. 82), armed below on the inner side only 
with a few stout black spines; anterior tibiz armed above on the outer 
side only with four spines, rarely with five. Wings aborted; elytre 
broad and apically broadly rounded, overlapping above in both sexes 

and projecting beyond the pronotum a distance equal to nearly or quite 
m 
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one-half the length of the pronotum. Subgenital plate apically notched 
in both sexes, the side angles rounded in the female, in the male ter- 

minating in somewhat slender styles. Last abdominal segment of the 
male apically deflexed and roundly concave, similar in the female; 
supraanal plate of both sexes triangular, often difficultly seen but in 
some specimens fairly prominent, often, in the male, with a central 
pit extending nearly through the plate; cerci simple in both sexes, 

quite uniformly tapering in the female, in the male with the apex 
attenuate and bent inwards in the form of a hard, naked, black tooth. 

(Figs. 83 and 86.) Ovipositor straight, not as long as the posterior 
femora and abruptly pointed at the apex. 

Type.— Clinopleura melanopleura Scudder. 
The members of this genus are natives of the middle Pacific States, 

all the known species being recorded from California or Utah. They 
probably inhabit open fields, as Professor Morse has taken (©. imelano- 
pleura in some numbers traveling about in grassy fields some distance 
from woods. 

We have three species, one apparently undescribed. They may be 
separated by the following table: 

KEY TO THE SPECIES OF CLINOPLEURA. 

A. Size larger, pronotum 6 mm. or more in length. 

B. Cerci of the male with the apical black naked portion one-third, or more, as 
long as the main body (fig. 83); pleura of both sexes with a light margin 

behind and below, generally contrasted strongly with the rest of the surface, 

which is black on the posterior portion and sometimes all over, 

melanopleura, p. 399 

B’. Cerci of the males with the black apical portion about one-fourth as long as 

the main body (fig. 86); pleura of both sexes with the colors usually but 

libtleseontrasted=: ys see ee ee co eee aes flavomarginata, p. 401 

A’, Size smaller, pronotum 5.5 mm. or less in length; cerci of the male with the 

apical black portion about one-fourth as long as the main body (fig. 86), 

minuta, p. 402 

CLINOPLEURA MELANOPLEURA Scudder. 

Steiroxys melanopleura ScupperR, Ann. Rept. Chief Eng., 1876, p. 500; Ann. Rept. 

U.S. Geol. Surv. West 100 Merid., 1876, p. 280. 

Clinopleura melanopleura ScuppER, Can. Ent., XX VI., 1894, pp. 182, 183; Cat, 

Orth. U.S., 1900, p. 79; Can. Ent., XX XII., 1900, p. 332.—Woopworrsz, 

Bull, No. 142, Calif. Exp. Station, 1902, p. 15.—Kirpy, Syn. Cat. Orth., II. 

1906, p. 194. 

Description.—Head broader than the anterior portion of the pro- 
notum, into which it is very slightly inserted; vertex prominent, one- 
half as broad as the interocular space, convex, not at all sulcate; eyes 
ovate, of medium size, not prominent; basal segment of the antenna 
scarcely more than one-fourth as large as the vertex as viewed from 
in front. Pronotum as described under the genus. Elytra of both 

sexes elongate, reticulated with conspicuous coarse veins. Legs very 
long, the posterior femora over three times as long as the pronotum 
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and much and abruptly ampliate on the basal three-fifths, being nearly 
four times as broad at the widest point as at the narrowest; anterior 
tibiz armed above on the outer side only with.four, or very rarely 
with five, spines. Cerci of the female cylindrical, about four times as 
long as the basal width, tapering to a point and apically curved some- 
what inwards, of the male with the black naked apical portion nearly 
one-half as long as the main body and bent inwards at right angles 
with the main body and usually somewhat recurved (fig. 83), the basal 
portion subcylindrical, slightly tapering. Ovipositor (fig. 85) straight, 
considerably less than the posterior femora in length, the abruptly 
pointed apex smooth. 

FIGS. 82, 88,84, 85.—CLINOPLEURA MELANOPLEURA. 82, ADULT MALE. 83, CERCUSOFMALE. 84, PRONO- 

TUM OF MALE FROM ABOVE. 89), OVIPOSITOR FROM THE SIDE. 

Color light yellowish-brown, or, by variation, dark brown. The 
abdomen of typical specimens is slightly darkened on the sides, as are 
also the outer face of the posterior femora; the lateral lobes of the 
pronutum are more or less deeply infuscated, except the lower and 
posterior margins, which are always clear yellowish. The measure- 
ments of typical specimens are as follows: 

Measurements.—Length, pronotum, male, 6.5—7 mm., female, 6.5-7.5; 
posterior femora, male, 23-26, female, 24-28; elytra, male, 3.5-4, 

female, 2.5-4; ovipositor, 19-23; width of the pronotal disk at the 
posterior margin, male, and female, 3.25-3.5. 
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Type.—In the Scudder collection. 
Specimens excamined.—I have examined nearly half a hundred speci- 

mens of this species. Professor Morse has a fine series of six males 
and eighteen females taken by himself at Tehachapi, California, in 
1897. They were found traveling about in a grassy field some dis- 

tance from any woodlands. Besides this series in the Morse collec- 
tion and the material in the Scudder collection, which includes the 

type, I have seen specimens from Los Angeles County, California, and 
from San Bernardino and Atwater in the same State. A female taken 
at Valley Springs, California, July 28, 1885, by H. A. Mepinge, is 
colored, except the lateral lobes of the pronotum, which are margined 
as usual, uniformly dark brown, instead of light yellowish brown, and 

the measurements are somewhat less, being as follows: 
Length, pronotum, 6 mm.; posterior femora, 21; elytra, 2.25; ovi- 

positor, 16; width of pronotum at the posterior border of the disk, 2.25, 
This specimen seems to form a variety worthy of a name, and I call 

it Clinopleura melanopleura var. infuscata. 
Type.—Cat. No. 10190, U. S. National Museum. 
A female in the Scudder collection is somewhat more infuscated 

than usual, tending towards this dark variety and proving the differ- 
ence separating the variety from the typical form to be varietal and 

not specific. This dark variety is somewhat related to the following 
species, favomarginata, but is much smaller, and the lateral lobes of 
the pronotum are more distinctly margined posteriorly with yellow. 

CLINOPLEURA FLAVOMARGINATA Scudder. 

Clinopleura flavomarginata ScuppErR, Can. Ent., XX XIT, 1900, p. 332 (part ).— 

Kirpy, Syn. Cat. Orth., II, 1906, p. 194. 

Description.—Very similar to C. melanopleura, in structure, except 
that of the cerci, practically the same. The coloris testaceous with the 

infuscation of the lateral lobes of the pronotum less distinctly con- 
trasted with the posterior margins than in melanopleura. The struc- 
ture of the cerci of the male is quite different from than of melano- 
pleura, the black shiny apical portion being only about one-fourth as 

long as the main body instead of nearly one-half as long, in this respect 
agreeing with the cerci of the following species, ménuta. The 

measurements are as follows: 
Measurements.—Length, pronotum, male and female, 6.75 mm.: 

posterior femora, male, 25.5, female, 26.5; elytra, male and female, 

2.75; ovipositor, 19. 

Types.—In the Scudder collection and the collection of A. P. Morse. 
Specimens eramined.—Several specimens of botlf sexes, all from 

California. 

Proc. N. M. vol. xxx1i—07 26 
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The specimens recorded in the original description as from Ahwanee, 
Raymond, and Calaveras, California, all belong to a different species 
herein described as new. The true types as here eliminated are all 
from Ceres, California, August 17, one pair in the Scudder collection 
and one male in the collection of Morse. An immature female in the 

collection of the National Museum is referred here with some doubt. 
It comes from Anaheim, Orange County, California (Coquillett). 

Were it not for the different cerci of the male I would rather 

incline to the belief that this species is but a variety of melanopleura. 

CLINOPLEURA MINUTA, new species. 

Clinopleura flavomarginata ScuppER, Can. Ent., XX XII, 1900, p. 332 (part). 

Description.—In most particulars this species is like melanopleura 
except in size, which is much less than in either melanopleura or 
Havomarginata. The cerci of the male are like those of flavomar- 

ginata, the black apical portion being about one fourth as long as the 
main body (fig. 86). The color is testaceous or fusco-testaceous with 
the lateral lobes of the pronotum infuscated and margined below and 

behind with yellow. The elytra are comparatively 

about the same length and show about the same range 
of variation as those of the typical species. The 
size, however, 1s the most conspicuous differentiating 

Fre. 86.—Curxopteura feature, being as follows: 
MINUTA. CERCUS OF 

ADULT MALE, 
Measurements.—Leneth, pronotum, male, 4.5-5 

mm., female, 4.5-5.5; posterior femora, male, 19-22, 

female, 19-22.5: elytra, male, 2-3, female, 1.5-2; ovipositor, 13-16; 
width, pronotal disk at the posterior margin, male and female, 1.75-2.5. 

Type.—Cat. No. 10191, U. S. National Museum. 
Specimens examined.—Several specimens of both sexes from Cali- 

fornia. 
Described from two pairs from Calaveras, California. In the col- 

lections of Scudder and Morse are examples from Ahwanee, Calaveras, 

and Raymond, California, some of them marked as types of C. flavo- 
marginata. These specimens bear flavomarginata type labels and are 
mentioned in the original description but do not appear to enter 
materially into the description itself as the measurements are much 
below those given for flavomarginata. I have seen a male of mnuta 
from Berkeley, California. 

This is the smallest species of the genus and seems very distinct. 

——— 
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IPILYAIEN(O ILA AINS) Jeti oveer 

Platycleis Freper, Lotos, III, 1853, p. 149. 

Chelidoptera® WersMAEL, Bull. Acad. Brux., V, 1838, p. 591.—Kuirsy, Syn. Cat. 
Orthe, UE 1906; p= 203: 

Description.—Female. Head quite small, deeply inserted into the 
pronotum; vertex very broad, about two-thirds as broad as the interoeu- 
lar space, moderately prominent; eyes medium in size, moderately 

prominent. Pronotum small and but slightly produced posteriorly; 
lateral lobes well developed, about as deep as long, very nearly ver- 
tical and very slightly sinuate posteriorly; lateral carine distinct, 

moderately sharp, persistent, a little more rounded on the extreme 

anterior margin of the pronotum, straight, uniformly expanding a little 
from the front backwards; median carina present only on the pos- 

terior third, moderately sharp; disk narrow, a little broader behind than 
infront and flat, marked just anterior of the termination of the median 
carina with a tolerably distinct U-shaped sulcus; the disk is subtrun- 
cate anteriorly and posteriorly. Prosternum unarmed; mesosternal 

lobes prominent. Elytra squameform, overlapping above, rounded 

apically and projecting beyond the pronotum a distance equal to nearly 
one-half the pronotal length; wings about as long as the elytra but 
not so broad, lateral, not meeting above. Legs moderately long, the 

posterior femora more than twice as long as the pronotum, swollen 
on the basal three-fifths and unarmed below, the plantula of the hind 
tarsi scarcely one-half as long as the basal segment; anterior tibie 

armed above on the outer margin only with three spines. Abdomen 
moderately plump and dorsally subcarinate; subgenital plate apically 
roundly and shallowly notched; supraanal plate small, triangular and 
dorsally concave, almost concealed beneath the last abdominal see- 
ment, which is broad, centrally concave and mesially incised apically 

for nearly its entire length by a narrow cleft; a pair of perpendicular 
infracercal plates embrace the supraanal plate, which they equal in 

length; cerci simple, conical, hairy; ovipositor curved strongly upwards 

and about as long as the posterior femora. 
Type.— Decticus intermedius Serville. 
This is the only old world genus represented, so far as known, in 

our fauna. But one species is known, the following: 

PLATYCLEIS FLETCHERI, new species. 

Description.—Female, male unknown. Head scarcely as broad as 
the anterior portion of the pronotum; vertex convex, broad and mod- 
erately prominent; eyes medium in size and prominence, rounded; 
basal segment of the antenna broad, almost one-half as large as the 

4 Preoccupied in ornithology by Chelidoptera Gould, Proc. Zool. Soc. Lond., 1836, 

(1837), p. 81. 
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vertex as viewed from in front. Pronotum narrow, structure as des- 

cribed under the genus. Wings narrower but about as long as the 
elytra, which are apically broadly rounded, overlap dorsally and pro- 
ject beyond the pronotum about one-half the pronotal length. Legs 
of moderate length and size; posterior femora more than two times as 
thick basally as apically, the swelling confined to about the basal three- 

fifths; anterior tibiz un- 
armed above on the inner 
side, on the outer side armed 

with three spines. Abdo- 
men and genital characters 
asdescribedunder the genus. 

Solordark reddish brown, 
the posterior tarsi and the 
sides of the vertex black and 
the disk and the central por- 
tions of the lateral lobes 

of the pronotum nearly black, the latter bordered below and behind 
with yellowish. 

Measurements.—Lenegth, pronotum, 5.25 mm.; elytra, 2.5; posterior 
femora, 14.5; ovipositor, 14; width, pronotal disk at the posterior 
margin, 3.75; at the anterior margin, 2.75. 

Type.—Cat. No. 10192, U. S. National Museum. 
Specimens examined.—The type, one female (fig. 87), taken- by Dr. 

James Fletcher at Calgary, Assiniboia, Canada, on July 31, 1904, and 

by him presented to the U. S. National Museum. 
I take pleasure in naming this interesting insect in honor of its 

illustrious collector. 

Fic. 87.—PLATYCLEIS FLETCHERI. ADULT FEMALE. 

STEIROXYS Herman. 

Steirorys Herman, Verhandl. der k. k. Zool.—Bot. Gesellsch. Wien, XXIV, 

ow 1874, pp. 200, 207.—ScuppeEr, Can. Ent., X XVI, 1894, pp. 179, 182; Guide 

N. A. Orth., 1897, p. 56; Cat. Orth. U. 8., 1900, p.. 78.—Kirsy, Syn. Cat. 

Orth., II, 1906, p. 194. 

Description.— Head small, not prominent, deeply inserted into the 
pronotum; vertex moderately prominent and exceedingly broad, 
almost as broad as the interocular space; eyes small, scarcely prominent; 
basal segment of the antenna less than one-fourth as large as the 
vertex as viewed from in front. Pronotum of medium size, moderately 
produced posteriorly; lateral lobes well developed, nearly as deep as 
long, slightly declivent and somewhat sinuate posteriorly; lateral and 
median carinze distinct and persistent, the former subparallel, 
diverging slightly from in front backwards (fig. 89); disk nearly flat, 

subrectangular, subtruncate both in front and behind, about two or two 

and one times as long as broad and without conspicuous sulci, some- 
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times with a noticable V-shaped one near the center. Prosternum 
unarmed. LElytra of female short, rounded lateral pads, scarcely 
projecting beyond the posterior edge of the pronotum, of the male 
broad, overlapping dorsally and projecting beyond the pronotum a 
distance equal to about one-half the length of the pronotum. Legs 
long, the posterior femora two and one-half times to nearly four times 

as long as the pronotum, strongly expanded on the basal two-thirds 
and unarmed beneath or armed with a few small spines; anterior 
tibiz armed above on the outer side only with three spines; abdomen 

moderately plump, scarcely carinate; subgenital plate of both sexes 

apically rectangularly incised, that of the male with moderately 
prominent styles at each side behind; supraanal plate small and apically 
triangular in both sexes, closely fitted between a pair of compressed 
infracercal plates, usually hidden beneath the last abdominal segment, 
which, in the male, is mesially incised; cerci of the female simple, 
cylindrical, pointed, of the male cylindrical with the apex sharp and 
tooth-like, bent inwards and furnished on the inner side with a sharp 
tooth; ovipositor very slightly curved upwards and of a length varying 

from distinctly shorter than the posterior femora to somewhat longer. 
Type.— Thamnotrizon tritineatus Thomas. 
The type of this genus was originally described as having the 

pronotum without carine but in the description of the genus Ste/roxrys 
Herman says that this was probably a clerical error. That this is 
probably the case is indicated by several facts. Specimens of the type 
species labelled in the handwriting of Thomas as type specimens are 
in the National Museum and they have the pronotum carinate. Glover 
has figured the species, presumably from authentic specimens from 
Thomas, and his illustration shows the pronotum to be carinate. 

Besides this Thomas himself practically admits the correctness of 

Herman’s diagnosis as based on ¢r//ineatus.“ Thus tril/neatus is seen 
to have a carinate pronotum and the statement to the contrary in the 
original description is to be attributed to a clerical error. 

The classification of this genus is by far the least satisfactory of any 
of the group here treated. The cerci of the males are either unusually 

variable for this group or indicate several more species than I have 
recognized. ‘That the cerci of the males, which are unvarying 
characters of such synoptic value in other genera of the group, should 
be so variable as to be useless as a differentiating character in this 
particular genus is, to say the least, odd. It may, however, eventually 
result that we have several more species than here considered but at 
this time Iam unable to recognize such to be the case. The sexes are 
connected only by association with localities, none, so far as I know, 
having been taken in copulation. Color, so far as determinable from 
the material studied, is of little constancy. About fifty specimens of 

@Rept. U.S. Geol. Surv. W. 100 Mer., V, 1875, p. 906. 
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the genus haye been studied but much more material and field observa- 
tion is necessary to satisfactorily place the various forms. The genus 
is distinct and very well circumscribed but the species seem in a 
hopeless state of chaos. The females are, at the present state of our 
knowledge of the genus, practically inseparable. Scudder has, it is 
true, published a table of species based upon characters supposedly of 
synoptic value but a study of type material in his collection shows 
some of the characters used by him in his table to be inversely true. 
Thus the pronotal disk of boreal’s is more nearly twice as long as 
broad as is that of pallidipalpis. The length of the posterior femora 
varies as does the color. Therefore, I have made no attempt to 
synoptically separate the various forms, this being deemed imprac- 
ticable at this time. The described species are as follows: 

STEIROXYS TRILINEATA Thomas. 

Thamnotrizon trilineatus THomas, Proc. Acad. Nat. Sci. Philad., 1870, p. 76; Ann. 

Rept. U.S. Geol. Surv. Terr., II, 1871, pp. 265, 268.—Gutovenr, Ill. N. A. Ent., 

Orth, 1872, pl. vu, fig. 5.—Scupper, Index N. A. Orth, 1901, p. 322. 

Decticus trilineatus THomas, Ann. Rept. U.S. Geol. Surv. Terr., V, 1872, p. 443.— 

3RUNER, Bull. No. 27, Div. Ent. U. 8. Dept. Agric., 1892, p. 31.—ScuppER, 

Index N. A. Orth, 1901, p. 95. 

Dectes trilineatus BrunER, Publ. Nebr. Acad. Sci., III, 1893, p. 31. 

 Steiroxys trilineata Herman, Verhandl. der k. k. Zool.-Bot. Gesellsch. Wien., 

XXIV, 1874, p. 207, pl. v, figs. 64-69.—Scupprr, Can. Ent., XX VI, 1894, 

pp: 182, 183; Cat: Orth: Us 8.2, 1900; p: 79; Index N. -A-;Orth. o0l a pred0e 

ScuppER and CockereLL, Proc. Davenp. Acad. Nat. Sci., IX, 1902, p. 55.— 

Krrpy, Syn. Cat. Orth., II, 1906, p. 194. 

Description.—Head small and deeply inserted into the pronotum; 
vertex convex and moderately prominent, very broad, occupying 
practically all the interocular space; eyes of moderate size, rounded 
and not prominent. Pronotum and wings as described under the 
genus. Legs moderately long, the posterior femora about three times 
as long as the pronotum, swollen on the basal two-thirds and unarmed 
below; anterior tibise armed above on the outer side only with three 
spines, rarely one of them missing. Abdomen plump, dorsally sub- 
carinate; cerci of the female round, about four times as long as the 

basal width and tapering to a point, tapering mostly in the apical balf; 
cerci of the male (fig. 91) cylindrical or somewhat flattened and tapering 
gradually to a point, curved downward and inward at the tip, and fur- 
nished on the inside about or just beyond the middle with a slightly 
recurved tooth cylindrical and shaped like the end of the main body; 
ovipositor about as long as the posterior femora and curved some- 
what upward, the tip abruptly tapering to a point and roughened by 

minute serrations. 
Color dark brown or yellowish, usually with some lighter markings 

down the dorsum, sometimes lighter with a row of conspicuous V- 
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shaped black marks down the top of the abdomen and a row of oblique 
black dashes along the sides (fig. 88). The lateral lobes of the pronotum 
are generally bordered below and behind with yellowish, and next 
this yellow border behind is usually a piceous streak. 
Measurements.—Length, pronotum, male, 5.5-6 mm., female, 4.5-6; 

posterior femora, male, 18-19, female, 15.5-19; elytra, male, 2-3, 

female, 5-1; ovipositor, 16-24; width, pronotum at posterior margin, 
male, 3-38.25, female, 2.5-3. 

Type.—Apparently lost. 
Specimens examined.—Material from Nebraska, Colorado, Montana, 

and Idaho. 
The National Museum contains specimens labeled as types, but 

erroneously so, as the species was described from southeast Colorado, 

while these specimens 
are from South Pass, 
Wyoming; but they are 
doubtlessly authentic 

specimens, being la- 
beled in the handwrit- 

ing of Thomas.  Be- 

sides these, the National 

Museum contains speci- 
mens, all females, from 

Nebraska, Colorado, 

Montana, and Idaho. 

Besides these localities 
the species has been 
recorded from Utah, Figs. 88, 89, 90, 91.—STEIROXYS TRILINEATA. 88, ADULT FEMALE. 

Fy uiea tet og ci eal gare cree a ana aaraa 
Mexico. 
The figure by Glover is nota good one, failing, as it does, to properly 

show the thoracic carine. 
Besides the statement that the pronotum is without carine the 

original description contains some other minor points at variance with 
the characters of the specimens now considered as this species. But, 
as stated in the discussion under the genus, Herman’s construction is 
accepted. 

There is an immense amount of variation in color and general 
appearance of the specimens here referred to this species. Some 
specimens are light, with conspicuous abdominal markings and with 

short legs and ovipositors, as shown in fig. 88, and others are very 
uniformly brownish or greenish yellow, with long posterior femora 
and ovipositors, while still others have the conspicuous abdominal] 
markings, but with long posterior femora and ovipositors. The cerci of 
the males sometimes have the tooth situated at the middle (fig. 91), 
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and sometimes much beyond the middle (fig. 90); in some specimens 
the location of the cercal tooth is intermediate between the two figured. 

There may be more than one species represented among the speci- 
mens here referred to this species, but if so, Iam unable to satisfac- 

torily separate them. 

STEIROXYS PALLIDIPALPUS Thomas: 

Decticus pallidipalpus THomas, Ann. Rept. U.S. Geol. Sury. Terr., V., 1872, p. 442; 

Proc. Davenp. Acad. Nat. Sci., I, 1876, p. 262.—ScupprEr, Index N. A. Orth., 

1901, p. 95. 
Steiroxys pallidipalpus ScuppEr, Can. Ent., XX VI, 1894, pp. 182-183; Cat. Orth. 

U.S. 1900, p. 78; Index N. A. Orth., 1901, p. 300.—Rrnn, Ent. News, 

XVII, 1906, p. 288.—Kirpy, Syn. Cat. Orth., II, 1906, p. 194. 

Description.—Head medium in size, inserted into the pronotum a 

moderate depth; vertex broad, convex, much broader than the eye, 
which is considerably smaller in the female than in the male.  Pro- 

notum moderate in size and in posterior prolongation, the lateral lobes 
deep, almost vertical, with a slight posterior sinus; lateral carinee prom- 

inent, sharp, persistent, in both sexes diverging very 
slightly posteriorly. Pronotal disk nearly _ flat, 
slightly rising from the lateral carinz to the distinct, 
persistent, median carina; the disk is truncate behind 
and in front, or very slightly rounded anteriorly, 

rig. 92._Stemoxys Without sulci. Wings and legs as in ¢redineata, the 
PALLIpIPaLpus. posterior femora sometimes with a few small spines 
an. beneath. Abdomen as in ¢relineata. Cerci of the 

female about four times as long as the basal width, of 
the male heavy basally, tapering abruptly just beyond the inner tooth, 
which is situated at or before the middle, the apex sharp and bent 
inward (fig. 92). Ovipositor long, slightly curved upward and unarmed 

apically, curving somewhat more in the basal portion than that of 
the following species. \ 

Color yellowish or light brown, the posterior femora mottled more 
or less with fuscous; lateral lobes of the pronotum in the male slightly 
infuscated posteriorly and with a yellow margin above the sinus, in 
the female about the same, but less distinct. Ovipositor dark reddish 
brown. 

Measurements.—Length, pronotum, male, 6.75 mm., female, 7; 

posterior femora, male, 18.5-24.5, female, 19-20; elytra, male, 3.5, 

female, 1; ovipositor, 18.5-22; width, pronotum at posterior margin, 

male, 4.5, female, 4. 

Zype.—Apparently lost. 
Specimens evamined.—Specimens from Nevada, Oregon, Idaho, 

Wyoming, Washington, and California. 
The above description, except the minimum measurements, which 
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are taken from Thomas’s original description, was drawn up froma 
male in the Scudder collection from Ruby Valley, Nevada (Ridgeway), 
and a female in the Morse collection from Mary’s Peak, Benton 
County, Oregon, September 16, 1897. This female may be wrongly 

associated but the male is very certainly properly placed. The species 
has also been recorded from Utah and Idaho. 

The cerci of the male in this species seems to represent a type 
derived from that of S. trd/ineata, the inner tooth having become 
slightly smaller and moved back toward the base (fig. 93). The two 
forms of cerci are, however, quite distinct. 

The National Museum contains one much shrivelled female from 
Idaho, evidently preserved in spirits and afterwards dried, which is 

‘labeled in the handwriting of Professor Thomas 
as questionably S. pallidipalpus. Also one fe- 
male from Pocatello, Idaho, one without label 
and a male from east Washington. This male, 
which is referred here with some doubt, has the 

cerci shaped as shown in fig. 93, and the posterior Fis. 93.—Sreiroxys Pat 

femora measure 22 mm. in length. Bruner has 9 O7sN"™ Cue 
fo) ADULT MALE (VARIETY). 

a number of both sexes from Washington, Idaho, 

Wyoming, and California. Rehn records it from Utah. 
The specimen figured by Glover® as this species is very surely 

wrongly identified, probably belonging to the genus Avemopedes or 
Stipator. 

STEIROXYS BOREALIS Scudder. 

Steiroxys borealis ScuppErR, Can. Ent., X X VI, 1894, p. 182; Index N. A. Orth., 

1901, p. 300.—WoopwortnH, Bull., p. 142, Calif. Exp. Stat., 1902, p. 15.— 

Kirpy, Syn. Cat. Orth., II, 1906, p. 194. 

Description.—Head and pronotum as in S. tridineata. Elytra of 
the male projecting scarcely one-half the length of the pronotum, 
broad, overlapping above, of the female slightly projecting lateral 
lobes. Legs moderately long; the posterior femora swollen on the 

basal two-thirds and unarmed beneath; anterior tibixe armed above 
on the outer side only with three spines. Abdomen moderately heavy, 
dorsally subearinate; cerci of the female conical, variable in length, 
sometimes seemingly less than four times as long as the basal width 
while in some specimens referred here they are fully five times as 
long. The cerci of the male are strikingly different from those of 
either of the preceeding species, being basally much compressed, no 
more than one-half as broad as deep and apically divided into two 
equal incurved hard black claws (fig. 94). Ovipositor moderately stout, 
scarcely as long as, or but Jittle longer than, the posterior femora, 
slightly curved upward, apically pointed and unarmed. 

GaUEING AS Ente Orthewl8i2, ple rx, fos. 
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Color brown, usually with a pair of more or less distinct narrow 
pale subdorsal lines on the abdomen. 

Measurements.—Length, pronotum, male and female, 6-7 mm.; 
posterior femora, male, 18-5, female, 17.5-20; elytra, male, 3, female, 

0.5-1; ovipositor, 15-21; width, pronotum at posterior margin, male, 

3.25, female, 3.5. 

Type.—In the Scudder collection. 
Specimens examined.—The types from northern California and 

specimens from Oregon, Washington, Wyoming, and British America. 
The above description, with the exception of cer- 

tain measurements, was drawn up froma male from 
northern California, from the old Uhler collection, 

and a female from Oregon, no locality given. These 
Fig. 94—Sterroxys are Scudder’s types. In the collection of the Museum 
aoee amare, of Comparative Zoology at Cambridge, Massachusetts, 

are a number of female specimens from Oregon in 
which the ovipositors are almost straight. The National Museum 
contains several specimens, all females, which are referred here. 
They are from Pullman, Washington, July and August; Jackson’s 
Hole, Wyoming, August; Fort McLeod, British America, August . 
and one without label. These specimens are referred here by locality 
rather than by any noticeable differences separating them from dark 

forms of ¢rilineata. 



ADDITIONAL NOTES ON THE DEVELOPMENT OF THE 

ARGULIDA, WITH DESCRIPTION OF A NEW SPECIES. 

By CuyarLes Brancn WILson, 

Department of Biology, State Normal School, Westfield, Massachusetts. 

INTRODUCTION. 

This fifth paper in the series based on the Collection belonging to 
the U. S. National Museum gives for the first time an account of the 
newly hatched larvee of two of our common Argulids, one, Argulus 

Sunduli, a salt-water form, and the other, Argulus maculosus, found 

only in fresh water. 
It also gives a description and figures of the male of Argulus catos- 

tom?, Which is the oldest of our North American species. 
In each of the three instances the form here described is the only 

one needed to complete a full account of the species, including its life 
history. We have now, therefore, six native species whose entire 
development is known, two infesting marine fishes and the other four 
those inhabiting fresh water. 

For the opportunity of obtaining the present material the author is 
indebted again to the courtesy and assistance extended by the Bureau 
of Fisheries. The larva of Argulus funduli was obtained during the 
summer of 1905 while the author was working as a temporary assist- 
ant at the station of the Bureau of Fisheries at Beaufort, North 

Carolina. The other two forms were obtained during the present 
summer, 1906, while holding a similar position at Lake Maxinkuckee, 

Indiana. Grateful acknowledgment is here made for these favors. 

I. THE MALE OF ARGULUS CATOSTOMI Dana and Herrick. 

This was the first American Argulid to be described. For this 
reason and also because of the excellent figures given by Dana and 
Herrick with their original description, it was at once accepted by 

European scientists and has taken the same place in America that is 
occupied by Argulus foliaceus in the European fauna. But Dana and 
Herrick did not secure any specimens of males, and consequently their 
species diagnosis was based entirely upon females. This has been the 
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author, in a previous paper on the Argulide, was forced to be content 
with the one sex in consequence of an unfortunate accident which 
destroyed the few male specimens he possessed. 

Accordingly this, the best known and one of the most widely dis- 
tributed American species, has waited almost seventy years for the 

completion of the original diagnosis. 
In the spring of 1905 the author visited the State fish hatchery at 

Swanton, Vermont, on the Missequoi River, near the shores of Lake 

Champlain. At this station are hatched every year many millions of 
the eggs of the wall-eyed pike, Stzsostedion vitreum, one of the most 
common food fishes in the lake and its tributaries. The females are 
obtained for stripping by means of seines, and through the superin- 
tendent of the station permission was obtained from the State authori- 

ties to examine all the fish taken in the seines. For this and for many 
other courtesies the author acknowledges his indebtedness to the super- 
intendent, who kindly placed at his disposal every facility which the 

station afforded. 
Among other fish obtained were several red-fin and black-fin 

suckers, Catostomus nigricans and C. catostomus, and from these were 
taken about twenty specimens of Argulus catostomi, five of which 
proved to be males. Both sexes of this species were also obtained 

from the black sucker, C. catostomus, caught in Lake Maxinkuckee, 

Indiana, in August, 1906. 
None of these specimens were as large as those obtained by the 

author from the same sucker in Massachusetts, but which were acci- 

dentally destroyed. Swanton, Vermont, is a long way from Mill 

River in Connecticut, where Dana and Herrick secured their specimens, 
and Lake Maxinkuckee is even farther removed. 

Furthermore, the water is entirely fresh in both these localities 
instead of being brackish. But the one lot of material supplements 
the other and enables us to complete the account begun so long ago. 

ARGULUS CATOSTOMI Dana and Herrick. 

Plate X XIX, figs 1-9. 

The Male.—Carapace orbicular, about one-tenth wider than long, 

with evenly rounded sides. Posterior sinus very wide, especially at 
the base, and a little more than one-third the length of the carapace. 

Grooving of the dorsal surface like that of the female. Abdomen 
elliptical and relatively much larger as would be expected in this sex, 

about one-third the length and one-fourth the width of the carapace. 
Testes elliptical, pear-shaped, and fully three-fifths the length of the 
abdomen, their dorsal surface sprinkled with small dots of dark pig- 
ment. Anal sinus wide, less than one-third the length of the abdomen; 

> 
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papille basal and minute. The accessory sexual characters are very 
prominent and markedly different from those of any other species. 

In the fourth legs both joints of the basipod carry a flap, heavily 
fringed with plumose setz on their posterior margin, that on the basal 
joint being several times larger than that on the proximal. -The pee 
on the anterior margin of the proximal joint is quite similar to that 

-in Argulus versicolor, but relatively larger. The two parts of the peg, 
basal and terminal, are more clearly defined than in any species yet 

examined, and together make a pear-shaped organ with an evenly 

rounded outline. The tip of the tube is enlarged and surrounded by a 

fringe of minute hairs as in other species. The basal portion of the 
peg connects on the inside of the leg with a long spindle-shaped 
receptacle which extends inward through both joints of the basipod 
and almost to the mid-line of the body. Its walls are muscular and no 
doubt aid in ejecting the sperm. 

In the third legs the proximal joint of the basipod is semi-lunar 
and the ends curve outward in long flaps, one in front of and the other 

behind the terminal joint. The posterior flap 1s wide and bluntly 
rounded at the tip; it carries a heavy fringe of plumose sete and 
reaches only to the center of the distal basipod joint. The anterior 
flap is narrower and tapers to a long curved point which overlaps the 
base of the exopod for some little distance. There are no plumose 
sete on its margin, but instead its entire dorsal surface is covered with 
small spines. 

The distal joint of these third basipods bears the semen receptacle 
which is also similar to that of Avgulus versicolor, except that the 
opening is nearer the center on the dorsal surface, instead of being at 

the posterior margin. 
There is also a cone-shaped funnel extending forward from the 

anterior margin of the opening, along the dorsal surface of the basipod. 
This cone has a slit running along the dorsal side for the whole length; 
the outside of the cone and the inside at the tip are covered thickly 
with small spines. 

The receptacle inside these legs is cylindrical and extends inward, 

like that of the fourth legs, through both basipod joints and into the 
third thorax segment. 

The base of the exopod of these legs is enlarged on its anterior 
border where it joins the basipod into a rounded knob thickly covered 
with short spines. 

The basal joint of the second legs bears a small flap on its posterior 
margin and ventral surface similar to those on the other legs but much 
smaller. It carries only four plumose set, at its outer end. The 
distal joint of the basipod of the first and second legs is armed with a 

flagellum, which projects from its ventral surface at the outer anterior, 
corner. 
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The reproductive e organs are very prominent, being colored a cinna- 

mon brown, which stands out in strong contrast to the surrounding 

gray and yellow. From the anterior end of each of the large testes a 

vas efferens leads forward to the semen receptacle, which is situated in 

the second thorax segment. 

The vasa deferentia given off from the anterior end of this receptacle 

are very large at their bases and project somewhat into the first thorax 

segment. They taper gradually backward to the fourth segment, where 

they curve down on the outside of the vasa efferentia and meet below 

in the common ejaculatory duct. 

Color of the Lake Champlain specimens a grayish green, similar to 

that of the female, the ventral surface of the thorax in the male and 

in several young females taken with them being sparsely covered with 

small spots of a brick-red pigment. 

Color of the Lake Maxinkuckee specimens a light grayish brown, 

without any tinge of green. Eyes dark brownish black, brain a pur- 

plish hue, reproductive organs a dark cinnamon brown. 

The ventral surface of each testis has a long line of the same dark 

brown running through the center lengthwise, the line becoming 

bifurcate toward the posterior end. 
On the ventral surface of each joint of the thorax at the center and 

on the basipods of the swimming legs are small spots of brick-red 

pigment. 
Total length 5-6 mm.; length of carapace 4.5 mm., of thorax 1.5 

mm., of abdomen 1.35 mm. Width of carapace 4.8 mm. 

Il. THE LARVA OF ARGULUS FUNDULI Kro6yer. 

Plate XXX, figs. 10-14. 

Only a single larva, that of Argulus megalops, ot the true salt water 
Argulids bo been described up to the present time. 
The one here presented is therefore the second and is of peculiar 

interest in that it substantiates many of the characters in which the 
megalops larva was found to differ from the fresh-water forms. Two 
ripe females of Argulus funduli were obtained from Fundulus hetero- 
clitus at Beaufort, North Carolina, on August 4, 1905. On being 
placed in fresh sea water one of the females deposited her eggs; these 
were then kept ina small glass surrounded by running sea water at a 
constant temperature of about 27° C. The eggs began to hatch on 

August 22, eighteen days after being laid. This is in marked contrast 
with the megalops larve, which required sixty days of incubation, but it 

shows that there is the same difference between the salt-water forms 

that we find in fresh-water species. 
The eges of Argulus fundul/, therefore, among the salt-water forms 

correspond with those of A. americanus and A. maculosus trom fresh 
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water. Furthermore we are certain that in the present instance the 

period of development is normal, for these eggs were kept at the same 
temperature as the ocean water in which they would naturally have 
been laid. The following is a description of the larvae obtained: 

Carapace heart shaped, a little wider than long; not much narrowed 
anteriorly; its entire margin fringed with delicate hairs, amongst the 
anterior two-thirds of which are scattered longer tactile hairs. Pos- 

terior sinus very shallow, the lateral. lobes wide and well rounded. 
The large eyes are placed well forward and are widely separated. 
The cephalic area is clearly differentiated from the lateral areas at the 
sides and from the thoracic area posteriorly, and considerable move- 
ment is possible between these areas. The skin glands are not as 
large as those of the megalops larve, but there is a row of ten or 
twelve of medium size on either side parallel with the margin of the 
posterior portion of the lateral lobes. 

The first antennze, like those in the megalops larva, have assumed 

nearly their permanent form. The basal joint is armed with a broad 
and blunt posterior spine, and the usual sickle-shaped claw on its 

lateral margin. The terminal joints are comparatively stout and do 
not project much beyond the claw of the basal joint. The second 

antenne are also of the adult form, slender, four jointed, and termi- 

nating in a small claw. 
On the ventral surface, inside the base of these antennze and imme 

diately behind the large posterior spine of the first pair on either side, 
is another spine of the same size and shape. 

The first maxillipeds are very large and stout and three jointed, 

the basal joint much swollen and bearing on its ventral surface near 

the distal end two large flat spines. 
The second joint is much shorter and narrower, though still stout; 

the terminal claw is sickle-shaped, with the usual three barbs on its 
inner margin at the tip. The posterior maxillipeds are large and 
stout also, the basal joint with a pair of strong spines on its posterior 
border, the terminal joint with two stout and movable claws and a 
straight, rounded knob. 

The ventral surfaces of the three middle joints.are well armed with 
flattened laminz, one edge of which is raised and cut into long and 
sharp teeth. Between the bases of these maxillipeds, on either side 
of the mid line, is a slender and sharp spine. 

The mouth tube is short and wide, with a framework quite similar 
to that in megalops. The mandibles, however, are not toothed along 

their inner border, and there are no labial palps visible. The retrac- 

tile proboscis is comparatively large and stout. Free thorax seg- 
ments wide and quite long, leaving considerable space between the 
posterior border of the carapace and the abdomen. Each segment 
carries a pair of swimming legs fully developed and of practically the 
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same form as in the adult, with the exception that the endopod of the 
first pair is three jointed instead of two jointed. 
Abdomen large and regularly elliptical, being a little longer than 

wide; anal sinus deep and triangular, the lobes on either side evenly 
rounded; anal papille large and basal, each armed with four long 
curved setze which reach well beyond the posterior margin of the 
abdomen. We do not find in this abdomen the few large skin glands 
on either side which were so prominent in the megalops larve, but 
instead a large number of tiny glands scattered over the entire dorsal 
surface, with a row of six or seven on either side of the intestine a 

trifle larger than the rest. 
Total length, 0.66 to 0.7 mm. Length of carapace, 0.48 mm. 

Width of carapace, 0.47 mm. Length of free thorax, 0.147 mm. 
Length of abdomen, 0.125 mm. 

The larva of A. funduli thus takes its place with those of A. mega- 
lops and A. stizostethii as one in which most of the metamorphosis 
takes place within the egg before hatching. 

Like the two species mentioned the larva, when it does come forth, 
has the same appendages and structure as the adult, with the singie 
exception of the first maxillipeds. Even these, however, are pre- 
hensile, although by means of a claw instead of a sucking disk. As 
soon as they come out of the egg these larvee begin to swim by means 

of the same appendages which they are to use through life. In the 
case of megalops and stizostethii this is what would naturally be 
expected, the former spending sixty and the latter eighty days in the 
ege. 

But these fundul7 larve hatched in eighteen days, and it is at least 
noteworthy that they were able to reach the same advanced develop- 
ment in so small a fraction of time. 

The digestive tract and the circulatory apparatus are not as far 
advanced in the present species as in megalops, and presumably in 
stizostethii, although we have no record in this respect for the latter 
species. But in external morphology, and particularly in the loco- 
motor apparatus, these eighteen-day larve have fully reached the same 
advancement as the other two species. 

Ill. THE LARVA OF ARGULUS MACULOSUS Wilson. 

Plate XX XI, figs. 15-22. 

Two females of this species with ripe eggs were obtained at Lake 
Maxinkuckee, Indiana, August 8, 1906, from the redeye, Ambloplites 

rupestris, It was afterwards found that this was not their true host, 
but only a temporary one, used while they were searching for a suit- 
able place to deposit their eggs. 

Numerous specimens of both sexes were subsequently obtained from 
the two catfish, Ameturus natalis and A. nebulosus, which are evidently - 

oo. 



made entirely from preserved specimens, it will be well to note here 
the color of the living adults. 

The body in both sexes is beautifully transparent and of a soft yel- 
low color, like rich cream. Against this background the grooves on 

the dorsal surface of the carapace and the spots over the semen recep- 
tacles in the female and over the testes in the male show aclear cinna- 
mon brown, while the claws and spines on the ventral surface are a 
darker brown, tinged with reddish. 

The small spots which cover the entire dorsal surface, and from 
which the species was named, are a light brown, distinctly visible 
even to the naked eye. 

The two females deposited their eggs that same evening upon the 
sides of a wide-mouthed bottle in which they had been placed. 

The eggs were arranged in single straight rows, not end to end like 
those of megalops, but the first one inclined to the right, the second 

to the left, the third to the right, and so on. 
The jelly envelope assumes a form characteristic of this species and 

much resembling that in A. catostomt and A. americanus, with this 
difference. In catostom? the jelly hardens into rows of papillee, all 
about the same size, and running lengthwise of the egg; where the 
egos come together these papille rows simply fuse into one another. 
In americanus there are similar longitudinal rows in which the papillee 
are the same size, and in addition there are alsoa few scattered masses 

of jelly, some of which are nearly two-thirds as large as the entire 
ego. But they are scattered at random, and there are never more than 

one or two for eachegg. Here in maculosus the longitudinal rows are 
the same as in the other two species, and there are in addition the large 
masses of jelly. But instead of being scattered they are arranged with 
perfect regularity, a row of them standing out like the spokes of a 

wheel at the junction of every two eggs, and at right angles to the 
long axis of the egg row. 

The eggs are twice the size of those of wmericanus, measuring 0.64 
by 0.48 mm., exclusive of the jelly envelope. They are light yellow 
and transparent when first laid, but become darker and opaque about 
the fourth day. The eyes appeared on the eleventh day, and the eggs 
began to hatch on August 24, sixteen days after they were laid, about 
the same length of time as that required for the americanus eggs. 
They did not all hatch at once, but kept coming out for about sixty 
hours. They were kept immersed in the lake for the first twelve days, 
the temperature of the water for that time averaging 76° F. They 
were then removed to an aquarium in which the water temperature 
stood nearly constantly at 72° F. 

@Proc. U. S. Nat. Mus., X XV, p. 715. 

27 Proc, N, M. yol, xxxii—07 
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The newly hatched larvee are sluggish and move about slowly like 
those of americanus, but they do not stick to the bottom of the dish 
like the latter. Moreover, their motion is not jerky and cyclops-like, 

but is similar to that in the adults. They are beautifully transparent, 
the small amount of pigment present only serving to bring out more 
clearly the internal anatomy. The following is a description of these 

larvee: 
‘arapace broadly elliptical, the width to the length in the propor- 

tion of 13 to 16; anterior margin broad and rounded, with a fringe of 

long cilia, among which are scattered tactile hairs; as in other species, 

The posterior sinus is broad and shallow, while the free thorax and 
abdomen form a wide triangle relatively shorter than in other species. 
The first free segment is considerably less than half (five-thirteenths) 

the width of the carapace; the remaining segments and the abdomen 
diminish regularly in size. The abdomen is relatively smaller than in 
any other species; its shape is that of three-quarters of a circle, the 
chord forming the base, while the diameter is considerably less than 
the width of the last thorax segment. 

The anal lamine are close together, small, slightly divergent, and 

each carries two or three spines, of which the inner is the longer. 
The first antenne are three-jointed, the two terminal joints approx- 

imately spherical, the basal joint large and armed with a powerful 

hook. The curve of this hook reaches to the tip of the terminal joint, 
while in the americanus larva it scarcely reached the center of the 

second joint. 
The second antenne are similar to those of the folzaceus larva, but 

the two joints of the basal portion are very unequal, the distal one 
being fully twice as large as the proximal. 

The temporary exopod is without joints and of the same length as 

the endopod, while this-latter, which is permanent, has three joints 
increasing regularly in length, the terminal one the longest and tipped 

with a short curved claw and a pair of bristles. 
The temporary mandibular palps are situated as far forward as in 

the americanus larva and are three-jointed. The spine connected with 
their base is outside of the mouth tube, straight instead of curved, 
and much nearer the mouth opening than in other larvee. In fact, the 
tip of the spine is almost ona level with the rim of the mouth opening. 

The anterior maxillipeds are stout and four-jointed and terminate 
in the usual pair of sickle-shaped claws, the dorsal one of which is 
barbed. The large cells in the basal joint which are to form the 
sucking disk are not apparent when the larva is first hatched, but can 
be seen forming two or three days afterward. The posterior maxilli- 

peds are large and five-jointed, each joint armed on its ventral surface 
with spines and bristles. The terminal joint ends in two small and 
strongly curved claws and a conical papilla, tipped with a single minute 
spine, which frequently gets broken off. There is a stout spine on the 
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posterior border of the basal joint and a still longer one farther in on 
the ventral surface of the carapace close to the mid-line. 

Of the swimming legs the first pair only are developed, the others 
being immovable stumps. This first pair consists of two basal joints, 
the distal one much the smaller and armed with spines on its ventral 
surface, and two rami. The endopod is three-jointed, each basal joint 

armed with a long spine at its distal end and shorter ones on its ven- 
tral surface, the terminal joint ending in two short spines. The 
exopod is one-jointed, with bristles along its anterior margin and two 
long nonplumose set at the tip. The leg stumps of the other pairs 
show plainly the division into endopod and exopod, the latter of which 
is tipped with two short spines, the former with only one, while both 
are covered on their ventral surface with small spiny hairs. 

The internal anatomy is similar to that of other species already 
described. The digestive tract is not as well formed as in the amer/- 
canus larva, and there is only the faintest trace of the shell glands in 
front of the side branches of the stomach. The chitin rings in the 
posterior lobes of the carapace are prominent and already possess the 

same shape as in the adult, and so are characteristic of the species. 
The only other part deserving special mention is the skin glands. 

In the americanus larva there was only a single small group of these 
glands on either side near the posterior edge of the carapace lobes. 
In the present larva no skin glands at all are visible on first hatching; 
very small ones afterwards appear in the posterior carapace and the 
abdomen. 

IV. ARGULUS APPENDICULOSUS, new species. 

Plate XX XII, figs. 23-30. 

Carapace orbicular, longer than wide, projecting slightly anteriorly, 

with broad and well-rounded posterior lobes, which just reach the 
abdomen in the male but fall a little short in the female. Posterior 
sinus broad, its sides slightly divergent, showing in dorsal view the 
bases of the posterior legs on either side of the last two or three 
thorax segments. Eyes small, situated far forward and well separated; 

cephalic area nearly as wide posteriorly as anteriorly, with evenly 
rounded sides. Chitin rings in the lobes of the carapace large and 

well defined, having the same general pattern as in A. catostom?, 
americanus, and versicolor, namely, an outer larger, semilunar ring 
with a much smaller spherical one inserted in its inner border near the 
anterior end. 

In the present species the anterior portion of the outer ring, in front 
of the spherical ring, is larger than usual and reaches almost to the 
center of the disks of the first maxillipeds. 

The spherical rings are relatively smaller than in the species men- 
tioned and are buried more deeply in the sides of the large rings. 
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Abdomen small, one third the length of the carapace, nearly as wide 

as long, and ovate. Anal sinus reaching just to the center of the abdo- 
men; posterior lobes triangular, slightly divergent and very wide at 
the base, almost obliterating the anal sinus. Anal papillee minute and 

basal, almost concealed between the bases of the posterior lobes. 
First antenne stout, the claw twice the length of the rest of the 

basal joint and stoutly curved; the two terminal joints minute and 

scarcely reaching the tip of the claw. 
At the base of these antenne is a pair of stout spines, one on either 

side of the mid-line and some distance from it; each is strongly curved 
outward. Second antenne small, no longer than the first, the joints 
diminishing regularly in size, the last three armed with bristles in the 
usual manner. 

Mouth-tube stout and somewhat swollen at the tip; mouth opening 
subterminal and very similar to that in A. versicolor. Mandibles 

slender and not strongly curved, the teeth on the convex side large 
with bluntly rounded tips; those on the concave side slender and 
needle-like, longest at the point of the mandible, then growing rapidly 
smaller, and entirely disappearing at about the center of the side. 

First maxillipeds large, the sucking disks being-fully one-fifth the 
width of the carapace. This margin is supported in the usual manner 
by rods, which, instead of being made up of segments, as in most 
species, appear to be continuous and perfectly homogeneous. 

Second maxillipeds stout and of the usual pattern, the basal joint 
armed with a triangular plate, which is broad and projects far behind 
the appendage. Its posterior margin is cut into three wide and blunt 
teeth, or, rather, laminze, evenly rounded and very similar to those 
on A. cutostom?. Nearly the entire ventral surface of the appendage 
is covered with spines and papille; the terminal claws are short and 

blunt. 
Swimming legs of the usual pattern, the fourth pair with large 

boot-shaped posterior lobes, the toes of which project beyond the 

lateral margins of the abdomen. 
The male is similar to the female, with the exception of the sex dif- 

ferentiations. The posterior lobes of the carapace are longer, as 
already stated, and just reach the anterior margin of the abdomen. 
The latter is relatively longer than in the female and narrower; the 
anal sinus does not extend to the center, and the tips of the posterior 
lobes are more bluntly rounded. The testes are long and narrow and 

situated close to the mid-line on either side. 
The accessory sexual organs are in the form of broad laminate 

appendages, very prominent even in a superficial view. The two rami 
of the fourth legs are much widened, particularly the proximal joint 
of the endopod, whose posterior border is flattened into a broad lam- - 
ina several times as wide as the terminal joint. At its base where it 
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joins the basipod it is enlarged posteriorly into a rounded lobe, whose 
surface is covered with rough papille. But the most prominent 
feature of these legs is the enormous lobe or lamina attached to the 
posterior margin of the basipod. This is hoot-shaped, as in the female, 
but is fully twice as large, the toe of the boot being pointed, consid- 
erably widened, and turned forward so that it projects anteriorly in 
front of the exopod. The flap thus covers the whole of the endopod 
and about half of the exopod. 

The basipod of the third legs is also furnished with broad laminate 
lobes, one along the posterior margin, which extends outward a little 
beyond the base of the endopod, and another on the ventral surface 
turned diagonally forward and outward. 

The peg on the anterior margin of the basipod of the fourth legs 
and the semen receptacles on the posterior margin of the third legs 

are as in other species. 
Female, total length 7.4 mm.; length of carapace 5.5 mm.; width 

of same 5.1 mm.; length of abdomen 1.8 mm.; width of same 1.6 mm. 

Male, total length 8 mm.; length of carapace 5.9 mm.; width of 
same 5.4 mm.; length of abdomen 2.1 mm.; width of same 1.45 mm. 
Color (preserved material) a uniform creamy white with the dorsal 
surface sparsely covered with small spots of brown pigment. 

There is a noticeable absence of pigment spots over the testes in the 
male and the ovary and semen receptacles in the female. 

About twenty specimens of this new species, including both sexes, 
were obtained from a sucker (species not given) at Montpelier, Ver- 
mont, and were sent to the U.S. Bureau of Fisheries at Woods Hole 

in August, 1898. These have been made the types of the new species, 
and are numbered 32829 in the catalogue of the U. S. National 
Museum (appendiculosus, with many appendages, referring especially 
to the large laminate lobes on the posterior legs of the male, which 
look like extra appendages). 

V. NOTES ON DEVELOPMENT. 

On October 9, 1902, a paper was read before the South London 
Entomological and Natural History Society on ‘* Argulus foliaceus, a 

Contribution to the Life History.” 
This was written by Frederick N. Clark, one of the vice-presidents 

of the society, and was published in their proceedings for 1902. It 
proves to be a valuable contribution and one which has not gained the 
prominence it deserves. This may be partly due to the fact that it is 
published in an entomological journal where one would not ordinarily 

look for important papers on the crustacea. 
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Several facts there published have an important bearing in connec- 
tion with the present paper. The author writes on page 12: 

My observations commenced in 1896, since when I have had good opportunities 
of studying its life history, having repeatedly bred them from the egg to the adult 

stage, and so on again. 

So far as known this is the only instance on record of the actual 
breeding of any parasitic copepod throughout its entire life history. 
The facts presented, therefore, are of special value since they are 
actual facts and not partial deductions. 

On pages 19 and 20 are many interesting statements in reference to 
oviposition and the time required for hatching. 

Statistics which I have taken from twenty cases of oviposition show that the aver- 

age time from the laying of the egg until hatching occupies 25 days. 

It was found that temperature greatly influences the length of incu- 
bation, and that this period also varies still more widely for reasons 
which are apparently inexplicable. In testimony thereof witness the 
following: 

In confinement I have records of ova laid on November 29 and hatching on May 

6 of the following year. On the other hand, some batches laid on August 30 and 

September 2 remained over the winter and hatched on April 10. 

The former is a period of five months and eight days, the latter of 
seven months and two days either period being far in excess of any 

previously recorded. It must be remembered also that these were 
‘‘in confinement ”—that is, in aquaria, where the temperature would 
be much higher than out of doors during these winter months. 

The moral for the investigator would seem to be that if the eggs he 
is watching do not hatch within the allotted time he must still keep 
them, even to a period of six months; they may yet come around all 

right and hatch into normal larve at the eleventh hour. 
Again, Clark states that eggs which began hatching on February 27 

and continued into March ‘‘ became adult on June 27, and laid ova 

which hatched on July 20 (twenty-three days.”) In this case the entire 
period from the birth of the parents to the birth of the children was 
a week less than five months. 

This enormous difference from an average of 25 days to a maximum , 
of 212 days emphasizes more forcibly than ever before the necessity 
of keeping an accurate record of the attendant temperatures and con- 
ditions if we would form a rational conclusion in reference to the 
period of incubation. Fortunately the daily temperature of the water 
was carefully recorded during the incubation period of both of the 
larve here described, and is supplied in the account as given. It 
would be very interesting to determine what relation, if any, the 
length of the incubation period bears to the subsequent length of life 
of the Argulid. Would the continuance of the larve for 200 days 
within the egg tend to shorten its subsequent life / 
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Again Clark writes on page 20: 

The newly hatched Arguli immediately attach themselves to the fish, and only 

leave it to undergo their metamorphosis. 

This is what would naturally be expected, for, in reviewing the 
development of the various families of parasitic copepods, we find 
that those larve which, like Caligus, Ergasilus, and the like, hatch 

into a typical nauplius form, remain free swimming through several 
‘nauplius and metanauplius stages before seeking their host. 

On the contrary larve like those of Chondracanthus, Achtheres, 
etc., which pass the nauplius stage inside the egg, or moult from it as 
soon as they are hatched, remain free swimming but a very short 

time, seeking their host almost immediately. 
In like manner these Argu/us larvee, which pass all the earlier stages 

inside the egg and hatch out in an advanced cyclops stage, seek their 

host immediately. It is no wonder that the efforts hitherto made to 
keep them through several moults without any host have all failed. 
But since they are not as particular about the species of host as many 
of their relatives, it ought to be easy in the future to supply some 

small and hardy fish to the newly hatched larvee, that would serve asa 
temporary host and carry them through to the adult form. This 
suggestion bids fair to be of great value in future investigations not 
only of the Argulidee, but of all the parasitic copepods. 

Clark gives the average length of life of an Argulus as ‘‘ probably 
over six months.” In the opinion of the present author this ought to 
be lengthened. somewhat, since adult Arguli have been repeatedly 

found, which had laid one batch of eggs, and another batch was 
beginning to form within the ovaries. 

The prevalence of such specimens makes it probable that the normal 
female lays at least two batches of eggs. The formation and matura- 
tion of these eggs, in addition to the time required for the develop- 
ment of the larva to sexual maturity, almost certainly exceeds six 
months. 
On page 21 it is stated that— 

If hungry or pressed for food the stickleback will sometimes swallow the Arguli, 

but generally speaking they are avoided, and if swallowed are ejected from the 
mouth. 

This agrees fully with the experience of the present author as 
already recorded for the adults of <Argulus versicolor®, but the 
experience with the larvee of A. catostomé given” in the same paper 
would suggest that some fish are in the habit of using these larve as a 
normal food supply. 

Finally Clark records that A. fol/aceus is frequently the victim ‘‘ of a 
filamentotis fungoid disease precisely similar in its nature to that of its 

@Proc. U. 8. Nat. Mus., XXV, p. 647. bIdem., p. 652. 
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host” (the stickleback). Without being able to prove their actual death 
as a result of the fungoid growth, many specimens of North American 
Arguli, of both the salt and fresh-water forms, have been obtained 
which showed the presence of such parasitic plants. 

EXPLANATION OF PLATES. 

Pirate XXIX.—The male of Argulus catostemi. 

Fig. 1, dorsal view; fig. 2, first antenna; fig. 3, second antenna; fig. 4, second max- 

illiped; fig. 5, basipod of second swimming leg, dorsal view; fig. 6, basipod of third 

leg, ventral view; fig. 7, basipod of fourth leg, ventral view; fig. 8, testes and sperm 

receptacles; fig. 9, basipod of second leg, ventral view (turned from a horizontal to a 

vertical position), showing the appendage. 

PuatE XX X.—The newly hatched larva of Argulus funduli. 

Fig. 10, dorsal view; fig. 11, first and second antenna; fig. 12, the mouth tube; fig. 

13, first maxilliped; fig. 14, second maxilliped. 

Puate XX XI.—The newly hatched larva of Argulus maculosus. 

Fig. 15, three freshly laid eggs, showing their arrangement and the form assumed 

by the jelly envelope; fig. 16, dorsal view of larva; fig. 17, first antenna; fig. 18, sec- 

ond antenna with temporary rowing apparatus; fig. 19, temporary mandibular palp 

at the base of the mouth tube; fig. 20, second maxilliped; fig. 21, first swimming leg; 

fig. 22, second, third, and fourth swimming legs. 

Piate XX XII.—The male and female of Argulus appendiculosus, new species. 

Fig. 23, dorsal view of female; fig. 24, dorsal view of male; fig. 25, first and second 

antennee of female; fig. 26, mandible; fig. 27, second maxilliped; fig. 28, basipod of 

third leg of male; fig. 29, fourth leg of female; fig. 30, fourth leg of male, ventral 

view, showing the enormous boot-shaped appendage on the basipod. 

- 
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THE MALE OF ARGULUS CATOSTOMI. 

FOR EXPLANATION OF PLATE SEE PAGE 424, 
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THE NEWLY HATCHED LARVA OF ARGULUS FUNDULI. 

FOR EXPLANATION OF PLATE SEE PAGE 424. 
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THE PCSCILIID FISHES OF RIO GRANDE DO SUL AND 
THE LA PLATA BASIN. 

By Cart H. E1gENMANN, 

Of Indiana University, Bloomington, Indiana, 

= 
Ne Tn a collection of Characins, belonging to the United States National 

Museum, there were found two specimens of a new Peeciliid from 
Paraguay. A determination of these made it necessary to look over 
the entire Peeciliid fauna of the La Plata basin. The results are 

presented in this paper. 
Von Ihering has pointed out the general similarity between the 

fresh-water faunas of Rio Grande do Sul and the La Plata basin. The 
Peeciliids bear out his statement. All species recorded from Rio 
Grande do Sul have also been found in the La Plata basin, and are 

therefore included in the present paper. 
The Peeciliids, better than any other fresh-water fishes, distinguish 

the Rio Grande do Sul-La Plata basins as a ‘‘ province” distinct from 
the Amazonian on the north. 

An examination of the teeth and male reproductive organs shows 
that several forms are generically distinct from their northern rela- 

tives. For instance, Girardinus caudomaculatus Hensel, which 

Garman“ considers identical with Glaridichthys junuarius (Hensel), 
proves to be generically distinct from januaréus, and the latter is shown 
to be not a Glaridichthys but a new genus, unless it is identical with 

Garman’s Cnesterodon. 
The genera may be distinguished as follows (the extra limital rela- 

tives are in parentheses): 

a. Teeth bicuspid. 
(Wea Severdlschicsrontechtae ne a9 4 shri ae an alee shoo. ohn nein e's cise Characodon. ) 

bb. Each jaw with a single series of bicuspid teeth; alimentary canal 3 times as 

long as the entire fish. D. 16-18; A. 14 or 15; scales small. Anal of male? 

Ilyodon, 1. 

«The Cyprinodonts, p. 42. 
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aa. Teeth tricuspid. 
(¢." Teéth-im'2 singleseries 92-65. eee a Cyprinodon and Jordanella. ) 

cc. Each jaw with several series of tricuspid teeth, those of the outer row being 

much the largest; intromittent organ simple, the second of the elongated 

anal rays ending in a spine; no claspers; all the rays included in a loose 

membrane, graduated. Alimentary canal about equal to the entire length. 

DPD. Son: 92 A 9) or MO: Wats 2 9 ys ee eee a ee Nye renee eee Fitzroya, 2. 

aaa. Each jaw with two or more series of spear, oar, or spoon-shaped teeth, those of 

the outer series much the largest. D. 7-10; A. 9-12; lat. 1. 28-31. Intromit- 

tent organ of those in this territory very long; formed by the third, fourth, 

and fifth rays, the posterior rays much shorter. ; 

d. Intromittent organ without ‘‘ claspers. be] 

Fic. 1.—ACANTHOPHACELUS RETICULATUS, SHOWING COLOR VARIATION IN THE MALE. 

(e. Intromittent organ short, with numerous recurved hooks on both mar- 

gins; a. prepuce (see figs: 1 and 2)o2-252 2 ee ese os Acanthophacelus. ) @ 
ee. Intromittent organ with the prolonged anal rays rolled up to form a tube; 

alimentary canal about twice the length of the fish... Phalloptychus, 3. 

eee. Intromittent organ ‘‘ blade like,’’ without hooks. ...--- Cnesterodon, 4. 

dd. Anal not rolled up; tip of intromittent organ with claspers and without 

prepuce. 
(f. Claspers consisting of three finger-like processes at tip of first prolonged 

ray of the anal (see figs. 3, 4, and 5). 

Glaridichthys, Toxus, and Girardinus. ) 

aType, Pecilia reticulatus Peters. Akay 3a, spine; PaKedos, bundle. 
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jf. Claspers consisting of antler-like processes at tip of second prolonged 

ray of theanal. Alimentary canal more than twice the entire length. 
Phalloceros, 5. 

aaaa. Each jaw with bands of conical teeth; anal of male not modified. 

g. Origin of dorsal in advance of anal. Anal 10-16; D. 9-18. Depressed 

Noyaweal,  A\Nrabenie loeyekdvere: = 228 3 ee eee Fundulus, 6. 

gg. Origin of dorsal behind that of anal. 

h. A. 8-15; D. 6-11; lat. 1. 29-44. Body subcylindrical. No air 

lol ad clere ee see ey teen ee ee FG Oe A ca 2 Rivulus, 7. 

hh. Anal 20-29; D. 17-23; lat. 1. 30-48. Head and body compressed. 

OCynolebias, 8. 

F a 

Fic. 2.—TIP OF INTROMITTENT ORGAN OF Fig. 3.—TIP OF INTROMITTENT ORGAN OF 

ACANTHOPHACELUS RETICULATUS. 4a, GLARIDICHTHYS UNINOTATUS. d, THIRD 

THIRD ANAL RAY, b, FOURTH ANAL RAY; ANAL RAY, 0, FOURTH ANAL RAY; 6, 

C, FIFTH ANAL RAY. FIFTH ANAL RAY. 

1. ILYODON#4 EHigenmann, new genus. 

Intestine about 3 times as long as the body; dorsal and anal poste- 
rior. D. 16-18; A. 14 or 15; teeth bicuspid, in a single series; scales 

small. 

aZAvs, ooze; Odovs, tooth. 
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This genus appears to be allied to Characodon, from which it differs 
in having a much more elongate alimentary canal and a single series 

of teeth. 
Type of JEnNUS. —Tlyodon PATaguayense, NeW species. 

ai b 

Fig. 4.—ENLARGED TIP OF THE INTROMITTENT ORGAN OF GLARIDICHTHYS UNINOTATUS. a, THIRD 

ANAL RAY; b, FOURTH ANAL RAY; C, FIFTH ANAL RAY. 

1. ILYODON PARAGUAYENSE Eigenmann, new species. 

Type.—Cat. No. 55642, U.S.N.M., a specimen 63 mm. long. 
Paraguay. E. Palmer. 

Cotype 645 mm. long. Paraguay. KE. Palmer. 
These two specimens were mixed in with some Characins. They 

are flattened out of shape as though they had been in a press. 
D. 16-18; A. 14-15; scales about 45; head 4; depth probably about 

the same. Teeth close set, graduated, about 10 on each side of the 
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lower jaw, about 12 on each side of the upper. Eye a little more 
than 3 in the head. Origin of dorsal about equidistant from tip of 
snout to tip of caudal; origin of anal but little posterior to origin of 
dorsal; caudal slightly emarginate; anal basis less than half the dorsal 
basis. Pectorals reaching % to ventrals, about 14 in head; height of 
anal 24 in head. Dorsal, caudal, and anal with conspicuous subtermi- 

nal black bands, the tips hyaline; middle and base of caudal dusky; 
base of anal hyaline, or witha second dark band; base of dorsal dusky; 
pectorals and ventrals colorless. 

Fig. 5.—DISTAL PARTS OF THE INTROMITTENT ORGAN OF GIRARDINUS METALLICUS. a, THIRD ANAL 

RAY; 0, FOURTH ANAL RAY, C, FIFTH ANAL RAY. 

2 NWS IAIRVAIRVONEIN, (Gavnandlavsie” 

Fitzroya GUNTHER, Cat. Fishes Brit. Mus., VI, 1866, pp. 299, 307 (multidentata). 

Jenynsia GUNTHER, Cat. Fishes Brit. Mus., VI, 1866, pp. 300, 331 (lineata). 

Type of genus.—Lebias multidentata Jenyns. 

4 Fitzroya multidentata has several series of tricuspid teeth. Jenynsia lineata is said 

to have but a single series. Garman considers the species identical, 
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2. FITZROYA LINEATA Jenyns. 

Habitat. —Rio Grande do Sul; Montevideo and Maldonado to the 

Province Salta, Argentina. 

3. PHAEEORDT VCH US Geigennaanim men cents: 

An outer series of spoon-oar shaped teeth and bands of much smaller 

teeth behind them. 

A B C D 

a 

Fie. 6.—DISTAL PARTS OF THE INTROMITTENT ORGAN OF PHALLOPTYCHUS JANUARIUS. A, THE ORGAN 

AS 1T IS NORMALLY FOUND; B, UNFOLDED; (ad, THIRD ANAL RAY; b, FOURTH ANAL RAY; C, FIFTH 

ANAL RAY). OC, THIRD ANAL RAY, } VIEW; D, FIFTH ANAL RAY, ENLARGED. 

First and second anal ray of the male minute, the third, fourth, and 
fifth much prolonged. The anterior part of the third ray folded back, 
the fifth, and part of the fourth folded forward, forming a slender tube 
at tips; no claspers, the organ ending in a simple point; third ray with- 
out hooks or spines, fourth with very strong, retrorse hooks behind 
these being turned forward in the folded organ. (See fig. 6.) 

Intestine about twice length of fish. 
Type of genus.— Girardinus januarius Hensel. 

a PaXdXos intromittent organ, trUss@ (mrvé) to fold. 
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3. PHALLOPTYCHUS JANUARIUS (Hensel). 

Habitat.—Southeastern Brazil to Maldonado and Paraguay. 

4. CNESTERODON Garman. 

Cnesterodon GARMAN, The Cyprinodonts, 1895, p. 43, pl. v, fig. 18, and pl. 

vill, fig. 16. (decemmaculatus. ) 

4. CNESTERODON DECEMMACULATUS (Jenyns). 

Habitat.—Rio Grande do Sul to Maldonado and Bolivian Chaco. 

5. PHALLOCEROS#¢ Bigenmann, new genus. 

Each jaw with an outer series of spoon-oar-shaped teeth, somewhat 

expanded at tip and bent backward, close set, 
their margins in contact near their tips; much ON 
smaller teeth, triangular at tips, slightly con- aA 
tracted at base, forming one or more series 

behind the larger teeth. 
Anal in the males inserted about midway in 

length of body, the first two rays minute, the 
third, fourth, and fifth united, of nearly equal 
length and separated by a slight notch from 
the remainder of the fin, which is very low; 
the third ray (a) much the heaviest; fourth ray 
(4) ending in an antrorse point, and with two 

large, antler-like structures just below; aseries 
of retrorse hooks on its posterior face protected 
by the fifth ray (c). 

Intestine about twice as long as the entire 
fish; dorsal in female slightly posterior to 

insertion of anal. 
Type of genus.—Girardinus caudomaculatus 

Hensel. 

(os BSELe 

ELTA 

5. PHALLOCEROS CAUDOMACULATUS 

(Hensel). 

Habitat.—Rio Grande do Sul to Paraguay. 
arag ts) Cl ) ave , 2 Ce ‘| Ss Pax aguay specimens Haweeuthe , dentaries Fit 6 16 | 5 ok ae oe 

firmly joined; teeth of outer row moderately — trromrrrenr oreans oF 

expanded, the inner, smaller teeth in rather Se eee 
3 ss B ron Z LATUS. @, THIRD ANAL RAY: 

broad bands on the sides; in a’single series or 0, rourrH ANAL RAY; ¢, FIFTH 
much narrower band in the middle. a eee 

In Rio Grande do Sul specimens the smaller teeth form a single 
series mesially, and imperfectly two series laterally. (See fig. 7.) 

@ mPaddos, intromittent organ; képas, horn, 



6. FUNDULUS Lacépéde.4@ 

6. FUNDULUS BALZANII (Perugia). 

Habitat. —Villa Maria (Matto Grosso), Rio Paraguay. 

7. FUNDULUS PARAGUAYENSIS ? Eigenmann and Kennedy. 

Habitat.—Arroyo Trementina, Paraguay. (See fig. 8.) 

Fic, 8.—FUNDULUS PARAGUAYENSIS, TYPE. 

To IRUINAOAL IOS) IPxXoyenye 

8. RIVULUS PUNCTATUS Boulenger. 

Habitat.—Colonia Risso, near the Rio Apa. 

Fic. 9.—CYNOLEBIAS POROSUS, TYPE. ad, HEAD FROM ABOVE; b, HEAD FROM BENEATH. 

8. CYNOLEBIAS Steindachner. 

Cynolebias STEINDACHNER, Ichthyol. Beitr., p. 124, pl. x, fig. 3. (porosus.) 

Type of genus.— Cynolebias porosus Steindachner. (See fig. 9.) 

“Tam not certain that these species belong to the genus Fundulus. 

>It is possible that this species may prove to bea synonym of balzanii. They 

differ as follows: 
*D., 9; A., 14; scales, 4-34-5; depth, 4; head, 3; eye, 3 in head; caudal plane; 

dorsal-and anal with three-seried of spotess. 2) S3o-e5 eae see ee eee eee balzani 
*D. 10; A. 12; lat. 1., 34; depth, 4; head, 33; eye, 34 in head; caudal with 

numerous crossbars; dorsal and anal, with four dark longitudinal bands. 
paraguayensis 
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Q. CYNOLEBIAS BELLOTTII Steindachner. 
‘ 

Habitat.—La Plata. (See fig. 10.) 

Fic. 10.—CYNOLEBIAS BELLOTTIT. @, HEAD OF SAME, 

10. CYNOLEBIAS ELONGATUS Steindachner. 

Habitat.—La Plata. 

11. CYNOLEBIAS MACULATUS Steindachner. 

Habitat.—La Plata. (See fig. 11.) 
\ fo) 

FIG. 11.—CYNOLEBIAS MACULATUS. 

12. CYNOLEBIAS ROBUSTUS Ginther. 

FTlabitat.—La Plata. 

Proc. N. M. vol. xxxii—07 28 





A. REVIEW OF THE COBITOID FISHES OF THE BASIN 

OF THE AMOUR. 

By Lro Bere, 

Of the Zoological Museum of the Imperial Academy of Sciences, Saint Petersburg. 

This paper contains a review of the Cobitidee known to inhabit the 
water system of the Amur River. It is based on material belonging 
to the Zoological Museum of the Imperial Academy of Sciences at St. 
Petersburg and duplicates in the United States National Museum. 

1. MISGURNUS FOSSILIS ANGUILLICAUDATUS (Cantor). 

Cobitis fossilis Grorat, Reise, I, 1775, p. 354 (‘‘ Nertschinskische Flusse.’’ ) 

Cobitis anguillicaudatus Cantor, Ann. Mag. Nat. Hist., IX, 1842, p. 485 (Chusan ). 

Cobitis decemcirrosus Basitewsky, Mém. Soe. Nat. Moscou, X, 1855, p. 259 

(Peking). 

Cobitis fossilis var. mohoity DyBowsKt, Verh. zool.-bot. Gesell. Wien, XIX, 1869, 

p- 957 (Onon, Ingoda). 

Misgurnus fossilis WARPeACcHOWSsKI, Vestn. Rybopr. (Russian), VII, 1892, p. 153 

(Khanka Lake, No. 8414). 

Misgurnus anguillicaudatus JoRDAN and Fow er, Proc. U. 8. Nat. Mus., XX VI, 

1903, p. 766 (Japan, Formosa; contains full synonymy ). 

Misgurnus decemcirrosus JoRDAN and Snyper, Proc. U. 8. Nat. Mus., XXX, 1906, 

p. 833 (N. E. China) and M. anguillicaudatus (Japan, 8. I. China, Chusan, 

Shanghai). 

Ussuria leptocephala Nixotsky, Ann. Mus. Zool. Pétersb., VIII, 1905, p. 362 

(Ussuri, Kerulen; Nos. 10655, 12791). 

After comparing JZ. anguillicaudatus from Kast Asia with specimens 

of JM. fossilis from Europe (see table), [ became convinced that they 
are closely allied (as noticed already by Doctor Giinther.)* The only 
obvious distinguishing character is the color; in European and West 
Siberian specimens there are on the sides of the body longitudinal 
bands, while in east Asiatic specimens the bands are substituted by 
irregularly distributed dark spots. Some specimens from Amur, as 
regards the color, are intermediate between angudllicaudatus and 
fossilis. As the plastic characters are identical in both species, I 
regard anguillicaudatus as a subspecies of fossilis. 

@Cat. Fish., VIII, 1868, p. 345. 

PROCEEDINGS U. S. NATIONAL Museum, VOL. XXXII—No. 1533. 
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This subspecies varies much more than the Kuropean form, espe- 
cially as regards the length of pectorals; the width and depth of body 
are also subject to much variation. 

In a recent paper” Messrs. Jordan and Snyder have referred speci- 
mens from northeastern China to J/. decemcirrosus Basilewsky, and 
indicated that they differ from angullicaudatus as follows: 

a. Seales relatively large, about 112 (105 to 118) in a lateral series; body plump, the 

depth 64 to 63 in body; head 6} to 74 in length; barbels long, the longest 14 

to 22 in head; eye, 2 to 3 in snout; color, relatively plain, the stripes and spots 

not very distinct. Streams of northeastern China..........----- decemcirrosus. 

aa. Scales relatively small, about 148 (148 to 154) in lateral series; body slender, the 

depth 63 to 8 in length; head, 64 to 6; in length; barbels short, the longest 

31 to 44 in head; eye, 22 to 3 in snout; coloration rather brighter, but very 

variable; the body with dark lateral shades and more or less numerous small 

black spots. Streams of Japan, common everywhere in Hondo, Shikoku, 

and Kiusiu; also in southeastern China, Chusan, Shanghai, ete. 

anguillicaudatus. 

The examination of a large collection of JZ. anguillicaudatus from 
Amur, ‘China, and Japan, belonging to our museum, convinced me 
that decemcirrosus is a nominal species. If we regard the specimens 
from near Peking as a distinct species, we shall be obliged to regard 
many varieties of the same species found in other parts of China and 
in Japan also as distinct species, which is inadmissible in consequence 

of the known variability of angullicaudatus. 
Concerning the seales, Iam unable to find any differences between 

the Japanese and north Chinese specimens. In Nos. 2341 and 8640 
from Peking, I count 145 seales, in No. 8640 from Pikua (Kansu), 

150, in specimens from Japan, 155-170. Also in J/. fossl7s the num- 
ber of scales in the lateral line is subject to much variation. In speci- 
mens from Europe I find 165-175 scales, while Valenciennes? gives 
135-140. As regards the depth of the body I find in Japanese 6.39.1, 
(in body without caudal) in north Chinese, 6.7—7.2, in specimens from 

Amur, 6.8-9.0; length of head is respectively 6.4-6.8, 6.1-6.2, 6.8-7.8; 
eye in snout, 2.2-2.6, 2.3-9.4, 2.0-4.4, ete. Both in China and Japan 
there are specimens that are plain as well as brightly colored. Most 
convincing to me was a comparison between No. 4280 from Japan (Doc- 

tor Schlegel’s collection) and No. 2341 from Peking; they belong to 
a variety with high body and differ in no respect one from another; 
scales, color, as plastic characters, are quite identical. On the other 
hand, bright. colored specimens from Nagasaki (No. 7515) are identi- 

eal with similarly colored specimens from the Amur Basin (No. 12791). 

a@Proc. U. 8. Nat. Mus., XXX, 1906, p. 833. 

> Cuvier and Valenciennes, X VIII, 1846, p. 48. 
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M. fossilis. Misgurnus fossilis anguilli caudatus. 

; ty = fe) = =o | ° fe) : 
s |e le. eagees |e | = Sous 

Measurements a 6 | a5 | ae S pee lneee =) 
3 6 | 4 |Me me | 2 | 4 | 8S |e8 me | 

Z, w - og 03 4 aS ears ae lee 
o AO ia pa op 00 a a bs 

ai | Sader nae seas. ole z q 
Eatecee emote arama css 4 Wa eo) ah. | ee EM Seen acs | commie eee cs oe valiea) | Alera eS 

| 

Total length in mm ...-.--. 182; 168] 185 | 1384) 197) 143 | 194] 147 ls size |) slay 141 
Length of body without 
(LIC ENN (Me Sees a setoeses 155 145 ilaty/ 116 170 125 165 123 136 120 100 121 

ibateralelines eas sos0ccss 170 | 175 165 {Oe (aeeeeteeall eee 145 150 LS Wilanaese| seoeae 170 
Depthof bodyinlength(Z)-| 7.0 | 7.6 | 9.0 | 8.6 | 6.8 | 8.6 |6.7 | 7.2 | 9.1 | 8.0 | 7.5 6.4 
Length of head in (/)..... 6.7 | 6.2 7.3 6.8 6.6 7.8 6.2 6.1 | 6.8 Gavi 624: 6.7 
Length of barbel in head-.} 2.62 | 2.61-| 2.66 | 2.61 | 3.40 | 2.66 | 3.12 | 3.47 | 2.96 | 3.00 | 2.58 3. 00 
Ven SnOUlee eee eee Suma | Ran One OU OMe |p Salen ede unl RON an NONANS | OES ea ORS RI Polo M TONG 283 
Width of body in (/)...--. Ot W10S8 7 eo 829) 13iil 92 8.0 |18.3 {11.8 {10.0 9.3 
Length of pectoral in (/)..| 8.6 | 9.1 |6.6 | 8&3 /11.3 |10.4 |9.1 |8.0 /10.8 |10.9 | 5.7 | 10.1 
Length of caudal pedun- | 

(alksanal.(() pe epesceasceeccse Ded eD.0) | || G52 6.1 6e8e WeDed) os9) Ged [o> 5.0 a7 o. 9 
| 

The genus Ussuria established by M. Nikolsky is based on an error. 
Ussuria is described as having only 8 cirri (2 on the mandible), other- 
wise as in M/isgurnus; but after examining the type specimens No. 
10655 and No. 12791 I find in both 10 cirri (4 on the mandible), 

otherwise these specimens are quite identical with J/. foss/l/s 
anguillicaudatus. : 

We have many specimens from the basin of Amur: basin of Khanka 
or Haupa Lake (No. 8414), Ussuri at Khabarovsk (No. 10655), Kerulén 

River (tributary of Argun; No. 12791); Da-chu-ang, tributary of 
Sungari (No. 13703), from China; Peking, Pikua in Kansu, Hui-hsien 
in S. Kansu, from Japan. 

LEFUA Herzenstein. 

Octonema HeRrzENSTEIN, Trud. Soc. Natur. Petersburg, XTX, 1887, p. 47 (pleskei= 

costata; name preoccupied ). 

Lefua HerzENstern, Przewalski’s Fische, 1888, p. 91 (pleskei=costata). 

Elixis JorDAN and Fow er, Proc. U. 8. Nat. Mus., XX VI, 1903, p. 768 (nikkoms). 

Cirri 8, four rostral, two maxillary and two at the anterior nostrils. 

Scales present. No erectile spine below the eye. Dorsal fin about 
over the ventral, with few rays; caudal rounded. Air. bladder with a 
posterior part free in the abdominal cavity. Two species: Z. Costata 
in the basin of Amur, N. China, and Korea; Z. nzkhon7s in N. Japan. 

2. LEFUA COSTATA (Kessler). 

Diplophysa costata Kesster in Przewalski, Mongolia, and the Land of Tanguts, 

II, 1876, Fishes, p. 29, pl. 1, fig. 3 (Dalai-nor Lake, inner basin of E. Mon- 

golia, No. 2477). 

Octonema pleskei HERZENSTEIN, Trud. Soc. Nat., Petersburg, XIX, 1887, p. 48, 

fig. 5 (Khanka Lake, No. 7209). 

_ Lefua costata Herzenstern, Przewalski’s Fische, 1888, p. 93 (No. 2477). 

Lefua pleskei HERZENSTEIN, Przewalski’s Fische, 1888, p. 95 (No. 7209). 



438 

Nemachilus dixoni Fowumr, Proc. Acad. Nat. Sci., Phila. 1899, 1900, p. 181 

(Tan-lan-ho, near Dolon-noor, trib. of Liao-ho). 

Elixis coreanus JORDAN and STarKs, Proc. U. 8. Nat. Mus., X XVIII, 1905, p. 

201, fig. 7 (Gensan, Fusan). 

PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXII. 

We have specimens from Dalai-nor Lake (No. 2477), Ulugui River (in 
Khinghan mountains), Khanka Lake (Ussuri River), Da-chu-ang (trib- 

utary of Sungari), Vladivostok (in a rivulet), numerous specimens in 

Gensan (Korea, No. 13728). 

3. NEMACHEILUS BARBATULUS TONI (Dybowski.) 

Cobitis toni DyBowsk1, Verh. zool.-bot. Gesell. Wien, XIX, 1869, p. 957, pl. 

xvi, fig. 10 (system of Amur; Onon, Ingoda); Verh. zool.-bot. Gesell. 

Wien, XXIV, 1874, p. 892 (system of Baikal; Angara, Selenga, Kossogol L. ). 

? Nemachilus compressirostris WArpAcHowsk1, Ann. Mus. Zool. Pétersb., 11, 1897, 

p- 270 (a lake in N. W. Mongolia, basin of Ob). 

Nemachilus pechiliensis Fowuer, Proc. Acad. Nat. Sci. Phila., (1899) 1900, p. 181 

(Liao-ho). 

Nemachilus toni Bera, Ann. Mus. Zool. Petersb., V, 1900, p. 362, pl. vin, fig. 10 

(Baikal; basin of Selenga). 

Orthrias oreas JORNAN and FowueEr, Proc. U. 8. Nat. Mus., X XVI, 1903, p. 769, 

fig. 2 (Japan; Chitose in Iburi, Hokkaido). | 
Nemacheilus barbatulus toni Brre, Tray. Section Troitkoz-Kiakhta Soe. Russ. 

Geogr., VIII, No. 3, (1905) 1906 p. 66 (Kossogol Lake, Baikal Lake, basin 

of Amur, Sakhalin). 

The loach from East Asia differs very slightly from the common 
LN. barbatulus from Europe and W, Siberia, as is proved in my above- 
mentioned Russian paper, where measurements may be found. The 

genus Orthrias Jordan and Fowler differs from Nemacheilus van Has- 
selt only in having the caudal fin truncate instead of forked. This 
character is scarcely of generic value, as in some central Asiatic 
Nemacheilus the caudal fin in young specimens is emarginated, while 
in adult ones it becomes truncate. We have specimens from the 
Khanka Lake (No. 8485), Argun River (No. 3205), and mouth of 

Amur (No. 13828), also numerous specimens from the Baikal Lake, 
Kossogol Lake, Ob River. 

4. COBITIS TAENIA Linnezus. 

There are no differences between the specimens from the Amur 
River and C. tenia from Europe and Japan. C. sinensis Sauvage, 
judging from one specimen from Pung-tung (Korea), seems to be a 
distinct subspecies, C. tenda sinensis, differing from typical tenza by 
its lateral blotches, being very high, narrow, and extending far below 
the lateral line. 

C. tenia is widely distributed through the Amur basin. We have 
specimens from Argun River, Albasin, Khingham, Khanka Lake, 

Ussuri River, mouth of Amur. 
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REMARKS ON THE GIANT SQUIRRELS OF SUMATRA, 
WITH DESCRIPTIONS OF TWO NEW SPECIES. 

By Marcus Warp Lyov, Jr., 
Assistant Curator, Division of Mammals, U. S. National Museum. 

The U.S. National Museum has in its collections 49 specimens of 

giant squirrels, genus Ratufa, from various parts of the island of 
Sumatra, all but two of which have been collected and presented by 
Dr. W. L. Abbott. I have also had at my disposal three specimens of 
Sumatran Ratufa belonging to the collection of the Academy of 
Natural Sciences of Philadelphia. To Mr. Witmer Stone of that 
institution my thanks are due for the use of them. 

The giant squirrels on Sumatra fall into two distinct groups, repre- 
sentatives of which are found side by side in the same localities. 
Members of the palliata or bicolor group are known by their larger 
size, as well as by their dark heads, necks, shoulders, rumps, legs, and 

feet. Only one form of this group is at present known to occur on 
Sumatra. The hypoleuca group, so called from the first species 
described from Sumatra, contains smaller members than the other 

group, with white or buffy underparts, and with uniformly light 
brownish upper parts. Three well-marked forms of this group are 
found on Sumatra —typical hypoleuca on the west coast, and two new 
species on the east coast. (See map, Plate X XXIII.) All the forms 
of Sumatra giant squirrels may be readily known by the following 
key and descriptions: 

SYNOPSIS AND KEY TO THE GIANT SQUIRRELS OF SUMATRA. 

A. Upper surface of head, neck, shoulders, arms, legs, and feet black or blackish 

brown, different in color from the sides and rest of upper parts. 

Ratufa palliata, p. 440. 

A’. Entire upper parts and sides uniform light yellowish brown, sometimes becoming 

darker along the middle line of the lower back. 

B. Underparts white or whitish, feet concolor with legs, size large; head and body, 

340 to 370 mm.; tail, 400 to 435; hind foot with claws, 79 to 84; greatest length 

is Sam GUAT ONO in aecs ete Per ee cee ee oa Ratufa hypoleuca, p. 441. 
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B’. Underparts buff to ochraceous buff, feet not concolor with legs, but in general a 

dark blackish brown, often lined with some ochraceous buff hairs; size large; 

head and body, 335 to 355 mm.; tail, 390 to 445; hind foot with claws, 81 to 84; 

exreatest length on skill IGA to\oieeeeeeeeeeee ee eee eens Ratufa arusinus, p. 442. 

B’. Underparts buffy, feet concolor with legs, size small; head and body, 310 to 330 

mm.; tail, 370 to 390; hind foot with claws, 73 to 78; greatest length of skull, 

GONtO GS. 5 Naas Dace oe eee ane ne ee eee .-Ratufa catemana, p. 443. 

RATUFA PALLIATA Miller. 

1902. Ratufa palliata MititER, Proc. Acad. Nat. Sci. Phila., March ,1902, p. 147; 
issued June 11, 1902. 

Type.—Adult male, skin and skull, Cat. No. 113162 U.S.N.M., col- 
lected along the Indragiri River, southeastern Sumatra, September 23, 
1901, by Dr. W. L. Abbott. Original number, 1327. 

Diagnostic characters.—Very similar to Ratufa bicolor from Java, 
but hind foot apparently larger; upper parts without the light speck- 
ling usually seen in R&. bicolor, and tail never appearing clear buff, 
but an indefinite mixture of dark brownish and buffy, often appearing 
annulated. The light yellowish brown mantle mentioned in the 
original description as characteristic, while often present is not found 
to be a constant feature in all the examples of this species that have 
been collected by Doctor Abbott since the original account of the 
species appeared. 

Color.—Upper surface of head and neck, shoulders and rump, and 
outer surface of fore and hind legs and fore and hind feet, blackish or 
dark brown; color of back between shoulders and rump, variable; 

in the type and some other specimens, dark cream-buff, becoming 
clay-color in the middle line, while in other individuals the middle 
line of the back has the general effect of Ridgway’s seal brown, gener- 
ally blending with the cream-buff color of the sides. Sides of head 
and neck, shoulders, and sides of body, as well as inner side of foreleg 
and a spot just above wrist, cream color, or cream-buff, and, except on 

the sides, contrasting with the black of the head, neck, etc. Under- 

parts and inner side of hind legs generally cream-buff, but the dark 
bases of the hairs show to a considerable extent. Hairs of the tail, 

blackish-brown, lighter at the base, with a broad (6 mm.) subterminal 

cream or cream-buff ring and an inconspicuous brownish apex. The 
two colors of the tail are about equally prominent, and usually so 
arranged as to give the-tail a somewhat annulated appearance. 
A very young individual, Cat. No. 114547 U.S.N.M., from Tapanuli 

Bay, evidently in its first pelage, long and soft, deviates somewhat 
from the color pattern just described. The mantle is well devel- 
oped, varying between a light clay color and ochraceous buff; 
the black of the head, neck, rump, and thigh is largely replaced by a 
color between hazel and chestnut; this color extends on the base of 
the tail, above, and is again indicated at the tip of the tail; the middle 
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portion of the tail is distinctly annulated. Cat. No. 141052, 
U.S.N.M., a nearly adult male from Tarussan Bay, is in general 
similar to Cat. No. 114597, U.S.N.M., but the mantle is darker and 

the reddish brown less conspicous. Eight of the specimens have the 
light colored mantle well-marked, while in the remaining 13 it is 
practically absent. In certain skins, the mantle seems to be the result 
of a bleaching of the hairs as the pelage becomes old, but its presence 
in the two immature individuals shows that it may be found in fresh 
pelages. The pelage of the type is also apparently fresh. When the 
pelage is old, the hairs of the back, either uniformly or in irregular 
patches, assume a dull, dirty russet color; the tail assumes this color 
throughout and loses all traces of annulation, the light subapical 
bands of the hairs having nearly all worn off, and the tips of the hairs 
having a curled and singed appearance. 

Skull and teeth.—The skull and teeth of Ratufa palliata are large and 
heavy, and are as easily distinguished on this account from those of 
the hypoleuca group as are the skins. The differences between skulls 
of R. palliata and PR. bicolor are shght. The material at hand shows 
the Sumatran species to have shorter rostrum, nasals, and audital 
bulle, and the zygomatic width somewhat greater. 

Measurements.—See page 445. 
Specumens examined.—Twenty-two; 9 from Aru Bay, 2 from Salat 

Rupat, 1 from the Indragiri River, 6 from Tarussan Bay, 1 from 
Tapanuli Bay, 1 from Gunong Sugi, and 2 simply marked ‘‘Sumatra.” 

Remarks.—Ratufa palliata is apparently uniformly distributed over 
the island of Sumatra. (See map, Plate XXXIJJI.) Specimens from 
various localities agree in all essential respects with the type, but it is a 
matter of regret that the species is not represented by a good series 
from the type locality. 

RATUFA HYPOLEUCA (Horsfield.) 

1824. Sciurus hypolecos Horsrreip, Zoological Researches in Java (pages not 

numbered). 

Type.—In the British Museum, collected by Sir Stamford Raffles, 
and hence probably from Bencoolen on the west coast of Sumatra. 
I have not seen the type of this species, nor specimens from the type 
locality. The following description is based on specimens from the 
vicinity of Tarussan Bay on the west coast of Sumatra, which agree in 
all respects with Horsfield’s description of the species. 

Diagnostic characters.—Upper parts uniform light brown, under- 
parts white, feet concolor with legs; size large. 

Color.—Middle line of back from behind shoulders to base of tail 
brown, not identical with any color in Ridgway’s ‘‘ Nomenclature of 
Colors,” but nearest a dark Vandyke or Prout’s brown; not con- 

trasted with rest of upper parts; top of head and neck from behind 
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eyes, sides of neck and body, upper part of thighs, and upper part of 
forearm a grizzle of russet and dark brown, the former color more con- 
spicuous; underparts, inner side of legs, sides of head and region about 
nose, inner side of ear and spot on thigh, white or nearly so; lower leg 
and arm a rather bright russet, and feet dull russet; tail seen from 

above concolor with lower back, seen from below whitish in the mid- 

dle line, but at tip and margin same color as it is above. There is a 
marked contrast in color between ‘the sides and underparts. Border- 
ing the white underparts, the russet of the sides forms a bright and 
clear line, with scarcely any admixture of brown. The fringes on the 
fore and hind legs are bright clear russet. In worn pelage, the upper 
parts become dull wood-brown or clay-color. Similar changes take 
place in the tail. 

Skull and teeth.—The skull and teeth of Ratufa hypoleuca show no 
special characters; they are large like those of the form from Aru Bay, 
and much smaller than those of R. palliata. 

Measurements.—See page 445. 
Specumens examined.—Seven from Tarussan Bay and two from 

Gunong Sugi. 

Remarks.—Ratufa hypoleuca is probably confined to the western 
side and highlands of Sumatra, while in the swamp lands of the east 
side it isreplaced by a related form, and in the northern portion of the 
island still another form of it occurs. (See map, Plate X XXIII.) 

RATUFA ARUSINUS, new species. 

Type.—Adult male, skin and skull, Cat. No. 143351 U.S.N.M., 

collected at Aru Bay, northeast coast of Sumatra, January 16, 1906, 

by Dr. W. L. Abbott. Original number, 4635. 
DMagnostic characters.—Similar to Ratufa hypoleuca, but underparts 

dark buff, instead of white; fore and hind feet dark brown, instead of 

concolor with legs; and white markings about the head less con- 
spicuous. 

Color.—Upper parts of head, neck, and body, sides of body, and 
outer sides of forelegs a fine grizzle of a color between buff and raw 
sienna, and one similar to Prout’s brown, the former color in excess 
anteriorly and on the sides, the latter in excess posteriorly in the mid- 
dle line. Entire underparts, inner and outer sides of hind legs, inner 
side of forelegs, and fringe on outside dark buff or ochraceous buff. 
Spot on thigh cream-buff or whitish. Fore and hind feet a very dark 
mummy brown, containing here and there a few scattered raw sienna 
hairs. Cheeks and small area about the mouth dirty whitish, irregu- 
larly lined with some light and dark brownish hairs. The whitened 
area on the head is much less extensive than it is in R. hypoleuca and is 
not found on the forehead between the eyes. Tail seen from above a. 
very dark brown, similar to Ridgway’s seal brown; below, the outer 



No. 1534. GIANT SQUIRRELS OF SUMATRA—LYON. 443 

margin and tip is the same, followed by an irregular line of the color 
of the underparts of body, while centrally it is irregularly cream-buff ; 
the short-haired portion in the middle line is a mixture of ochraceous 
buff and blackish brown. In worn pelages the brown of the upper 
parts of body becomes lighter and duller, and the grizzling is less con- 
spicuous; the brown of the tail becomes much lighter. 

Skull and teeth—These show no special characters, and it is appar- 
ently impossible to distinguish skulls of Ratufa arusinus from skulls 
of R. hypoleuca. 

Measurements.—Ratufa arusinus closely agrees with R. hypoleuca 
in size. See page 445. 

Specimens examined.—Thirteen from the vicinity of Aru Bay, 
northeastern Sumatra. 

Remarks.—While clearly related to Ratufa hypoleuca, R. arusinus 
possesses several well-marked characters, such as light upper parts, 
dark buff underparts, brown feet, and less white about the head, by 

which it may be differentiated from the former. At present it is 
known only from the vicinity of Aru Bay. Possibly it may have a 
distribution similar to that of Sciwrus vittatus albescens and be found 
to occur throughout the northern end of Sumatra. 

RATUFA CATEMANA, new species. 

1902. Ratufa hypoleuca MiuuER, Proc. Acad. Nat. Sci. Phila., March, 1902, p. 149; 

issued June 11, 1902. Indragiri River specimens. 

Type.—Adult male, skin and skull, Cat. No. 123124, U.S.N.M., col- 

lected along the Kateman River, southeastern Sumatra, August 27, 
1903, by Dr. W. L. Abbott. Original number, 2759. 
Iagnostic characters —Similar to Ratufa hypoleuca, but much 

smaller, upper parts lighter, under parts usually buff instead of white, 
and white about head much less conspicuous. 

Color—The colors of Ratufa catemana are rather difficult to de- 
scribe. The specimens were collected in August and September and 
appear to be in old and worn pelage, not comparable with the pelage 
of the species described above. Top of head and neck, upper parts 
and sides of body, and upper surface of tail have the general effect of 
Ridgway’s broccoli or wood brown. Where there is an indication of 
fresh pelage, especially along the sides, the color seems to be similar 
to that of Ratufa arusinus. The fore and hind feet and outer surfaces 
of legs and sides of body bordering the light underparts are tawny, 
with a slight amount of dark-brown grizzling on the feet and arms. 
The underparts vary from whitish (especially in the Indragiri River 
skins) to a dark buff or ochraceous buff. The tail, above, is generally 

a dull brown, similar to Ridgway’s wood or broccoli brown. <A 
young example, Cat. No. 123125, U.S.N.M., shows indistinct annula- 
tions on the tail. The outer edge and the tip of the tail seen from 
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below are colored as they are above, the basal portion of the hairs 
is hght buffy and the middle portion ochraceous buffy. The short 

appressed hairs underneath are mummy brown, with some ochrace- 
ous buff hairs intermingled. Sides of head, white or buffy; cheeks 
and nose, ochraceous buff, with some dark brown erizzling. Thig) 

spot, buffy. 
Skull and teeth.—These show no special characters, except for their 

smaller size. 
Measurements.—See page 445. 

Specomens examined.—Three from Indragiri River; five from Kate- 
man River. 
Remarks.—From its geographical position, Ratufa catemana is 

naturally associated with R. hypoleuca and R. arusinus, but its 
resemblance in point of size and coloration to R. affinis of Singapore 
and the Malay Peninsula is very striking. It differs from FR. affinis 
principally in having much darker upper parts, more white about the 
head, and in having the feet concolor with the legs. Mr. Miller, in his 
paper on Doctor Abbott’s Indragiri River collection, pointed out that 
this giant squirrel might be diiferent from Ratufa hypoleuca of the 
west coast. The Sumatran giant squirrels of the hypoleuca group 
show in differentiation a striking analogy to the squirrels of the 
Sciurus vittatus group,® in which the form inhabiting the lowlands of 
south-eastern Sumatra is indistinguishable from that on the Malay 
Peninsula; in which specimens from northern Sumatra differ from 
those taken elsewhere on the island and in which the Tarussan Bay 
form differs from east coast varieties. Whether the three forms of 
the hypoleuca group are subspecies of one species it is impossible 
to say. The material at present shows them to be very different, so 
that no specimen in any one of the three series can be mistaken for 
any specimen in another of the series. 

@See Lyon, Smithsonian Miscell. Coll., XLVIII, p. 277, Feb. 4, 1907. 



NO. 1584. GIANT SQUIRRELS OF SUMATRA—LYON. 

Measurements of giant squirrels from Sumatra. 
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Name Locality Num. Sex 2 
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ce 

mm 
R. hypoleuca...| Tarussan Bay. .| 141040 | Male adult... --- | 355 

DOSS ones eee Close aaa eae 141041 j..... 610 se- eee ee | 365 
MOr ease eee do meaees 141042 | Female adult...) 340 
1D) OM teearce |e Ghee sae eters 141043 | Male adult....._. 347 
DOSE Sare seer Gopeeacsen 141044 |_.... Copa s eet 350 
DOA haat ae er GOs sencer 141045 |_.... do a nase 370 
iD) Ose oete| oer Goes asae- 41046) |/2 222 Cosas awa et 350 
DOs. see Gunong Sugi....| ¢6657 | Female adult_...|..._. 
IDOL Beene eran! (Vole eee c6658 | Male adult.......)..... 
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DOt 2 Ssaac% ese GOmn Rta 143366 |..... Gs nee 370 
DOM aces eae Olea eats T4336 7s\aee Comets ae 253 355 
DOR se ane Salat Rupat....| 143368 | Male adult....... 360 
DOr aoe (OVOR seen sae 143369 | Female adult. ...) 365 
DOBses sess | Indragiri River.|@113162 | Male adult....... | 345 
1D Xo) ere IPGunonpey Sugiess.|eciGOD0n ACUI G seers |e 
IDO Soa eeee SS Suma unas el 40030 Mia leva cults sean 
LD) Oe sna | ee ae O Sata cee ee 114004 | Female adult....|..... 
D Oe Satrnee Tarussan Bay..| 141047 |...-. GOseceseceae 380 
IDO Seen ees eaeee dor Fee eed 141048 |..... Cosa eos eee 352 
1D OBS Resales CONS ae ee 141049 | Male adult.__.._. 360 
Dower se. eallosces Gost sens 141050 | Female adult... .| 380 
IDX aA ae Manes COs eee ATOSIG | Face Ope eee 398 
Woes elses ClO). conse ...| 141052 | Male immature. .| 360 
Doras 52 Tapanuli Bay...) 114547 | Female immature} 27! 
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a Collector’s measurements. 
b Measured by writer after relaxing feet in water for 48 hours. 
eColl. Acad. Nat. Sci. Phila. 
d Type. 





A NEW TERRESTRIAL ISOPOD FROM GUATEMALA, THE 
ier OK Ay NEW GENUS. 

By Harriet RicHarpson, 

Collaborator, Division of Marine Invertebrates, U. S. National Museum. 

The following description is of a new isopod which was collected 
by Messrs. KE. A. Schwarz and H. S. Barber, in the spring of 1906, 
at Livingston, Guatemala, and is now deposited in the United States 
National Museum. The single specimen found is the type of a new 

genus. 

Family ARMADILLIDID. 

SPHERARMADILLO, new genus. 

Description.—Head margined in front. Frontal margin straight. 
Epistome with a slight shield-like convexity. Flagellum of second 
pair of antennz composed of three articles. Eyes absent. 

First thoracic segment with the epimera or coxopodites on the 
underside, extending almost the entire length of the lateral margin 
in the form of a wide band, not reaching the posterior margin of the 
segment and being cleft posteriorly by a rather deep fissure. The 
position and form of the coxopodite gives the lateral margin of the 
segment a thickened appearance. The epimera or coxopodites are not 
present on any of the following segments. 

The terminal abdominal segment is triangular, with the apex 
obtusely rounded. The basal article of the uropoda is quadrangular, 
broader than long, not reaching beyond the lateral parts of the fifth 
abdominal segment, but extending considerably beyond the apex of 
the terminal abdominal segment. The inner branch extends consider- 
ably beyond the apex of the sixth abdominal segment and reaches a 
little beyond the inner post-lateral angle of the basal article of the 
uropoda. The outer branch is inserted in a notch about the middle of _ 
the inner lateral margin of the basal article and occupies a lateral 

position. 
Type of genus.—S pherarmadillo schwarz. 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXII—No. 1535. 
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SPHERARMADILLO SCHWARZI, new species. 

Description.—Body convex, contractile into a ball, a little more than 

twice as long as wide, 50 mm. by 22 mm. Color yellow, with numerous 
arborescent markings of dark brown. 

Head much wider than long, 3 mm. by 10 mm. with the front 

straight and margined. The epistome has a slight shield-like con- 
vexity. There is no trace of eyes. The first pair of antennz are rudi- 
mentary and inconspicuous. The second pair have the first article 
small; the second is about twice as long as the first; the third is equal 

a d 

SECOND ANTENNA, X 7; d, LATERAL PART OF FIRST THORACIC SEGMENT + Tagg beaonen a 
é€, LATERAL PART OF FIRST THORACIC SEGMENT (VENTRAL VIEW), X 7; f, LAST TWO SEGMENTS OF 
ABDOMEN WITH UROPODA, X 7; g, UROPODA (VENTRAL VIEW), X 7. 

in length to the second; the fourth is one and a half times as long as 
the third; the fifth is a little longer than the fourth. The flagellum is 
composed of three articles, the middle one of which is slightly shorter 
than either of the others, which are subequal. 

The first thoracic segment is nearly twice as long as any of the follow- 
ing segments which are subequal. The first segment is 9 mm. in 
length. Each of the following is about 5 mm. long. The lateral 
parts of the first segment are slightly produced backward in rounded 
lobes. Epimera or coxopodites are present on the underside and 
extend in the form of a wide band along the entire lateral margin 
almost to the posterior margin and are cleft posteriorly by a rather 
deep fissure. The form and position of the coxdpodites give a thick- 
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ened appearance to the lateral margin. [pimera are not present on 
any of the following thoracic segments. 

The first segment of the abdomen is the longest, being 3 mm. in 
length. The two following segments are subequal and each is 2 mm. 
long. The next two segments, the fourth and fifth, are subequal and 
eachis 1.5mm. inlength. The first two segments are covered laterally 
by the seventh thoracic segment. The sixth or terminal segment is 
triangular in shape. Itis9mm. wideat the base and 4mm. long in the 
median longitudinal line. The apex is obtusely rounded. The basal 
article of the uropoda occupies all the space between the terminal seg- 
ment of the abdomen and the produced lateral parts of the fifth 
segment. It does not extend beyond the lateral parts of the fifth 
segment, but extends considerably beyond the apex of the triangular 
terminal segment. In shape it is quadrangular, broader than long, 
with the inner anterior part covered by the apical portion of the 
terminal abdominal segment. The inner branch of the uropoda ex- 

-tends considerably beyond the apex of the terminal abdominal seg- 
ment and a little beyond the inner post-lateral angle of the basal 
article. The outer branch is inserted in a deep notch about the mid- 
dle of the inner lateral margin of the basal article. This branch lies 
in a lateral position. 

All the legs are ambulatory. 
The type and only specimen was collected at Livingston, Guatemala, 

by Messrs. E. A. Schwarz and H.S8. Barber, in April, 1906, and is in the 
U.S. National Museum. Cat. No. 33471. 

This genus is perhaps more closely related to Sphxroniscus Ger- 
stecker than to any other genus of the Armadillidide, these two being 
the only genera of that family in which the flagellum of the second 
antenne is composed of three articles. Spherarmadillo schwarzi 
more closely resembles Sphxroniscus portoricensis Richardson * than 
the other species of that genus in the shape of the terminal abdominal 
segment, the basal article of the uropoda, and the form and _posi- 
tion of the inner branch. It differs, however, from that species 
in the absence of eyes, the presence of distinct coxopodites on the 
underside of the first thoracic segment,and in the form and posi- 
tion of the outer branch of the uropoda. This branch is inserted in a 
notch in the middle of the inner lateral margin of the basal article, 
and it is this character which distinguishes it from all the species 
belonging to the genus Sphxroniscus. 

This genus also resembles Synarmadillo Dollfus’ in the form of the 

a Proc. U.S. National Museum, X XIII, 1901, p. 578; Bull. U.S. National Museum, 

No. 54, 1905, pp. 662-663. 

b Ann. Soc. Entomologique de France, LXI, 1892, pp. 388-389, pl. vir, fig. 4. 
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terminal segment of the abdomen, the shape of the basal article of the 
uropoda, and the form and position of the inner branch. It differs, 
however, from that genus in having three articles instead of two to 
the flagellum of the second antennex, in the form and_ position of the 
outer branch of the uropoda, which is inserted in a notch about 
the middle of the inner lateral margin of the basal article instead of 
at the inner post-lateral angle of that article as in Synarmadillo. 
The terminal abdominal segment is also shorter than in Synarmadillo, 
exposing more of the inner branches of the uropoda. 

This species is named after Mr. HK. A. Schwarz, custodian of Cole- 
optera in the U.S. National Museum, who collected the specimen. 



A REVIEW OF THE SPECIES OF THE TEN-SPINED STICKLE- 

BACKS OR PYGOSTEUS FROM EAST ASIA. 

By Leo Brera, 

Of the Zoological Museum of the Imperial Academy of Sciences, Saint Petersburg. 

In the present paper a review of the species of Pygosteus (Family 

Gasterosteide) known to inhabit the waters of East Asia and Japan is 
given. It is based on material in the Zoological Museum of the Impe- 
rial Academy of Sciences in St. Petersburg and specimens in the U.S. 
National Museum. 

1. PYGOSTEUS PUNGITIUS (Linnzus). 

Gasteracanthus pungitius PALLAsS, Zoogr. Rosso-Asiat., IIT, 1811, p. 228 (Kam- 

chatka, sea of Okhotsk). 

Gasterosteus pungitius brachypoda Bran, Proc. U.S. Nat. Mus., [V (1881), 1882, p. 

240 (Alaska). 

Gasterosteus pungitius Nrkotsky. Mem. Acad. Sci., Petersburg, LX, 1889, sup. 

No. 5, p. 292 (Sakhalin, river Tym, No. 6592, Siska). 

Gasterosteus pungitius HerzeNstEin and WaArpacHowskI, Trud, Soc. Nat. Peters- 

burg, XIX, 1887, p. 16 (Amur, at Kalgho; No. 25362 ex parte, another speci- 

men=P. sinensis). 

Pygosteus pungitius JORDAN and GriLpBeERt, Fish. Bering Sea, 1899, p. 444 (Petro- 

paulski Harbor, lake near Tareinsky Bay). 

We have specimens from mouths of the Yana River (No. 10204 coll. 
Bunge); Kolyma River, Verkhne-Kolymsk (Nos. 10410, 10072 coll., 
Czerski); Sea of Okhotsk (No. 4393 coll., Middendorff), Ajan (Sea of 

Okhotsk, No. 2384 coll., Wosnessensky); west coast of Kamchatka (No. 

2385 coll., Wosnessensky); Avacha Bay (Petropaulski, Kamchatka, No. 

2362 coll., Schrenck); Alaska (No. 2402 coll., Russ.-Amer. Company); 
Sitka (No. 2390 coll., Wosnessensky); Amur River at Kalgho (No. 
2363 coll., Schrenck); Tym River and Siska River in Sakhalin (No. 
6591-2, 6588 coll., Poljakow); Japan, Hakodate (No. 2367 coll., Max- 
imovicz). Messrs. Jordan and Starks“ do not indicate this species for 
Japan. Japanese specimens differ in no respect from European. A 
circumpolar species: I have seen P. pungitius from Khatanga, 
Pechora, Archangelsk, Lapland. 

@Proc. U.S. Nat. Mus., XX VI, 1902, p. 61. 
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2. PYGOSTEUS TYMENSIS (Nikolsky). 

Gasterosteus tymensis NikoLtsKy, Mem. Acad. Sci. Petersburg, LX, 1889, p. 293 

(Sakhalin Island, Tymi River, Nos. 6593-5). : 

Pygosteus undecimalis JoRDAN and Srarks, Proc. U. 8. Nat. Mus., XX VI, 1902, 

p- 62, fig. (Chitose in Hokkaido). 

Our specimens from Sakhalin (Nos. 6593-6595) differ in no respect 
from the Japanese. Dorsal spines XI—XII. This species differs 
from P. pungitius in having very short dorsal and ventral spines and a 
much feebler keel on the caudal peduncle. The exterior processes of 
the pubic bone are only slightly developed. As remarks Nikolsky ¢ 
P. tymensis is allied to an ‘‘abnormal variety of P. pungitius,” 
described by F. Day? from Ireland as having a badly marked keel on 
the side of the tail, and ventral spines lacking or very small. 

3. PYGOSTEUS SINENSIS (Guichenot). 

Gasterosteus sinensis GUICHENOT, Nouv. Arch. Mus. Hist. Nat. Paris, V, 1869, p. 204, 

pl. xu, fig. 4 (China, Yang-tse-Kiang? a small specimen, 35 mm. ).—Savuvy- 

AGE, Nouv. Arch. Mus. Hist. Nat. Paris, X, 1874, p. 33 (same specimen). 

Gasterosteus japonicus STEINDACHNER, Sitzber. Ac. Wien, mat.-nat. Cl., LX XXII, 

1880, p. 264, pl. 1m, fig. 2 (Gulf of Strielok, near Vladivostok). 

Gasterosteus bussei WARPACHOWSKI in Herzenstein and L. Warpachowski, Trud. 

Soc. Natur. Petersburg, XIX, 1887, pp. 18, 54, fig. 1 (Lefu River, tributary 

of Khanka Lake, basin of Amur; No. 7100). 

Pygosteus steindachneri JoRDAN and SynpeER, Proc. U. 8. Nat. Mus., XX VII, 

1901, p. 747, after Steindachner.—JorpAN and Srarks, Proce. U. 8. Nat. Mus., 

XX VI, 1902, p. 61 (Tokyo, Aomori, Yamashiro). 

Pygosteus sinensis JoRDAN and Srarxs, Proc. U. 8. Nat. Mus., XX VIII, 1905, 

p- 203 (Gensan ). 

We have specimens from Lefu River, a tributary of Khanka Lake 

(No. 7100 coll., Pleske), from Ussuri (No. 13761 coll., Paltschewsky), 

Da-chu-ang, tributary of Sungari (No. 13799 coll., Mjachkow), Gulf 
of Ussuri, near Vladivostok (No. 13800 coll., Paltschewsky), Amur 
River at Kalgho (No. 2363a coll., Schrenk). Hakodate (No. 2368 
coll., Maximovicz). This species differs from ?. pungitius only in 
having the sides of the body mailed; but the more recently described 
LP. sinensis wossnessensky? from Kamchatka with very reduced lateral 
armature connects 2. sinensis with P. pungitius. More abundant 
material would permit us, I think, to accept P. s7nens7?s as a mailed 
variety of P. pungitius. The form of the lateral processes of the 
pubic bone is subject to much variation even in specimens from the 
same locality. The length of the dorsal and ventral spines depends on 
the age of the individual; in adults, spines are shorter while in young 
ones they are longer (see table). 

aMem. Acad. Sci. Petersburg, LX, 1889, p. 293. 

DF. Day, Fishes of Great Britain and Ireland, I, 1880-84, p. 245, pl. uxvutt, fig. 4. 
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PYGOSTEUS SINENSIS STENURUS (Kessler). 

Crasterosteus stenurus KessLER in Przewalski, Mongolia, and the land of Tanguts, 

1876, Fishes, p. 6, pl. 111, fig. 6 (Dalai-nor, 43° N.). 

We have specimens from Lake Dalai-nor in E. Mongolia (No. 2471 
type-specimens) which differ from 7. s¢nens/s in having a more slender 
body. The depth of the body is contained 6 times in the total length 
without caudal, while in s¢nensés 5-53. The lateral armature is usually 
but little developed, the shields being small. 

PYGOSTEUS SINENSIS WOSSNESSENSKYI (Kessler). 

Gasterosteus wossnessenskyi KESSLER, in Przewalski, Mongolia, and the land of Tan- 

guts, 1876, p. 9 (west coast of Kamchatka; Nos. 2377-8). 

We have specimens from Kamchatka (No. 2377-8 coll., Wossness- 
ensky). The lateral armature is much less developed, even in the 
anterior part of body frequently wanting. Length to 90 mm. 

Name and locality. | 

caudal (mm.). spine in mm. 

Total length of body with 

out caudal (length). 

Number of dorsal spines. 
| Total length of body with- 

Depth of body in length. | 
| Length of head in length. | 

Length of eye in mm. 
| Length of middle dorsal 

Length of ventral spine | 

in mm 

Length of ventral spine 
in the length of head. 

= = = l= | 
| 

Pygosteus pungitius. 

Onega L. (N. Russia)......- x} 582 51 Bel) 8e6: 4 3 6 2.33 
Hakod Siemans so seeee ese IX 59 02 5.2 St 4 3 6 2.33 
Ajan (Sea of Okhotsk) ..... XI 61 54 4,7 3.8 4t 3 6 2.33 
AL aSKan “nascacec oes cer eee XI 89 | 79 4.9 4.3 4 32 6 3.01 

P. sinensis. | 

Khanka L. (Amur R.).....- TEX 602 542 5.4 4.4 3} 24 6 2.01 
WiladivOstokgsere=eres nena 1D. 77 70 5.3 4.7 4 23} 6 2.01 
WSSUTIGR Ss se acisocceecce secs 1X 41 36 4.8 3.6 3 3 | 53) 1.74 
SUNSANIGR Gece seemosce ee ecs VIII 383) 34 5a 4.0 23 2 3 1.88 
FAK OG 8 UC Weeeeem em siaeer seee line ENC 50 | 44 4.9 3.7 34 23 4} 2.52 

P. sinensis stenurus. | 

eae : : EXE 3 DD 6. 3. 3 5 2.8 Dalai-nor (Mongolia) ....... it x | ee 49 et pee a: DA 5 2. 0 

| 
P. sinensis wossnessenskyi. | | 

| 

= soar | IX 70 63 5.0 Bayi 43 3 | 5} 2.96 
Kamchatka ---.--.--..----- bs 87 7 itll zt 5. 4 6) 3.16 

| 
| | 

P. tymensis. 

Sakina lintescenecesm case XIt 60 52 5.0 3.5 5 1 Ps eo) 
| x | 

The following is a synopsis of the known Eurasiatic species of 
Pygosteus: 
a. Caudal peduncle laterally with a well developed keel. 

b. Anterior part of body naked, without bony plates. 

c. Lateral [exterior, upper] processes of the pubic bone well developed, ventral 

spine long, 13-3 in head; dorsal spines high. Circumpolar- ---.- P. pungitius. 
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cc, Lateral processes of the pubic bone almost wanting, ventral spine short, 

5-73 in head; dorsal spines very low. Sakhalin, N. Japan._. . P. tymensis. 

bb. Anterior part of body with vertical bony plates. 

d. Plates well developed, depth of body 43-5! in total length (without caudal). 

Amur, Vladivostok, Japan, Korea, China ( Yang-tse-kiang?) -..P. sinensis. 

dd. Plates less developed, depth of body 6 in total length (without caudal). 

Dalai-nor Make inl" Mongoliag- 25-2 se ee P. sinensis stenurus. 

ddd. Plates less developed, sometimes on the anterior part of the body inter- 

rupted or wanting. Kamchatka..........-.-..- P. sinensis wossnessenskyi. 

aa. Caudal peduncle smooth, laterally without keel. 

e. Anterior part of body naked. France, England......,.....-..- P. levis. 

ee. Anterior part of body more or less protected with vertical bony plates. 

Many varieties in Black, Caspian, and Aral seas......- P. platygaster 4% 

« Gasterosteus platygaster Kessler, Bull. Soc. Nat. Moscou, XXXII, 1859, Pt. 2, p. 

202 (Odessa, mouth of Dnieper. ) 



NOTES ON MAMMALS OF THE KANKAKEE VALLEY. 

By Wa tter L. Hann, 

Fellow in Zoology, Indiana University, Bloomington, Indiana. 

During the month of August, 1905, the writer was engaged in field 

work for the United States National Museum in the Kankakee basin 
in northwestern Indiana. Most of the time was spent in trapping 
small mammals and the results of this collecting, together with the 
information obtained from trappers and other residents of the region, 
are embodied in the present paper. 

The region is one of considerable interest to the naturalist. In a 
general way it marks the eastern limit of several species of mammals 
which are characteristic of the prairies, and in zonal position it is also 
intermediate, having elements of both the Transition and Upper 
Austral life zones. The large areas of almost impenetrable swamp 
have furnished retreats for many of the larger animals so that some 
of them have survived here longer than in most other localities in 
Indiana or the adjoining States. At the present time, however, the 
land is being drained and reduced to cultivation and the effect of 
such extensive changes as are being caused by these processes afford 
opportunities for a closer study of problems in local adaptation than 
the writer was able to make in the limited time at his disposal. 

According to the official report of a survey made in 1882, the 
reclaimable swamp land of the Kankakee Valley in Indiana at that 
time comprised an area of 500,000 acres. <A part of this was perma- 
nently under water, while the remainder was flooded only during 
periods of heavy rainfall. Most of the area was covered with a dense 
growth of coarse marsh grass and reeds and was treeless, but a heavy 
growth of timber of varying width lined the banks of the river. Low 
sand hills, rising above the level of the marsh, formed islands, which 
were generally wooded and which afforded homes for nonaquatic 
plants and animals. 

Since 1882 much of the land has been drained. English Lake, 
represented on maps still in general use as the largest lake in the 
State, no longer exists. Beaver Lake, a large body of water in New- 
ton County, has been drained and its former site is now under culti- 
vation. At other localities also marshes have been drained and, it 
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may be said, that places permanently under water twenty-five years 
ago are now marshes utilized for grazing during the dry season, 
while the marshes of that period have become cultivated fields. 

Such important physical changes necessarily have a marked effect 
upon the fauna and flora of the region. Aquatic plants and animals 
are being reduced in number and restricted in habitat while such 

nonaquatic species as are not held in check by man are increasing in 
numbers and extending their range. The influence of recent hydro- 
graphic changes is seen in the local distribution of certain species of 
mammals which are absent from some localities now well adapted for 
their habitat, although abundant not many miles away. This is 
especially true of some of the members of the squirrel family, as noted 

later. 
Trapping was carried on at three localities, which are as follows: 

A place known as Bluegrass Landing, lying about 6 miles west of 
the village of Roselawn in Newton County; Mountayr, a village 15 
miles southwest of the first place and in the same county; the Koehler 
farm, 6 miles southeast of Hebron and 2 miles from Aylesworth 
switch on the Pittsburgh, Cincinnati, Chicago and St. Louis Railway 
in Porter County. The first and last named places are on the banks 
of the Kankakee River, and are “‘islands” or sand hills which rise 
above the level of the marsh and are not subject to overflow. Collec- 
tions were made at each place, both on the ‘‘island”’ itself and in the 
surrounding swamps on both sides of the river. Mountayr is situ- 
ated near the border of the prairies, such as are found throughout 
much of northern Indiana and Illinois, but there are marshes of small 

area at this place also. 

SYSTEMATIC LIST OF SPECIES. 

DIDELPHIS VIRGINIANA Kerr. 

OPOSSUM. 

The opossum is fairly common, though less abundant than at some 

places in the southern part of the State. 

ODOCOILEUS VIRGINIANUS (Boddaert). 

VIRGINIA DEER. 

Deer are said to have survived in this region as late as 1891.* It 

is not probable that any now exist here in the wild state. 

SCIURUS CAROLINENSIS LEUCOTIS (Gapper). 

NORTHERN GRAY SQUIRREL. 

Sciurus carolinensis hypopheus MERRIAM, Science, VIII, 1886, p. 351. 

The Sciurus carolinensis hypopheus of Merriam is characterized 
chiefly by the dark color of the underparts, and, so far as I am aware, 

@ Butler, Proc. Ind. Acad. Sci., 1894, p. 83. 
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oe are no good pale or Aiecical eharactors by Ww hich it can 

be eceeuched from S. ¢. leucotis. At Aylesworth I obtained fairly 
typical Jeucotis, and also one specimen which closely resembles the 
type of hypopheus. Besides these specimens there were others, 
illustrating various degrees of melanism. In one the back is essen- 
tially the same as in normal gray squirrels, but the underparts are 
somewhat darker, while others are darker both on the back and the 
underparts, and a few are almost entirely black, the gray annulations 
of the hair being scarcely noticeable. The series is not large enough 
to show complete intergradation, but it indicates that leucotis prob- 
ably does intergrade with the black squirrels through “hypopheus.”’ 
If the latter form were valid it would be an instance of two closely 
related subspecies living at the same locality, and the improbability 
of this is another reason for regarding hypopheus as a synonym of 

leucotis. 
In the Kankakee Valley the gray squirrel is found chiefly in the 

more densely wooded swamps. At Mountayr it is unknown, and at 
Bluegrass Landing it is rare, but in the swamps south of Aylesworth 
it is very abundant on both sides of the river. Measurements of 
specimens collected at this locality are as follows: Average cranial 
measurements of 4 adults, Cat. Nos. 141716, 141718, 141719, 141722, 

U.S.N.M. (2 males and 2 females). Basilar length, 46 mm.; pala- 

tilar length, 26.4; zygomatic breadth, 33; palatal edi (measured 

from inner side of anterior premolars), 8.2; greatest height of cra- 
nium above palate, 20; length of audital bulle, 11.1. Skin meas- 

urements (average of 4 males, Cat. Nos. 141716, 141718, 141720, 

141721, U.S.N.M., and 3 females, Cat. Nos. 141717, 141719, 141722, 

U.S S.N.M,), total length, 470 mm.; tail, 220; hind foot, 61. 

SCIURUS NIGER RUFIVENTER E. Geoffroy. 

FOX SQUIRREL, 

The fox squirrel is common at each of the places visited, and is 
found both in the swamps and in the groves on the higher ground. 
Albinos are sometimes taken in this region. Average cranial meas- 
urements of 4 specimens, Cat Nos. 141712-141715, U.'S.N.M., from 
Aylesworth are as follows: Basilar length, 50.6 mm.; palatilar length, 
28.6; zygomatic breadth, 36.6; palatal breadth measured from inner 
side of anterior premolar, 8.2; greatest height of cranium above pal- 
ate, 20.5; length of audital bull, 10.8. Maas skin measurements 
of the same specimens: Total length, 545 mm.; tail, 247; hind foot, 

63.6. 
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SCIURUS HUDSONICUS LOQUAX Bangs. 

RED SQUIRREL, CHICKAREE,. 

The red squirrel appears to avoid the swamps and is found only in 
restricted portions of the Kankakee Valley. At Roselawn and 
Mountayr it does not occur. I obtained one specimen near Ayles- 
worth, and it is said to live in large numbers about the village of Boone 
Grove. It has also been taken at Laporte. 

TAMIAS STRIATUS (Linnzus). 

CHIPMUNK, 

The chipmunk of this region seems to be the southern form, typical 
striatus. Apparently it does not occur at Bluegrass Landing, but it 
is abundant about Mountayr and occurs in fewer numbers at Ayles- 
worth. It has also been taken at Laporte. 

CITELLUS FRANKLINI (Sabine). 

GRAY GROUND SQUIRREL. 

This animal is locally known as the prairie squirrel. I obtained 
three specimens at Mountayr, where I found a colony living in a 
field of oats, to which they did not seem to be doing any damage. I 
could not learn of any other colonies in that vicinity, although it has 
been reported from Benton, Jasper, White, and Porter counties. 

Mr. W. 8. Blatchley reports digging one out of a mound near Boone 
Grove on October 6, at which date it had already begun to hibernate. 

CITELLUS TRIDECEMLINEATUS (Mitchill). 

THIRTEEN-LINED GROUND SQUIRREL. 

I noticed the burrows of the thirteen-lined ground squirrel in rail- 
way embankments at a number of places where I did not do any 
collecting, and it is probable that it has extended its range, locally, at 
least, by following these embankments through the marshes. This 
is another species which does not occur at Bluegrass Landing. 

MARMOTA MONAX (Linnezus). 

WOODCHUCK. 

Woodchucks are very abundant, and seem to inhabit every sand 
hill and elevated point throughout the region. Porter County pays a 
bounty of 10 cents for each animal killed and a statement furnished 
me by the county treasurer shows that an average of about 1,400 
woodchucks a year have been killed for the five years ending with 
1905, at a total cost to the county of $700. Apparently the bounty 
has not caused any appreciable diminution in numbers. 

I obtained a woodchuck which had been ‘‘treed’”’ by dogs in a 
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sassafras bush, and an examination showed that its stomach was 

gorged with sassafras leaves. So far as I know it is not a usual habit 
for these animals to obtain their food from trees. 

SCIUROPTERUS VOLANS (Linnzus). 

FLYING SQUIRREL. 

The flying squirrel is known to occur in the Kankakee Valley, 

although I did not obtain any specimens. 

MUS MUSCULUS Linnzus. 

HOUSE MOUSE, 

Lives in the fields as well as in buildings. 

MUS NORVEGICUS Erxleben. 

HOUSE RAT, 

Abundant about houses and farm buildings. 

PEROMYSCUS LEUCOPUS NOVEBORACENSIS (Fischer). 

WHITE-FOOTED MOUSE, 

This species is abundant everywhere, being found in small numbers 

at places in the swamps where all the land within the radius of 1 mile 
is submerged for weeks at a time. I do not know how it exists at 
such times unless it lives on the supplies which squirrels have stored 
away in the trees. No doubt many individuals perish in the floods. 
In these wooded swamps the white-footed mouse is not as exclusively 
nocturnal as it is supposed to be elsewhere. 

PEROMYSCUS MICHIGANENSIS (Audubon and Bachman). 

MICHIGAN WHITE-FOOTED MOUSE. 

I took this species only at Mountayr, where it was found in the 
bluegrass by the roadside and in the dryer pastures. I have never 
known the species to live in either swamps or woods. 

MICROTUS PENNSYLVANICUS (Ord). 

MEADOW MOUSE. 

Like the white-footed mouse, this species is found in places which 
are submerged during the winter and spring months. Since it does 
not climb trees nor live in the woods I am unable to see how it escapes 
drowning. I did not find it in places remote from higher ground, as 
was the case with the former species, but at one place where a low 
hill covered with bluegrass was bordered by a marsh overgrown with 
coarse, high marsh grass, I trapped both on the hill and in the marsh 
for several days. On the hill I did not get a single meadow mouse, 
while in the marsh I got five and saw many runways. It is possible 
that they retreat to the hill in times of flood, and then, finding the 
marsh grass better suited to their taste, go back to it in the summer. 
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MICROTUS AUSTERUS (Le Conte). 

PRAIRIE MEADOW MOUSE. 

I did not take this species, but specimens collected by Mr. C. M. 
Barber at Laporte are in the collections of the Field Columbian 
Museum in Chicago. 

FIBER ZIBETHICUS (Linnzus). 

MUSKRAT. 

The muskrat was formerly extremely abundant in this region. 
Rev. T. H. Ball? says that during the period from 1834 to 1884 from 
20,000 to 40,000 muskrats were trapped annually in Lake County 
alone. Since the work of draining the land has begun, the area suited 

to the habitat of these animals has diminished and consequently the 
number of the animals themselves is diminishing. However, they 
are still abundant and form an important source of revenue to many 
of the inhabitants. One trapper told me that he secured from 700 
to 1,200 skins annually. Another man trapped 300 muskrats within 
a month during the autumn of 1904. 

SYNAPTOMYS COOPERI STONEI (Rhoads). 

STONE LEMMING MOUSE. 

The genus Synaptomys has received considerable attention from 
mammalogists in recent years, but there is still lack of agreement 
concerning the status of some of the forms. Without attempting to 
settle all the points at issue, the facts, in so far as they relate to the 
identity of the Indiana form, are as follows: Synaptomys cooperi was 
described by Baird in 1857 from a specimen supposed to have come 
from northern New Jersey, the exact locality beng unknown. In 
1893 Rhoads ° described Synaptomys stonei from May’s Landing, 
Atlantic County, New Jersey. In 1896 Merriam ¢ revised the genus, 
decribing Synaptomys helaletes from the Dismal Swamp, Virginia, 
and S. h. gossi from Neosho Falls, Kansas, and placing S. stonei in 
synonomy with S. coopert. In 1897 Rhoads? again discussed. the 
status of these forms, recognizing stoned as a subspecies of cooper, 
and making helaletes a synonym of the former. 

The following characters are said to distinguish stonei from typical 
cooperi: “Larger with much larger and more massive skull and 

«Special effort was made to secure specimens of the red-backed mouse, Evotomys, 

but without success. It may occur in the Kankakee Valley, but it seems to be rare 

everywhere in Indiana. 

b History of Lake County and the Ball Family, p. 181. 

c Amer. Nat., XVII, p. 63. 

ad Proc. Biol. Soc. Washington, X, pp. 55-64. 

eProc. Acad. Nat. Sci. Phila., 1897, p. 305. 
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broader rostrum and incisors; colors darker, especially on the under- 
side, which is more plumbeous or slaty (less hoary).’’ The average 
measurements of nine adults are: ‘Total length, 125 mm.; tail 
vertebra, 20; hind foot, 20; greatest length of skull, 27.8.” 

I have seen no specimens of typical Synaptomys cooperi, excepting 
the skull of the type, nor have I seen specimens of S. ¢. sionei from 
near the type locality. However, a comparison of skulls from 
Indiana with the type of coopert and with the type of gossi shows 
that they do not closely resemble either one, and that they differ 
from the former to about the same degree and in the same manner 
as given by Rhoads for stonet. The latter name being older than 
helaletes, it is here adopted for the form of lemming mouse from the 
Kankakee Valley, the status of the Dismal Swamp form being left 
an open question. 

The skin of an adult male from Aylesworth measured as follows: 
Total length, 123 mm.; tail vertebre, 18; hind foot 18. Average of 
two skulls, Cat. Nos. 141741, 141767, U.S.N.M., from Bluegrass Land- 

- ing and Aylesworth: Greatest length, 28 mm.; palatilar length, 12.7; 
upper molar series, 7; width of rostrum, 5; greatest length of man- 
dible, 16.2. Same measurements, in order for the type of Synaptomys 
gossi: 30; 14; 7; 5.5; 16.5. Same for the type of S. cooperi (the 
greatest length not being obtainable). 12; 6.5; 4; 15. 

In the Atlantic Coast States Synaptomys is always found associated 
with sphagnum bogs and marshes. In Indiana it has been found 
only in dry, grassy fields. The two I obtained in the Kankakee region 
were both taken in dense bluegrass by the side of the road, and it 
did not seem to live in the marshy places where Microtus penn- 
sylvanicus was most abundant. 

GEOMYS BURSARIUS (Shaw). 

POCKET GOPHER. 

The pocket gopher is known to occur in Newton County, but it is 
rare, and I did not obtain any specimens. 

ZAPUS HUDSONIUS (Zimmerman). 

JUMPING MOUSE. 

The only representative of this species that I obtained was taken 
from the stomach of a bull snake, Pituophis sayi (Schlegel). 

ERETHIZON DORSATUM (Linnzus). 

PORCUPINE. 

I did not hear of this species, but there is a pair of porecupines in 
the State museum in Indianapolis, which were taken in Laporte 
County a few years ago. 
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LEPUS FLORIDANUS MEARNSI (Allen). 

PRAIRIE COTTONTAIL, 

The rabbit occurring here seems to be the western form of the com- 
mon cottontail. This is to be expected, since it has been reported 
from central New York. 

VULPES FULVUS (Desmarest). 

RED FOX.¢ 

The red fox is not common in the marshes, though occasionally 
taken there. At Mountayr they were very abundant and trouble- 
some. One farmer told me that he had had 150 chickens killed by 
them during the spring and summer of 1905. He dug up some of 
the chickens they had buried and poisoned them and afterwards 
found the carcasses of four foxes which had been poisoned and he 
believed others were killed which he did not find. 

CANIS OCCIDENTALIS (Richardson). 

TIMBER WOLF. 

The timber wolf is said to live in the Kankakee swamps in small 
numbers. Reports are conflicting, however, and the following species 
may be the only wolf surviving in that region at the present time. 
The proper specific name for the timber wolf of this region is also a 
matter of uncertainty. 

CANIS LATRANS Say. 

COYOTE; PRAIRIE WOLF. 

There is no doubt that the coyote has increased in numbers and 
extended its range in northern Indiana during the past ten years. 
One reason for this is doubtless the fencing of the swamps for cattle 
ranges, which has made hunting on horseback impracticable. It 
may be also that the race has become better adapted to the presence of 
man by becoming more wary or by modifying its habits in some way. 
In a letter to the writer, Hon. L. Darrow of Laporte, says that he has 

seen as Many as 20 prairie wolves in a pack on one occasion and at 
another time 8. Mr. C. W. Bussel, of McCoysburg, Jasper County, 
also writes that they congregate in large numbers during the mating 
season, which is in February. Mr. Bussel killed 10 of these animals 
during the winter of 1903-4, and other hunters also killed a number 
in the same vicinity. He further says that they live in burrows which 
they dig in the knolls on the prairie; that from 5 to 11 young are born 
to each female between the Ist and 15th of April; that these wolves 

a'The newspapers occasionally contain stories of ‘“‘wild cats” being seen in this 

region and it is possible that the Canada lynx or the red lynx still exists in the swamps. 

However, the reports are too vague to credit. 
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generally avoid timber, although the young are sometimes brought 
forth in hollow logs instead of burrows, and that they frequently 
change the location of their dens, especially if they are approached 
by man or dog, so that it is almost impossible to find them and dig 
them out. 

Two specimens, Cat. Nos. 14°:5'3 and 14,3534, U.S.N.M., taken by 

Mr. Bussel at McCoysburg in May, 1906, and sent to the U.S. National 

Museum, had the following measurements: Adult male—total length, 

1,095 mm.; tail vertebrex, 165; hind foot, 195; height at shoulder, 560; 
ear, 105. Adult female, measurements in the same order—1,040; 

130; 500; 110. 
LUTRA CANADENSIS (Schreber). 

OTTER. 

Otter are becoming very scarce, but a few are still taken every 

winter. 

MEPHITIS MESOMELAS AVIA (Bangs). 

ILLINOIS SKUNK. 

Skunks are common in this region, but I did not secure any speci- 
mens. They probably belong to this species, although it is possible 
that the eastern skunk, J. putida (Boitard), also occurs. 

TAXIDEA TAXUS (Schreber). 

BADGER. 

Reported from Newton @ and other counties in northern Indiana as 
rare. | obtained no definite records of its occurrence while in the 

region. 

LUTREOLA VISON (Schreber). 

MINK. 

The mink is abundant in the wooded swamps along the river. 

PUTORIUS NOVEBORACENCIS Emmons. 

NEW YORK WEASEL. 

Weasels are abundant at most points in the Kankakee Valley and 
are trapped for fur, although their skins are not very valuable. 

PROCYON LOTOR (Linneus). 

RACCOON. 

Abundant. Many are trapped for fur each year. 

@ Butler, Proc. Ind. Acad. Sci., 1894, p. 84. 

Proc. N. M. vol. xxxii—07——80 
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BLARINA BREVICAUDA (Say). 

SHORT-TAILED SHREW. 

The short-tailed shrew is common everywhere except in the lower 
marshes. It is especially abundant at Bluegrass Landing, both in 
the woods and fyelds.¢ 

SCALOPUS ACQUATICUS (Linnzus). 

MOLE. 

I saw the work of moles about Bluegrass Landing and heard of 
their occurrence there, but did not obtain any specimens. It does 
not live in the swamps and is not common anywhere in the vicinity 
of the river. 

LASIURUS CINEREUS (Beauvois). 

HOARY BAT. 

There is a specimen of the hoary bat from Lake County in the State 
museum in Indianapolis. 

LASIONYCTERIS NOCTIVAGANS (Le Conte). 

SILVERY-HAIRED BAT. 

Reported by Butler and Evermann ? from Laporte County. 
Other species of bats occur in this region, but I was unable to 

obtain definite records. I saw bats flying frequently and was shown 
where a colony had formerly occupied a hole in some old piling in 
the river at Bluegrass Landing. None was there at the time of my 
visit, but judging from the description they were probably the large 
brown bat, Vespertilio fuscus. 

a] made an effort to get shrews of the genus Sorex but without success. One or 

more species of this genus certainly occurs in the Kankakee Valley but probably is 

not abundant. 

b Proc. Ind. Acad. Sci., 1893, p. 134. 



A NEW SALAMANDER FROM NICARAGUA. 

By LEONHARD STEJNEGER, 

Curator, Division of Reptiles and Batrachians, U. S. National Museum. 

In a small collection recently received from Dr. W. F. Thornton, 
Bluefields, Nicaragua, there is a very interesting new salamander, 
which it is desirable to place on record. 

SPELERPES COLLARIS, new species. 

Diagnosis.—Limbs and digits well developed, the latter extensively 
webbed, with the tips free; 19 costal grooves; palatine teeth extend- 
ing exteriorly beyond choanex, separated from parasphenoid teeth; 
snout truncate; body elongate, distance from snout to vent five times 
the distance to gular fold. 

Habitat.—Nicaragua. 
Type.—Cat. No. 37350, U.'S.N.M. Topaz mine, ‘‘90 miles NW. of 

Bluefields, and 50 miles back in direct line from the coast ;’’ elevation 

400 feet. 
Description of type specimen.—Palatine teeth in two slightly arched 

series extending outward beyond the choanewe and separated from 
the parasphenoid teeth by a narrow interval; parasphenoid teeth 
in two narrow and exceedingly long patches, which are confluent 
anteriorly, but well separated behind; head depressed, long and 
rather narrow; snout projecting, nearly truncate anteriorly, the 
labial protuberances below the nostrils strongly developed; body 
elongate, the distance from tip of snout to anterior end of vent meas- 
uring fully five times the distance from the same point to the gular 
fold; limbs rather short; fingers and toes short, extensively webbed, 
but with the tips free; (tail missing); skin smooth on top of head, 
finely granulated on the body; a distinct gular fold; 19 costal grooves, 
including the one in the axilla; vent a simple longitudinal sht. Color 
(in alcohol), uniform plumbeous, the body color being a mixture of 
minute black specks dusted over a pale ground; edge of gular fold 
and a semilunar mark around the insertion of the legs, as well as a spot 
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in the bend of the elbow and of the knee, pale; the side of the head 
shows indications of being pale with a large dark preocular spot and 
a narrow black postocular streak. 

Dimensions. 
Tm. 

ipvot snout. to: cular folds: 2522 22 Ss se ee eee ee 13 

Tip, of: smowt: tor vent) ies Se ae re eee ee eee 7 

exile: sto, proin's Maes ec: cee ere eee a ee ere 45 

Wadtheiok Thea doko 20 2 ci ee a aie ee ae ne 8 

Fiore: VG cen2 cece ie ie Pee Tae Seg ye ete en ee 10 

lindeleo se 52 0h Ae sree ae ere a Eee ene Meare a Re reed Be eee 8 Site 12 

Remarks.—This species is probably nearest related to Spelerpes 
(Oedipus) parvipes Peters, from Colombia, but the latter differs in 
many important particulars, being described as having only 17 costal 
grooves, a single patch of parasphenoid teeth and “ fingers and toes 
little developed, united.”’ 

There are two other Central American salamanders having 19 costal 
grooves, but they belong to different genera. One is Oedipina uni- 
formis Keferstein, which has a perfectly worm-like habitus, rudi- 
mentary digits and a single parasphenoid patch. The other is Cope’s 
Haptoglossa pressicauda, which has the tongue adherent in front, while 
in the species here described the tongue is typically boletoid. 



EIGHTEEN NEW SPECIES AND ONE NEW GENUS OF BIRDS 
FROM EASTERN ASIA AND THE ALEUTIAN ISLANDS. 

By Ausrin H. Crarx, 

Of the United States Bureau of Fisheries. 

This paper is based mainly on a collection of birds*made by the 
late Mr. P. L. Jouy during a residence of over three years in Korea. 
It contains 554 excellent skins, mainly from Fusan, Chemulpo, Seoul, 
and Tsushima, with a few from Gensan, and is much the most 

important collection ever made in that country. Many of the spe- 
cies were not known from Korea at the time the collection was made, 
but most of these have since been recorded. There are a few which, 

although commonly supposed to be accidental in Korea, are repre- 
sented by a considerable series, showing them to be of regular occur- 
rence, at least during the migrations. Mr. Jouy was engaged in 
working up the collection at the time of his death, on March 22, 1894; 
but aside from notices of a few species in Dr. Leonhard Stejneger’s 
articles on the avifauna of Japan, nothing has ever been published 
in regard to it. 

In the preparation of a paper on the ornithological results of the 
recent cruise of the United States Fisheries steamer Albatross in the 
north and northwest Pacific and the Japanese seas, I have courte- 
ously been permitted to make use of this collection, which is most 
interesting in bringing out the relationship of the avifauna of Japan 

to that of Korea. 

TISAe Clark, new genus. 

Medium sized, semiterrestrial finches with the bill rather large, 

moderately stout, and conical. 
Bill about half length of head, conical, the depth at base greater 

than its width at the same point, the distance from nostril to tip of 
maxilla equaling the gonys in length, and also equaling the distance 
from inferior corner of mandible to base of culmen. Culmen and 
gonys nearly straight, the former slightly decurved at tip; tomia of 
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grooves nearly filled with hairy feathers, with rather strong bristles 
at the base; culmen length of outer toe without claw, or one-half 

length of tarsus. ; 

Wing about four times as long as tarsus, rounded, the first four 
primaries being about the same length (the first slightly shorter than 
the other three) with the fifth somewhat shorter. 

Tail equal to distance from wrist to tip of tertials, square at the 
tip, the central feathers only very slightly shorter than the lateral. 

Tarsus one-quarter length of wing and equal to the middle toe 
with claw. Hallux about length of inner toe, with a curved claw a 

little less than its own length. 

Coloration, in only known species, slaty gray, mottled on the back 
with black and usually washed with brownish, the tertials bordered 

with brown and buff. Female, brown above, rump chestnut, lower 
parts yellowish buff obscurely streaked with brown. 

Tisa variabilis (Temminck)¢ has been placed by various authors in 
the genera Hmberiza, Euspiza, Zonotrichia, Hypocentor, and Frin- 

gillaria, while Seebohm ? suggests that it should be placed in the 
genus Spizella. This bird shows a most remarkable superficial 
resemblance to Phrygilus unicolor (D’Orbigny) of western South 

America and to Junco vuleani (Boucard) of Costa Rica. In habits it 

resembles Junco or Zonotrichia. 
Type of the genus.— Emberiza variabilis Temminck. 

ARDEA CINEREA JOUYI Clark, new subspecies. 

Type.—Cat. No. 114429 U.S.N.M.; male, Seoul, Korea, July 4, 

1883; P. L. Jouy, collector. 

Three specimens of this heron from Seoul, and a bird from the Tao 
River, just west of Min-Cheo, Kansu, China, differ from five speci- 

mens from Europe in being somewhat lighter above, with the wing 
coverts (particularly the distal lesser, the median, and the greater) 
much lighter, almost ashy white. This character appears to be 
constant as it holds good in all the specimens I have been able to 
examine. This is interesting in furnishing a parallel to the light 
eastern form of Grus grus, known as Grus grus lilfordi. 

PHASIANUS KARPOWI BUTURLINIe Clark, new subspecies. 

Type.—Cat. No. 114627 U.S.N.M.; male, Tsushima, Korean Straits, 

May 21, 1885; P. L. Jouy, collector. 

Similar to Ph. k. karpowt Buturlin from Korea, but mantle and 
flanks paler, rump more grayish, tail (central rectrices) more olive and 

less yellowish, and less heavily barred toward the tip, and superciliary 

@'Temminck, Pl. Col., III, 1835, pl. pnxxxim, fig. 2, Emberiza variabilis. 

b Birds Jap. Emp., 1890, p. 139. 

e For Mr. Sergius A. Buturlin, of Wesenburg, Esthonia, Russia, in recognition of his 

work on the genus Phasianus. 
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stripes broader and more conspicuous, beginning on fore part of crown 
(where they are separated by a tongue of dark green feathers from the 
forehead, equal to them in width) and extending to the nape. The 
bill is slightly shorter with the culmen more arched than in any of the 
seven specimens of Ph. k. karpowi before me. 

This subspecies represents Ph. k. karpowt on the Tsushima Islands 
in the straits of Korea, where it is common. 

LAGOPUS JAPONICUS Clark, new species. 

Type-—Cat. No. 121179 U.S.N.M.; male, mountains of central 
Hondo, Japan; July 7, 1888; M. Kikuchi, collector. 

This is a very dark form of the Lagopus rupestris group, in general 
appearance being most like L. ridgwayt Stejneger. It differs from 
specimens of that species taken in July in having the vermiculations 
of the upper surface much coarser and light buff in color instead of 
deep rusty. On the breast, sides, and flanks this species is even darker 

than L. ridgwayi, approaching L. evermanni Elliott; but what few 
markings there are are light buff and much coarser than in either of 

these species. 

LAGOPUS RUPESTRIS CHAMBERLAINI«¢ Clark, new subspecies. 

Type.—Cat. No. 131867 U.S.N.M.; male, Adak Island, Aleutians, 

July, 1893; C. H. Townsend, collector. 
This subspecies is nearest to L. r. townsendi Elliott, of Kiska 

Island, from which it differs in its finer vermiculations above, which 

give the bird a grayer appearance, and in having the conspicuous 
black bars on the neck and upper back of the Kiska bird reduced to 
very narrow bars or vermiculations, the whole plumage presenting a 
much more delicate pattern. The pattern on the breast, sides, and 
flanks resembles that found in L. r. atkhensis Turner, but the ground 
color is more grayish. In the character of its markings L. r. chamber- 
laini is intermediate between L. r. townsendi and L. r. atkhensis, but 

in general coloration it is much grayer than either, being the grayest 
of all the Aleutian ptarmigan. The female of L. r. chamberlaini is 
very finely marked above and below, resembling in this respect the 
female of L. r. atkhensis, but it is very much grayer than that bird 
above, and duller and less rufous beneath. The female of L. r. 

townsendi is heavily barred beneath, mest nearly resembling the 
female of L. evermanni of Attu, of which the male is sooty black. 

It is interesting to note that this, the grayest and one of the lightest 
of the Aleutian ptarmigan, occupies a position in the center of the 
Aleutian chain; on either side the birds become more rufous (L. r. 

atkhensis on Atka to the east, and L. r. townsendi on Kiska to the 

a For Mr. F. M. Chamberlain, the naturalist of the U. S. Fisheries steamer Albatross. 
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west), while on the extremes of the chain we find the dark L. r. 

nelsoni on Unalaska, and the almost entirely sooty black L. evermanni 
on Attu. 

ZESALON REGULUS INSIGNIS Clark, new subspecies. 

Type.—Cat. No. 114580 U.S.N.M.; male, Fusan, Korea; P. L. Jouy, 
collector. 

A merlin from Korea which I have before me differs so much from 
Kuropean examples and from specimens from Japan that it seems 
probable it represents a new race. Unfortunately, the bird is in 
juvenile plumage with a few feathers of the adult in the back and one 
in the tail. It resembles . r. regulus from Europe in the same 
plumage, but is much lighter throughout, with the brown streakings 
below lighter and much narrower. The gray feathers which are just 
appearing indicate that in the adult livery this bird will be much 
lighter than its European representative. 

CERCHNEIS PERPALLIDA Clark, new species. 

Type.—Cat. No. 114579 U.S.N.M.; male, Fusan, Korea; P. L. Jouy, 
collector. 

This species resembles C. tinnunculus from Europe, but is paler 
throughout, except the thighs, which are in sharp contrast to the 
creamy white under parts. The gray on the head is paler, and is 
continued down onto the shoulders and interscapulary region, grad- 
ually merging into the rufous of the back; this color also occupies 
the sides of the head and neck, extending down onto the sides of the 
breast. 

BUBO TENUIPES Clark, new species. 

Type.—Cat. No. 114618 U.S.N.M.; male, Fusan, Korea; P. L. Jouy, 
collector. 

Similar to Bb. bubo from Norway, but smaller, the feet and claws 
very much smaller and weaker, and the tarsus much more slender. 
The coloration above resembles that of B. bubo, but the ground color 
is darker rufous, with the dark mottlings more extensive, except on the 
nape, and the light areas on the primaries larger. Below this spe- 
cies is somewhat darker rufous than B. bubo; the feet are heht 
rufous, obscurely, but thickly, barred with brown. The feathering 
of the toes is as in B. bengalensis. 

The average measurements of three males from Korea are, wing, 
439 mm.; tail, 245 mm.; tarsus, 80 mm.; middle toe, 46 mm.; claw 

of middle toe, 31 mm. 
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SYRNIUM MAd@ Clark, new species. 

Type.—Cat. No. 114439 U.S.N.M.; female, Fusan, Korea; P. L. 

Jouy, collector. 
Somewhat resembles S. aluco from Norway in the gray phase, but 

very much grayer with no trace of rufous, the wing coverts brownish 
gray instead of reddish brown; the head is brownish gray with a 
broken line of white from the base of the bill over the eye to the nape 
on either side, due to the presence of large white spots on each feather 
in this region. The nape, hind neck, and sides of the neck are spotted 
and mottled with white, the central dark areas of the feathers 

imparting a streaked appearance. The facial disc is as in S. aluco, 
but more uniformly gray, with no trace of rufous. The underparts 
are marked as in S. aluco, but the ground color is white, and the 
streaks and vermiculations brownish gray. The under wing coverts 
are white, more heavily streaked with brown than in S. alweo, and 
the feet are much more heavily barred than in that species. The 
first primary is 25 mm. longer than the same feather in S. aluco, 
equalling the ninth in length; the fifth primary is the longest, the 
fourth nearly as long, the third somewhat shorter, and the second 

intermediate between the fifth and seventh. 
The type measures, wing, 297 mm.; tail, 192 mm.; tarsus, 57 mm. 

a 

SYRNIUM URALENSE JAPONICUM Clark, new subspecies. 

Type-—Cat. No. 96393 U.S.N.M.; female, Sapporo, Hokkaido, 

October 18, 1882. 

Aithough this and the following form are here described for the first 
time, the credit for pointing them out really belongs to Doctor 
Stejneger, for as long ago as 1893” he showed that they. differed from 
the continental form, and also differed among themselves, although 
he did not name them. — 

Four specimens of the owl commonly referred to by writers dealing 
with Japanese ornithology as Syrnium uralense prove to belong to a 
well-marked subspecies, characterized by much smalier size and more 
heavily feathered toes, the feathering concealing the last joint and 
the base of the claws. The birds are uniform in coloration and are 
very pale, much paler than a bird from Romedal, Norway, before 
me, resembling a bird labeled as from northern Europe. 

A male measures, wing, 267 mm.; tail, 200 mm. (much abraded). 
Three females average, wing, 295 mm.; tail, 243 mm. 
All the specimens are from the island of Hokkaido. 

@ Ma=ell; gnome (Japanese). 6 Proc. U.S. Nat. Mus., XVI, p. 626. 
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SYRNIUM URALENSE HONDOENSE Clark, new subspecies. 

Type.—Cat. No. 109441 U.S.N.M ; male, Iwaki, Hondo, February 
2, 1886. 

Similar to S. wu. japonicum, but darker and more brownish, the 
white above more restricted, the ight markings on the primaries and 
secondaries more restricted and never reaching the shaft; bars on 
tertials and inner secondaries with dark centers, sometimes reducing 
bars to mere outlines; bars on central pair of rectrices reduced to a 
double row of irregular spots; dark central streaks of feathers of 
lower breast and abdomen suddenly expanding near tip into an 
arrowhead figure, which occupies the whole tip of the feather, and 
not tapering almost to a point as in S. u. japonicum. The feather- 
ing of the feet is as in Syrnium fuscescens. 

The type measures, wing, 317 mm.; tail, 258 mm. 

This subspecies represents S. u. japonicum of Hokkaido, in the 

island of Hondo, 

DRYOBATES LEUCOTOS COREENSIS Clark, new subspecies. 

Type.—Cat. No. 114112 U.S.N.M.; male, Fusan, Korea; P. L. Jouy, 

collector. 
Resembles D. 1. lewcotos from Norway, but with the white above 

more restricted and the under surface tinged with pale buff, approach- 
ing D. Ll. subewrris from Japan. In D. l. coreensis the under wing cov- 
erts at the base of the primaries are dark brown, instead of white 
slightly mottled with brown asin D. 1. lewcotos. In the former the first 
primary has one spot of white (in one specimen an indicated second), 
the second primary two (the distal usually much the smaller), the 
third two (in one specimen an indicated third), and the fourth two 
larger and a distal smaller spot; in the latter the first primary has two 
white spots, the second two and an indicated third, the third three, and 
the fourth three, all of about the same size. The white patch on the 
upper wing coverts of D.1. coreensis is much smaller than in D. 1. leu- 
cotos. The outermost tail feathers in D. 1. coreensis are black, mar- 
gined with white on the outer web only in two specimens; in two others 
the white extends over the tip and down the inner web for about two- 
tenths of an inch. The outermost large tail feather in one specimen 
has one brown subapical spot on the outer web, in two has two, and in’ 
one has two and a very small third. In D. l. leucotos the outermost 
tail feather has the outer web (more broadly than in D. /. coreensis) 
white, and two large spots of white on the inner web; the outermost 
large tail feather has three brown spots on the outer web. 

The average measurements of two males from Fusan, Korea, are, 

wing, 144 mm.; tail, 93 mm.; culmen, 36.5 mm.; tarsus, 26.5 mm. 

A female from Fusan measures, wing, 144 mm,; tail, 93 mm.; cul- 

men, 33 mm.; tarsus, 25 mm. 
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DRYOBATES LEUCOTOS USSURIANUS Clark, new subspecies. 

Type.—Cat. No. 108896 U.S.N.M. ; female, Ussuri, eastern Siberia. 

Resembles D. Ll. coreensis, to which it is most closely related, but the 

underparts are pure white, the rose red of the abdomen and under tail 

coverts clearer and somewhat paler, and the black striaticns of the 

under surface are finer and less numerous, and are confined to the sides 

of the chest and abdomen, not encroaching on the median area, giving 

the bird a much less streaked appearance. 

The measurements of the type are, wing, 145 mm.; tail, 93 mm.; 

culmen, 34 mm.; tarsus, 27 mm. 

GECINUS CANUS GRISEOVIRIDIS Clark, new subspecies. 

Type.—Cat. No. 114120 U.S.N.M.; male, Seoul, Korea; Be be douwy, 

collector. 

This subspecies resembles (7. c. jessoensis Stejneger, but is darker 

and duller throughout. The gray of the head is darker than in G. c. 

jessoensis, but is washed with greenish as in that form. The green of 

the back is washed with gray, approaching @. ¢. perpallidus Stejneger. 
The underparts are of a darker gray than in G. ¢. jessoensis, with less of 
the greenish wash, especially on the flanks and under tail coverts. 

It differs from @. c. perpallidus from Ussuri in being darker through- 
out, with the green on the back brighter and contrasting more strongly 
with the gray of the head. The under surface is darker, with a shght 
greenish tinge, and the head is slightly washed with green. 

Compared with G@. c. canus from Norway, G. ¢. griseoviridis is duller 
green on the back, and darker gray below. 

A comparison with G. ¢. zimmermanni Reichenow from Shantung 
shows that @. ¢c. griseoviridis differs in being much greener on the back, 

with a more greenish tinge below. G. ¢. zimmermanni seems to be a 
darker southern race of the Siberian G. c. perpallidus, as G. ¢. griseo- 
viridis is a darker southern race of G. ¢. jessoensis of Hokkaido. 

Pallas’s name Picus chlorio® can not be applied to any one of the 
east Asiatic subspecies of Gecinus canus, having been proposed as a 
substitute for Gmelin’s Picus canus.° 

The average measurements of four males from Seoul and Gensan, 
Korea, are, wing 145 mm.; tail, 96.5 mm.; culmen, 35 mm.; tarsus, 

26.5 mm, 

The average measurements of three females from Seoul and Gensan 

are, wing, 146 mm.; tail, 97 mm.; culmen, 33 mm.; tarsus, 26 mm. 

« Zoogr. Rosso.-Asiat., I, 1811, p. 408. bSyst.. Nat., I, 1788, p. 434. 
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PERICROCOTUS CiINEREUS INTERMEDIUS Clark, new subspecies. 

Type.—Cat. No. 114253 U.S.N.M.; male, Seoul, Korea; P. L. Jouy, 

collector. 

This subspecies differs from P. c. cinereus in’ being slightly darker 
and more brownish above, with the black of the head extending onto 
the shoulders where it merges with the gray of the back, instead of 

terminating in a well-defined line across the upper neck as in P. c¢. 
cinereus. . 

From P. ¢. japonicus Stejneger it differs in being somewhat darker and 
more brownish, with the black of the head merging into the gray of the 
back on the upper back, and not extending down into the interscapu- 

lar region. 

The females may be distinguished from the females of P. ¢. cinereus 
and P. ¢. japonicus by the color of the upper parts, which are duller 
and more brownish. 

In size P. ¢. intermedius agrees with P. c. cinereus, being somewhat 

less than P. c. japonicus. 

OLBIORCHILUS FUMIGATUS PENINSUL£& Clark, new subspecies. 

Type.—Cat. No. 114200 U.S.N.M.; female, Fusan, Korea; P. L. 
Jouy, collector. 

Resembles O. f. fumigatus from Japan, but duller and less rufescent 
above, with the underparts somewhat lighter, and the light markings 
on the ear coverts and sides of head clearer and more extended. ‘This 
bird approaches O. f. dius Richmond from Shantung, but is more 
rufous in color, with the markings below less pronounced. 

A male from Fusan, Korea, measures, wing, 52 mm.; tail, 33 mm.; 
culmen, 10 mm.; tarsus, 19 mm. 

The measurements of a female from the same locality are, wing, 48 
mm.; tail, 32 mm.; culmen, 11 mm.; tarsus, 18 mm. 

OLBIORCHILUS FUMIGATUS AMURENSIS Clark, new subspecies. 

Type.—Cat. No. 114661 U.S.N.M.; male, Amur. 
Similar to O. f. fumigatus from Japan, but darker above, particularly 

on the head, which-is very dark. The underparts are rather more 

grayish than in O. f. fumigatus, and more distinctly marked. 
The type measures, wing, 52 mm.; tail, 34 mm.: tarsus, 18 mm.; 

culmen, 12 mm. 

REMIZ CONSOBRINUS SUFFUSUS Clark, new subspecies. 

Type.—Cat. No. 114191 U.S.N.M.; male, Fusan, Korea; P. L. Jouy, 
collector. 

Similar to FR. ¢. consobrinus from Japan, but much more. buffy 
throughout, the upper parts brighter (less grayish) buff, the under- 
parts pinkish buff instead of bufly white, this color extending to the 
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base of the bill, causing the white malar patches to appear very dis- 
tinct. The borders of the rectrices are buff instead of nearly white. 

Unfortunately, I have before me only four specimens, two from 
Japan and two from Korea, not having been able to obtain any from 
southern China (typical R. c. consobrinus) for comparison. From 
what has been written on this species, however, I judge that birds 
from China and Japan are alike in color, and the description of the 
type fits my Japanese examples very well. The Japanese birds, how- 
ever, are smaller than the bird described by Swinhoe, which agrees 

with my Korean specimens in size; a careful comparison of Chinese 
and Japanese specimens will probably make it necessary to recognize 
aR. c. japonicus. 

ACREDULA TRIVIRGATA MAGNA Clark, new subspecies. 

Type.—Cat. No. 114186 U.S.N.M.; male, Seoul, Korea; P. L. Jouy, 

collector. 
Similar to A. t. trivirgatus from Japan, but larger, with a much 

longer tail, with the white patch on the crown more extended, and the 
dark stripe from the bill to the nape on either side (which is brownish 
in color) consequently narrower, and with the white on the tertials 

strongly tinged with buffy for their basal half. 
The measurements of the type are, wing, 67 mm.; tail, 99 mm.; tar- 

sus, 17 mm. 

Six specimens of A. t. trivirgatus from Hondo average,wing, 60 mm. ; 
tail, SO mm.; tarsus, 17 mm. 
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THE SKULL OF BRACHAUCHENIUS, WITH OBSERVA- 

TIONS ON THE RELATIONSHIPS OF THE PLESIOSAURS. 

By SamuEe.L W. WILLIsTON, 
Of the University of Chicago, Chicago, Illinois. 

The type of the genus and species Brachauchenius lucas, Williston 4 
is an excellent specimen in the collection of the United States 
National Museum from the Benton Cretaceous of Western Kansas. 
The genus is of unusual interest because of several remarkable 
characters previously unknown among the plesiosaurs, which it 
possesses, in particular the union of the palatine bones in the middle 
line, and the very short neck. A second specimen belonging to 
the same genus, from the Eagle Ford Limestone of Texas, also 
forming a part of the collections of the United States National 
Museum, was kindly submitted to me for study by the authorities 
of that museum, a brief notice concerning which was published 

in Science for June 19, 1903. 

These two specimens supplement each other, the type specimen 
showing the underside of the skull and the connected vertebral 
column as far as the lumbar region (Plate XXXIV), while the 

present specimen permits a thorough examination of the upper part of 
the skull, and has, also, eighteen of the early vertebr, and a part 

of the front paddle. The most careful comparisons fail to discover 
generic differences between the two specimens, nor can I detect 
specific differences even. The Texas specimen is partly inclosed 
in a hard limestone matrix, and it is possible that, when the under- 

side of the skull shall have been cleaned up, specific differences 
may be apparent, but I do not think so. The specimen is slightly 
smaller than the type. The Eagle Ford Limestone is known to be an 
equivalent of the Benton Cretaceous, and I suspect that the imme- 
diate horizon in which the specimen occurred will prove to be an 
exact equivalent of that which yielded the Kansas specimen. 
= Rares aos an Ae ne - = aoe 

a Field Col. Mus., Pub. No. 73, Geol. Ser., II, p. 57; Lucas, Smithson. Misc. Col. 

Quarts ly p96. 
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The skull of the Texas specimen is moderately elongated, not 
nearly so much so as that of Trinacromerum or Polycotylus, but 
more so than is the skull of the known species of Hlasmosaurus. The 
temporal fosse are unusually large, the zygomatic bars remarkably 
slender posteriorly, and the parietal bone is not elevated into a thin, 
high crest as is the case with the skulls of the genera mentioned, 
but is low, straight, and obtusely rounded on its upper surface. 
The teeth are fewer, less elongated than in those genera; they are 
coarsely striate. All parts of the skull are present, save the anterior 
portion of the premaxille. 

Premaxille.—Of the premaxille, the anterior portion has been 
destroyed, the two posterior teeth on each side only remaining. 
Since most other forms of plesiosaurs have six teeth on each premax- 
illa, it is probable that this number was originally present in this 
specimen, though Andrews gives“ but five as the number in Pli- 
osaurus ferox, a related form. Perhaps two-thirds of the dentigerous 
portion is missing, and I have so restored the outline of the skull 
(Plate XXXVII). The facial processes are as in the other forms of 
plesiosaurs described by me—elongate, parallel processes, with a dis- 
tinct longitudinal striation, terminating by overlapping the frontals or 
parietal processes a little in advance of the anterior end of the orbits. 
Their width throughout is nearly uniform. They articulate, on the 
outer side of the skull, with maxille, frontals and (?) parietals. 

Maxille —Each maxilla attains its greatest width over the external 
nareal opening. It is here separated from the premaxillary process 
by a slender, pointed projection from the frontal or nasal. Between 
this process and the naris, an elongated tongue-like process extends 
on the frontal or nasal to a little beyond the posterior end of that 
opening. Below, the union with the prefrontal begins a little in 
‘front of and below the anterior end of the nareal opening and extends 
downward and backward to the most anterior extremity of the 
lachrymal. On the right side of the specimen the front part of this 
suture is apparent, but in the middle of the course there has been 
an inward bending on the line of the suture. On the left side, 
however, the maxilla, while a little displaced, has been separated 
from its contiguous elements, making certain that the infolding 
has been at the sutural junction. The maxilla lies somewhat over 
the prefrontal squamately and helps form only the most anterior 
part of the nareal opening. The maxillary suture turns backward 
below the lachrymal to terminate acutely a little before the posterior 
end of the orbit, joining the jugal posteriorly. _ 

(2) Frontals—The bones which I here call the frontals, for reasons 
given further on, lie at the sides of the parietal prolongations, extend- 
ing anteriorly as slender projections between the maxillary and pre- 

a Andrews, Quart. Journ. Geol. Soc,, LIII, 1897, p. 177, 
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maxillary processes already described. Kach bone is overlapped in 
part in front by the tongue-like processes of the maxilla, and I can not 
be sure whether any part of it reaches the nareal border, though I 
think not. Near the posterior extremity of this tongue there is a very 
distinct suture, extending backward and a little outward for a short 

distance, thence nearly directly backward to a point above the upper- 
most part of the orbit; on the left side the bone has been separated 
at this suture. Posteriorly, on the outer side, the bone joins the 

postorbital for a short distance obliquely; the suture then turns 
inward to join the parietal transversely. The bone is long, pointed 
anteriorly, flattened or gently concave above in its middle, united on 
its inner side in front with the premaxilla, behind with the rostrum of 
the parietal, posteriorly with the postfrontal and postorbital, on the 
outer side with the prefrontal. It is of course possible that the bone, 
as described, is composed of two elements, the most anterior of which 

would be the nasal, but of such division there is no evidence in this 

specimen. (See Plate XX XVII, fr? na?.) 
Prefrontals—The prefrontals are rather broad, irregularly shaped 

bones, forming the whole of the antero-superior border of the orbits 
and the posterior inferior margins of the nares. The inner border of 
each bone, as already described, joins the frontal throughout. 
Posteriorly, for a short distance, it joins the postorbital, differing in 
this respect from the prefrontals of Trinacromerum. Its orbital 
border is thin and arched, terminating at the extreme front angle of 
the orbit. Below, the bone joins the lachrymal by a short suture run- 
ning forward and outward in continuation of the line of the orbital 
margin to the maxillary suture, which has been described. <Ante- 
riorly the bone is emarginated by the hind border of the nareal open- 
ing, the tongue of the maxilla, as described, overlapping it and conceal- 
ing its extent. The bones are convex and smooth, each pierced by two 
small foramina. On the left side the bone, while not crushed or 
distorted, has been separated from the adjoining bones and forced 
upward somewhat. Inasmuch as its shape and extent on this side 
agree quite with those of the opposite side, as determined from the 
sutures, there can be no doubt of its relations and form. There is no 

indication on either side of a sutural division. 
Parietals.—The parietal foramen is an elongated opening, oval in 

shape and about 40 mm. in length. In front of the foramen, the 
parietals appear to continue forward as an elongated, narrow rostrum, 
to disappear under the facial extremity of the premaxille, divided in 
the middle by a distinct suture from a little in front of the foramen. 
The surface on either side of this mesial suture is plane or concave, 
presenting a number of distinct longitudinal ridges and grooves, which 
begin near or on the sides of the foramen. The greatest width of these 
prolongations is at the hind end, where they together measure 50 mm. 

Proc. N. M. vol. xxxii—07——31 
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Where they disappear beneath the premaxille they have a combined 
width of about 35 mm. On each side the parietal turns downward 
and slightly outward into a thin descending process or wing, forming 
the lateral wall of the brain case to a depth of 60 mm. At the 
anterior inner angle of the temporal vacuity there is a rather strong 
emargination of this descending wall for the attachment of the epip- 
terygoid, from the upper margin of which a somewhat zigzag sutural 
line runs upward and then forward to join the extremity of the 
suture between the prefrontals and frontals. These lines appear to 
be quite alike on the two sides and since they agree with the sutural 
divisions in Trinacromerum osborni and also with the recognized 
sutures in the skull described by Andrews as Pliosaurus ferox, there 
can be no question, I think, but that they indicate the divisions 
between the parietals and postfrontals. Back of the parietal fora- 
men the parietals show no clear indications of a median suture. The 
part here, for the rather long distance between the temporal vacuities, 
is obtusely rounded above and nearly horizontal, very unlike the thin, 
elevated crest of Trinacromerum, Polycotylus, and Elasmosaurus. 
On the under side the parietals include a deep valley between the 
lateral walls, a little wider below and meeting in a rounded roof 
above, for the brain case. This cavity measures over 50 mm. in its 
greatest width. 

The arrangement of the bones in the frontal and antorbital regions, 
as I have described them, whatever may be their interpretation, 
doubtless obtains in all plesiosaurs, with minor modifications. 
Whichsoever interpretation may be finally accepted the arrange- 
ment and structure are very remarkable and very unlike what is 
known in other reptiles. That the bones are nearly or quite as I have 
described them in this specimen I have no doubt. Andrews, in his 
figures and description of the skull of Pliosaurus ferox, reaches differ- 
ent conclusions and has different interpretations, but I am confident 
that, if his specimen be studied in the light of the information furnished 
by the present one, other conclusions and other interpretations will 
be reached. <A positive suture has never been detected separating 
the median bones in front of the pineal foramen from the parietals. 
Owen, it is true, thought he detected such a suture in a species of 
Plesiosaurus, and Andrews thought there was one in his Pliosaurus 
ferox specimen, though he adds that the parietals are probably 
anchylosed with the “frontals.”” I have been unable to distinguish 
such a suture in four well-preserved skulls of as many different 
genera studied by myself. In the specimen of Trinacromerum osborni 
studied by me, while the adjacent sutures are all clearly indicated, 
save such as were obliterated by crushing, the very narrow prolonga- 
tions in front of the foramen have no trace whatever of a distin- 
guishing suture, either on the upper or the under side. I believe them 
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to be merely exogenous processes from the parietals, produced for- 
ward to meet the extraordinarily elongated premaxillary processes. 

If such be really the case, the bones on their outer sides must of 
course be the frontals, and, as frontals, they occupy their normal rela- 
tions with the adjacent bones, save only the parietals, articulating 
behind with the postfrontals, in front exteriorly with the prefrontals, 
anteriorly with the maxille and premaxille. If the median bones be 
really the anchylosed frontals, then these bones must be the nasals. 
As such, however, their relations would be most extraordinary, the 
only instance in comparative osteology where they articulate with the 
postfrontals and postorbitals. 

Possibly the same causes which have prolonged so far backward the 
premaxillaries may have caused a posterior displacement of the 
nasals. In any event I feel sure that the bones on the outer sides of 
these, the supposed supraorbitals, the ones bordering the orbits and 
reaching to the nares, are the real prefrontals. As such their position 
and relations are not extraordinary. As supraorbitals they are quite 
indefensible. 

If the former interpretation be correct, that the parietals have 
excluded the frontals from contact in the middle line, the nasals are 
wanting in the plesiosaurs. If the latter interpretation is correct, 
then all the elements of the normal reptilian skull are present, but the 
nasals have become abnormal in position and relations. I do not 
know how the problem can be settled, unless, indeed, some favorably 
preserved specimen may disclose an actual suture in front of the 
parietal foramen. 

Lachrymals.—The lachrymal is an elongate bone forming the lower 
anterior half of the orbital margin. Its sutural union with the pre- 
frontal is very evident on each side; the suture between it and the 
maxilla is perhaps not wholly free from doubt in this specimen, 
though there can be little possibility of error, the indications of the 
two sides agreeing as they do. The bone joins the jugal behind by an 
oblique suture; the maxilla in the middle below; and the prefrontal 
anteriorly, as already described. Inasmuch as these relations seem 
to be quite the same as those described by Andrews in Pliosaurus 
ferox, I think that the presence of a lachrymal as a distinct bone in the 
plesiosaurs may be finally set at rest. In the skullofZrinacromerum 
osborni, previously described, there is a pointed process of bone which 
has the same relations with prefrontals and maxille, but not with the 
jugal. I could not detect a suture separating it from the maxilla. 
Neither is it probable that the lachrymal in Elasmosaurus snow%, 
which must resemble that of Trinacromerum, articulates with the 
jugal. 

Postfrontals and postorbitals.—The postfrontals and postorbitals I 
believe are distinct bones in this specimen. The parieto-post- 
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frontal suture I have already described. A suture quite as evident 
on each side runs obliquely outward from the hind end of the frontals 
or nasals, and then turns downward, about as figured by Owen for 
Plesiosaurus. 'The postfrontal, as thus defined, joins the parietal 
and touches the epipterygoid internally, the frontal anteriorly, and 
the postorbital exteriorly. The postorbital articulates with the pre- 
frontal anteriorly, the postfrontal on the inner side, and, by its 
anterior angle, the so-called frontal; and the jugal exteriorly. The 
two bones, seen from behind, present a broad, nearly vertical wall, 
deflected somewhat anteriorly below, and ending in a thin, sharp, 
nearly horizontal margin, continued from the epipterygoid notch to 
the jugal. The orbital border of the postorbital is thinned, some- 
what serrated, and concave. The temporal border above is sharp 
and angular, curving downward to terminate in the thin upper margin 
of the zygoma. The bone outwardly is massive and strong, ending 
in a horizontal suture, which is nearly continuous with the lower border 
of the orbit and the upper front border of the zygoma. 

Jugals.—The’ jugal differs considerably from that of other forms 
of plesiosaurs known to me. The sutures distinguishing it from the 
postorbital, lachrymal, and maxilla are very clear, as [ have described 
and figured them. That uniting it with the squamosal is doubtful. 
On the left side the bone has been separated very cleanly from the 
matrix, and is in a beautifully undistorted condition. <A little back 
of the hind border of the postorbital there are, near the middle of the 
jugal, the orifices of two or three malar canals. These canals are 
very characteristic of the plesiosaurs, and usually open near the 
squamoso-jugal suture, but there is not the slightest indication of 
such a suture here. These canals, piercing the jugal, enter the orbit 
near its lower posterior corner. In the orbit the jugal turns inward 
for a considerable distance, forming a bowl-like floor posteriorly; its 

inner border I can not trace. 
Describing the zygoma as a whole, it has a somewhat thickened 

upper border in front, thinned below. The arcade diminishes rapidly 
in width, chiefly at the expense of the lower part, to beyond its mid- 
dle, where its width is less than one inch, and the bone is thin and 
weak. At this place the arch, on both sides, shows an oblique frac- 
ture, which may, possibly, represent the squamosal suture, though I 
am very doubtful. I have indicated this possible suture by dotted 
lines in the drawings. The squamosal behind broadens to a width of 
about two and a half inches where it joins the quadrate, and is thicker 
here, the upper border ascending rapidly; the lower border is concave. 
The zygoma is very remarkable for its attenuation posteriorly, leaving 
a large open space above the posterior part of the mandible in front 
of the articulation. I can conceive of the complete erosion of the bar 
here, as occurs in some turtles, leaving the temporal vacuity broadly 
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open on the sides. It would seem that the chief support for the man- 
dibular muscles must have been on the sides of the parietals and the 
stout postfrontals and postorbitals. 

The limits of the squamosal above can not be determined, owing 
to the erosion of the specimen, as indicated in the drawing. The 
parieto-squamosal arch is, however, quite stout, narrowed anteropos- 
teriorly near its upper part. The massive quadrates are exposed 
below on the outer side and behind. Further information concerning 
the occipital region can not be had until the matrix has been removed; 
the anterior cervical vertebra are crowded into this space. 

At the bottom of the large temporal vacuities the supraoccipitals, 
exoccipitals, petrosals, and stapes were found more or less disarticu- 

lated and separated. The larger part of the exoccipital is seen some- 
what removed from its relations to the stout supraoccipitals. Its 
anterior, cranial surface presents a deep pit and marginal sutural sur- 
faces, completed by union with the supraoccipital and petrosal. The 
paroccipital process is rather slender, directed downward, outward, 
and backward in life, with its distal extremity flattened and appar- 
ently spatulate, for union with the upper end of the quadrate, as 
described in Trinacromerum osborni. 

Petrosals—The petrosal is a peculiar bone. That of the left side 
has been wholly freed from its matrix; on the right side it les with 
its free, convex, outer side exposed near the front border of the tem- 
poral vacuity. Exteriorly the bone is nearly evenly and smoothly con- 
vex, shell-like. The inner side I have figured in Plate XX XV (pet), 
natural size. Its precise mode of union with its two contiguous bones 
can not be determined. Its two diverging canals doubtless lead into 
the supraoccipital and exoccipital sinuses or semicircular canals, as 
I have found them in Trinacromerum osborm. The greater part of 
the bone is deeply and smoothly excavated for the internal ear, leav- 
ing a free border for the petrosal part of the large foramen ovale. 
The excavation is deep and large for the size of the skull, much larger 
proportionally than in the mosasaurs. 

Stapes (?).—A small and peculiar bone, lying apparently nearly in 
position in the matrix on the right side, I can determine only as a 
stapes, a bone hitherto unknown among the plesiosaurs. It is a short, 
stout bone, a side view of which is shown in Plate XX XV (st) nat- 

ural size, not unlike a human metatarsal, though less slender, with 

an attenuated, cylindrical shaft, and an articular expansionat either 
end. What I believe to be its proximal end, from its position in the 
matrix, presents a hemispherical articular surface, bounded by a 
shelf-like ridge, as though for articulation in a foramen. The other 
extremity is opliquely expanded, concave somewhat from side to 
side, smooth, and with a partial longitudinal ridge near one side. 
The extremity of the bone has been broken away. 
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Where the external ear was located is a puzzle. In all probability 
there was an external tympanic closed membrane, as in the turtles. 
The shortness of the stapes, if stapes this bone be—and there is no 
other place in the skeleton where it can be located—must mean an 
external surface close to the median line of the skull. There are no 
indications of an otic foramen or notch anywhere about the quadrate 
that I have discovered in this or other specimens of plesiosaurs. 
Dollo has ventured the opinion, from the thickness of the preserved 
cartilage about the external ear in certain mosasaurs, that they, or 
certain types of them at least, were deep-sea divers, from the resem- 
blance in the structure to that of the cetaceans. This ear cartilage is 
very abundant and very thick in Platecarpus and Tylosaurus, less so 
in Clidastes. No calcified cartilage of any kind have I ever observed 
anywhere in the skeletons of plesiosaurs, so that any inference as to 
the habits of the plesiosaurs from its absence about the ear would not 
be legitimate. 

Paddle.—A part of a paddle, evidently an anterior one, shown in 
Plate XXXVI, was found in this specimen lying closely upon and 
across the face of the skull. Not much information as to the generic 
or specific characters of the form can be deduced from it, but I give, 
nevertheless, a good photographic view of the specimen. The limbs 
were evidently not of the slender type of the elasmosaurs, but whether 
or not there was a duplication of the epipodials can not be determined. 

Vertebre.—The remains of twelve cervical and six dorsal vertebre 
are preserved in the limestone matrix back of the skull. They agree 
in all respects with the vertebrae described by me in the type speci- 
men of Brachauchenius lucasi, save in their slightly smaller size. 
The cervical series is connected, as are also five of the dorsals, which 
are curved forward reversed by the side of the cervicals. Doubtless 
the specimen originally was composed of a large part, perhaps the 
larger part of the skeleton, though only the single block containing 
the skull and vertebra and the attached paddle was secured by the 
collector. At the angle of the vertebral series one or two may have 
disappeared, but probably not more. I have every reason to believe 
that the number of the cervicals is the same as in the type, namely, 
13. The cervicals measure, in length, beginning with the axis: 25, 
25, 25, 25, 28, 28, 30, 33, 35, 40,40 mm. The dorsals preserved: 45, 
50, 60, 60,60 mm. The centra of the dorsals are smoothly rounded 
on the under side, without excavations or vascular foramina, resem- 
bling dinosaur vertebr so closely that it would be difficult to dis- 
tinguish their centra if preserved singly. The cervical ribs are single- 
headed, with not the least indication of division. 

The total length of the skull, with the missing premaxillary por- 
tion estimated, is about 0.80 m., the width at the posterior part of 
the orbits 0.85 m. The length of the type specimen is about 0.90 m.; 
the width proportionally the same. 



No. 1640. THE SKULL OF BRACHAUCHENIUS— WILLISTON. 485 

Relationships of Brachauchenius—The most distinctive characters 
of the genus are found in the broadly united palatines, the broad 
union of the pterygoids posteriorly, the short, deep-set interptery- 
goidal vacuities, the ridge-like buttresses of the pterygoids, the 
remarkably small number of the cervical vertebra, the absence of 
vascular foramina on their under side, the single-head cervical 
ribs, ete. The dorsal surface of the skull has a remarkable resem- 
blance to that of Pliosaurus ferox, as figured by Andrews. Andrews 
assumed that the palatines in his specimen were separated by the 
pterygoids throughout, but expressly says that indications of the pala- 
tine relations posteriorly are wanting. I have scarcely a doubt but 
that they will be found to have the same structure as in Brachau- 
chenius in better preserved specimens of the genus. 

Much stress has been placed upon the palatal structure in the 
reptiles as indications of phylogenetic relationships, but I have never 
had a great deal of faith in the stability of these parts. Here we have 
the union or separation of the palatines in the,same order. The 
general shape of the skull, the depressed parietals, and, I am confi- 
dent, the relations of all the other bones of the upper side of the skull, 
are all nearly alike in Pliosaurus and Brachauchenius. Furthermore, 
in the reduced number of the cervical vertebra in the two forms, 18 

or 20 in the older, 13 in the younger, we have a genetic resemblance, 

I believe, one that strengthens my assumption that the shortened 
neck in the later forms is not a primitive character, but a degenerate 
one, one that has been acquired in more than one phylum. Indeed, 
so far as all these characters of the skull go, in the probability that the 
arrangement of the skull bones will be found essentially alike in the 
two genera, I should hesitate to separate the two types generically, 
were it not for the cervical ribs, single-headed in Brachauchenius, 
double-headed in Pliosaurus. The character of the cervical ribs has 
been considered as of more than generic importance, Seeley even 
proposing an ordinal subdivision based upon the divided or undivided 
neck-ribs. Here, too, I believe that the fusion of the imperfectly 
differentiated heads is a feature common to more than one line of 
descent, and is of no more than generic importance. It is a fact that 
all known American Cretaceous plesiosaurs have cervical ribs with 
undivided heads, and that is probably the case with all Cretaceous 
forms, as it is also with the known American Jurassic ones. Double- 

headed ribs are a primitive character confined to the early forms, for 

the most part. 
In conclusion, I would suggest that the family Pliosauride be 

maintained, based upon the common characters apparent or probable 

in Phhosaurus and Brachauchenius. 
The characters of Brachauchenius, so far as they are now known, I 

give as follows: 
Brachauchenius. Mesocephalic. Teeth not more than 20 in each 
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maxilla, strongly ridged and anisodont. Parietals rounded and 
obtuse above, not elevated into a crest. Temporal vacuities large; 
zygomatic bars slender posteriorly. Pterygoids broadly united in 
the middle behind; the interpterygoidal vacuities short, at the bottom 
of a depressed pit. No palatine foramina. Palatines broadly united 
in the middle in front of the pterygoids. Cervical vertebrae 13 in 
number, smoothly rounded below, without vascular foramina, shal- 
lowly concave at extremities; cervical vertebra broader than long; 
cervical ribs single-headed. Benton Cretaceous of Kansas and Texas. 

Relationships of the Plesiosaurs.—In the attempt to reach some 
definite conclusions as to the habits of the plesiosaurs, I gave“ five 
years ago the following list of adaptive characters in aquatic, air- 
breathing vertebrates: 

1. Elongation of the head, with attenuation of the facial region. 
2. Elongation of trunk and tail, but especially the latter, with pro- 

eressive weakening of the zygapophysial articulations posteriorly. 
3. Shortening of the neck. 
4. The acquirement of a caudal fin. 
5. The acquirement of sclerotic plates. 
6. Recession of the external nares. 
7. Absence of the sacrum and the absence or progressive obsoles- 

cence of the sternum. 
8. Greater slenderness and smaller size or loss of the hind limbs. 
9. Hyperphalangy and hyperdactyly. 
10. Smoothness of the skin. 
11. Sponginess of the bones of the skeleton. 
12. Increase in number and decrease in size of teeth. 
The exceptions which the plesiosaurs present to these adaptations 

are: 
1. Elongation of the neck, with increase in number of vertebree. 
2. Shortening of tail and body, and the flattened, depressed form 

of the latter. 
3. The presence of a well-defined sacrum of three vertebre. 
4. The somewhat greater slenderness of the hind limbs, but with 

little or no decrease in effectiveness as propelling organs. 
In these exceptions the plesiosaurs agree with the marine turtles. 

In the tail-propelling, aquatic vertebrate the propodial bones are 
invariably shortened, as for instance in the Cetacea, Ichthyosauria, 
Pythonomorpha, and the front legs of the Thalattosuchia, and the 
limbs become merely equilibrational organs in direct proportion to 

the effectiveness of the tail as a propelling organ. Experiments on 
fishes show that the loss of the paired fins does not impair the swim- 
ming powers of the individual, but does require the constant vibra- 
tional use of the tail in the preservation of the equilibrium, while the 

a Kansas University Science Bulletin, I, 1902, p. 259. . 
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loss of the caudal fin results in the total disability of the animal. In 
animals propelling themselves wholly or chiefly by the aid of the 
limbs the propodials are not shortened, but are, on the contrary, 

elongated, as in the plesiosaurs and marine turtles. The reason is 
obvious: The propodials become elongated handles of oar-like organs, 
of which the blades are formed by the progressively widened epi-, 
meso-, and metapodial elements, and the phalanges. The front limbs 
of the plesiosaurs are always broader and stronger, but not longer 
than the hind ones. The front legs of the marine turtles are not only 
broader and stronger, but also longer than the hind ones, though the 

latter have by no means lost their effectiveness as propelling, or, more 
probably, guiding organs. The connection of the hind limbs of the 
plesiosaurs with a well-developed sacrum of three vertebra conclu- 
sively proves the propelling function of these limbs, if such proof were 
not abundantly furnished by the limbs themselves. 
We have, then, certain marked resemblances in the form and mode 

of progression between the plesiosaurs and turtles, as contrasted with 
the tail-propelling type presented by the ichthyosaurs, mosasaurs, 
and thalattosuchians; and Fraas uses” this resemblance as a support 
for the diphyletic grouping of the reptilia by Osborn into the Synap- 
sida and Diapsida, the*former having the oar-propelling type, the 
latter the tail-propelling type. But the argument is fallacious; the 
resemblances in mode of progression and bodily form no more imply 
a common phyletic origin than do the much more marked resem- 
blances of the ichthyosaurs and dolphins. 

It is chiefly because of the external resemblances of form and 
similarity in mode of locomotion in the water that it has been gener- 
ally and indefinitely assumed, from Buckland’s time to the present 
that the plesiosaurs were related to the turtles. How well this 
hypothesis is sustatned by the internal structure may be shown by 
the following comments: 

In addition to external resemblances and undoubted similarity in 
habits of life, two other characters have been often cited as evidence 
of relationship between these two orders—the epiphysial mode of 
ossification of the propodials (or rather of the humeri, since there is 
no evidence yet that the femora have the peculiar ‘epiphyses”’), and 
the fusion of the procoracoid with the scapula. As to the first of 
these assertions, recent careful investigations by R. Moodie con- 
clusively prove that the turtles do not have true epiphyses, and as 
was long ago stated by Dollo, and recently confirmed by Mr. Moodie, 
the lizards do have, many of them, at least, distinct terminal bony 
epiphyses on their long bones. The mode of ossification of the 
humerus of the plesiosaurs is most extraordinary, without known 
parallel among reptiles, or mammals either, so far as that is con- 

“ Jahresheften d. Vereins f. vaterl. Naturkunde in Wiirtemberg, 1905, p. 363. 
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cerned. The presence of ‘‘epiphyses”’ forming nearly the whole 
of the humerus, their apices separated in the middle of the bone by 
perforating canals extending through the shaft of the bone, is utterly 
unlike anything that has been observed in turtles or any other rep- 
tiles at any stage of their existence. I trust that the myth of epiphy- 
ses as an evidence of relationship between the turtles and plesiosaurs 
may not reappear again .? 

As to the structure of the scapula, all students of the plesiosaurs 
are now agreed that the procoracoid does not unite with the scapula, 
whatever may be the case in the turtles (where it is equally improb- 
able). The presence of a distinct foramen in the coracoid of many 
plesiosaurs, or its deep emargination posteriorly, points, I think, to 
a normal reptilian manner of development of this bone. The tri- 
‘radiate structure of the scapula is simply a parallel character, brought 
about by the same causes which have produced the enormous develop- 
ment of the coracoids, a structure absolutely lacking in the earlier 
and simpler nothosaur type, where it would confidently be expected 
were the orders genetically allied. 

Whatever of resemblance there may be in the form and habits of 
these two orders of animals has been due solely to parallel evolution, 
to similar aquatic adaptations. In their internal structure they are . 
really remote from each other, and neither could have been derived 
from the other type, not even in a remotely antecedent stage. The 
turtles have a stegocrotaphous skull, unlike all other reptiles save the 
Cotylosauria, Procolophonia, etc. The plesiosaurs have a large tem- 
poral vacuity, larger indeed than is to be found in any other reptiles 
of the therocrotaphous (I coin the word) type. Leaving out of 
account adaptive characters, we have the following most important 
differences in the structure of the two orders: The turtles lack the 
lachrymal, postorbital, and transverse bones, all well developed in 
the plesiosaurs. They have a distinct opisthotic, wanting in the 
plesiosaurs, and a large quadratojugal, probably wholly wanting in the 
plesiosaurs. The plesiosaurs have a large pineal foramen, wholly 

a See Williston, Field Columbian Mus. Publ. No. 73, p. 73. 

bIn the pigeon ‘‘ at four days there are two cones of gradually ossifying cartilage, the 

apices of which are close together in the middle of the bone, at the point where 
the primary center of ossification occurred, while the bases, quite unossified, form the 

articular-ends. These two cones are ensheathed by a layer of periosteal bone, which 

of course is thickest opposite the ends of the cones, and thins off as the two extremi- 

ties are approached. . . . These two cones probably represent the so-called 

epiphyses of the Plesiosaurus. I have not been able to find that this reptile possessed 

anything corresponding to true epiphyses.’’ (Parsons, Jour. Anat. and Physiol., 

XXXIX, 1905, p. 403.) The figure of the bird humerus, given by Parsons, strikingly 

resembles the ossificatory plan in the plesiosaurs, save that the latter in the early stage 

has perforating canals through the rudimentary medulla. These observations of Par- 
sons, seen by me for the first time since the above was in type, effectually dispose of 

the whole matter of turtle relationships in the manner of ossification of the long bones. 
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wanting in the turtles. The turtles have a single, unpaired, true 
vomer and no prevomers; the sauropterygians have large prevomers 
and a small or no true vomer. <A large interpterygoid vacuity is 
present in the plesiosaurs, wanting in the turtles. Furthermore, the 
turtles have still preserved the primitive hypocentral mode of attach- 
ment of the thoracic ribs, while the single-headed thoracic ribs of the 

plesiosaurs are attached high up on the extremities of the diapophy- 
ses, and this character can not be ascribed to aquatic adaptation, I 

think, since the ichthyosaurs and mosasaurs have preserved their 
early pleurocentral attachment of these ribs. 

And one is welcome to all the resemblances that may be found in 
the vertebre, girdles, and limbs. I repeat, there is only a remote 
relationship between the two orders in osteological structure. The 
plesiosaurs could not have been derived from any ancestors that 
might by the widest stretch of imagination be called Chelonia, or 
Chelonia-like. Nor could the turtles have come from any forbears 
even suggesting the sauropterygian structure. 

I am still strongly of the opinion that the Sauropterygia were 
derived from a primitive therocephalian ancestry; while I am firmly 
of the opinion that the turtles have had a quite independent origin 
from some primitive cotylosaurian, like the Chelydosauria, as Case 
has forcefully shown. The turtles occupy a phylum distinctly their 
own, no more intimately related to the plesiosaurs than they are to 

the ichthyosaurs or rhynchocephalians. I can not accept the con- 
tention of McGregor that the Ichthyosauria had a primitively sauro- 
crotaphous (I need not apologize for the word) type of skull, but 
would rather believe that they, too, enjoyed a genealogical line all 
their own from the most primitive type of reptiles, and that they 
should no more be grouped with the dinosaurs and crocodiles than 
with the plesiosaurs and theriodonts. 

EXPLANATION OF PLATES. 

PuatE XXXIV. 

Brachauchenius lucasi, type specimen in U.S. National Museum. After Lucas. 

(Plate from Vol. I, Quarterly, Smithsonian Mise. Col.) 

PLATE XXXYV. 

Skull of Brachauchenius, U.S. National Museum Collection, from Eagle Ford Shales 

of Texas. One-fourth natural size. Evo, exoccipital; Pet, petrosal; St, stapes. 

PuatE XXXVI. 

Part of front paddle of Brachauchenius, Texas specimen, one-half natural size. 

Pirate XXXVII. 

Restored outline of skull of Brachauchenius, Texas specimen, one-half natural size. 

Ang, angular; Ep, epipterygoid; F'r?, frontal; Na?, nasal?; J, jugal; La, lachrymal; 
mar, maxilla; na, external naris; Pa, parietal; Pf, parictal foramen; Pfr, postfrontal; 

Po, postorbital; Prf, prefrontal; Pmzx, premaxilla; Q, quadrate; Sq, squamosal; Sur, 
surangular; 7'v, temporal vacuity. 
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PART OF FRONT PADDLE OF BRACHAUCHENIUS. 

FOR EXPLANATION OF PLATE SEE PAGE 489. 
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LIST OF FISHES RECORDED FROM OKINAWA OR THE 

RIU KIU ISLANDS OF JAPAN. 

By Davin Starr JorpAN and Epwin CuHapin STARKS, 

Of Stanford University. 

The Riu Kiu Islands, known also as Lu Chu or Lyu Kyu, in Japa- 
nese as Okinawa, constitute a group of tropical islets, coral bound 

and volcanic in origin, extending southward from near the Japanese 
island of Kiusiu toward the island of Formosa. Little is known of 
the fish-fauna of this region, except that it is fully tropical, composed 
largely of forms having a wide distribution among the coral islands 
of Polynesia, with some species characteristic of the coasts of south- 
ern Japan and China. 

While in Japan, in 1900, Messrs. Jordan and Snyder obtained two 
small but useful collections from these islands. One of these was 
presented by Mr. Alan Owston, the well-known naturalist of Yoko- 
nama; the other was purchased from Yonekichi Koneyama, a natural- 
history dealer in Tokyo. The first collection was made up of small 
fishes from the reefs of the large island of Katsuudake, on which is 
Naha, the principal town of Okinawa, and from the smaller island of 
Ishigaki at its town of Yaeyama. Koneyama’s collection came from 
the Naha market. From the Imperial Museum of Tokyo also several 
specimens were received, from the island of Miyako (Miyakojima), 
and from Naha, island of Katsuudake, through the courtesy of Dr. 
Chiyomatsu Ishikawa. Some others were received from the Imperial 
University through Dr. Kakichi Mitsukuri, and still others in the 
Imperial Museum have been recorded by Ishikawa and Matsuiira. 

The collections in question were brought by Profs. Jordan and 
Snyder to the Museum of Stanford University, and most of the new 
species have been already noted in previous papers on the fish-fauna 
of Japan. A series of duplicates is in the United States National 
Museum. Illustrations of a number of these species have appeared 
in papers recently published in these Proceedings. 

Family CHANIDA. 

Chanos chanos (Forskal). 

Okinawa (Imperial Museum). 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXII—No. 1541. 
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Family ELOPIDE. 

Megalops cyprinoides (Broussonet). 

Okinawa (Koneyama). 
Elops saurus Linnzus. 

Okinawa (Imperial Museum). 

Family SYNODONTID. 

Synodus japonicus (Houttuyn). 

Okinawa (Imperial Museum). 

Family MONOPTERIDA. 

Monopterus albus (Zuieuw). 

Monopterus albus JorpDAN and Snyper, Proc. U.S. Nat. Mus., XXIII, 1901, p. 838. 

Naha, Amami-Oshima (Owston). 

“Family LEPTOCEPHALIDE. 

Leptocephalus riukiuanus (Jordan and Snyder). 

Leptocephalus riukiuanus JORDAN and SnypER, Proc. U. S. Nat. Mus., X XIII, 1901, 

p. 852. 

Ishigaki (Owston). 

Family MYRID/. 

Murzenichthys owstoni (Jordan and Snyder). 

Murexnichthys owstoni JonvAN and Snyper, Proc. U. 8. Nat. Mus., XXIII, 1901, 

p. 862. 

Ishigaki (Owston). 

Family OPHICHTHYID. 

Callechelys melanotenia (Bleeker). 

Callechelys melanotenia JORDAN and Snyper, Proc. U.S. Nat. Mus., X XIII, 1901, 

p. 865. 

Ishigaki (Owston). 

Leiuranus semicinctus (Lay and Bennett). 

Leiuranus semicinctus JoRDAN and SnypER+¥ Proc. U. 8. Nat. Mus., XXIII, 1901, 

p- 866. 

Ishigaki (Owston). 

Chlevastes colubrinus (Boddert). 

Chlevastes colubrinus JoRDAN and SNypER, Proc. U.S. Nat. Mus., X XIII, 1901, p. 867. 

Ishigaki (Owston). 

Microdonophis erabo (Jordan and Snyder). 

Microdonophis erabo JoRDAN and Snyper, Proc. U.S. Nat. Mus., XXIII, 1901, p. 870. 

Naha, Okinawa (Koneyama). 
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Family MORINGUIDE. 

Moringua abbreviata (Bleeker). 

Aphthalmichthys abbreviatus JoRDAN and Snyper, Proc. U. 8S. Nat. Mus., XXIII, 

ISON, 10), S/T 

Ishigaki (Owston). 

Family MURAANIDE. 

Strophidon brummeri (Bleeker). 

Strophidon brummeri JORDAN and SNyvER, Proc. U.S. Nat. Mus., X XIIT, 1901, p. 885. 

Ishigaki (Owston). 

Echidna delicatula (Bleeker). 

Echidna kishinouyet JORDAN and SnyvER, Proc. U.S. Nat. Mus., X XIII, 1901, p. 885. 

Naha, Okinawa (KKoneyama). 

Uropterygius okinawe (Jordan and Snyder). 

Uropterygius okinawe JORDAN and Snyper, Proc. U. 8. Nat. Mus., 1901, p. 887. 

Okinawa (Koneyama). 

Family EXOCHTIDA. 

Hemiramphus dussumieri (Cuvier and Valenciennes). 

Okinawa (Imperial Museum). 

Family SYNGNATHIDA. 

Corythroichthys isigakius JORDAN and SNYDER, Proc. U.S. Nat. Mus., XXIV, 1902, p. 7. 

Ishigaki (Owston.) 

Gasterotokeus biaculeatus (Bloch). 

Gasterotokeus biaculeatus JorDAN and Snyper, Proc. U. 8S. Nat. Mus., XXIV, 1902, 

Os ILE. 

Miyako Island (Imperial Museum). 

Hippocampus aterrimus (Jordan and Snyder). 

Hippocampus aterrimus JORDAN and Snyper, Proc. U. S. Nat. Mus., XXIV, 1902, 

p. 14. 

Ishigaki (Owston). 

Hippocampus kuda (Bleeker). 

Hippocampus kuda JonpAN and Snyper, Proc. U. S. Nat. Mus., XXIV, 1902, p. 15. 

Miyako (Imperial Museum). 

Family CENTRISCID. 

Eoliscus strigatus (Gunther). 

MHoliscus strigatus JORDAN and Starks, Proc. U. S. Nat. Mus., X XVI, 1903, p. 71. 

Ishigaki Island (Owston). 
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Family ATHERINID. 

Atherina woodwardi (Jordan and Starks). 

Atherina woodwardi JonpAN and Starks, Proc. U. 8. Nat. Mus., XXIV, 1902, p. 200. 

Okinawa, Miyako (Imperial Museum; Imperial University.) 

Family MUGILIDA. 

Liza troscheli (Bleeker.) 

Okinawa (Imperial Museum). 

Family HOLOCENTRID. 

Holocentrus praslin (Lacepede). 

Holocentrus alboruber JoRDAN and Fowukr, Proc. U.S. Nat. Mus., XX VI, 1903, p. 15. 

Naha, Okinawa (Imperial Museum). 

This specimen represents the highly colored form or ontogenetic 
species common also in the coral reefs of Samoa, and throughout the 
South Seas. This is Holocentrus praslin (Lacépéde). It differs from 
the typical Holocentrus ruber (Forskal) (11. alboruber) only in its 

intense colors, the deep red stripes being almost black. //. alboruber 
from Canton seems to be the same as H. ruber of the Red Sea. 
Holocentrus ittodai (Jordan and Fowler). 

Holocentrus ittodai JonpAN and FowurEr, Proc. U. 8. Nat. Mus., XX VI, 1903, p. 16. 

Naha, Okinawa (Imperial Museum). 

Family CARANGIDA. 

Scomberoides orientalis (Schlegel). 

Miyako (Imperial Museum). 

Fic. 1.—SERIOLA QUINQUERADIATA,. 

Caranx ignobilis (Forskal). 

Miyako (Imperial Museum). 
Seriola quinqueradiata (Schlegel). 

Two specimens from Naha (Imperial University). 
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Trachinotus bailloni (Lacépéde). 

One specimen from Naha, a little deeper in form than usual in this 

species (Imperial University). 

Fig. 2.—TRACHINOTUS BAILLONI. 

Family EQUULID. 

Leiognathus edentulus (Bloch). 

Miyako. 

Family SERRANEID. 

Epinephelus merra (Bloch). 

Okinawa (Imperiai Museum). 
Epinephelus fasciatus (Forskal). 

Okinawa (Imperial Museum). 

Cephalopholis urodelus (Cuvier and Valenciennes). 

Okinawa. 
Centrogenys waigiensis (Quoy and Gaimard). 

Okinawa (Imperial Museum). 

Family LUTIANIDA. 

Lutianus marginatus (Cuvier and Valenciennes). 

Okinawa (Imperial Museum). 

Lutianus unimaculatus (Bloch). 

Okinawa (Imperial Museum). 

Terapon jarbua (Forskal). 

Okinawa (Imperial Museum). 
Proc. N. M. vol. xxxii—07——32 
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Family MULLID. 

Pseudupeneus indicus (Shaw). 

Pseudupeneus indicus SNYDER, Proc. U.S Nat. Mus., XXXII, 1907, p. 93. 

Okinawa (Imperial Museum). 
Pseudupeneus moana (Jordan and Seale). 

Pseudupeneus moana SNYDER, Proc. U. 8. Nat. Mus., XX XII, 1907, p. 89. 

Okinawa (Imperial Museum). 

Family KYPHOSID. 

Girella Mezina Jordan and Starks, new species. 

Head 3? in length to base of caudal; depth 2}. Eye 31 in head; 

maxillary 3; imterorbital space 3%. Dorsal XIV, 14; anal III, 11;. 

scales 8-50-17, besides smaller ones. 

Jaws equal, maxillary reaching to below front of eye. Interorbital 
space broad and convex; outline of head a little more convex opposite 
eyes than elsewhere. Preopercle very finely denticulate, the spmules 
extending around the angle but not much on the lower limbs. — Gill- 
rakers slender; 22 on lower limb of arch; the longest one-third of diam- 

eter of orbit. 
Scales strongly ctenoid; 7 scales in a series extending down and 

back between front of dorsal and lateral line, 17 up and forward from 
front of anal to lateral line. Small scales on the basal three-fourths of 
soft dorsal, caudal, and anal, between the rays. Small scales closely 

cover the cheek, opercle, and subopercle; a narrow row of scales along 
upper edge of interopercle; no naked area anywhere on opercle or sub- 
opercle. Small crowded scales covering interorbital space extending 
to a blunt point at middle of space a little anterior to middle of eye, 
leaving supraorbital rim naked. Snout, preorbital, maxillary, and 
mandible naked. 

No notch between dorsals; the last dorsal spine the longest, equal 

to distance from tip of snout to edge of preopercle. Second anal spine 
as long as third and somewhat stronger; its length two-thirds that of 
soft rays. Ventrals reaching to vent; pectoral bluntly pointed at tips 
of upper rays; caudal lunate. 

Color light brown, doubtless dark olive green in life, made dark by ¢ 
dark brown spot at the base of each scale; upper parts of side darker; 
belly light brown; under part of head white; a conspicuous yellowish- 
white bar extends across sides from base of seventh and eighth dorsal 
spines toward vent, but scarcely reaching to vent; its width is about 

half that of eye. Dorsal and anal and ventral dark brown, the last 
darker on upper surface; pectoral dusky brown with a brown streak 
across its base. 

This species differs from Girella zonata Giinther, a species from an 
unknown locality, in having the opercular bones closely scaled. In 
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all other respects it agrees very well with Giinther’s description. In 
Girella zonata, the opercle is said to be naked, with scales on its upper 
margin only, the usual condition in the genus (rirella. 

Mr. C. Tate Regan, at our request, has examined the type of Girella 
zonata in the British Museum, as also two young examples of the same 
species from Porto Grande, St. Vincent, collected by the Travailleur 
and Talisman. 

These agree with Dr. Giinther’s account, having scales, comparable 

to those on the cheeks, on the upper part of the opercle only. The 
rest of the opercle is covered by smooth skin, in which minute rudi- 
mentary scales can be detected. 

(irella zonata is therefore a species distinct from Girella mezina, 
and its habitat is in the eastern Atlantic. 

The Japanese species may be distinguished by the following: ~ 

KEY TO SPECIES. 

a. Opercles naked, except for a band of scales above; no white cross band; lobes of 

caudal acute. 
b. Dorsal species XV; scales about 8-52 to 53-17; color not very dark, a dark spot 

at the base of each scale along side of body; edge of opercle pale ..pwnctata. 

bb. Dorsal species XIV; scales about 10-62-18, besides smaller ones; color very 

dark; no distinct spots at base of scales; edge of opercle dusky.....- leonina. 

aa. Opercles fully scaled; scales about 8-50-17; dorsal species XIV; body rather 

deep; color brown, with a darker spot at base of each scale; a conspicuous 

cross bar of yellowish white on middle of body extending nearly to vent; lobes 

of caudal bluntish mezina. 
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Fic. 3.—GIRELLA MEZINA. 

Girella mezina is here described from a specimen 150 mm. in 
length taken at Naha, and presented by the Imperial University. 
It is numbered 9985, Stanford University.  Mejina or Mejinada 
is the vernacular name of Girella punctata in Japan. 
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In the Japanese collections of Jordan and Snyder we find speci- 
mens of two other species of Girella. One of these, the common 
Mejina of the markets, is unquestionably the Girella punctata of Gray. 
This is a large scaled form, having 50 to 52 series of scales, usually 
15 dorsal spines (in one specimen we find but 14). The membrane 
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I'ig. 4.—GIRELLA LEONINA. 

of the gill cover is pale; the general color is olive, darker on the 
fins, and each scale has a faint darker spot at base. The other is 
Girella leona, Crenidens leoninus, and Crenidens melanychthys of 
Richardson, the latter based on the figure of Melanychthys of Schlegel. 
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Fig. 5.—GIRELLA PUNCTATA. 

In this species there are 60 series of scales, 14 dorsal spines; the 
scales are dark without darker basal spot and there is a dark brown 
border to the gill cover. Of Girella punctata we have specimens 
from Wakanoura, Tokyo, Yokohama, Nagaski, Misaki, and Tsuruga. 
We figure a specimen from Yokohama. Of Girella melanichthys 
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we obtained a single specimen from Wakanoura. The figure of 
“ Melanychthys”’ Schlegel, shows this second species, but the opercles 
are represented in the figure as entirely scaly, a condition which 
obtains in Girella mezina but in neither of the other Japanese species. 
In both these species, Girella punctata and (Girella leonina, there are 
scales along the upper part only of the opercle. 

Of the two names given by Richardson, leoninus and melanichthys, 
the latter can be certainly identified, as it rests on the illustration by 

Schlegel. 
Crenidens leoninus occurs on a preceding page, and has therefore 

page priority. It is based on a figure of Reeves. The scanty des- 
cription gives the number of dorsal species as 14, and the coloration 
plain dark green and reddish with no mention of spots. 

The name /eoninus, therefore, without much doubt belongs to the 
species called Melanychthys by Schlegel. 

Family. GERRID. 

GERREOMORPHA JAPONICA (Bleeker). 

Two specimens from Okinawa presented by the Imperial Univer- 
sity. We have also a specimen similar to these from Wakanoura. 
This species much resembles the common Japanese Vystema erythrou- 
rum (Bloch) (=Gerres equula Schlegel). It is, however, distinguished 
by small but constant differences, besides the distinction in the num- 
ber of dorsal spines on which Macleay founded the genus, (erre- 
omorpha japonica have 10 dorsal spines, while in all- the species of 
Gerres and of Xystema there are nine. 

The body in Gerreomorpha japonica is deeper than in Xystema 
erythrourum, the depth 24 in length to base of caudal. In_Y. erythrou- 
rum the depth is 2? in length. The anterior curves of the outline in 
(7. japonica are more convex, and the body more angulated at front 
of anal. There is a little less distance between the ventral base and 
the anal spines. In G. japonica the distance from front of ventral 
base to anal spines is equal to the distance from tip of snout to base 
of pectoral. In X. erythrourum the former distance is greater by 
nearly an eye’s diameter. The snout, in G. japonica is a little shorter 
less than eye, while in X. erythrourum it is slightly greater than eye. 
The dorsal rays in Gerreomorpha japonica are X, 9; in Xystema 
erythrourum, IX, 10. 

The second interhemal in X. erythrouwrum is long and spear-shaped 
as in the American Xystema cinereum. The air bladder is forked 
behind, a fork on each side of the interhemal spine. 

Gerreomorpha japonica has been hitherto known from a. single 
specimen obtained by Doctor Bleeker at Nagasaki and from a speci- 
men from Nagasaki described by Nystrém.@ 

a$vensk. Vet. Akad. Handl., 1887, p. 12. 
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The species from China called Gone japonicus by Giinther, having 
nine dorsal spines and the depth 24 inches high, must be a Xr ystema, 
probably Y. erythrourum. Of this species we have many specimens 
from Wakanoura, Oida, and Nagasaki, 

Family POMACENTRIDE. 

Amphiprion frenatus (Brevoort). 

Amphirion frenatus JORDAN and SnypER, Proc. U. 8S. Nat. Mus., XXIV, 1902, p. 597. 

Abudefduf ccelestinus (Lacepéde). 

Okinawa (Imperial Museum). 

Family LABRID. 

Crenilabrus stejnegeri (Ishikawa). 

Crenilabrus stejnegeri IsHtKAWA, Proc. Imperial Museum, Tokyo, 1904, p. 12, Naha, 

Okinawa. 

Okinawa (Imperial Museum). 

Ampheces geographicus (Cuvier and Valenciennes). 

Anampses geographicus JorvDAN and Snyper, Proc. U.S. Nat. Mus., XXIV, 1902, 

p. 628. 

Okinawa (Imperial Museum). 

Stethojulis psacas (Jordan and Snyder). 

Stethojulis psacas JoRDAN and Snyper, Proc. U. 8S. Nat. Mus., XXIV, 1902, p. 629. 

Okinawa (Imperial Museum). 

Stethojulis strigiventer (Bennett). 

Stethojulis strigiventer JORDAN and SNyvDER, Proc. U.S. Nat. Mus., X XIV, 1902, p. 631. 

Miyako (Imperial Museum). 

Hemigymnus melapterus (Bloch). 

Hemigymnus melapterus JoRDAN and SNypER, Proc. U.S. Nat. Mus., XXTV, 1902, 

p. 634. 

Okinawa (Imperial Museum). 

Halicheres trimaculatus(Quoy and Gaimard). 

Giintheria trimaculata JoRDAN and SnypeER, Proc. U.S. Nat. Mus., XXIV, 1902, p. 635. 

Okinawa (Imperial Museum). 

Cheilio inermis (Forskal). 

Cheilio inermis JORDAN and SNypER, Proc. U. 8S. Nat. Mus., XXIV, 1902, p. 644. 

Naha, Okinawa (Imperial Museum). 

Thalassoma lutescens (Solander). 

Thalassoma lutescens JORDAN and SnypER, Proc. U.S. Nat. Mus., XXIV, 1902, p. 647. 

This species is apparently well separated from Thalassoma lunare. 

It occurs also in the South Seas. 

Thalassoma dorsale (Quoy and Gaimard). 

Thalassoma dorsale JoRDAN and SNYDER, Proc. U.S. Nat. Mus., XXIV, 1902, p. 648. 

Okinawa (Imperial Museum). 
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Gomphosus tricolor (Quoy and Gaimard). 

Gomphosus tricolor JorpAN and SnypER, Proc. U.S. Nat. Mus., XXIV, 1902, p. 649. 

Naha, Okinawa (Imperial Museum). 

Gomphosus varius (Lacépéde). 

Gomphosus varius JORDAN and SnyvER, Proc. U.S. Nat .Mus., XXIV, 1902, p. 650. 

Cirrhilabrus lyukyuensis (Ishikawa). 

Cirrhilabrus lyukyuensis IsHikawa, Proc. Imp. Mus., Tokyo, I, 1904, p. 13. 

Miyako (Imperial Museum). 

Cheilinus oxyrhynchus (Bleeker). 

Cheilinus oxyrhynchus JoRDAN and SNYDER; Proc. U.S. Nat. Mus., XXTV, 1902, p. 653. 

Okinawa (Imperial Museum). 

Family SCARICHTHYID. 

Calotomus japonicus (Cuvier and Valenciennes). 

Calotomus japonicus JoRDAN and SnypeErR, Proc. U.S. Nat. Mus., XXIV, 1902, p. 657. 

Okinawa (Imperial Museum). 

Family PLATACID. 

Platax teira (Forskal). 

Plataz tetra JoRDAN and FowteEr, Proc. U.S. Nat. Mus., X XV, 1902, p. 526. 

Okinawa (Imperial Museum). 

Family CHATODONTIDA. 

Chztodon vagabundus (Linnzus). 

Chxtodon vagabundus JORDAN and FowteEr, Proc. U. 8. Nat. Mus., X XV, 1902, p. 532. ~ 

Naha, Okinawa. 

Chetodon setifer (Bloch). 

Chxtodon setifer JoRDAN and FowtEr, Proc. U.S. Nat. Mus., X XV, 1902, p. 531. 

Okinawa (Koneyama). 

Chztodon dzedalma (Jordan and Fowler). 

Chxetodon dedalma JorpAN and Fowter, Proc. U.S. Nat. Mus., X XV, 1902, p. 538. 

Naha, Okinawa (Koneyama). 

Heniochus acuminatus (Linnzus). 

Heniochus. macrolepidotus JORDAN and Fowter, Proc. U. S. Nat. Mus., XXV, 1902, 
p. 042. ® 

Holacanthus tibicen (Cuvier and Valenciennes). 

Holacanthus tibicen JoRDAN and Fow ter, Proc. U.S. Nat. Mus., X XV, 1902, p. 548. 

Naha, Okinawa (Koneyama). 

Family ACANTHURID. 

Hepatus triostegus (Linnzus). 

Teuthis triostegus JorDAN and Fow er, Proc. U.S. Nat. Mus., X XV, 1902, p. 552. 

Okinawa (Imperial Museum). 
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Hepatus matoides (Cuvier and Valenciennes). 
oY Teuthis argenteus JORDAN and Fowuer, Proc. U. 8. Nat. Mus. (perhaps not of Quoy 

and Gaimard), XXV, 1902, p. 553. 

Okinawa (Imperial Museum). 

This species is the one figured by Jenkins as Teuthis giintherr. The 
rest of its synonymy is uncertain, but the name matoides probably 
belongs to it. 

Hepatus elongatus (Lacepede). 

Zeutirs bipunct.itus JORDAN and Fow er, Proc. U. 8. Nat. Mus., X XV, 1902, p. 554. 

Miyako Island, Okinawa (Imperial Museum). This is identical 
with Acanthurus nigroris Cuvier and Valenciennes and with Acanthu- 

rus bipunctatus Gunther. 

Zebrasoma flavescens (Bennett). 

Zebrasoma flavescens JORDAN and Fow ER, Proc. U. 8. Nat. Mus., X XV, 1902, p. doo. 

Naha, Okinawa (Koneyama). 

Family SIGANID. 

Siganus virgatus (Cuvier and Valenciennes). 

Siganus virgatus JORDAN and Fow.er, Proc. U. 8. Nat. Mus., X XV, 1902, p. 562. 

Miyako (Imperial Museum). 

Family BALISTIDE. 

Balistes capistratus (Shaw). 

Pachynathus capistratum JoRDAN and Fow.Er, Proc. U. 8. Nat. Mus., X XV, 1902, 

p- 209. 

Naha (Koneyama). 

Balistes flavimarginatus (Ruppell). 

Pseudobalistes flavimarginatus JoRDAN and Fowner, Proc. U.S. Nat. Mus., X XV, 1902, 

P20. 

Okinawa (Imperial Museum). 

Balistapus aculeatus (Linnzus). 

Balistapus aculeatus JORDAN and Fowveér, Proc. U. 8. Nat. Mus., X XV, 1902, p. 259. 

Naha (Koneyama). 

Monacanthus setifer (Bennett). 

Miyako (Imperial Museum). 
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Family TETRAODONTID. 

Spheroides alboplumbeus ( Richardson). 

Spheroides alboplumbeus JoRDAN and Snyper, Proc. U. 8. Nat. Mus., XXIV, 1902, 

p. 243. 

Okinawa (Imperial Museum). 

Tetraodon hispidus (Linnzus). 

Tetraodon hispidus JonDAN and SnypeER, Proc. U. 8. Nat. Mus., XXIV, 1902, p. 251. 

Naha (Koneyama); Ishigaki Island (Owston). 

Tetraodon meleagris (Lacepéde). 

Tetraodon meleagris JORDAN and SNYDER, Proc. U.S. Nat. Mus., XXIV, 1902, p. 243. 

Okinawa (Koneyama). 

Family CHEILODACTYLID. 

Goniistius zonatus (Cuvier and Valenciennes). 

Okinawa (Imperial Museum). 

Family SCORP/ENID/E. 

Scorpznopsis gibbosa (Bloch). 

Okinawa (Imperial Museum). 

Pterois volitans (Linnzus). 

Miyako (Imperial Museum). 

Family OSPHROMENID/. 

Polyacanthus opercularis (Linnzus). 

Okinawa (Imperial Museum). 

Family GOBIID/. 

Valenciennea muralis (Quoy and Gaimard). 

Valenciennea muralis JORDAN and SnNyvER, Proc. U. 8. Nat. Mus., XXIV, 1902, p. 42. 

Miyako (Imperial Museum). 

Rhinogobius nebulosus (Forskal). 

Gobius criniger CuvteR and VALENCIENNES. 

Okinawa (imperial Museum). 
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Eleotris fusca (Bloch and Schneider). 

Eleotris fusca JORDAN and SNYDER, Proc. U.S. Nat. Mus., XXIV, 1902, p. 45. 

Synonymy, not description, which was taken from a Hawaiian 
example of Hleotris sandwichensis Vaillant and Sauvage. 

Okinawa (Imperial Museum). 

Family BLENNIID/#. 

Petroscirtes elatus (Jordan and Snyder). 

Petroscirtes elatus JORDAN and SnypvER, Proc. U. 8. Nat. Mus., X XV, 1903, p. 452. 

Ishigaki Island (Owston). 

Salarias fasciatus (Block). 

Salarias ceramensis JORDAN and SnyvpER, Proc. U. 8. Nat. Mus., X XV, 1903, p. 458. 

Ishigaki Island (Owston). This is probably S. ceramensis of Bleeker. 

Family CONGROGADID. 

Congrogadus subducens (Richardson). 

Mierichthys encryptes JonvAN and FowueEr, Proc. U. 8. Nat. Mus., X XV, 1902, p. 744. 

Miyako. 

The genus Hierichthys is not distinct from Congrogadus, the ccn- 
tinuous lateral line shown in Richardson’s figures of Congrogadus 
subducens being due to an error of the artist, as Richardson himself 
observed. This correction on the part of Richardson was overlooked 

when the genus Hierichthys was proposed. 



A NEW GERRHONOTINE LIZARD FROM COSTA RICA. 

By LEONHARD STEJNEGER, 

Curator, Division of Reptiles and Batrachians, U.S. National Museum. 

Prof. A. Alfaro, the distinguished director of the National Museum 

in San José, Costa Rica, has sent me from time to time specimens of 
reptiles for identification, and among them is a Gerrhonotus which 
appears to be new, and which I take pleasure in naming after him. 

GERRHONOTUS ALFAROI, new species. 

Diagnosis.—An unpaired prefrontal shield laterally inclosed by 
two pairs of prefrontals, and narrowly in contact with frontal; dorsal 
scales not larger than ventrals; nuchal scales in 8 rows; lateral dorsal 

scales smooth; dorsal scales in 16 rows, the 6 median rows strongly 
keeled; 2 pairs of internasals; nasal not in contact with rostral; no 
projecting scales above the ear; ventrals in 12 rows. Color above 

black, sprinkled with numerous bluish (greenish?) specks. 
Habitat.—Costa Rica. 
Type.—Cat. No. 373842, U.S.N.M.; Santa Maria, northeast Laguna, 

Costa Rica, 2,000: meters altitude; January, 1907; collector, J. F. 

Tristan; original No, 223. 
Description of type-specimen.—Head very distinct from neck; head 

shields smooth; 2 pairs of internasals behind the rostral; 5 pre- 
frontals, 2 smaller ones on each side of a large, unpaired, hexagonal 
shield, the latter narrowly in contact with the frontal; nasal separated 
from rostral; 2 small supranasals; 1 postnasal, much higher than 
broad; 2 superposed loreals, upper largest, extending to the upper 

surface; 4 smaller outer supraoculars, anterior largest, and 4+ larger 
inner ones, anterior 2 in contact with frontal; frontal broadly in 

contact with interparietal; 1 pair of fronto-parietals and 2 pairs of 
parietals, the anterior pair larger and separated by interparietal, the 
posterior by the occipital; 9 supralabials, the last largest and larger 
than temporals; sides of neck widely granular; lateral fold strone, 
with a granular zone; nuchal scales smooth, in 8 rows; dorsals not 
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larger than ventrals, in 16 rows, the 6 median rows strongly keeled, 
the next row on each side feebly keeled, the others smooth; 46 trans- 
verse dorsal rows between occiput and level of vent; ventrals in 12 
longitudial rows; limbs scarcely meeting when pressed against the 
side. Color (in alcohol) above shiny black, with a purplish mother-of- 
pearl gloss in a certain light, densely speckled with minute spots of 
a pale greenish blue, 2 or more spots on each scale and shield; under- 
neath bluish gray, densely spotted with black. 

Dimensions. mm. 

Totallilength 2 :.ct se as Se ee nae nee 201 

Snout:to ear-opening. 252s sere = ee ee oe ces eae Se ees 17 

Snowtsto; posterior endsolsoc cio ite eee ee ce a ee 15 

Greatest width of Neads:. 55.222 e a. =. wee See oR eee eee ea ee 12 

Snout to:vemt se se ke eae eS anne ee i ee re 82 

Ventito® tip of tami cassie cee a ee ee ee ae ah a I eee 119 

Axilla “torgroim. 2. sos aie oe i area = este res et ep ee ee 48 

ore leg 2.08 she tal ails nae SBS ease 3 Ver SRS Scie he ea rere ae oe eae 21 

Hind lee.» 2.525 3u sh tes Se eRe ie Serene Nc Sie of eM Nips ee oe ene 2 

Lemarks.—This new species in style of coloration strongly suggests 
Barissia imbricata, but has otherwise nothing in common with it. Its 
relationship is rather with Gerrhonotus moreletii and G. monticolus, 
but it differs from both in many important particulars besides the 
coloration. The latter species, of which I have the type specimen 
before me (Cat. No. 30591, U.S.N.M.), is easily distinguished by its 
nearly smooth dorsal scales, only those on the lower back being 
obscurely keeled. — G. moreletii appears to differ in the smaller dorsals 
which form several more rows, both longitudinal and transverse, in 
the greater number of labials, and in the lesser extent of the granular 
space on the side of the neck. 



TWO NEW CRINOIDS FROM THE NORTH PACIFIC OCEAN. 

By Austin H. Crarx, 

Of the United States Bureau of Fisheries. 

The remarkable crinoid which is described below was obtained by 

the U.S. Fisheries steamer A/batross on August 30, 1906, in 83> 23! 30” 

north latitude, 135° 34’ 00” east longitude, Shio Misaki light, south 

coast of Nipon, Japan, bearing N. 75° E., 9.6 miles distant, the station 

being No. 4971. The bottom temperature was 38.1” F. (corrected), 

the depth 649 fathoms, with a bottom of brown and green mud, with 

numerous foraminifera. 

PHRYNOCRINUS Clark, new genus. 

The characters of this genus are included in the diagnosis of the 

type species as follows: 
Type of the genus. —Phrynocrinus nudus Clark. 

PHRYNOCRINUS NUDUS Clark, new species. 

Type.—Cat. No. 22601, U.S.N.M. 
The general aspect of the calyx is quite different from that in any 

known crinoid. In shape it is somewhat like an acorn, expanding 

rapidly from the top of the stem to about the fourth radial, where it 

attains a maximum width of 29 mm., gradually becoming narrower 

again in the region of the axillaries. Probably in life, however, the 

sides of the calyx are parallel or slightly diverging from the fourth 

radial upward. The most characteristic feature of the calyx is the 

broad naked space between the radials, which is equal in width to 

twice the diameter of the radials themselves, and is covered with a 
tough, leathery integument, in which as yet I have not succeeded in 
making out any interradial plates whatever, although they may occur 
deeply embedded in the skin. The radials are small, and are subequal 
in size, the largest being the fourth or fifth in each arm, from which 
point the size diminishes in each direction; their number is very large, 
in one arm 18, including 7 syzygies, so that the total number of indi- 
vidual joints is 25. The radials radiate out from the very small basals, 
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Fic. 1—PHRYNOCRINUS NUDUS. A, CALYX AND UPPER STEM JOINTS; B, STEM JOINT, LATERAL VIEW; 

C, STEM JOINT, END VIEW; D, ROOT AND LOWER STEM JOINTS, ENLARGED ONE-THIRD. 
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in five narrow lines over the surface of the calyx, widely separated from 
each other by the interradial integument, which forms two-thirds of 

the superficial area of the calyx, the radials themselves collectively 
occupying only about one-third. (See fig. 1.) 

The five basals are triangular in shape, 4 mm. long by 2 mm. high, 
and are in apposition all around (the lateral angles being slightly 
blunted at the point of contact) except in one place, where 2 adja- 
cent basals do not quite meet, leaving a gap of about $ mm. They 

thus form a ring, interrupted in one place, about the lower part of 
the calyx. The lower (dorsal) edges of the basals are somewhat convex, 

giving the upper edge of the top stem joint a scalloped appearance. 

The five first radials are practically equal in size, 5 mm. wide by 2.5 
mm. high, and are produced dorsally into a shallow V where they 

enter the interbasal spaces. Each first radial is in close apposition to 
those on each side of it along its entire lateral edge, the five therefore 
forming a continuous ring about the base of the calyx. The outer 
surface of these, as of all the radials, is strongly convex, a cross sec- 

tion being practically a semicircle. The succeeding radials all have 
practically parallel sides, and are (the radials of the separate rays) 
separated from each other by a broad expanse of tough, leathery integ- 
ument, equal in width in each interradial area to about twice the width 
of the radials as far down as the fifth or fourth radial, then rapidly 
converging, forming a V, the apex of which rests on an interradial 
suture of the first row of radials. The first and second radials are 

5 mm. in width; distally the width increases slightly, reaching a max- 
imum of 6 mm. on the fourth or fifth, then gradually decreasing again 
to 4mm. onthe sixteenth. The radials number from 12 to 18 (including 

the first axillaries), syzygies being distributed as follows: on one arm 
the second, fourth, sixth, tenth, twelfth, fifteenth, and nineteenth 
(axillary); on another the second, fourth, and twelfth; on another the 
second (a double syzygy of 3 components), fourth, sixth, ninth, 
eleventh, and fourteenth (axilléry); on another the second, fourth, 

sixth, eighth, and eleventh, and on the last (arm broken off before the 

first axillary) the second, fourth, and eighth. 

The proximal pinnules are 33 mm. in length, or about equal to the 
distance from the basals to the first axillary, in the arm having the 
maximum number of radials. They are at the base nearly the diameter 

of the first brachials (8 mm.), tapering gradually to a point, the num- 
ber of joints being about 20. The first pinnule is given off as follows: 
on the right side of the sixth radial (the epizygal of a syzygy), on the 
right of the sixth radial (not a syzygy), on the left of the fifth radial 
(not a syzygy), on the left of the epizygal of the sixth radial, and on 
the left of the sixth radial (not a syzygy). The palmar pinnules are 
about 6 mm. in length, 1 mm. thick at the base, tapering gradually to 
a point, and are composed of about 20 joints, 
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The arms are all detached from the calyx and badly broken up; as 

nearly as I can judge they appear to branch twice, and occasionally 
three times. The axials and the second joint after each axial are 

usually syzygies; other syzy gies are distributed at intervals of two, 

three, or four joints throughout the distichals and palmars. All the 
joints in the arms are dorsally and laterally somewhat concave, pro- 
ducing a bulging at the articulations, and giving a rough look and 

feeling to their dorsal surface. 
The highly calcarious, hard, and rigid stem is composed of 106 

joints, without any trace of nodes or cirri. Each joint is trapezoidal 
when viewed laterally, the base up when viewed in one position, the 
base down when viewed in a position at right angles to the first. This 

is due to the fact that the faces of each joint are elliptical in shape, 
with the axes of the ellipses of the superior and inferior faces at right 
angles to each other. The stem is 375 mm. in length, the lowest joint 
having for each face a maximum diameter of 8 mm. and a minimum 
diameter of 6 mm., with a height of 4.5 mm., the joints becoming 
gradually smaller, so that the topmost but one measures—longest 

diameter 6 mm., shortest diameter 5 mm., height 2mm. The stem is 
quite uniform throughout, the only exception being the thirty-second 
joint from the calyx, which has the axes of both faces running in the 
same direction instead of at right angles to each other. After the 

one hundred and sixth joint, which differs from all the others in having 

its inferior face circular, the diameter of the circle equaling the 

ereater diameter of the ellipse forming its superior face, the stem 

terminates in a solid, heavy, and very hard root, with a fringe of short 

radial processes, the whole being firmly attached to a small piece of 

pumice. The color in life is dull greenish yellow. 
Many other features of this strange form are of great interest, but 

would be out of place in a preliminary description. I hope, however, 

to be able to publish a detailed account of it later, with a sketch of its 

anatomy, and a discussion of its probable affinities. It appears to 

represent an entirely new family, which may appropriately be called 

‘* Phrynocrinide.’ 

BATHYCRINUS PACIFICUS Clark, new species. 

Type.— cat. No. 22602, U.S.N.M. 

It is with great “llenertine that Iam able to add the genus Bathyer- 

nus to the fauna of the abyssal Pacific, as the genus has hitherto only 

been known from the Atlantic, where, however, it has a very wide 

‘ange, from 65° 55’ north latitude to 46° 46’ south latitude, through 

more than 110° of latitude. The discovery of a species in the Pacific 

gives this genus the most extensive range of all the genera of recent 

stalked crinoids. No specimen of Bathycrinus up to the present time 

has been obtained in less than 1,050 fathoms of water; the type 
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of B. pacificus was taken in 905 fathoms, 145 fathoms less than the 
previous record. 

The individual described was taken on August 31, 1906, at U.S. 
Fisheries steamer Albatross station No. 
4974. in 33° 18’ 10” north latitude, 135° 

40’ 50” east longitude, Shio Misaki light, 
south coast of Nipon, Japan, bearing N. 
25° KE., 8.7 miles distant, being within a 
few miles of the locality where, on the 
previous day, the remarkable Phrynocrinus 

nudus was secured. The depth was 905 
fathoms, the bottom brown and_= green 

mud, with numerous foraminifera, and 

the bottom temperature 36.6° F. (cor- 
rected). 

Basals united into a smooth ring, slightly 
wider above than below, where it is of the 
same diameter as the upper stem joints; on 
its upper surface rests the funnel-shaped cup 
composed of the united radials, resembling 
most nearly that of B. aldrichianus, but 
when viewed from the side more regularly 
trapezoidal (the short sides of the trapezoid 
with no trace of constriction) and when 

viewed from below less scalloped and more 
rounded, with the sutural lines less depressed. 
The radial cup is slightly Jess in height than 
the second radial, but slightly more than the 
third (axillary). In L. aldrichianus and B. 

campbellianus, the nearest related species, it 
is slightly less than either. The second and 
third radials are trapezoidal in form, widen- 
ing from below upward, about as in BZ. 
campbellianus,; a low rounded ridge extends 

down their median line, bifureating just 
before the axillary joint, but is much less 

marked than in the other species. The sharp 
edges of the axillaries are continued for 3 or 
4 joints onto the brachials, after which the rie. 2—Barauyerius pactercus. 
brachialssbecomesmore cylindrical in-form —C2OWN AND H0on, THERE TIMES 
The two lowest are approximately square, gan 
but from the third on they are rather longer than wide. The first 
pinnule is usually on the eighth brachial. The arms and pinnules are 
essentially as in B. camphellianus. (See tig. 2.) 

Proce. N. M. vol. xxxii—07——33 
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The stem contains about 100 joints, ending in a short unbranched 
(possibly broken) root, about 6 mm. above which is a simple lateral 
root, and resembles in character that of other members of the genus. 
The color in life is very light yellow. 

This interesting species will be discussed more fully in a paper now 
in course of preparation on the crinoids of the Pacific. 



A REVIEW OF THE LIZARD-FISHES OR SYNODONTIDA 
OF THE WATERS OF JAPAN. 

By Davin Starr JorpDAN and ALBERT CHRISTIAN HERRE, 

Of Stanford University. 

In this paper is given an account of the Japanese species of the 
family of lizard-fishes or Synodontide. It is based on material col- 
lected in 1900 by Professors Jordan and Snyder, and series of speci- 
mens are in the United States National Museum and in the museum 
of Stanford University. 

Family SYNODONTIDL. 

Body oblong or elongate, little compressed, with cycloid scales, 
rarely naked; mouth very wide, the entire margin of upper jaw 
formed by the long, slender premaxillaries, closely adherent to which 
are the slender maxillaries, the latter mostly rudimentary or obso- 
lete, never widened at tip; teeth mostly cardiform on both jaws, 
tongue, and palatines; canines rarely present; large teeth usually 
depressible; no barbels. 

Opercular bones usually thin, but complete; gill membranes sep- 
arate, free from isthmus; branchiostegals usually numerous; pseu- 
dobranchiz present; gill-rakers tubercular, obsolete, or modified 
into teeth; no orbitosphenoid or mesocoracoid; lateral line present; 
dorsal fin moderate, of soft rays only, its insertion median; ventrals 
rather large, median; pectoral fins small, inserted high; caudal forked, 

vertebre numerous, essentially similar; fishes of sandy bottoms in the 

warm seas; adipose fin present. 
In Japan, these fishes are known as Eso. 

KEY TO GENERA. 

a. SYNODONTIN”. Teeth simple; gape wide; flesh firm. 

b. Teeth on the palatines in a single band on each side. 
c. Snout very blunt, shorter than eye; anal fin longer than dorsal. 

Trachinocephalus, 1. 
ce. Snout rather acute, longer than eye; anal fin much shorter than dorsal. 

Synodus, 2. 
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bb. Teeth on the palatines in two bands on each side; snout rather acute; anal fin 

lotoiauere slate Clie 5 soe ac seoccacnsesoncscesceaceouton Saurida, 3. 

aa. Harpopvontin.®. Canine teeth of lower jaw barbed; flesh very soft; scales very 

thin; long teeth more or less depressible; anal fin moderate. 
Har podon, 4. 

i. DRACGAMIUNO GE PECANS Gull: 

Trachinocephalus Gi, Cat Fish Eastern Coast N. Amer., 1861, p. 53 (myops); 

(name only; first defined in Proc. Acad. Nat. Sci. Phila., 1862, p. 241). 

Goodella Octtpy, Proc. Linn. Soc. N. 8. W., XXII, 1897, p. 249 (hypozona=— 

young of myops.) 

Body elongate, robust, compressed; head large, deep, laterally 
compressed, its form much as in the genus Trachinus; snout very 
short, blunt; teeth as in Synodus, but more slender, smaller, and 
closely set; lower jaw projecting; vent well forward, very slightly 
nearer base of caudal than base of ventrals, under tip of last dorsal ray. 

This genus is very close to Synodus, from which it differs chiefly in 
form of head and body and in the relative development of the fins, 
the anal fin especially being longer than the dorsal and provided with 
more rays. 

A single species known, widely disseminated in the tropical waters 
of the Atlantic, Pacific, and Indian oceans. 

(rpayivos, trachinus; Ke¢adn, head.) 

1. TRACHINOCEPHALUS MYOPS (Forster). 

OKIESO (OFF-SHORE ESO). 

Salmo myops Forster in Bloch and Schneider, Syst. Ichth., 1801, p. 421 (St. 

Helena). 
Saurus myops Cuvier, Régne Animal, 2d ed., 1829, p. 268 (after Forster).— 

GinrHeR, Cat Fish, V, 1864, p. 398 (Cuba, Jamaica, Japan, Amboyna, 

Pinang, Mauritius, Port Jackson).—Day, Fishes of India, p. 503, pl. cxvm, 

fig. 5 (Madras).—IsuHixawa, Prel. Cat., 1897, p. 22 (Kagoshima, Bonin Is.). 

Synodus myops BurEKker, Atlas Ichth., VI, p. 153, 1870-1872, pl. ccrxxvin, fig. 

3 (Sumatra, Pinang, Bangka, Bali, Celebes, Batjan, Amboyna, Ceram). 

Trachinocephalus myops JoRDAN, Proc. U. 8. Nat. Mus., XIII, 1890, p. 314.— 

JorDAN and EverRMANN, Fishes of Hawaiian Islands, Bull. U.S. Fish Comm., 

XXIII, Pt. 1, 1903 (July 29, 1905), p. 62, fig. 13 (Hilo, Honolulu). 

Osmerus lemniscatus LAcKPEDE, Hist. Nat. Poiss., V, 1803, p. 236 (Martinique; 

after Plumier). 

Saurus truncatus AGAsstiz, Pisc. Brasil, p. 82, 1829, pl. xiv (Brazil). 

Saurus limbatus Eypoux and Soutryrer, Voyage Bonite, Poiss., 1841, p. 199 

(Hawaii). ; 

Saurus trachinus TeMMINCK and ScHLEGEL, Fauna Japonica, Poiss., 1842, p. 231, 

pl. cvi, fig. 2 (Nagasaki). 

Trachinocephalus trachinus JORDAN and Snyper, Proc. U. 8. Nat. Mus., XXIII, 

1900, p. 350 (Tokyo); Check List, 1901, p. 57 (Yokohama). 

Saurus brevirostris Pory, Memorias, II, 1860, p. 385 (Cuba). 

Goodella hypozona OattBy, Proc. Linn. Soc. N. 8. W. 1897, p. 250 (New South 

Wales); young form. 
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Habitat—Warm parts of Atlantic and Pacific, on nearly all coasts. 
Head 3.5 in length; depth 5; head broad, its width a little less 

than half its length; depth of head 1.6 in-its length; snout equals 
interorbital space, 1.5 in eye; eye 3 in maxillary; maxillary 1.85 in 
head; pectoral 2.25 in head; ventral 1; base of anal 3.67 in body; 
length of depressed dorsal 3.75; D. 13; A. 16; P. 12; V. 8; scales 
4—55-5. 

Body elongate, compressed, deepest just back of head, tapering 
eradually backward, with a long tail; head large, compressed later- 
ally, deep, the snout blunt and very short; eye small, high, well for- 
ward, the adipose eyelid rudimentary; mouth large, oblique; mandi- 
ble large, shghtly projecting, the profile forming a convex curve to 
below pectoral; lips thin, teeth in upper jaw exposed; teeth in jaws 
more or less unequal, in double series; no vomerine teeth; palaiines 
with a single series; tongue free in front, with a triangular patch of 
depressible teeth and with a single median series extending backward 
over the basibranchials; nostrils close together, the anterior with a 
ciliated flap; interorbital space deeply concave; gill openings large, 
membranes free from isthmus; no gill-rakers, the inner surface of the 
branchial arches covered with tooth-like asperities; gill filaments 
short; no pseudobranchie; peritoneum silvery. 

Scales large, cycloid, 6 rows on cheek; also sevéral on edge of oper- 
cle and preopercle; occiput scaly, rest of head bare, with minute 
rugosities; a broad scaly flap between ventrals; a scaly flap at outer 
axil of ventral; lateral line shghtly decurved at first and then straight 
to base of caudal. 

Origin of dorsal nearer tip of snout than origin of adipose fin by 
width of interorbital space; origin of anal behind tip of depressed 
dorsal; anal base long, longer than that of dorsal; caudal deeply 
forked; pectoral small, not reaching origin of dorsal; ventrals long, 
reaching beyond base of dorsal, inserted a little before tips of pec- 
torals. 

Color in alcohol, pale yellow with irregular longitudinal gray stripes 
(bluish in life), edged with brownish; silvery yellow below; an 
oblique black scapular spot; top of head and anterior portion of back 
mottled with irregular dark streaks and blotches. Fins uniform light 
yellow, the caudal tipped with blackish. 

This fish is not uncommon in the waters of southern Japan. We 
have examined five specimens from Nagasaki, two from Tokyo, and 
one from Wakanoura. It is widely distributed through the warmer 
parts of both oceans. . 

A comparison of our Japanese specimens, with others from the 
Hawaiian Islands, Jamaica, and Brazil, reveals no specific differences. 

(nv@ry, nearsighted). 
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2 SUNG DUIS | Gronovys 

Synodus Gronow, Mus. Ichth., II, 1763, no. 151 (Synodus). 

Tirus RAFINESQUE, Caratteri, 1810, p. 56 (marmoratus). 

Saurus Cuvier, Réegne Animal, Ist ed., 1817, p. 169 (saurus). 

Alpismaris Risso, Eur. Merid., III, 1826, p. 458 (risso = young of saurus). 

Laurida Swatnson, Class. Animal., II, 1839, p. 287 (mediterranea = saurus). 

Body elongate, subterete; head depressed; snout triangular, 
rather pointed; interorbital region transversely concave; mouth very 

wide; first superior pharyngeal cartilaginous, second toothless, third 
and fourth separate, with teeth; lower pharyngeals separate; pre- 
maxillaries not protractile, very long and strong, more than half length 
of head; maxillaries closely connected with premaxillaries and very 
small or obsolete; premaxillaries with one or two series of large, com- 
pressed, knife-shaped teeth, the inner and larger depressible; palatine 
teeth similar, smaller, in a single broad band; lower jaw with a band 
of rather large teeth, the inner and larger ones depressible; a patch 
of strong, depressible teeth on tongue in front, a long row along the 
hyoid bone; jaws subequal; eye rather large, anterior; supraorbital 
forming a projection above the eye; pseudobranchiz well developed; 
gill-rakers very small, spine-like; gill-membranes slightly connected; 
top of head naked, cheeks and opercles scaled like body; body coy- 
ered with small, adherent, cycloid scales; no luminous spots; dorsal 

fin short, rather anterior; pectorals moderate, inserted high; ven- 

trals anterior, not far behind pectorals, large, the inner rays longer 
than the outer; anal short; caudal narrow, forked; vent posterior, 

much nearer base of caudal than base of ventrals; branchiostegals 12 
to 16; stomach with a long, blind sac and many pyloric ceca; skele- 
ton rather firm. 

Species numerous; voracious fishes of moderate size, inhabiting 
sandy bottoms of most shallow, warm seas. 

(ovr, together; odovs, tooth.) 

2. SYNODUS JAPONICUS (Houttuyn). 

Cobitis japonicaa Hourruyn, Verh. Holl. Maat. Harlem, XX, 1782, p. 450 

(Nagasaki). : 

a Houttuyn’s description of Cobitis japonica is very incomplete. It must, however, 

refer to some species of lizard-fish from Nagasaki. In the number of fin rays the de- 

scription agrees with the present species, and not with any other. The following is a 

translation of Houttuyn’s account: Head beardless, rather short; mouth with both 

jaws full of sharp teeth; body terete and fleshy like that of a snake oreel. D.12; A. 9; 

P. 12; V. 8. Length, 5 inches. None of the other Japanese species except Synodus 

varius shows such a difference between dorsal and anal. 
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HIRAKUTSUc-ESO (SNAKE-ESO); HIRAKUCHI ESO (WIDE-MOUTH ESO); TORAESO (TIGER 

ESO); AKAESO (RED ESO); ISE ESO (ESO OF ISE). 

Salmo varius LackpEpE, Hist. Nat. Poiss., V, 1803, p. 224, pl. m1, fig. 3 (Ile de 

France). 

Saurus varius GUNTHER, Cat. Fish., V, 1864, p. 395 (in part).—Isurkawa, Prel. 

Cat., 1897, p. 22 (Nagasaki, Riu Kiu Islands). 

Synodus varius StTEINDACHNER, Denks. Ak. Wiss. Wien, LX X, 1900, p. 513 (Hono- 

lulu, Laysan).—Jorpan and Snyper, Check List, 1901, p. 56.—JorpAN and 

EvERMANN, Bull. U. 8S. Fish Comm., XXIII for 1903 (July 29, 1905), Pt. 1, 

p. 63, pl. m1, fig. 14 (Hilo, Honolulu). 

Saurus variegatus Quoy and GaimarD, Voy. Uranie, Poiss., 1824, p. 223, pl. 
XLvill, fig. 3 (Maui). 

Synodus variegatus SEALE, Occas. Papers Bishop Mus., I, Pt. 4, 1901, p. 63 (Guam). 

Synodus synodus BLEEKER, Atlas Syn., p. 154, pl. 1, fig. 5 (Java, ete.) (not Esox 

synodus Linneus). 

Saurus lucius TEMMINCK and ScHLEGEL, Fauna Japonica, Poiss., 1847, p. 232, 

pl. cv1, fig. 1 (Shimabara, near Nagasaki). 

Synodus sharpi Fowurr, Proc. Ac. Nat. Sci., Phila., 1900, p. 497, pl. xrx, fig. 2 

(Hawatian Islands). 

Habitat.—Western Pacific Ocean and coasts of Asia and India. 
Head 3.5 in length; depth 6; width of head 1.67 in its length; 

depth of head 1.8 in its length; snout 4.75 in head; maxillary 1.6; 
interorbital space 7; eye 1.5 in snout; pectoral 2.75 in head; ventral 
about 14;. base of anal 3.5; D. 13; A. 8; P. 13; scales, 5-65-11. 

Body elongate, rounded, the back and ventral surface depressed; 
head large, elongate, depressed, pointed; eye forward, high, the upper 
margin elevated above profile; mouth very large, oblique; maxillary 
long, its greatest width anterior to the middle of its length; the mandi- 
ble very large and powerful; jaws subequal when mouth is closed, the 
mandible shghtly inferior; teeth in jaws in two irregular series, depres- 
sible, those in upper jaw more or less visible when mouth is closed; 
teeth on vomer and palatines depressible, in a narrow band on each 
side of latter; tongue and basi-branchials with a band of depres- 

sible teeth, forming a triangular patch of large ones on the vomer; 
tongue sharply pointed, free in front; nostrils very close together, 
the anterior one with a small fleshy flap; interorbital space concave; 
top of head roughened; gill opening large, the narrow membrane free 
from isthmus; gill-rakers forming tooth-like asperities on inner sur- 
face of branchial arches; gill filaments short, rather coarse, blunt; 
pseudobranchiz small, few in number; peritoneum silvery. 

Scales large, cycloid; 6 rows on cheek; a series of enlarged scales 
along margin of preopercle; occiput and sides of head scaly, the rest 
naked; a broad scaly flap between ventrals and a pointed scale at 
their outer axil; lateral line nearly straight to base of caudal. 

Origin of dorsal midway between tip of snout and origin of adipose 
dorsal; last dorsal ray a trifle more than half'the length of longest 

@ Hirakutsu, ‘‘ broad-shoe,’’ is the name of a venomous serpent. 
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ray of fin; origin of adipose dorsal about halfway between tip of 
last dorsal ray and base of caudal; anal small, its origin before adi- 
pose fin; caudal deeply emarginate with pointed lobes; pectoral 
small, not reaching to dorsal; ventrals large, reaching about to end of 
base of dorsal. 

Color in alcohol, dusky above, sides and belly yellowish, sides of 
back with about eight or nine dusky cross bars or pairs of bars, these 
often taking the form of quadrate spots with paler center; an oblique 
black spot on upper part of opercle; jaws barred; fins, except the pec- 
toral, faintly barred. In hfe, in Japan as in Honolulu, some speci- 
mens have brick-red markings while others from shallower water are 
olive green. The first are called Akaeso (aka meaning red), the others 
Ise eso, from the province of Ise. This fish is common throughout 
the western Pacific from Hawaii to the coasts of Japan. We have 6 
specimens from Wakanoura and 3 from Nagasaki. This species is 
closely allied to the rare Atlantic species, Synodus synodus (Linneeus), 
with which Doctor Bleeker unites it. Specimens of the Atlantic spe- 
cies examined from Bahia have, however, larger scales (58 instead 

of 65.) If the Pacific Coast species is really distinct, it must appar- 
ently stand as Synodus japonicus. 

3. SAURIDA Cuvier and Valenciennes. 

Saurida CuVIER and VALENCIENNES, Hist. Nat. Poiss., X XII, 1849, p. 499 (tumbil). 

Body elongate, subeylindrical; tail tapering; head oblong, depressed ; 
snout pointed, rather short; eye moderate; mouth cleft oblique, 
very large; premaxillary very long, styliform, tapering; maxillary 
thin, long, closely adherent to premaxillary; teeth cardiform, those 
of inner series longest, slender, depressible both downward and 
inward, present on jaws, tongue, and palatines, on the latter forming 
a double band on each side, the inner band shorter than the other; 
eill-opening very wide, gill membranes not attached to isthmus; 
branchiostegals numerous; dorsal fin nearly in the middle of length 
of body, with 13 or fewer rays; adipose fin small; anal short; caudal 
forked; pectoral short or of moderate length; ventral 9-raved, 
the inner rays not much longer than the outer ones, inserted before 
dorsal, not far from the pectoral. 

Fishes of the tropical seas of the western Pacific; species not very 
numerous. 

(cabpos, lizard; &7d0s, resemblance.) 

KEY TO SPECIES. 

a. Adipose eyelid narrow; scales 54; color nearly plain....-...--.-- argyrophanes, 3. 

aa. Adipose eyelid broad; scales 63; color nearly plain:......-....-....---- eso, 4. 
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3. SAURIDA ARGYROPHANES (Richardson). 

ESO, MAESO (TRUE ESO) NIREDOESO. 

Saurus argyrophanes RicHarpson, Ichth. China, 1846, p. 302 (Canton) (de- 

scribed from a drawing). 

Saurida argyrophanes GUNTHER, Cat. Fish., V, 1864, p. 400 (Chinese and Japanese 

seas).—NaAmtIye, Class. Cat., 1881, p. 106 (Tokyo).—Isuixawa, Prel. Cat., 

1897, p. 22 (Tokyo).—Jorpan and Evermann, Proc. U. 8S. Nat. Mus., 

XXV, 1902, p. 329 (Formosa).—JorDAN and Snyper, Proc. U. 8. Nat. Mus., 

XXIII, 1900, p. 350 (Tokyo); Check List, p. 56, 1901 (Yokohama). 

Aulopus elongatus TemMMincK and ScHLEGEL, Fauna Japonica, Poiss., p. 233, 

1847, pl. cv, fig. 2, (Nagasaki). 

Habitat.-—-Coast of Japan and China, southward to the Philippines. 
Head 44 to 4} in length without caudal; depth varying with age 

from 7 in very large specimens to 9 in the young; greatest width of 
head 2 in its length; maxillary 1} in head; interorbital space equal 

to snout, 4in head; D.11; A. 10; P. 14; V.9; scales 4-54-6. 

Body elongate, subeylindrical, back but little elevated, anteriorly 
broad and flattened; head long, depressed, broad; snout broad, blunt, 

with a broad shallow depression on top of snout running back of 
eyes; a bony protuberance at anterior end of groove, back of tip of 
snout; eyes well forward, high, 6 in head; adipose eyelid narrow, 

not extending to pupil; anterior nostril concealed by a thin, fleshy 
flap. 

Mouth large, oblique, the jaws equal; lips narrow, so that teeth 
are visible; teeth in several rows, those of inner row much the 
largest; palatines armed with rows or bands of small or fine teeth, 

those of inner rows much larger than the rest; tongue small, free 

anteriorly, covered with bands of fine teeth; branchial arches with 
bands of fine teeth, those in throat largest; all teeth depressible 

inward. Gill openings very large, the gill membranes free from 
isthmus; gill filaments moderately long, rather coarse and blunt; 
pseudobranchizw numerous, well developed. Lateral line straight, 
keeled, strongly so posteriorly. 

Scales large, cycloid, rather deciduous, three rows on cheeks; 
opercles and occiput scaled, rest of head naked; caudal scaled nearly 
its whole length; a very long, narrow, pointed scale at upper axil, of 
pectoral; a similar one at ventral is more than twice as long as the 
broad pointed scale at inner angle of ventral and eventually reaches 
more than half the length of the ventral fin. Dorsal and anal each 
with a basal sheath of long, narrow, pointed scales. 

Dorsal short, high, its longest spine 14 in head, decreasing in 
height very rapidly, the last spine less than } as long as second (in 
one large specimen the second spine is 1! times longer than head); 
the distance from tip of snout to origin of dorsal equals distance 
from origin of dorsal to posterior margin of depressed adipose dorsal; 
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the latter fin very small; pectoral comparatively long, reaching to a 
point above origin of ventral, or beyond; ventral reaching less than 
halfway to vent; anal fin small, the distance from its origin to base 
of caudal about equal to length of head; caudal deeply forked. 

Color in alcohol, dull brown above lateral line, becoming silvery 
yellow below. Pectorals, dorsals, and caudal tipped with blackish; 
ventrals and anal uniform yellowish. 

Of this species we have examined 7 specimens from Wakanoura, 
6 from Nagasaki, 3 from Kobe, 2 from Tokyo, and 1 from Kawa- 
tana. It was seen also at Hakata and at Hiroshima. It is generally 
common in southern Japan, and is a common food fish in the markets. 
Aulopus elongatus Schlegel seems to be this species, the figure show- 
ing no adipose eyelid; but the number of scales is too large. Saurus 
argyrophanes we place here, as Giinther counts 54 scales and Rich- 
ardson does not speak of the adipose eyelid. 

(apyuvpoes, silvery; ¢aive, to show.) 

4. SAURIDA ESO Jordan and Herre, new species. 

ESO, OESO (LARGE ESO). 

Saurus badi Cantor, Catalogue of Malayan Fishes, 1850, p. 270 (Sea of Pinang, 

Malayan Peninsula, Singapore); (not Sawrus badi Cuvier, an Indian species, 

with the ventrals blackish, the scales 55, and the adipose eyelid large.) 

Saurida japonica JoRDAN and EvERMANN, Proc. U. S. Nat. Mus., X XV, 1902, 

p. 329 (comparison with S. argyrophanes) (not Cobitis japonicus of Houttuyn). 

Habitat.—South coasts of Japan, south to Malaysia. 
Head 4% in length without caudal; depth 72; greatest width of 

head 14 in its length; maxillary 14 in head; interorbital space equals 

Fig. 1.—SAURIDA ESO. 

distance from tip of snout to middle of pupil, a trifle more than 3 in 
head; snout 34 in head; D. 11; A. 10; P. 14; V. 9; scales 5-63-7. 

Body elongate, subecylindrical, becoming somewhat compressed 
and laterally keeled on posterior portion; head depressed, broad; 
snout broad, flat, rather blunt; eye placed well forward, 54 in head; 

adipose eyelid well developed, broad, extending to or partly cover- 
ing pupil; much larger than in Saurida argyrophanes. Anterior 
nostril with a well-developed fleshy flap or tube. Top of head with 
numerous dendritic muciferous tubules. 
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Mouth large, slightly oblique, the mandible slightly inferior; teeth 
in several rows, those of inner row largest, exposed by the narrow, 
thin lip; pterygoids, palatines, tongue, and gill arches with bands of 

fine teeth, those of inner row usually largest; all teeth depressible 
inward; no teeth on vomer. Gill openings very large, membranes 

free from isthmus; gill filaments moderately coarse, blunt; pseudo- 
branchiz numerous, large. Lateral line straight, prominent, and 
strongly keeled posteriorly. 

Scales of medium size, cycloid; four rows on cheeks, opercles scaled ; 
one or two scales at center of posterior margin of occiput; remainder 
of head naked. Caudal fin scaled; a long, pointed and very thin 

scale at axil of pectoral; a long, broad, rounded scale at outer angle 

of ventral, less than half the length of fin; at inner angle of fin a large 
pointed scale, nearly as long as the outer one; dorsal and anal fins 
each with a basal sheath of elongated, pointed scales. 

Dorsal fin short, high, the second spine about 1} in head, the last 

spine about 4 as long as second; distance from tip of snout to origin 

of first dorsal equals distance from the latter to posterior margin of 
base of adipose dorsal; pectoral medium, falling considerably short 
of a point above origin of ventral, 13 in head; adipose dorsal very 
small, inserted above middle of anal; ventrals inserted forward of 
first dorsal and extending a trifle beyond its posterior margin; anal 
short, its length little more than 4 of head; distance from its origin 

to base of caudal approximately equals length of head; caudal 
medium, deeply forked. 

Color in alcohol, dusky brown above lateral line, some scales with 
paler centers; below, more or less abruptly, silvery yellow; pectorals 
dorsals, and caudal tipped with blackish; ventrals and anal uniform 
yellowish. 

Here described from the type, Cat. No. 57847, U.S. Nat. Mus., 134 
inches long, from Wakanoura. We have also examined two cotypes 
from Kobe and one from Tsuruga, Nos. 20161 and 20162, Stanford 

University. 
This is the largest species in the group. It differs from Saurida 

argyrophanes in the comparative proportions of the pectoral fin, and 
of the outer axillary ventral scale, in the greater breath of the head, 
and especially in the greater number of scales in the lateral line, the 
larger adipose eyelid, and in the absence of the marked occipital 
depression. 

Saurida tumbil Cuvier has been recorded from Japan by Bleeker, 
but doubtless S. eso has been mistaken for it. Sauwrida tumbil of the 
East Indies has the adipose eyelid small, the scales 60, and the back 
barred with blackish. 

(Eso, Japanese name of the species of Synodus and Saurida.) 
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4, HARPODON Le Swveur: 

Harpodon Lx Sunur, Journ. Ac. Nat. Sci. Phila., V, 1825, p. 50 (microps= 

nehereus) (misprinted Harpadon). 

Triurus Swainson, Class. Anim., 1839, II, p. 288 (microcephalus=nehereus). 

Sauridichthys BLEEKER, Pisces Java, Nat. Tyd. Ind., XV, 1856, p. 163 (ophiodon= 

nehereus). 

Body elongate, compressed; snout short; bones of head soft and 
partly modified into wide muciferous channels; eyes small. Cleft 
of mouth deep; margin of upper jaw formed by the premaxillaries, 
which are thin. and tapering; no maxillaries. Teeth cardiform, 
recurved, unequal in size, depressible, the largest on the jaws and 
more or less barbed. Teeth on premaxillaries, mandible, palatines, 

tongue, and hyoid. Branchiostegals from 23 to 25; gill openings 
wide; gill membranes free from isthmus. 

Dorsal short, near middle of body length; adipose fin small; pec- 
torals and ventrals long; caudal three lobed. 

Scales thin, deciduous, none on the anterior portion of the body, 
no luminous spots. No air bladder; pyloric appendages 16. 

Dorsal fin short, of soft rays only; pectorals and ventrals present; 

anal moderate or long; caudal forked. 
Skeleton rather well ossified; air bladder small or wanting; intes- 

tinal canal short; no eggs inclosed in the sacs of the ovary and 
extended through an oviduct. 

Species few, Asiatic, one of them being the well-known “ Bombay 
Duck,’ or Bummaloh, Harpodon nehereus, used when dried as a 

condiment. A shore fish of wide distribution, the Japanese species 
in deep water. 

(apzn, scythe; odovs, tooth.) 

5. HARPODON MICROCHIR Ginther. 

MIZUTENGU (WATER GOBLIN.) 

Harpodon microchir GiintueR, Ann. and Mag. Nat. Hist., 1878, p. 487 (off 

Tokyo); Report on the Shore Fishes of the Challenger, 1880, p. 71 (Tokyo) 

(same specimens). 

Habitat—Open sea off Japan. 
Head 5} to 5,%; in total length without caudal; depth from 7} 

to 84; interorbital space 4 in head; intermaxillary 14; eye small, 
about 9 in head. DD. 14; AoW4; Pe 11; V2 9: 

Lateral line 58 to 60, extending to extremity of central caudal 
lobe. Body slender, elongate, subcylindrical, the posterior portion 
somewhat laterally compressed; head broad above, with prominent 
bony ridges; a bony tubercle just behind the very short broad snout; 
opercular flap prolonged, large, thin, membranaceous; eye well 
forward, high, with a narrow adipose lid encircling the orbital space; 
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nostrils close together, the anterior one small, covered by a fleshy 
flap; posterior nostril large, open; 2 or 3 minute pores between 
anterior nostril and tip of snout; top of head with 2 lateral and 1 
median broad muciferous channel; mouth very large; the lower jaw 
strongly projecting; lips narrow, exposing the teeth; these arranged 
in two or three rows, recurved, depressible inward, straight, arrow- 

shaped or with a single barb at posterior margin of the point; teeth 
of inner row largest. Bands of unequal, recurved, inwardly depres- 
sible teeth also on tongue, inner side of gill arches, and palatines, 
the last having two bands. Gill openings very large, membranes 
free from isthmus; gill filaments rather short, moderately coarse; 

pseudobranchiz small, few in number. Lateral line straight, 
formed of elongate, thin, pointed scales; a pore above and below 
each scale. 

Seales small, cycloid, on posterior portion of body, extending 
forward to ventrals on belly, but above the lateral line ceasing at 
posterior end of depressed dorsal. Basal portion of adipose dorsal 

Fic. 2.—H ARPODON MICROCHIR. 

scaled. Remainder of body naked except for a row of minute scales 
on either side of lateral line. 

Dorsal fin short, moderately high; the third spine highest, from 64 
to 7 in total length; distance from tip of snout to origin of first dorsal 
equal to, or slightly greater than, distance from the latter point to 
posterior margin of depressed adipose dorsal; pectoral small, its 
length about 2} in head; adipose dorsal small, inserted over middle 
of anal; ventrals inserted just forward of first dorsal and extending 
posteriorly beyond insertion of dorsal; anal moderate, its length 
variable, in some specimens longer and in others shorter than dorsal; 
caudal medium, of three pointed lobes, the central one much the 
smallest. 

Color, translucent brownish, in spirits, dusky above, becoming 

brownish or yellowish laterally; throat, belly, and lower part of head 
silvery gray with a pinkish suffusion. Pectorals black; ventrals and 
anal whitish or yellow; dorsal and caudal dusky or blackish. 
We have examined twelve specimens of this singular and rare fish, 

ranging in length from 114 inches to 16 inches. They were taken in 
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deep water off the headland of Awa at the entrance to the Bay of 

Tokyo. 
The species was previously known from a single specimen 27 inches 

long obtained by the Challenger expedition at Tokyo. The species one A g p = P 
is regarded as a food fish, although very rare. It differs from Harpo- 
don nehereus in the small pectorals. 

(uiKp0s, small; yeée hand.) 

SUMMARY. 

Family SYNODONTID. 

1. Trachinocephalus Gill, 1861. 

1. myops Forster, 1801; Tokyo, Wakanoura, Nagasaki. 

2. Synodus Gronow, 1763. 

2. japonicus (Houttuyn), 1782; Wakanoura, Nagasaki. 

3. Saurida Cuvier and Valenciennes, 1849. 

3. argyrophanes (Richardson) 1846; Tokyo, Kobe, Hiroshima, Wakanoura, Kawa- 

tana, Hakata, Nagasaki. 

4, eso Jordan and Herre, 1907; Wakanoura, Kobe, Tsuruga. 

4. Harpodon Le Sueur, 1825 

5. microchir Giinther, 1878, Tokyo. 



NEW AND CHARACTERISTIC SPECIES OF FOSSIL MOL 
LUSKS FROM THE OIL-BEARING TERTIARY FORMA- 
TIONS OF SOUTHERN CALIFORNIA. 

By Ratew ARNOLD, 

Paleontologist, U. S. Geological Survey. 

INTRODUCTION. 

Among the fossils commonly found in or characteristic of certain of 
the oil-bearing Tertiary formations of southern California are the 
species and varieties mentioned in the following pages. The new 
forms are described and figured; those previously described are simply 
figured, but a brief note concerning their occurrence is inserted in the 
explanation accompanying each drawing. It has been deemed advis- 
able to insert figures of the old species in this paper because the descrip- 
tions and illustrations of these forms are in publications inaccessible to 
most readers, and it is essential for the proper identification of the 
faunas that certain of the old species be known. The differentiation 
of the various geologic formations in the southern coast ranges of Cali- 
fornia depends almost entirely upon their palentology, so that it has 
been the aim of the writer to give in this paper those species and only 
those which will aid in the determination of the horizon of the various 
faunas found in that region. These fossils, together with some others, 
will be figured on Plates XXV to XLI, Bulletin No. 309, U.S. Geo- 
logical Survey. 

The following new species and varieties are found in the yellow 
sandstone of the lower Miocene at the head of Topanga Canyon, 3 
miles south of Calabasas, Los Angeles County, California. 

LIST OF LOWER MIOCENE FOSSILS FROM TOPANGA CANYON. 

Mytilus mathewsonii Gabb var. expansus, new variety. 

Cerithium topangensis, new species. 

Chlorostoma dalli, new species. 

Bathytoma keepi, new species. 
Macron merriami, new species. 

Ocinebra topangensis, new species. 

Purpura edmondi, new species. 

Sigaretus perrini, new species. 
Turbo topangensis, new species. 
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Associated with them at this locality are: 

Callista (Amiantis) diabloensis Anderson. 

Cardium, species (sharp ribs). 

Cardium, species (square ribs). 

Chione temblorensis Anderson. 

Dosinia ponderosa Gray. 

Glycymeris, Species (large). 

Macoma ct. nasuta Conrad. 

Ostrea titan Conrad. 

Pecten bowersi Arnold. 

Pecten ct. miguelensis Arnold. 

Phacoides richthofent Gabb. 

Venus pertenuis Gabb. 

Agasoma cf. kernianum Cooper. 

Bittium, species. 

Calliostoma, species. 

Cancellaria cf. condoni Anderson. 

Cylichna, species. 

Drillia, species. 

Fusus, species. 

Neverita callosa Conrad. 

Trochita costellata Conrad. 

Trochita cf. inornata Gabb. 

Trophon, species. 

Turritella ocoyana Conrad. 

Turritella variata Conrad. 

The following new species and varieties are from the sandstone in 
the Pliocene (middle part of the Fernando formation) near the Pacific 
Coast Oil Company’s wells in Elsmere Canyon, 23 miles southeast of 
Newhall, Los Angeles County, California. 

LIST OF LOWER PLIOCENE FOSSILS FROM ELSMERE CANYON. 

Cancellaria fernandoensis, new species. 

Curdium quadrigenarium Conrad var. fernandoensis, new variety. 

Cypraea fernandoensis, new species. 

Murex eldridgei, new species. 

Pisania fortis Carpenter var. angulata, new variety. 

Priene oregonensis Redfield var. angelensis, new variety. 

Turritella cooperi Carpenter var. fernand ensis, new variety. 

Associated with these are: 

Amiantis callosa Conrad. 
Arca trilineata Conrad. 

Bathytoma et. carpenteriana Gabb. 

Callista subdiaphana Carpenter. 

Chione, new species (small). 
Chrysodomus arnoldi Rivers? 

Cryptomya californica Conrad, 

Macoma indentata Carpenter. 

Macoma, species. 

Mactra ef. hemphilli Dall. 

Modiolus rectus Conrad. 
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Monio macroschisma Deshayes. 

Mya truncata Linneeus. 

Neptunea humerosa Gabb. 

Neverita recluziana Petit. 

Olivella intorta Carpenter. 
Panopea generosa Gould. 

Pecten ch. caurinus Gould. 

Pecten estrellanus Conrad var. cataline Arnold. 

Pecten healeyi Arnold. 

Pecten cf. parmeleei Dall. 

Phacoides annulatus Reeve. 

Tapes tenerrima Carpenter. 

Tellina idx Dall. 

Tritonium, species. 

Trochita filosa Gabb. 

Associated with the new forms Vassa hamlini and Priene oregonensis 
Redfield var. wngelensis in the bluish-gray clayey shale of the lower 
Pliocene (middle Fernando formation) in the Third Street tunnel, Los 
Angeles, are the following: 

LIST OF LOWER PLIOCENE FOSSILS FROM THIRD STREET TUNNEL. 

Arca multicostata Sowerby. 

Astarte, species. 

Carditoid. 

Tima hamlini Dall. 

Macoma, species undetermined. 

Ostrea veatchii Gabb. 

Pecten ashleyi Arnold. 

Pecten latiauritus Conrad. 

Pecten opuntia Dall. 

Pecten pedroanus Trask (abundant). 

Pecten stearnsti Dall. 

Buccinum, species undetermined. 

Fissuridea murina Carpenter. 

Neverita recluziana Petit. 

Pleurotoma, species undertermined, coral, bird bones. 

The brachiopod, 7erebratalia occidentalis Dall is associated with the 
following fauna, the equivalent of that of the San Diego formation, in 
the coarse sandstone and gravel immediately above the unconformity 
between the lower Pliocene (middle Fernando formation) and the 

Miocene shale near the mouth of Temescal Canyon, one-half mile north 
of Port Angeles, Los Angeles County: 

LIST OF LOWER PLIOCENE FOSSILS FROM TEMESCAL CANYON, 

Terebratalia smithi Arnold. 

Pecten ashleyi Arnold. 

Pecten hastatus Sowerby. 

Pecten healeyi Arnold (abundant). 

Pecten stearnsii Dall. 

Opalia varicostata Stearns. 

Proc. N. M. vol. xxxii—07 3k 
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NEW MIOCENE SPECIES AND VARIETIES. 

OSTREA ELDRIDGE, new species. 

Plate XLII, figs. 2 and 2a. 

Description.—Shell about 150 mm. in length, inequivalve, the left 
very convex, the right flat or slightly concave. Left valve with 
incurved umbo; a prominent, falcate, evenly convex ridge extends 
from near the umbo to the margin of the left valve posteriorly; sur- 
face of this valve and ridge foliaceous and more or less inclined to be 
fluted. Left valve approximately flat, with foliaceous surface. 
Dimensions.—Longitude, 147 mm.; latitude, 87 mm.; diameter (dis- 

tance through both valves), 82 mm. 
Notes.—This species is distinguished from the other Tertiary oysters 

of the California Tertiary by the prominent posterior ridge and 
incurved umbo of the left valve. The species has the external appear- 
ance of a Gryphxa. Named in honor of the late Mr. George Homans 
Eldridge, of the U. 8. Geological Survey. The type was associated 
with Zurritella ineziana Conrad at the Grimes Canyon locality. 

Type.—Cat. No. 164966, U.S.N.M. 
Locality.—Elkins ranch, east of Grimes Canyon, near Fillmore, 

Ventura County, California. (G. H. Eldridge.) 
florizon.—Lower Miocene, supposed equivalent of the Vaqueros 

formation. 

MYTILUS MATHEWSONII Gabb var. EXPANSUS, new variety. 

Plate XLIII, fig. 2. 

Description.—Shell wedge-shaped, rounded behind, curved; poste- 
rior margin curved, semiangular in middle, anterior margin more 
nearly straight; beaks terminal, blunt; surface sculptured by irregular 
concentric lines and ridges of growth and by fine radiating strive. 
Dimensions.—Longitude, 105 mm.; latitude, 50 mm.; diameter of 

both valves, 60 mm. 
Notes.—This variety differs from the typical form in being some- 

what smaller, relatively broader, and with straighter anterior margins. 
The fine radial striation is also said to be lacking in the typical form. 
It is associated at the type locality with Scutella fairbanski Merriam, 
Ostrea near titan Conrad, and Pecten sespeensis var. hydet Arnold. 

Type.—Cat. No. 164968, U.S.N.M. 
Locality.—Near Torrey Canyon oil wells, southwest of Piru, Ven- 

tura County, California. (G. H. Eldridge.) 
Florizon.—Lower Miocene, supposed equivalent of the Vaqueros 

formation. 
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PLEUROTOMA (BATHYTOMA) KEEPI, new species. 

Plate XLVI, fig. 5. 

Description.—Shell large for the genus Plewrotoma, fusiform; spire 
about as long as aperture; whorls six, angulated below the middle, 

sloping concavely above and about the same below. Surface orna- 
mented by a rim of nodes (ten on the body whorl in the type) on the 
angle of the whorl and by numerous revolving raised lines or ribs. 
Aperture narrow, narrowing rapidly from top toward bottom; inner 

lip straight, outer lip reflecting angulation of whorls. 
Longitude (restored), 60 mm.; latitude, 80 mm. 

Notes.—This species is closely allied to and is doubtless the precur- 
sor of P. tryoniana Gabb. It was first thought that the Miocene 
forms were the same species as the living, but a careful comparison of 
specimens shows 7. /eep/ to be much more abbreviated and with a rela- 
tively more angulated body whorl than P. tryoniana. The nodes also 
are somewhat sharper and are more prominently developed on the 
body whorl in the former. Named in honor of Prof. Josiah Keep, of 

Mills College, California. 
Type.—Cat. No. 164993, U.S.N.M. 

Locality.—Head of Topanga Canyon, 3 miles south of Calabasas, 
Los Angeles County, California. ‘G. W. Edmond and Ralph Arnold. ) 
Tlorizon.—Lower Miocene. 

Dimensions. 

MACRON MERRIAMI, new species. 

Plate X.LI, figs. 4 and 4a. 

Description.—Shell small, ovate, solid; spire elevated; apex acute; 
whorls five, evenly convex, nearly smooth, except for a prominent 
furrow which passes around the body whorl one-third the way up from 
its base; between this prominent furrow and the umbilicus are three 
other less prominent grooves. Suture narrow but canal-like; aperture 
narrow and elliptical. Columella slightly callous posteriorly; anterior 
portion producedand flexed; posterior part of lip bent. Canal a mere 
notch. Umbilicus subperforate. 
Dimensions.—Longitude, 23 mm.; latitude, 13 mm.; body whorl, 

19 mm.; aperture, 16 mm.; deflection, about 70°. 

Notes.—This characteristic little species is closely allied to and prob- 
ably is the precursor of J/. felletty7 A. Adams. It differs from the 
latter, however, in being relatively narrower, having a narrower 
shoulder at the suture and in having one more groove in the basal por- 
tion of the body whorl. Named in honor of Prof. John C. Merriam, 
of the University of California, Berkeley. 

Type.—Cat. No. 164982, U.S.N.M. 
Locality.— Head of Topanga Canyon 3 miles south of Calabasas, Los 

Angeles County, California. (G. W. Edmond and Ralph Arnold.) 
FHovrizon.—Lower Miocene. 
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OCINEBRA TOPANGENSIS, new species. 

Plate XLIII, fig. 4. 

Description.—Shell large for one of this genus, fusiform; spire ele- 
rated, subacute; whorls five, strongly angulated above, giving a tab- 
ulate appearance to upper portion; whorls crossed by six or seven 
frills, some of which flex forward and rise to prominent points on the 
angle; anterior portion of whorls ornamented by about 12 rough, raised 
spiral lines, the alternate ones being relatively more promiment than 
those adjacent; posterior portion with six orseven similar lines; suture 
deeply appressed, undulating, distinct. Aperture subelliptical; inner 
lip shghtly enameled; columella twisted, squamose, only slightly 
widened; umbilicus subperforate; canal of medium length, narrow. 

Dimensions.—Altitude, 59 mim.; latitude, 30 mm.; body whorl, 46 
mm.; aperture, 39 mm. 

Notes.—The largest member of this genus known from the West 
Coast. Somewhat similar to 0. deept Arnold but much larger, with 
less prominently developed frills and much finer spiral sculpture. 
Named for the type locality, Topanga Canyon. 

Type.—Cat. No. 164995, U.S.N.M. 
Locality.—Head of Topanga Canyon, 3 miles south of Calabasas, 

Los Angeles County, California. (G.W. Edmond and Ralph Arnold.) 
Horizon.—Lower Miocene. 

PUPURA EDMONDI, new species. 

Plate XL, figs. 3 and 3a. 

Description.—Shell fusiform, moderately thick; spire elevated; apex 
subacute; whorls four or five, angulated, the body whorl particu- 

larly so; nine or ten prominent nodes on the angle, each node grad- 
ually fading out above and below the angle; spiral sculpture consists 
of more or less obsolete ridges, of which there are about fourteen on 

the body whorl below the angle and three or four above it; suture 
appressed, distinct, somewhat wavy, the surface of the shell being cor- 
rugated near it. Aperture pyriform; outer lip slightly effuse, den- 
ticulated with seven or eight quite sharp and prominent teeth. Inner 

lip smooth. Umbilicus subperforate. Canal short, curved backward. 
Dimensions. —Longitude, 19 mm.; latitude, 12.5 mm.; body whorl, 

16.5 mm.; aperture, including canal, 14 mm. 
Notes.—Unlike any other Purpura on the coast. Resembles Cuma 

hiplicata Gabb, but with angle higher up on whorl; umbilical region 

also more simple than in latter species. Named in honor of Prof. 
Geo. W. Edmond, of Santa Monica, California, who first discovered 

this species. 
Type.—Cat. No. 164983, U.S.N.M. 
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Locality.—Head of Topanga Canyon, 3 miles south of Calabasas, 
Los Angeles County, California. (G.W. Edmond and Ralph Arnold.) 
Torizon.—Lower Miocene. 

CERITHIUM TOPANGENSIS, new species. 

Plate XL, figs. 7 and 8. 

Description.—Shell turreted; apex acute; whorls nine or ten, 
slightly convex, with a faint suggestion of a shoulder at the posterior 
margin. Whorls ornamented by a varying number of spiral and 
longitudinal ridges of which there are eight of the former and twenty- 

one of the latter on the penultimate whorl of the type; the relative 
prominence of the two sets of ridges varies somewhat, but they are 

normally of about equal importance. Suture impressed; distinct. 
Aperture subquadrate; outer lip effuse, broadly rounded below and 
slightly produced in a columellar beak; inner lip straight above this 

beak. 
Dimensions.—Longitude, 23.5 mm.; latitude, 7.5 mm.; body whorl, 

10.5 mm.; aperture, 7 mm. 

Notes.—Quite unlike any other West Coast Cerithium, being closest, 

possibly, to C. gemmata Hinds, from which it differs by having more 
numerous and more delicate longitudinal ridges and very much less 
pronounced nodose sculpture below the suture. Namedafter the type 
locality, Topanga Canyon. 

Type.—Cat. No. 164976, U.S.N.M. 
Locality.—Head of Topanga Canyon, 3 miles south of Calabasas, 

Los Angeles County, California. (G.W. Edmond and Ralph Arnold. ) 
Tlorizon.—Lower Miocene. 

TURBO TOPANGENSIS, new species. 

Plate XLI, figs. 6, 6a, and 6). 

Description.—Shell turbinated, solid; whorls somewhat convex and 
prominently tuberculated, one row of about nine sharp tubercles 
surmounting the whorl just below the suture, another band of less 
prominent ones in the middle of the whorl, and the base of the whorl 
ornamented by another spiral row, the tubercles of which are almost 
as prominent as the top row; in addition to this there is a secondary 
sculpture consisting of numerous faint ridges crossing the whorls 
diagonally from the base posteriorly toward the suture. Base 
ornamented by three prominent spiral ridges, the outer one tuber- 

culated. Suture impressed, distinct. Aperture round, slightly pro- 
duced and somewhat flaring in front. 

Dimensions.— Altitude, 10.5 mm.; latitude, 18 mm. 

Notes.—A unique species, somewhat resembling Zurbo squamigera 
Reeve, but differing from the latter in having less tabulated and 
angulated whorls, a simpler sculpture of tubercles, and in haying a 
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secondary transverse sculpture. Named after the type locality, 
Topanga Canyon. 

Type.—Cat. No. 164980, U.S.N.M. 
Locality.—Head of Topanga Canyon, 3 miles south of Calabasas, 

Los Angeles County, California. (G. W. Edmond and Ralph Arnold.) 
/lorizon.—Lower Miocene. 

TURRITELLA INEZIANA, Conrad var. SESPEENSIS, new variety. 

Plate LI, fig. 6. 

Description.—Shell turreted, with slender, tapering spire; number 
of whorls variable, eight or more; whorls slightly concave, with one 
very prominent revolving ridge at base, and two equal but less promi- 
nent ones above. There is also evidence in the type (a rather poorly 
preserved specimen) of minor spiral lines or riblets, especially one at 
the base of the major ridge; suture deeply impressed. 

Dimensions.—Of broken and slightly distorted type; longitude, 
34 mm.; latitude, 10 mm. 

Notes.—This form is distinguishable from the typical 7. ¢neziana 
(7. hoftmanni of most West Coast authors) by its small size and much 
more prominently developed spiral ridges. It is abundant but poorly 

preserved at the type locality. May possibly be of specific value, but 
if so is allied to 7. ‘neziana. It is associated at the type locality with 
Modiolus sp., Ostrea cf. idriensis Gabb, and Pecten sespeensis Arnold. 
Named after the type locality, Sespe oil district, Ventura County, 

California. 
Type.—Cat. No. 164970, U.S.N.M. 
Locality.—TYar Creek, north of Fillmore, Ventura County, Cali- 

fornia. (G. H. Eldridge.) 
Horizon. —Vaqueros formation (lower Miocene). 

SIGARETUS PERRINI, new species. 

Plate XLI, fig. 5. 

Description.—Shell very much elongated for one of this genus; 
whorls, three or four (type decollete), slightly convex; apex subacute; 
whorls ornamented with numerous rough revolving lines, each alter- 
nate one being considerably more prominent than those adjacent; 
suture prominent, impressed; aperature pyriform, narrow posteriorly ; 
lower portion of columellar lip slightly flaring. 

Dimensions.—Altitude (restored), 21 mm.; latitude, 9.5 mm.; body 
whorl, 18.5 mm.; aperture, 14 mm. 

Notes. —This unique species is entirely unlike anything else in the 
West Coast fauna, so far as known. It is certainly very much elon- 
gated for this genus. Named in honor of Prof. James Perrin Smith, 
of Leland Stanford Junior University, California. 

Type.—Cat. No. 164979, U.S.N.M. 
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Locality.—Head of Topanga Canyon, 3 miles south of Calabasas, 
Los Angeles County, California. (G. W. Edmond and Ralph Arnold.) 
FHorizon.—Lower Miocene. 

CHLOROSTOMA (OMPHALIUS) DALLI, new species. 

Plate XL, figs. 4, 4a and 4b. 

Description.—Shell conoidal; spire somewhat elevated; apex obtuse; 
whorls four, slightly convex, angulated just above the suture; portion 

of whorl above angle crossed by (in the type twelve) transverse ridges 
or waves running obliquely backward from the angle and appressing 
against the antecedent whorls. Revolving ridge on angle, and, also on 
body whorl, on a second equally prominent angle, at the base of the 
whorl. Whole surface of shell, including base, ornamented by fine 
revolving lines (in the type there are four of these between the two | 
angles on the body whorl). Five equivalent narrow revolving fur- 
rows also ornament the top of the body whorl. Suture distinct. 
Umbilicus ceep and more or less effuse. Aperture circular; columel- 
lar lip slightly twisted around umbilicus. Outer lip unknown. 

Dimensions.—Altitude, 10 mm.; latitude, 12.5 mm. 

Notes.—This species differs from Chlorostoma aureotinctum Forbes, 
to which it is allied, by the lack of the prominent furrows in the base 
and the presence of the revolving furrows in the top of the whorl. 
C. dalli is a variable form, no two specimens being exactly similar. 
It grades into the two varieties next described. Named in honor of 
Dr. William Healy Dall, of the United States Geological Survey. 

Type.—Cat. No. 164984, U.S.N.M. 

Locality.—Head of Topanga Canyon, 3 miles south of Calabasas, 
Los Angeles County, California. (G. W. Edmond and Ralph Arnold.) 
Lorizon.—Lower Miocene. 

CHLOROSTOMA (OMPHALIUS) DALLI var. INORNATUS, new variety. 

Plate XL, fig. 5. 

Description.—Similar to C. dalli except that the transverse waves 
are obsolete and the revolving furrows on top of the whorls are more 
numerous and less prominent. 

Dimensions.—Altitude, 10 mm.; latitude, 15 mm. 

Notes.—The type of this variety is flatter than the typical form, but 
this is due to crushing. 

Type.—Cat. No. 164986, U.S.N.M. 
Locality.— Head of Topanga Canyon, 3 miles south of Calabasas, 

Los Angeles County, California. (G.W. Edmond and Ralph Arnold.) 
LHorizon.—Lower Miocene. 
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CHLOROSTOMA (OMPHALIUS) DALLI var. SUBNODOSUS, new variety. 

Plate XL, figs. 6 and 6a. 

Description.—Similar to C. dalli except that the transverse waves 
are less pronounced and the spiral sculpture is somewhat coarser. A 
more or less prominent ridge revolves about the umbilicus. 

Dimensions.— Altitude, 10 mm.; latitude, 13.5 mm. 

Type.—Cat. No. 164985, U.S.N.M. 
Locality.—Head of Topanga Canyon, 3 miles south of Calabasas, 

Los Angeles County, California. 
FHlorizon.—Lower Miocene. 

PLIOCENE SPECIES AND VARIETIES. 

TEREBRATALIA OCCIDENTALIS Dall. 

Plate XLIX, figs. 6, 7, 7a, 8, 8a, 9, and 9a. 

Terebratalia occidentalis Dau, Proc. Cal. Acad. Sci., IV, 1871, p. 182, pl. 1, fig. 7. 

Description.—Shell from subcireular to subelliptical in outline, 
rather thin; pedicle (lower) valve with mesial flexure concave; on each 

side of this are usually two prominent ridges, and beyond these still a 
second pair; surface of valve sometimes nearly smooth, but more 

often with radiating ridges of varying prominence; lines of growth 
usually discernible, some being quite prominent; brachial (upper) 
valve strongly medially convex, with one and sometimes two ridges 
on either side; secondary sculpture similar to that of lower valve. 
Beak with a concave or flattened area on each side of the deltidium. 
Shell broader proportionately in the younger stages of growth. 

Dimensions.-—-Longitude, 27 mm.; latitude, 29 mm. 
Notes.—This variable species passes through the same mutations as 

T. transversa Sowerby, from which it differs by having the mesial 
flexure of the pedicle valve concave and of the brachial valve convex 
instead of vice versa as in 7) transversa. Very abundant at Temescal 

Canyon locality; also found recent on the Pacific coast of North 
America. 

Figured specimens.—Cat. No. 164996, U.S.N.M. 
Locality.—Near the mouth of Temescal Canyon, 3 miles north of 

Santa Monica, Los Angeles County, California. (Ralph Arnold and 
J.J. Rivers). 

LHorizon.—Recent and lower Pliocene, probably equivalent of mid- 
dle Fernando formation. 
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CARDIUM QUADRIGENARIUM Conrad var. FERNANDOENSIS, 

new variety. 

Plate XLVIII, figs. 2 and 2a. 

Description.—Shell smaller than the typical form, oval, ventricose: 
umbones central, prominent, turned only shghtly anteriorily; surface 

sculptured with about thirty-six prominent, subangular radiating 
ridges roughened over the anterior and posterior portions of the 
shell by prominent pointed tubercles on the posterior angle; those 
ridges near the posterior margin are less prominent, but are nodose 
for nearly their whole length. 

Dimensions.—Altitude, 55 mm.; longitude, 58 mm.; diameter (both 
valves), 88 mm. 

Notes.—This variety is more oblique, has narrower umbones, is 
relatively less in diameter, and has fewer and less prominently spinose 
ribs than the typical form. The typical form has over forty ribs, 
while var. fernandoensis has but thirty-six. Named after the Fer- 
nando formation of which it is supposed to be characteristic. 

Type.—Cat. No. 164947, U.S.N.M. 
Locality.—Elsmere Canyon, near Pacific Coast Oil Company’s well, 

25 miles southeast of Newhall, Los Angeles County, California. 
(Ralph Arnold.) 

Tlorizon.— Middle Fernando formation (lower Pliocene). 

CANCELLARIA FERNANDOENSIS, new species. 

Plate L, fig. 4. 

Description.—Shell about 20 to 24 mm. in altitude; broadly fusi- 
form; spire elevated; whorls four or five, sharply angulated at about 
two-thirds height of whorl; flat or slightly convex both above and 
below the angle; whorls crossed by numerous (18 on body whorl) 
broad longitudinal varices which extend from suture to suture, being 
fainter above than below; surface also ornamented by equal equidis- 

tant raised spiral lines, about three or four below the angle, two or 

three above. Suture appressed, distinct. Lower portion of type 
broken. 

Dimensions.—Altitude (restored), about 20 mm.; latitude, 13 mm. 

Notes.—TYhis species is closely ailied to the tropical species C. can- 
dida Sowerby, but is distinguishable by its broader form, much 
broader varices, and more evenly spaced spiral lines. Named for the 
Fernando formation, of which it is supposed to be characteristic. 

Type.—Cat. No. 164956, U.S.N.M. 
Locality.—Elsmere Canyon, near Pacitic Coast Oil Company’s wells, 

2+ miles southeast of Newhall, Los Angeles County, California. 
(Ralph Arnold.) 

florizon.—Middle Fernando formation (lower Pliocene). 
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PISANIA FORTIS Carpenter var. ANGULATA, new variety. 

Plate L, figs. 6 and 7. 

Description.—Shell fusiform, short; spire elevated; apex subacute 
to subangular, whorls angular, about three-fourths of the whorl being 
below the angle; body whorl below the angle quite uniformly convex. 
The surface sculpture varies considerably in individual specimens; in 
the type the sculpture of the body whorl consists of ten equal sub- 
equidistant rounded subrugose spiral ridges, each interspace being 
ornamented by one less prominent but slightly more rugose revolving 
line on each side of which still finer lines may often be distinguished; 
above the angle are five revolving lines, less prominent than those on 
the lower part of the whorl, but alternating in relative size in the same 
manner as the latter. The penultimate and earlier whorls have about 
eleven longitudinal waves or low ribs which become most prominent 
on the angle of the whorls, forming more or less prominent nodes. 
A prominent sutural riblet is developed on the posterior portion of 
the whorl. Suture wavy, appressed, distinct. Aperture pyriform; 
outer lip unknown but probably denticulate. Umbilicus subperforate. 

Dimensions.— Longitude (restored), about 55 mm.; latitude, 29 mm. ; 
body whorl, 43 mm.; aperture, 30 mm.; deflection, about 62°. 

Notes.—This variety differs from the typical Pisania fortis Car- 
penter, in being broader and in having prominently angulated whor's. 
The revolving lines in the former are also usually weaker than in the 

typical form. 
Type.—Cat. No. 164959, U.S.N.M. 
Locality. —Elsmere Canyon, near Union Oil Company’s wells, 2 

miles southeast of Newhall, Los Angeles County, California. (Ralph 

Arnold.) 
Horizon.—Middle Fernando formation (lower Pliocene). [Known 

only from the type locality where several specimens were found. 

PRIENE OREGONENSIS Redfield var. ANGELENSIS, new variety. 

Plate L, fig. 11. 

Description.—Shell averaging between 80 mm. and 100 mm. in 

length, fusiform; spire elevated; apex blunt; whorls eight to ten, con- 

vex; sculpture of whorls consists of about twenty-four low and rather 

narrow longitudinal ridges and about seven less prominent, inequidis- 

tant spiral ridges, the whole giving the surface a somewhat subdued 
‘ancellated appearance; the spiral ridges are augmented by numerous 

fine spiral strie; suture deeply impressed, somewhat wavy; faint dis- 

continuous, rounded varices in some specimens; aperture subovate; 

outer lip not thickened; canal long, narrow, recurved. 
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Dimensions.—Oft imperfect and distorted type; longitude, 71 mm.; 
latitude, 40 mm.; body whorl, 54 mm. 

Notes.—This variety differs from the typical form by its longer, less 
recurved canal and much less pronounced sculpture. Named after the 
city of Los Angeles, the type locality. 

Type.—Cat. No. 164975, U.S.N.M. 
Locality.—Third Street tunnel, Los Angeles, California. (Homer 

Hamlin.) 
Fovrizon.—Lower Pliocene, prebably equivalent of middle Fernando 

formation. 

MUREX ELDRIDGEI, new species. 

Plate L, fig. 12. 

Description.—Shell broadly fusiform; spire elevated; apex sub- 
acute; whorls four, exceedingly convex and ornamented by six prom- 
inent convex varices, which cross the whorl diagonally sloping forward 
up from the base of the whorl to the suture, and each being appressed 
against the analogous varix of the antecedent whorl in such a way as 
to give the connected varices a left-handed spiral arrangement, sloping 
backward down and across the whorls; varices extend full length of 

body whorl. Surface of whorls and varices ornamented with two or 
three (six on body whorl) raised lines, between which are finer, more 

or less beaded raised lines. Suture between the varices deeply im- 
pressed, forming pits. Aperture pyriform, narrowing into short, 
straight canal below; lips smooth. 

Dimensions.—Altitude, 24 mm.; latitude, 15 mm.:; body whorl, 20 

mm.; aperture, 15 mm. . 

Notes.—This species is closely allied to Murex tncisus Broderip, but 
is distinguishable from the latter by its broader form, narrow col- 
umella, and simple varices which do not have posteriorly reflexed 
serrate varices over the sutural pits. Named in honor of the late 
George Homans Eldridge, of the United States Geological Survey. 

Type.—Cat. No. 164955, U.S.N.M. 
Locality. —Klsmere Canyon, near Union Oil Company’s wells, 23 

miles southeast of Newhall, Los Angeles County, California. (Ralph 

Arnold. ) 
florizon.— Middle Fernando formation (lower Pliocene). 

NASSA HAMLINI, new species. 

Plate L, fig. 9. 

Description.—Shell about 15 mm. in length, bluntly conical; spire 
elevated; apex blunt; whorls five or six, quite convex and crossed by 
several (on the body whorl 12) rather sharp narrow ridges between 
which are wide interspaces; spiral sculpture consists of four equal, 
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subequidistant raised lines, of much less prominence than the longi- 
tudinal ridges. Suture appressed, distinct, and only slightly wavy. 
Aperture ovate; outer lip thickened; columellar lip incrusted. Colu- 
mella slightly twisted, faintly spirally sculptured, and with groove 

next to body whorl. Canal short. 
Dimensions. Longitude, 15 mm.; latitude, 9 mm. 

Notes.—This species is unlike any other West Coast form, being 
characterized by its blunt apical whorls, convex whorls, deep suture 
and sharp narrow longitudinal ridges. The type has a glossy surface. 

Named in honor of Mr. Homer Hamlin, city engineer of Los Angeles, 
California, to whom we are indebted for preserving the valuable 
paleontological material taken out of the Third Street tunnel, Los 
Angeles. 

Type.—Cat. No. 164946, U.S.N.M. 
Locality.—Third Street tunnel, Los Angeles, California. (Homer 

Hamlin.) 
Florizon.—Lower Pliocene, probably middle Fernando formation. 

CYPRAA FERNANDOENSIS, new species. 

Plate L, figs. 8 and 8@. 

Description.— Shell about 40 mm. in length, pyriform, ventricose, 
convolute; spire concealed; surface covered with brown enamel, some 

of which is retained; aperture long and narrow, with a canal at each 
end, the anterior canal being the longer; outer lip inflected and 
crenulated with about seventeen teeth; inner lip similarly crenulated. 

Dimensions.—Longitude, 40 mm.; latitude, 24 mm. 
Notes.—This species, which is doubtless the precursor of C. spadicea 

Gray, is relatively broader, has a relatively broader and less protruding 
anterior portion to the outer lip, has a relatively broader and more 
nearly straight aperture, fewer teeth, and has these teeth, especially 
those on the anterior portion of the inner lip, more evenly spaced, 

than in (. spadicea. Named for the Fernando formation, of which 
it is supposed to be characteristic. 

Type.—Cat. No. 164961, U.S.N.M. 
Locality. —Elsmere Canyon, near the Pacific Coast Oil Company’s 

wells, 24 miles southeast of Newhall, Los Angeles County, California. 
(Ralph Arnold.) 

FHorizon.—Middle Fernando formation (Lower Pliocene). 

TURRITELLA COOPERI Carpenter var. FERNANDOENSIS new variety. 

Plate LI, fig, 13. 

Description.—Shell strong, acute-conic, when perfect probably of 
twelve or more whorls; early whorls unknown; later whorls angu- 

lated both above and below near the suture; surface between the 
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angles flat or slightly concave and ornamented by four (including those 

at the angles) prominent spiral ridges; both above the upper angle 

and below the lower one is a similar ridge; suture quite deeply im- 

pressed; base practically flat, faintly spirally sculptured; aperture 

subquadrate. 

Dimensions. —Of the type, an imperfect specimen, altitude, 31 mm. ; 

latitude, 12 mm.; altitude of body whorl, 13 mm. 

Notes.—The spiral ribs in this variety are all of about equal prom- 

inence while in the typical Pleistocene forms the rib on each angle is 
much more prominent than those between, the latter being little more 

than raised lines; the surface of the whorl between the angles is also 

less concave and the general shape of the shell less slender in var. fer- 

nandoensis than in typical cooper/. 
Type.—Cat. No. 164957, U.S. N. M. 
Locality.—Elsmere Canyon, near the Pacific Coast Oil Company’s 

wells, 24 miles southeast of Newhall, Los Angeles County, California. 

(Ralph Arnold.) 
Horizon.—Middle Fernando formation (Lower Pliocene). 

EXPLANATION OF PLATES. 

All figures are natural size unless otherwise indicated. Unless otherwise indicated 

all specimens figured are from California. 

Puate XXX VIIT. 

Fig. 1. Venericardia planicosta Lamarck. Cat. No. 164973, U.S.N.M. Left valve; 
longitude, 84mm. Eocene, Little Falls, Washington. This isthe most wide- 

spread and characteristic Eocene species in the world. Found in the Sespe 

and Silver Thread districts, Ventura County. 

la. View of anterior end of both valves of same. 

1b. View from above of both valves of same. 

2. Cardium cooperii Gabb. Cat. No. 164998, U.S.N.M. <A decorticated right 

valve; longitude, 835 mm. Eocene, Rose Canyon, San Diego County. A 

common species in the Eocene of the West Coast. 

2a. View of both valves of same specimen from above. 

3. Meretrix hornii Gabb. Left valve; longitude, 36 mm. Pal. Cal., II, pl. xxx, 

fig. 78. A common species in the Eocene of the west coast. 

4. Modiolus ornatus Gabb. Right valve; longitude, 388 mm. Pal. Cal., I, pl. 

xxty, fig. 166. Another species found in most Eocene faunas of the West 

Coast. 

Prate XX XIX. 

Figures 3, 3a, 3b, 5, and 7 are copied from Pal. Cal., I and II. 

Fig. 1. Pecten (Chlamys) calkinsi Arnold. Collection Univ. California. An imper- 

fect left valve; altitude 45 mm. Eocene, Sisar Creek, Ventura County. 

2. Same species as fig. 1. Imperfect right valve; altitude, 29mm. Same locality 

and collection as fig. 1. 

3. Pecten (Propeamusium) interradiatus Gabb. Left valve; altitude, 25 mm. 

Eocene shales at New Idria, San Benito County, and in Silver Thread 

district, Ventura County. 
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Fig. 3a. 

3b. 

4. 

6a. 

“I 

10. 
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oO. 

SS 

6a. 

Interior of left valve of same specimen. 

Outline of ears of right valve of same species. 

Glycymeris veatchii Gabb var. major Stanton. Cat. No. 165003, U.S.N.M. 

Imperfect left valve; longitude, 30 mm. Eocene, Rock Creek, Los Angeles 

County. Found in the lower Eocene (Martinez formation) in California. 

Cardium brewerii Gabb. Right valve; longitude, 51 mm. Common in the 

Eocene (Tejon formation and equivalents). 

Teredo sp. Cat. No. 164972, U.S.N.M. Imperfect section of tube, lateral 

view; diameter, 11 mm. Eocene, Sisar Creek, Ventura County. 

Same species as fig. 6. Cat. No. 164972, U.S.N.M. Cross section of a 

crushed specimen; maximum diameter, 15 mm. Same locality as fig. 6. 

Fusus remondii Gabb. Front view; altitude, 41 mm. Common in Eocene 

(Tejon formation and equivalents) on West Coast. 

Magnified view of surface of original of fig. 7. 

Amauropsis alveatus Conrad. Cat. No. 165000, U.S.N.M. Front view oi 

partially decorticated specimen; altitude 32 mm. Eocene, Rose Canyon, 

San Diego County. <A characteristic Eocene gasteropod in California. 

Morio (Sconsia) tuberculatus Gabb. Cat. No. 164999, U.S.N.M. Front view 

of an imperfect and decorticated specimen; altitude 27 mm. Eocene, Rose 

Canyon, San Diego County. Perfect specimens have an anteriorly plicate 

plate over the inner lip; outer lip crenulate; revolving lines on surface. 

Cylichna costata Gabb. Cat. No. 165001, U.S.N.M. Front view of slightly 

imperfect specimen; altitude 18 mm.; twice natural size. Eocene, Rose 

Canyon, San Diego County. Common in the Eocene (Martinez and Tejon 

formations and equivalents) in California. 

PLATE XL. 

Pecten (Lyropecten) bowersi Arnold. Collection Uniy. California. Holotype. 
Right valve; altitude 150mm.; about two-thirds natural size. Lower Mio- 

cene, Santa Inez Mountains, Santa Barbara County. Also abundant at 

same horizon in Santa Monica Mountains and elsewhere. The left valve 

of this species is more convex than the right, but otherwise is very similar. 

Ostrea titan Conrad. Cat. No. 164987, U.S.N.M. Side view of both valves; 

altitude of large valve 131 mm.; two-thirds natural size. Lower Miocene, 

3 miles south of Calabasas, Los Angeles County. This species is found in 

both the upper and lower Miocene, and often grows to a length of 20 

inches (500 mm.). (See Plate XLV, fig. 2.) 

Purpura edmondi, new species. Cat. No. 164983, U.S.N.M. Holotype. 

Aperture view; altitude 19 mm.; about 14 times natural size. Lower 

Miocene, 3 miles south of Calabasas, Los Angeles County. 

Reverse view of same specimen as fig. 3; same enlargement. 

Chlorostoma (Omphalius) dalli, new species. Cat. No. 164984, U.S.N.M. 

Holotype. Aperture view; latitude 12.6 mm.; 14 times natural size. 

Lower Miocene, 3 miles south of Calabasas, Los Angeles County. A com- 

mon species in this horizon. 

. Top view of same specimen. 

Base view of same specimen. 

Chlorostoma (Omphalius) dalli var. inornatus, new variety. Cat. No. 164985, 

U.S.N.M. Holotype. Top view; latitude 13.5 mm.; 12 times natural 

size. Same locality as fig. 4. 
Chlorostoma (Omphalius) dalli var. subnodosus, new variety. Cat. No. 164985, 

U.S.N.M. Holotype. Top view; latitude 13 mm.; 13 times natural size. 

Same locality as fig. 4. 

Base view of same specimen as fig. 6. 
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Fig. 7. Cerithium topangensis, new species. Cat. No. 164976, U.S.N.M. Holotype. 
Aperture view of imperfect specimen; longitude 23 mm.; 14 times natural 

size. Lower Miocene, 3 miles south of Calabasas, at head of Topanga 

Canyon, Los Angeles County. A common species at the type locality. 

8. Cerithium topangensis, new species. Cat. No. 164976, U.S.N.M. Cotype. 

Aperture view of imperfect specimen; longitude 13 mm.; 1} times natural 

size. Same locality as fig. 7. 
9. Cancellaria ef. condoni Anderson. Cat. No. 164981, U.S.N.M. Back view of 

imperfect specimen; altitude 21 mm.; 1} times natural size. Lower Mio- 

cene, 3 miles south of Calabasas, Los Angeles County. This species 

appears to range from the San Joaquin Valley to the Santa Monica Moun- 

tains in the lower Miocene. 

PuatE XLI. 

Fig. 1. Pecten (Lyropecten) magnolia Conrad. Collection Univ. California. Imper- 

fect right valve; altitude 14.5 mm.: about two-thirds natural size. Lower 

Miocene, Vaqueros formation, Ojai Valley, Ventura County. Characteristic 

of the lower Miocene throughout central and southern California. The left 

valve has narrow, more rounded ribs. 

. Pecten (Lyropecten) estrellanus Conrad. Cat. No. 164851, U.S.N.M. Left 

valve; altitude 97 mm.; about two-thirds natural size. Upper Miocene, 

Wildhorse Canyon, Monterey County. This species is usually abundant in 

both the lower and upper Miocene faunas of central and portions of south- 

ern California. Ribs of right valve broader and anterior ear notched; other- 

. wise similar to left. 
. Drillia sp. Cat. No. 164977, U.S.N.M. Back view; longitude 13.5 mm.; 

about 14 times natural size. Lower Miocene, head of Topanga Canyon, 3 

miles south of Calabasas, Los Angeles County. 

4. Macron merriami, new species. Cat. No. 164982, U.S.N.M. Holotype. 

Aperture view; longitude 23 mm.; about 1} times natural size. Lower 

Miocene, same locality as fig. 3. This species appears to range over central 

and southern California in the lower Miocene. 

4u. Back view of same specimen. 

5. Sigaretus perrini, new species. Cat. No. 164979, U.S.N.M. Holotype. 

Aperture view of partially decorticated and imperfect specimen; altitude 

18.5 mm.; about 14 times natural size. Lower Miocene, same locality as 

fig. 3. 
6. Turbo topangensis, new species. Cat. No. 164980, U.S.N.M. Holotype. 

Aperture view; altitude 18.5 mm.; about 14 times natural size. Lower 

Miocene, same locality as fig. 3. 

6a. Top view of same specimen. 

6b. Base view of same specimen. 

Puate XLII. 

bo 

ise) 

Fig. 1. Pecten (Amusium) lompocensis Arnold. Cat. No. 164852, U.S.N.M.  Para- 

type. Interior view, showing internal lire; altitude 9) mm.; about two- 

thirds natural size. Lower Miocene, Ojai Valley, Ventura County. This 

form, so far as known, is confined to the lower Miocene of Santa Barbara 

and Ventura counties. 

2. Ostrea eldridgei, new species. Cat. No. 164986, U.S.N.M. Holotype. View 

of exterior of larger valve; altitude 14.7 mm.; two-thirds natural size. 

Lower Miocene, supposed equivalent of Vaqueros formation, Elkins ranch, 

east of Grimes Canyon, south of Fillmore, Ventura County. 

2a. Lateral view of same specimen. 
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Fig. 3. Scutella fairbanksi Merriam. Cat. No. 164968, U.S.N.M. View of top, show- 

ing details; maximum diameter 36 mm.; 14 times natural size. Lower Mio- 

cene, supposed equivalent of Vaqueros formation, near Torrey Canyon wells, 

southwest of Piru, Ventura County; abundant. This species is also found 

near the base of the Vaqueros formation in the Sespe district. Supposed 

to be characteristic of the lower Miocene. 

PLATE XLII. 

Fig. 1. Venus (Chione) temblorensis Anderson. Cat. No. 164989, U.S.N.M. Exterior 

of imperfect right valve; longitude 80 mm. Lower Miocene, head of 

Topanga Canyon, 3 miles south of Calabasas, Los Angeles County. Usually 

abundant in the lower Miocene; a nearly related, possibly identical, form 

found in the upper Miocene. 

la. Top view of same specimen. 

2. Mytilus mathewsonii Gabb var. expansus, new variety. Cat. No. 164968, 

U.S.N.M. Holotype. Right valve; altitude 10.5mm. Lower Miocene, 

supposed equivalent of the Vaqueros formation, near Torrey Canyon wells, 

southwest of Piru, Ventura County. This species is usually found in the 

faunas of the lower Miocene through central and southern California. 

3. Sceutella fairbanksi Merriain. Cat. No. 164963, U.S.N.M. Same locality as 

fig. 2, but possibly at a somewhat lower horizon. 

4, Ocinebra topangensis, new species. Cat. No. 164995, U.S.N.M. Holotype. 

Back view; altitude 59 mm. Lower Miocene, Topanga Canyon, 3 miles 

south of Calabasas, Los Angeles County. So far known only from this 

horizon. 

Puate XLIV. 

Fig. 1. Pecten (Lyropecten) crassicardo Conrad. Cat. No. 164967, U.S.N.M. Exterior 

of valve, showing characteristic sculpture; altitude 90 mm. Lower Miocene, 

Ojai Valley, Ventura County. This species ranges through the lower and 

upper Miocene, being commoner in the former in southern California, in 

the latter in central California. It is sometimes more convex than the 
figured specimen, and often shows concentric undulations of the disk. 

2. Pecten (Chlamys) sespeensis var. hydei Arnold. Collection of Delos Arnold. 

Type. Right valve, ear missing; altitude 46 mm. Lower Miocene, 

Lynchs Mountain, San Luis Obispo County. Found also in the Vaqueros 

formation, Little Sespe Creek, and, with Mytilus mathewsonii Gabb, in sup- 

posed equivalents of the Vaqueros formation near the Torrey Canyon wells, 

Ventura County. 

3. Pecten (Pseudamusium) peckhami Gabb. Cat. No. 164839, U.S.N.M. Right 

and left valves in matrix; altitude of largest 17 mm. Monterey shale 

(middle Miocene), southeast of Pinole, Contra Costa County. The type of 

this species came from the Ojai Valley, Ventura County. It is the com- 

monest form in the shales of the middle Miocene (Monterey, Modelo, and 

equivalent formations) and is also known from the Oligocene in the Santa 

Cruz Mountains. 

4. Neverita callosa Gabb. Cat. No. 164992, U.S.N.M. View from above, speci- 

men slightly tilted; maximum latitude 44mm. Lower Miocene, head of 

Topanga Canyon, 3 miles south of Calabasas, Los Angeles County. Ranges 

through the Miocene. Common in the lower Miocene of southern San 

Joaquin Valley and the Santa Monica Mountains. 

4a, View of base and aperture of same specimen, showing characteristic shape 

of callous. 
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Fig. 

Fig. 

Fig. 

PLATE XLV. 

1. Pecten (Hinnites) giganteus Gray. Cat. No. 164965, U.S.N.M. Exterior of 

right valve; altitude 90 mm. Lower Miocene, supposed equivalent of 

Vaqueros formation, gulch east of Wiley Canyon, southwest of Piru, 

Ventura County. A very variable species, ranging from the lower Miocene 

to the Recent fauna. 

2. Ostrea titan Conrad. Cat. No. 164987, U.S.N.M. View of exterior of larger 

valve; altitude 131 mm. Lower Miocene, 3 miles south of Calabasas, Los 

Angeles County. A common form in the upper and lower Miocene; often 

grows to a length of 20 inches (500 mm.) or more. (See Plate XL, fig. 2.) 

3. Trochita costellata Conrad. Cat. No. 164994, U.S.N.M. View from above; 

maximum diameter 38 mm. Same locality as fig. 2. Common in the 

Miocene. 

4, Phacoides richthofent Gabb. Cat. No. 164978, U.S.N.M. Right valve; alti- 

tude 17.5mm. Same locality as fig. 2. 

5. Balanus concavus Bronn. Cat. No. 164971, U.S.N.M. Type. Lateral view; 

maximum latitude 26 mm. Lower Miocene, Little Sespe Creek, Ventura 

County. A very common species in this horizon. 

5a. Top view of same species. 

SS) 

7] 

PratEe XLVI. 

1. Pecten (Chlamys) sespeensis Arnold. California State Mining Bureau. Cotype. 

Portion of mold of interior of right valve; altitude 50mm. Lower Miocene, 

Vaqueros formation, Sespe Canyon, Ventura County. A common species 

at the type locality; also found elsewhere in central and southern California 

in the lower Miocene. 

la. Mold of interior of left valve of same specimen. 

2. Pecten (Chlamys) sespeensis Arnold. California State Mining Bureau. Plasto- _ 

type. Cast of exterior of slightly imperfect left valve (young); altitude 

18mm. Same locality as fig. 1. 

3. Pecten (Lyropecten) vaughani Arnold. Collection of Delos Arnold. Type. 

Right valve; altitude 37 mm. Lower Miocene, supposed equivalent of 

Vaqueros formation, Ojai Valley, Ventura County. 

3a. View of left valve of same specimen. 

4. Dosinia ponderosa Gray. Cat.No. 164988, U.S.N.M. Imperfect right valve; 

altitude 80 mm. Lower Miocene, 3 miles south of Calabasas, Los Angeles 

County. A common species from the lower Miocene to the Recent south- 

ern fauna of the west coast. 

. Pleurotoma (Bathytoma) keepi, new species. Cat. No. 164993, U.S.N.M. 

Holotype. Back view of imperfect specimen. Same locality as fig. 4. 

Found also in this horizon at several localities in southern San Joaquin 

Valley. 

on 

Pirate XLVI. 

1. Arca camuloensis Osmont. California State Mining Bureau. Holotype. 

Right valve; altitude 89 mm. Fernando formation, lower Pliocene or 

upper Miocene, 1 mile north of Camulos, Ventura County. So far as 

known this species is characteristic of the lower horizon of the Fernando 

formation. Also reported from the Puente Hills. 

la. End view of same specimen as fig. 1. 

1b. Portion of surface of same specimen as fig. 1, enlarged, showing nodose ribs, 

Proce. N. M. vol. xxxii—07——35 
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Puate XLVIII. 

g. 1. Arca multicostata Sowerby. Cat. No. 12574, U.S.N.M. Right valve; longitude 

101 mm. Recent, San Diego. Found in the lower Pliocene (Fernando 

formation) in the Puente Hills, Orange County, and in the vicinity of Los 

Angeles: 

Cardium quadrigenarium Conrad, var. fernandoensis, new variety. Cat. No. 

164947, U.S.N.M. Holotype. Imperfect left valve; longitude 58 mm. 

Lower Pliocene (Fernando formation), Elsmere Canyon, near Newhall, 

Los Angeles County. A common variety in the lower Phocene. The typ- 

ical form with 44 ribs and less obliquity is found in the Recent. 

2a. View of umbos of same specimen from above. 

3. Arca trilineata Conrad. Cat. No. 164948, U.S.N.M. Right*valve of medium- 

sized specimen; longitude 40 mm. Same locatity as fig. 2. A common 

species in the Pliocene of California. Also appears to extend down as far 

as the middle Miocene (Monterey). 

3a. Umbos and hinge area of same specimen viewed from above. 

4. Arca trilineata Conrad. Cat. No. 164948, U.S.N.M. Portion of an adult left 

valve, showing the more compiex sculpture of the ribs in the later stages 

of growth; altitude 60 mm. Same locality as fig. 2. 

Leda taphria Dall. Cat. No. 164952, U.S.N.M. Right valve; longitude 36 

mm.; twice natural size. Same locality as fig. 2. This species is common 

from the Pliocene to the Recent fauna in the California province. 

5a. View of umbos of same specimen from above. 

Neverita recluziana Petit. Cat. No. 164960, U.S.N.M. Back view; latitude 25 

mm. Same locality as fig. 2. A common species from the Pliocene to the 

Recent fauna; also probably occurs in the Miocene. 

bo 
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PLATE XLIX. 

g. 1. Ostrea veatchii Gabb. Cat. No. 153827, U.S.N.M. Exterior of valve; altitude 

90 mm. Lower Pliocene, San Diego. An abundant and characteristic 

species in many of the Pliocene localities from southern California to Cerros 

Island, off Lower California. 

Callista ( Amiantis) callosa Conrad. Cat. No. 164953, U.S.N.M. Imperfect left 

valve; altitude 50 mm. Lower Pliocene (Fernando formation), Elsmere 

Canyon, near Newhall, Los Angeles County. Base evenly rounded in per- 

fect specimens. Common from Pliocene to Recent. 

3. Callista subdiaphana Carpenter. Cat. No. 164951, U.S.N.M. Imperfect right 

valve; longitude 41 mm. Same locality as fig. 2. Abundant in the Plio- 

cene and also found in the Recent. 

4. Terebratalia smithi Arnold. Cat. No. 164977, U.S.N.M. Pedicle valve; longi- 

tude 42 mm. Pliocene, Temescal Canyon, 3 miles north of Santa Monica, 
Los Angeles County. Known only from the Pliocene. A somewhat vari- 

able species. 

4a. View of brachial valve of same specimen. 

5. Terebratalia smithi Arnold. Cat. No. 164977, U.S.N.M. Pedicle valve; longi- 

tude 29 mm. Same locality as fig.4. More prominent ribbing than speci- 

men shown in fig. 4. 

5a. View of brachial valve of same specimen. 

6. Terebratala occidentalis Dall. Cat. No. 164996, U.S.N.M. Brachial valve; lon- 

gitude 40 mm. Same locality as fig. 4. This species is most variable, as is 

evidenced by this and the following figures, which show a series collected 

at one locality. Found in the lower Pliocene (and possibly upper Miocene). 

bo 
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Fig. 7. Same species and locality as fig. 6. Pedicle valve; longitude 29 mm. 

7a. View of brachial valve of same specimen. 

8. Same species and locality as fig. 6. Pedicle valve; longitude 22 mm. 

8a. View of brachial valve of same specimen. 

9. Same species and locality as fig. 6. Pedicle valve of a less rugose variety; 
longitude 21 mm. 

9a. View of brachial valve of same specimen. 

PLATE LL. 

Fig. 1. Mya truncata Linneeus. Cat. No. 164950, U.S.N.M. Left valve; longitude 46 

‘\ mm. Pliocene (Fernando formation), Elsmere Canyon, near Newhall, Los 

Angeles County. Found also in the Recent fauna of the Arctic regions. 

2. Trochita filosa Gabb. Cat. No. 164949, U.S.N.M. Slightly imperfect speci- 

men viewed from above; maximum diameter 20 mm.; twice natural size. 

Same locality as fig. 1. Also found in the upper Miocene. 
2a. Same specimen. View from the side. 

3. Fissuridea murina Carpenter. Cat. No. 164945, U.S.N.M. Specimen viewed 

from above; longitude 14.5 mm.; twice natural size. Lower Pliocene, Third 

street tunnel, Los Angeles. Also found in the Pleistocene and Recent 

fauna of the coast. 

3a. Same specimen; view from the side. 

4, Cancellaria fernandoensis, new species. Cat. No. 164956, U.S.N.M.  Holo- 

type. Back view of imperfect specimen; altitude 17 mm.; twice natural 

size. Same locality as fig. 1. A similar or identical form was found in the 

Pliocene of the San Diego well. 

5. Tritonium sp. Cat. No. 164954, U.S.N.M. Back view of imperfect speci- 

men; altitude 20 mm.; twice natural size. Same locality as fig. 1. 

6. Pisania fortis Carpenter var. angulata, new variety. Cat. No. 164959, U.S.N.M. 

Paratype. Aperture view of imperfect young; altitude 30 mm. Same 

locality as fig. 1. A rather common species in the Pleistocene and Plio- 

cene of central and southern California. 

7. Pisania fortis Carpenter var. angulata, new variety. Cat. No. 164958, U.S.N.M. 

Holotype Aperture view of imperfect adult; altitude 49 mm. Same 
locality as fig. 1. 

8. Cyprea fernandoensis, new species. Cat. No. 164961, U.S.N.M. Holotype. 

View from back; longitude 40 mm. So far known only from same locality 

as fig. 1. 

8«. Aperture view of same specimen. 

9. Nassa hamlini, new species. Cat. No. 164946, U.S.N.M. Holotype. Aperture 

view of imperfect specimen; longitude 15 mm. Same locality as fig. 3. 

10. Chrysodomus cf. arnoldi Rivers. Cat. No. 164962 U.S.N.M. Back view of 

imperfect specimen. Same locality as fig. 1. Known also from the Pleis- 

tocene of San Pedro, Los Angeles County. 

ll. Priene oregonensis Redfield var angelensis, new variety. Cat. No. 164975, 

U.S.N.M. Holotype. Back view of imperfect and slightly contorted specie 

men; longitude 71 mm. Same locality as fig. 3. Common in the lower 

Pliocene of the Pacific coast. It is the precursor of the recent Priene ore- 
gonensis Redfield. i 

-12. Murex eldridgei, new species. Cat. No. 164955, U.S.N.M. Holotype. Back 

view; longitude 24 mm.; twice natural size. Known only from the same 

locality as fig. 1. Near the Recent MV. incisus Broderip. 

13. Pecten (Chlamys) hastutus Sowerby var. strategus Dall. Collection of Delos 

Arnold. Left valve; altitude 36 mm. Pliocene, Santa Barbara. Also 

found in the Pliocene of southern California. 
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Fig. 14. Peeten (Chlaimys) bellilamellatus Arnold. Collection of Delos Arnold. Holo- 
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type. Right valve; altitude 18 mm. Pliocene, Pacific Beach, San Diego. 

Known only from this horizon at this locality. 

Puate LI. 

Turritella pachecoensis Stanton. Cat. No. 165002, U.S.N.M. Back view of 
imperfect specimen; altitude 59 mm. LKocene, Rock Creek, Los Angeles 

County. This species is supposed to be characteristic of the Martinez 

formation (lower Eocene ). 

Turritella uvasana Conrad. Oat. No. 164974, U.S.N.M. Wax cast, back view; 

altitude 41 mm. Sespe Canygn, Ventura County. Supposed to be char- 

acteristic of the Tejon formation (middle Eocene). 

Turritella uvasana Conrad. Cat. No. 165004, U.S.N.M. Back view of imper- 

fect specimen; altitude 44mm. Eocene, Rose Canyon, San Diego County. 

Turritella ineziana Conrad (-}- T. hoffmanni Gabb). Cat. No. 164964, U.S.N.M. 

Lower Miocene, supposed equivalent of the Vaqueros formation, Chaffee 

Canyon, southwest of Piru, Ventura County. Supposed to be character- 

istic of the lower Miocene; found from San Mateo to San Diego counties. 

Turritella neziana Conrad. Cat. No. 164969, U.S.N.M. Back view of imper- 

fect specimen; altitude 36 mm. Tar Creek, north of Fillmore, Ventura 

County. Common in the Vaqueros formation, but good specimens are hard 

to obtain. 

Turritella ineziana Conrad var. sespeensis, new variety. Cat. No. 164970, 

U.S.N.M. Holotype. Aperture view of imperfect specimen; altitude 34 

mm. Same locality as fig. 5. 

Turritella ocoyana Conrad. Cat. No. 164990, U.S.N.M. Back view of imper- 

fect large specimen; altitude 60 mm. Topanga Canyon, 3 miles south of 

Calabasas, Los Angeles County. Supposed to be characteristic of the lower — 

Miocene. Common in central and southern California. 

Same species and locality; altitude 58 mm. 

Same species and locality; altitude 32 mm.; upper whorls. 

Turritella variata Conrad. Cat. No. 164991, U.S.N.M. Back view of imper- 

fect specimen; altitude 34 mm. Same locality as fig. 7. Supposed to be 

characteristic of the lower Miocene; so far known only in Fresno County 

and south. 

Same species and locality; slender variety; altitude 59 mm. 

Same species and locality; broad variety; altitude 43 mm. 

Turritella cooperi Carpenter (var. ) fernandoensis, new variety. Cat. No. 164957, 

U.S.N.M. Type. Aperture view of imperfect specimen; altitude 31 mm. 

Lower Pliocene, Fernando formation, Elsmere Canyon, near Newhall, Los 

Angeles County. A common form in the lower Pliocene of southern 

California. 

Turritella cooperi Carpenter. Collection of Delos Arnold. Aperture view of 

typical form. Lower Pleistocene, lower San Pedro formation, Deadman 

Island, San Pedro, Los Angeles County. Common in the Pliocene and 

lower Pleistocene from Ventura County southward. 

Turritella jewetti Carpenter. Collection of Delos Arnold. Typical form, 

aperature view; altitude 70 mm. Same locality and horizon as fig. 14; 

geologic and geographic range also about the same, < 
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ON A PECULIAR FORM OF METAMORPHISM IN SILI- 

CEOUS SANDSTONE. 

By Grorer P. MERRILL, 

Head Curator, Departinent of Geology, U. S. National Museum. 

It will be remembered that in 1891 attention was called to a crater- 
like depression in unaltered sedimentary rocks some twelve miles 
southeast of Canyon Diablo, Arizona, by the finding of a large num- 

ber of masses of meteoric iron in the immediate vicinity. Subse- 
quently the possible origin of the depression, or crater, was made a 

matter of investigation by Mr. G. K. Gilbert, of the U. 5. Geological 
Survey, who gave his results in his presidential address before the 
Geological Society of Washington, in 1896, under the caption of The 
Origin of Hypotheses. 

With the question of the origin of the crater the present paper has 
little to do. It is sufficient to say that Mr. Gilbert, after discus— 
sing various hypotheses, was led to regard that of an origin through 

explosive volcanic action as most plausible. This view has recently 
been discussed by Messrs. D. M. Barringer and B. C. Tilghman, of 
Philadelphia,“ who have undertaken a series of investigations based 
on the theory that the depression is due to the impact of a gigantic 
meteorite. 

Asis well known, the surface rock over a large part of the region is an 

arenaceous limestone, known as the Aubrey limestone, which has, ac- 

cording to Mr. Barringer, a thickness of some 350 feet. Immediately 
underlying this is a light gray sandstone from 450 to 500 feet in thick- 
ness. A peculiar and apparently very local form of metamorphism of 
this rock is the excuse for the present paper. 

The sandstone (Cat. No. 76834 U.S.N.M.) in its original and pre- 
vailing type is of a light gray color, distinctly saccharoidal and, in the 

walls of the crater, very friable, being in small masses easily disinte 
erated in the hands. Under the microscope it is found to be composed > 

«Coon Mountain and its Crater, Proc. Acad. Nat. Sci. Phila., December, 1905. 

Issued March 1, 1906. 
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of well-rounded quartz granules with an occasional grain of a plagio- 

clase feldspar, and a little dust-like material in the interstices, but the 

amount of interstitial material of any kind is very small. The general 
structure of the stone is shown in fig. 1 of Plate LIL. This type passes 
into what may be called the first phase of the metamorphism—an 

almost chalky white rock—(Cat. No. 76835 U.S.N.M.), still retaining 
the granular character and much of the original structure of the sand- 
stone, and crushing readily between the thumb and fingers. Under 
the microscope this type shows interesting structural changes which 
are only in part brought out by the photomicrograph reproduced in fig. 
2 of Plate LIT. A portion of the quartz granules retain their origi- 
nal characteristics. A larger portion are crushed and more or less dis- 
torted, though retaining their limpidity and high polarization colors. 
In many instances two adjacent granules are crushed and fractured at 
point of contact as though they had been struck a sharp blow with a 
hammer. This crushing has at times been carried so far that the rock 
is reduced to a fine sand (Cat. No. 76840 U.S.N.M.), each particle of 
which is as sharply angular as though disintegrated by a blast of dyna- 
mite (see fig. 4, Plate LII).¢ Of greater significance from the present 
standpoint is the presence in the still firm rock of a large number of 

granules which are so completely changed as to give rise to-forms at 
first glance scarcely recognizable as quartzes at all. A description of 
these is given in the discussion of the next phase of the metamorphism. 

In this second and very complete phase of metamorphism the origi- 
nal granular structure of the sandstone has almost wholly disappeared, 
as have also the original lines of bedding (Cat. No. 76837, U.S.N.M). 
The rock is chalk-white to cream-yellow in color, quite hard, though 
in thin fragments readily broken between the thumb and fingers, and 
lacks entirely the arenaceous structure. It resembles the decom- 

posed chert quarried at Seneca, Missouri, under the name of tripoli, 
more than any other rock that the writer can call to mind, although 
on casual inspection it might readily pass for an old siliceous or cal- 
careous sinter. This material, Mr. Tilghman writes, occurs spo- 
radically throughout the pulverulent material, of which it constitutes 

some 2 per cent in bulk and in fragments from the fraction of an 
inch to 10 or 12 feet in diameter. In one instance the drill passed 
through a mass of it some 50 feet in thickness at a depth of 500 feet 
below the surface. In the mass this variety shows an uneven platy 
structure extending directly across the original, almost obliterated, 
lines of bedding. Under the microscope this phase exhibits certain 
features new to the writer, at least, and which are quite at variance 
with our ideas of the stable character of quartz sand. The general 
structure is shown in fig. 5 of Plate LIL A more highly magnified 

foo) 

“This is the material referred to as ‘‘Silica’’? by Messrs. Barringer and Tilghman, 

and of which there are said to be ‘‘ millions of tons.’’ 



such would be pronounced to be a holocrystalline rock. It is, in fact, 

an ageregate of closely interlocking quartz granules with low and very 

uniform. relief, dull colors of polarization, and in the majority of 

instances a marked rhombohedral cleavage. So striking is this feature 
that at first the true nature of the mineral was not recognized. 
Extinctions are often undulatory, indicating a condition of molecular 

strain, and the cleavage lines are themselves at times more or less 
wavy. The appearance indeed is such as to suggest that the granules 
have been subjected to pressure while in a putty like or plastic condi- 
tion. With a high power and between crossed Nicols (fig. 3 of Plate 
LI) the rock is seen to be not holocrystalline, but to contain compara- 

tively small colorless interstitial areas, showing by ordinary light a 
fibrous structure, but which are for the most part completely isotropic 
between crossed Nicols, and which the chemical analysis suggests may 
be opal. From this condition the rock passes rarely through more or 
less vesicular to highly pumiceous forms (Cat. Nos. 76839 and 76840), 

showing to the unaided eye all the features of an obsidian pumice, but 
of a white color. This under the microscope is resolved into a color- 
less vesicular glass, more or less muddied through dust-like material 
and showing here and there residual particles of unaltered quartz. 
The glass does not, however, resemble the glass of a pumice, nor is it 
like that obtained by the artificial fusion of quartz in the geophysical 
laboratories of the Carnegie Institution. So far as the writer’s obser- 
rations go, it more closely resembles fulgurite glass, formed by the 
lightning striking in siliceous sand. This form, it is well to note, is 
quite rare, the material being first met with in what Mr. Barringer 
has designated as shaft No. 2, and at a depth of 130 feet. A few small 
pieces were found in digging the open cuts outside of the crater and 
but one piece Lying out on the surface. 

Chemical tests on (I) the unaltered sandstone; (I1) what may be 
called the crystalline variety, the finely laminated stone compared to a 
decomposed chert, and (II]) the pumice, gave Mr. Wirt Tassin results 
as below: 

(ie UnalteredesamdstonG ae - 3222 - sos n6 52 52 ee a ee Se {E103 oo aaa ae: goes 
NUmdetews se sao: 71 

100. 00 

Sir Onn 1h as eae 98. 63 
ITE@) rene or ite 0.18 

Gli Altercdesamgstouc seem sess soto Pte ee) BeOagen eran eas 0. 10 

Non Sasa eee ee 0. 99 

100. 20 
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(SLO pre he eee ee 95. 22 

7S 0 ae re 0.59 

CELL) (Pumiceoussvarlety24s- 2-552 eens ee ee eee Fe, Yn enna eae nnne 0.19 
CaQsi 207 eee 1.99 

Tones 4. sees 1. 20 

Tossvab 10022 se2 0. 40 

99.59 

A part of the lime in Analysis III was there as a mechanically 

admixed carbonate. The high ignition (0.99) in Il would suggest 
that a part of the silica is in the condition of opal, as already noted. 
Eliminating the ignition and the free calcium carbonate in III, it is 
evident that there is no essential chemical difference in the three 
samples. They vary as little as would probably three independent 
analyses of any one of the types from slightly different sources.“ 

As to the exciting cause of thismetamorphism. So far asthe writer 
has information, no more satisfactory theory has been advanced than 
that of the Messrs. Barringer and Tilghman,? who ascribe it to the 
impact and incidental heat of an enormous mass of meteoric iron 
which constituted a portion of the well-known Canyon Diablo fall. 
Startling as it may seem, the writer, without intending to commit 
himself in any way, has to acknowledge that it must at least receive 
consideration, for the simple reason that nothing else seemingly worthy 

of consideration presentsitself. Thatthere must have been intense heat, 
and that, too, only for a brief period, is certainly manifest. The 

force of impact of an ordinary meteoric mass, as is well known, is not 
great and the depth of penetration but slight. The majority of those 
that come to our earth are, however, following it in its orbit about 
the sun, and their speed on entering our atmosphere is, so far as 
determined, only some 3 to 10 milesa second. If, however, we con- 

ceive amass—as from the Leonides—meeting the earth head on, as it 
were, it would enter our atmosphere with an initial speed of 45 miles 
asecond. If sucha mass were of sufficient size to escape anything 
like complete destruction through burning, its force of impact would 
be enormous. Whether it could or did produce the effects described 
is, perhaps, yet an open question. 

“At the time Mr. Gilbert was making his investigations a chemical analysis was 

made by W. H. Melville, of the vesicular variety (No. III). This Mr. Gilbert 
has placed in my hands. It is as follows: SiO,-89.71; Al,O0,-1.20; FeO-0.34; CaQ- 

4.22; MgO0-0.22; K,O-0.15; Na,O-0.24; Co,-3.25; Tgn.—0.74; loss at 100°-0.20. Total, 

100.27. 

6Coon Mountain and its Crater. Proc. Acad. Nat. Sci., Phila. 1905, p. 885. 
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MICROSTRUCTURE OF SILICEOQUS SANDSTONE. 

FOR EXPLANATION SEE TEXT. 





A NEW SPECIES OF CRINOID (PTILOCRINUS PINNATUS) 

FROM THE PACIFIC COAST, WITH A NOTE ON BATHY- 

# CRINUS. 

-By Austin H. CiarK, 
Of the United States Bureau of Fisheries. 

In working over the stalked crinoids obtained by the United 

States Fisheries steamer /bu¢ross in the north Pacific, I find the 

following interesting form which has never been described. The 
species is represented by twenty-four calyces, most of them with more 

or less of the stem attached, fourteen stems and pieces of stems, and 
a number of detached arms and pinnules. None of the specimens are 
absolutely perfect, but four are nearly so, having lost only a few pin- 

nules, and in one or two the distal portion of the arms. These speci- 
mens were all obtained at station No. 3342, on September 3, 1890, in 
52° 39’ 30” north latitude, 132° 38’ 00’ west longitude, near the coast 
of Moresby Island, Queen Charlotte group, in a depth of 1,588 fath- 
oms. The bottom was gray ooze and coarse sand, and the bottom 
temperature 35.3° F. (corrected). This is remarkable in being the 
only stalked crinoid known from the eastern Pacific, with the excep- 
tion of the closely related Calamocrinus diomedxe A. Agassiz from the 
Galapagos Islands. I was at first inclined to regard this form as a 
second species of Cal/amocrinus, but a more careful examination has 
convinced me that it should be separated generically; and for it, there- 
fore, I propose the generic name of 

PTILOCRINUS4@ Clark, new genus. 

The characters of the genus are given with those of the type species, 
Ptilocrinus pinnatus. 

PTILOCRINUS PINNATUS Clark, new species. 

Type.—Cat. No. 22603, U.S.N.M. 

Basals completely anchylosed into a funnel-shaped cup as in Bathy- 

crinus, about four-fifths the height of the primary radials. The height 

e 
anriror, feather; Kpivor, lily. 
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of the basal cup is about equal to its width where it joins the radials, 

and to twice its diameter at the dorsal pole. (See fig.) 
Primary radials closely united, the interradial sutures usually dis- 

tinet, but in some cases nearly obsolete; basi-radial sutures usually 
rather more distinct than the interbasal. The primary radials are 
elongate, the median part of each one raised into a rounded ridge, 
giving the calyx a rounded pentagonal aspect when viewed dorsally. 
About two-thirds of the center of the superior edge of the primapgr 
radials is occupied by the first brachials: but the radials are not 
especially incised for their reception 

PTILOCRINUS PINNATUS. @, CROWN AND UPPER PART OF STEM. D, MIDDLE OF STEM. C, LOWER PART 

OF STEM. 1} NAT. SIZE, SEE ALSO PLATE LIII FOLLOWING PAGE 556, 

The arms are five in number, and are unbranched. They consist of 
about sixty joints, with pinnules on (in most cases the left of) the third 

and all succeeding. The first brachial is usually a syzygy, as are the 
fourth and sixth, with another after about ten joints, and two or three 
at irregular intervals toward the tip of the arm. The longest pinnules 
are between the twentieth and twenty-fifth, these having about thirty 
joints. The pinnules decrease gradually in length toward the calyx, 
the first having about twenty joints; distally the decrease in length is 
rather more rapid, the pinnules at the end of the arms having about 

ten joints. 
The longest stem is 355 mm. in length, and is composed of 360 joints, 

very uniform in size, but becoming somewhat lower toward the calyx, 
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and again near the base. The stem is smooth and very slender, all the 
joints being practically cylindrical; it tapers gradually from the base 
upward, expanding again slightly near the calyx. There appears to 
be a rather unusual amount of flexibility in the stem of this species, 
especially near the calyx, for in some of the specimens it is so much 
arched that the arms point straight down; on removing them from 
the aleohol, the stem may be straightened out again without injury. 

Interradial plates are present, similar in character to those of Ca/a- 
mocrinus diomedx, but much larger in proportion. 

Some of the specimens are parasitized by Hudima ptilocrinicola 
Bartsch, which in one has resulted in a very considerable distortion 
of the calyx. Another has three holes completely perforating the 
plates of the calyx, evidently made by this species. 

BATHYCRINUS AUSTRALIS Clark, new name. 

In 18764 Sir C. Wyville Thomson described a new Lathycrinus 
from a single specimen taken by the Challenger at Station No. 106, 
August 25, 1873, in 1° 47’ north latitude, 24° 26’ west longitude, 

under the name of athyerinus aldrichianus, illustrating his de- 

scription with a woodcut of a drawing made on board the Challenger. 
Subsequently about a dozen other specimens of PBathycrinus were 
obtained by the Challenger, which were referred by Sir Wyville to this 

species. 
In working up the stalked crinoids of the Challenger collection, Dr. 

P. Herbert Carpenter’ found that Sir Wyville had united two species 
under the name of B. a/drichianus, not realizing at the time that the 
single small specimen obtained near the equator was specifically dis- 
tinct from the larger examples secured in the South Temperate Zone. 

Now unfortunately Doctor Carpenter in his great work applied Sir 
Wyville’s name B. aldrichianus to the specimens obtained in the 
South Temperate Zone, being led into error through Sir Wyville’s 
later writings, where he limits the name 4. a/drichianus to these same 
examples; and he gives the new specific name Bathycrinus campbelli- 
anus (Wyville Thomson MSS.) to the single specimen obtained at 
station No. 106, the very one which eight years before served as the 
type of B. aldrichianus. The woodcut originally used in 1876 to 
illustrate 2. aldrichianus was used again in 1878° to illustrate the 
same species; but Doctor Carpenter in 1884 used the same woodcut to 

represent his 2B. campbellianus. It is clear, then, that the names 
B. aldrichianus and B. campbellianus are synonyms, being founded 
on the same specimen, and also that the name B. aldrichianus used by 

a@Jour. Linn. Soe. London, Zoology, XIII, p. 50, fig. p. 49. 

bChallenger Reports, Report on the Crinoidea, vol. xi of Zoology, p. 239. 

¢ The Atlantic, Li, p. 85, fig. 23. 
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Doctor Carpenter for the southern specimens is wholly inadmissible 
for them, being based on the specimen referred to (and described) by 
him as LB. campbellianus. 

I propose, therefore, that the species called by Doctor Carpenter 
B. aldrichianus be known as Bathycrinus australis, and that 46° 16’ 
south latitude, 48° 27’ east longitude, be considered the type-locality. 

The species of Bathycrinus, then, are as follows: 

Genus BATHYCRINUS Wyville Thomson. 

1872. Bathycrinus Wyv1LLE THomson, Proc. Roy. Soc. Edinb., VII, p. 772. 

Type.—Bathycrinus gracilis Wyville Thomson. 

BATHYCRINUS GRACILIS Wyville Thomson. 

1872. Bathycrinus gracilis WyvitLE THomson, Proc. Roy. Soc. Edinb., VII, 

p. 772. 

Type-locality.—47° 38 north latitude, 12°18’ west longitude; H. M.S. 
Porcupine. 

BATHYCRINUS CARPENTERII (Danielssen and Koren), 

1877. Ilycrinus carpenterii DANIELSSEN and Koren, Nyt Magasin for Natur- 

videnskaberne, X XIII, 3die Hefte, p. 45. 

Type-locality.—63° 22' north latitude, 1° 20’ east longitude; 65° 55’ 
north latitude, 7° 20’ east longitude; or 65° 15’ north latitude, 0° 36’ 
west longitude; Norske Nordhavsexpedition. Z 

BATHYCRINUS ALDRICHIANUS Wyville Thomson. 

1876. Bathycrinus aldrichianus Wvyvitun THomson, Jour. Linn. Soe., XIII, p. 

50, fig. p. 49. (= B. campbellianus of Carpenter. ) 

Type-locality.—1° 47 north latitude, 24° 26’ west longitude; H. M. 8. 
Challenger. 

BATHYCRINUS AUSTRALIS A. H. Clark. 

Bathycrinus aldrichianus P. H. CARPENTER (not of Wyville Thomson). 

Type-locality.—46° 16’ south latitude, 48° 27’ east longitude; H. M.S. 

Challenger. 

BATHYCRINUS PACIFICUS A. H. Clark. 

1907. Bathycrinus pacificus A. H. Cuark, Proc. U. 8. Nat. Mus., XX XII, p. 510, 

fig 2. 

Type-locality.—83° 18’ 10" north latitude, 185° 40’ 50” east longi- 

tude; U. S. Bureau of Fisheries Steamer A/batross. 



A NEW PARASITIC MOLLUSK OF THE GENUS EULIMA. 

By Pau Bartscx, 

Assistant Curator, Division of Mollusks, U. S. National Museum. 
? a b] 

Mr. Austin H. Clark recently called my attention to a Audima found 
parasitic upon a deep-sea erinoid (Ptilocrinus pinnatus Clark). The 
specimens were dredged by the U.S. Bureau of Fisheries steamer 
Albatross at Station 3342, in 1,588 fathoms, off British Columbia. 

These specimens are remarkable for a number of reasons; they rep- 
resent a truly parasitic species, a fact I believe not heretofore noted in 
this genus. All three of the individuais found had the proboscis 
deeply inserted in the side of the body of the crinoid, and it was neces- 
sary to sever it in order to release the shell. Some of the crinoids: 

show a number of punctures, probably all made by the /w/ima. 
The parasitic habit, the texture, and weak malleations of the surface 

recall certain forms of Sty/ifer, but the absence of the mucronate 
apex and the presence of the operculum place it in Lu//ma. 

EULIMA PTILOCRINICOLA, new species. 

Shell elongate-conic, thin, polished, transparent, tinged with bluish- 
white (the dried animal showing through the upper whorls as a gran- 
ular golden-yellow mass). Whorls eleven, increasing regularly in 
size, decidedly rounded, with the surface weakly malleated, having 
a few feebly developed varices which appear at irregular intervals 
as?narrow opaque vertical bands. Summit of the whorls closely 
appressed to the preceding turn, the extreme edge forming a slender 
spiral sutural band. Last whorl quite strongly inflated basally. 
Periphery and base well rounded, marked like the spire. Aperture 
moderately large, suboval; outer lip thin, evenly curved; columella 
slender, vertical, slightly reflected; parietal wall covered by a thin 

callus. Operculum thin, corneous. 
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The type, Cat. No. 195373, we. N. M. , Measures: “Leneth 9.5 mm., 
diameter 3.9 mm. 

This species differs from all the other West American Hu/imas of 
the same size by its rounded whorls and malleated surface. 

The three figures on Plate LIII of Pélocrinus pinnatus Clark show 
the Hudimas as found, enlarged 14 diameters. The separate figures 
of the Hulimas are enlarged about 6 diameters, the largest one being 

the type. 
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A New Parisitic MOLLUSK. 

FOR EXPLANATION OF PLATE SEE PAGE 556. 
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DESCRIPTIONS OF NEW SPECIES OF ORDOVICIAN 
FOSSILS FROM CHINA. 

By Sruart WELLER, 

Of the University of Chicago, Chicago, Illinois. 

The following new species of Ordovician brachiopods and trilobites 
were collected by the members of the Carnegie Institution Expedition 
to Eastern Asia in 1903-4. , They are all from the Ki-sin-ling lime: 
stone at two localities near Su-kia-pa, in the province of Ssi-ch’uan, 

China. Locality 20 C is ina gulch just northeast of Su-kia-pa, while 
locality 20 B is at the narrows of the Ta-ning River 14 miles above 
the same place. The formation from which the fossils were secured 
is a dark, massive limestone 3,500 feet in thickness lying comformably 
upon subjacent beds of Cambrian age. The fossils are all from the 
uppermost layers of the formation, and in age are approximately 
equivalent to the fauna of the Trenton limestone of North America. 

The types of the new species here described will be deposited in the 
United States National Museum on the completion of the forthcoming 
report of the Expedition to be published by the Carnegie Institution, 
in which work also illustrations of all the species will appear. 

Order BRACHIOPODA. 

PLECTORTHIS WILLISI, new species. 

Description.—Shell transversely subelliptical in outline, the hinge 
line a little shorter than the greatest width, cardinal extremities 
slightly rounded. Pedicle valve depressed-convex, slightly com- 

pressed toward the cardinal extremities; the beak small, scarcely 
incurved, cardinal area a little concave, sloping backward from the 
plane of the valve; cardinal margins angular. Brachial valve nearly 

as convex as the pedicle, compressed toward the cardinal extremities. 
Surface of each valve marked by from-twenty to twenty-five major, 
radiating, rounded costee, which, increase in width conspicuously in 
passing from the beak to the front margin; in each interspace between 
these major coste from one to three smaller ones which do not reach 
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the beak are intercalated. The more minute surface markings are 
destroyed. 

The dimensions of a pedicle valve are: Length, 7.5 mm.; width, 12 
mm.; height of area, 1 mm.; convexity, 2 mm. 

Remarks.—The most notable feature of this shell is the conspicuous 
broadening of the major costz in passing from the beak to the front 

margin. | 
The specific name is in honor of Mr. Bailey Willis, the leader of the 

Carnegie Expedition to China. 
Formation and Locality.—K\Ki-sin-ling limestone, localities 20 C and 

20 B, near Su-kia-pa, province of Ssi-ch’uan. 

CLITAMBONITES CHINENSIS, new species. 

Description.—Shell broader than long, the hinge line straight, the 
ereatest width at the hinge line or a little in front of it, the lateral 

and anterior margins describing a regular curve. Pedicle valve 
stronely elevated at the beak, the surface sloping from the umbo to 
the anterior and antero-lateral margins with a slightly convex curve, 
sometimes becoming a little concave as it approaches the anterior 
margin, the slope to the cardinal extremities somewhat more abrupt; 
cardinal area large, flat, sloping posteriorly from the hinge line in 
one specimen at an angle of 102° and in another at an angle of 115° to 
the plane of the valve, the cardinal margins sharp; delthyrium rather 
narrow, closed with a strongly convex deltidium, foramen terminal, 
encroaching upon the umbo; median septum inconspicuous; muscular 
impressions indefinite, rather large and flabelliform. Surface of each 
valve marked by fine radiating coste, two or three of which occupy 
the space of one millimeter. 

The dimensions of two pedicle valves are: Length, 15 mm. and 14 
mnm.; width, 18.7 mm. and 16.9 mm.; height of cardinal area, 5 mm. 

and 5 mm.; greatest width of deltidium, 3 mm. and 2.5 mm. The 
dimensions of a brachial valve are: Length, 16.5 mm.; width, 21 mm.; 
convexity, 4 mm. é 
Remarks.—This species is represented in the collection by only a 

small number of specimens, none of which are as well preserved as 
might be desired. It differs especially from other members of the 
genus in the terminal position of the pedicle opening, the pedicle 
apparently having passed through the foramen in a direction con- 
tinuous with the surface of the deltidium and not at an angle to it, 
as is usually the case. Apparently this position of the pedicle also 
modified the position of the spondylium, its surface being nearly 
vertical to the inner surface of the valve, in consequence of which the 
median septum becomes essentially obsolete. 

Formation and locality.—Ki-sin-ling limestone, localities 20 C and 
20 B, near Su-kia-pa, province of Ssi-ch’uan. 
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HEMIPRONITES TENUISTRIATA, new species. | 

Description.-_Shell wider than long, the valves subequally convex, 
the hinge line a little shorter than the greatest width, the cardinal 
extremities subangular. Pedicle valve most prominent on the umbo, 
the beak rather obtuse, the surface sloping from the umbo laterally 
and anteriorly with a gently convex curye; a slight, scarcely noticeable 
mesial flattening of the valve occurs toward the front, but no mesial 
sinus is present; cardinal area flat, rather large, with a broad deltidium, 
the cardinal margins angular. Brachial valve most prominent along 
the median line, but with no differentiated median fold, the greatest 
convexity at about the mid-length of the valve, the surface slightly 
compressed toward the cardinal extremities. Surface of each valve 
marked by exceedingly fine striz, which are scarcely visible to the 
naked eye, about eight occupying the space of one millimeter. 

The dimensions of a pedicle valve are: Length, 16 mm.; width, 

approximately 17.5 mm.; convexity, 5 mm.; height of cardinal area, 
3mm.; length of hinge line, 15 mm. The dimensions of a brachial 
valve are: Length, 17 mm.; width, 22 mm.; convexity, 5 mm. 

Remarks.—The specimens of this species in the collection are all too 
poorly preserved to allow the determination of its generic position 
with entire satisfaction. They have, however, the general form of 
European members of the genus //emipronites, and it is believed that 
this generic reference is correct, but the nature of the deltidium and 

the presence or absence of a foramen can not be certainly determined. 

The genus //lemipronites has not been recognized in the American 
faunas, and is known especially from the Baltic provinces in Russia. 
The species is evidently congeneric with the shell which Martelli has 
called Orthisina giraldi” and the two species are closely aliied. The 
species here described, however, is somewhat more finely striate, and 
it seems to be relatively a somewhat broader shell. 

Formation and locality.— isi-sin-ling limestone, locality 20 C, near 
Su-kia-pa, province of Ssi-ch’uan. 

Order LRiie@ BIA: 

AMPYX CHINENSIS, new spécies. 

Description.—Cranidium subsemicircular in outline, width 6.8 inm., 
length 3.5mm. Glabella prominent, produced anteriorly somewhat 
beyond the frontal margin, subangular along the dorsal median line, 

the sides convex and sloping rather abruptly to the dorsal furrows; at 

the anterior termination of the glabella is the fractured base of a 
slender cylindrical spine whose length can not be determined, lateral 
furrows obsolete. Occipital furrow narrow and shallow. Occipital 

« Boll. della Soc. Geol. Ital., XX (1901), p. 305, 

Proc. N, M. vol. xxxii—07——36 
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segment very short. The fixed cheeks are broad, convex, and subtri- 
angular in outline, marked by post-marginal furrows, which continue 

from the extremities of the occipital furrow. 
Remarks.—This species is a close ally of A. nasuwtus Dalman, but 

it differs from all illustrations of that species in its proportionally 
greater width. The thorax and pygidium have not been observed, 

the species being founded upon a single nearly perfect cranidium. 
Formation and locality.—\i-sin-ling limestone, locality 29 C, near 

Si-kia-pa, province of Ssi-ch’uan. 

ASAPHUS BLACKWELDERI, new species. 

Description. —Cranidium comparatively short and broad with the 
axis obsolete, obtusely angular in front, the palpebral lobes large and 

prominent, their anterior margins nearly opposite the middle point of 
the head; in front of the eyes the lateral margins diverge gradually to 
a point nearly halfway to the anterior margin, where they are rather 
broadly rounded, and then converge somewhat abruptly to the anterior 
extremity; back of the eyes the lateral margins diverge rapidly and 
curve backward tothe posterior margin, the width of the cranidium 
along its posterior margin being considerably greater than the distance 
between the eyes. The occipital furrow and segment faintly devel- 
oped. <A slight median tubercle is situated at a point about halfway 
between the line joining the posterior extremities of the eyes and the 
posterior margin, aside from which the surface of the cranidium is 
apparently smooth. j 

A free cheek is associated with this cranidium and possibly belongs 
to the same species; its lateral region is differentiated as a rounded 
marginal border, and its genal angle is produced into a rather strong 
genal spine. 

The dimensions of the cranidium described are: Length, 8 mm.; 

width between the eyes, 6 mm. ; width along posterior margin, 7.5 mm. 

Remarks.—Vhe outline of the cranidium upon which this species is 
established somewhat closely resembles that of A. expansus Dalman, 
the typical species of the genus, and both species are marked by a sim- 
ilar small median tubercle near the posterior margin. This Chinese 
species may be distinguished from its Kuropein ally, however, on 
account of the obsolete glabella. If the free cheek which occurs with 
A. blackwelderi really belongs to the species, this also will serve to 
distinguish the two forms by reason of its strongly developed genal 

spine, these spines being absent from the European species. 
This new species is named in honor of Mr. Eliot Blackwelder, who 

collected the type specimens. 
Formation and locality.—\Ki-sin-ling limestone, locality 20 B, near 

Si-kia-pa, province of Ssi-ch’uan. 
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ASAPHUS TANINGENSIS, new species. 

Description.—Cranidium rather long and slender, with the axis 
nearly obsolete; the palpebral lobes apparently rather small, situated 
back of the mid-length of the head. In front of the eyes the lateral 

margins of the cranidium describe the two sides of an ovate curve, 

gently diverging from the anterior extremities of the eyes, then 
broadly rounding and converging abruptly in front to the obtusely 
subangular anterior extremity; back of the eyes the lateral margins 
diverge abruptly with a gently convex curve to the posterior margin. 

Anteriorly the surface of cranidium is somewhat flattened to form 
an indistinct anterior limb. Occipital furrow and segment nearly 
obsolete. A faint median tubercle is situated on the median line of 

the head about halfway between the line joining the posterior extremi- 
ties of the eyes and the posterior margin, but aside from this the 
surface of the cranidium is smooth. 

The dimensions of the type specimen are: Length of cranidium, 

11 mm.; width at posterior margin, 11.5 mm.; width between the 

eyes, 7 mm. 

Remarks.—This species is known only from the cranidium and it is 

of course possible that it should be correlated with some one of the spe- 
cies here described from the pygidium alone. The only one of these 
pygidia, however, which is recognized from exactly the same locality 
as this species, is A. levis, which is such a short form that it is not 

at all likely to be a portion of the same species as this elongate crani- 
dium. The species should perhaps be referred to the genus JJega- 
lauspis rather than Asaphus, but this can not be determined from such 
incomplete material. 

Formation and locality.—\Ki-sin-ling limestone, locality 20 B, near 
Su-kia-pa, province of Ssi-ch’uan. 

ASAPHUS ASIATICUS, new species. 

Description.—Pyegidium subsemielliptical. in outline, moderately 
convex, the axis depressed, bordered by rather broadly rounded axial 
furrows which become obsolete posteriorly; plural slopes promi@ent 
just outside the axial furrows, then sloping with a convex surface to 

the margins, without a differentiated marginal border. Axis occupy- 
ing about one-third the total width of the pygidium anteriorly, taper- . 
ing posteriorly to a bluntly rounded point, divided by rather broad 
and shallow, obscure furrows into twelve segments. Pleural slopes 
divided into about twelve obscure segments which reach less than half 
way from the axial furrows to the margins, the most anterior furrow 
crossing the plural slope is broad and deep, being much more conspic- 
uous than those behind 
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The nimeneions of the type specimen, an incomplete pygidium, are: 
Length, 20.5 mm.; width, about 30 mm.; width of axis anteriorly, 
10 mm.; length of axis, 16 mm. 

Remarks.—This species is known only from the pygidium which is 
much like that of the European A. expansus, being distinguished 
chiefly by its greater proportional length and by the more obscure 
segmentation. 

Formation and locality.—K\i-sin-ling limestone, locality 20 C, near 
Su-kia-pa, province of Ssi-ch’uan. . 

ASAPHUS LAVIS, new species. 

Description.—Pygidium nearly semicircular in outline. The axis 
depressed, without segmentation, poorly defined by the nearly obso- 
lete axial furrows, occupying about one-fourth of the total width of 
the pygidium anteriorly; pleural slopes smooth, without segmenta- 

tion, convex toward the axis but becoming depressed in a broad, mod- 

erately concave marginal border toward the outer margin. The pos- 

terior extremity of the axis reaching the inner margin of the concave 
border. 

The dimensions of the type specimen are: Length, 12 mm.; width, 
23 mm.; width of axis anteriorly, 5.5 mm.; length of axis, 8.5 mm.; 
width of concave marginal border, about 3.5 mm. 

Remarks.—This species is represented in the collection by a single 
nearly complete pygidium. So far as can be determined, it seems to 
be a member.of the genus Asaphus in its strict sense, the species 
being especially characterized by its remarkably smooth surface. 

Hormation and locality.—Ki-sin-ling limestone, locality 20 B, near 
‘Su-kia-pa, province of Ssi-ch’uan. 

ASAPHUS CHINENSIS, new species. 

Description.—Vhis species is founded upon a single nearly perfect 
pygidium and is much like the last-described form. It differs in its 
proportions, however, its dimensions being: Length, 14 mm.; width, 

22.5 mm.; width of axis anteriorly, 6 3.8 mm.; length ‘of axis, 9.5 Ses 

h of concave marginal border, about 4 mm. The most marked 
iment woes between the two species is the much more conspicuous 
concave border in A. chénensés and in the sight though obscure traces 
of segmentation upon both the axis and fhe pleural slopes. This 
latter character, however, may be due to the removal of the test from 

the central portion of the specimen, and if the external surface were 
preserved it might be as smooth as A. levis. 

Formation and locality.—Ki-sin-ling limestone, locality 20 C, near 
Su-kia-pa, province of Ssi-ch’uan, . 
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MEGALASPIS MINOR, new species. 

Description.—Pygidium small, subelliptical in outline. Axis scarcely 
elevated above the general surface, about one-third of the total width 
of the pygidium anteriorly, tapering to the rather bluntly rounded 
posterior extremity, divided by nearly obsolete depressions into eight 

or nine obscure segments. Pleural slopes regularly convex from the 

sides of the axis to the margins, without a differentiated marginal 
border, marked by about six narrow, faint, grooved segments which 

reach halfway across the slopes. Anteriorly, close to the margin and 
parallel with it a subangular groove extends from each side of the axis 
about halfway across the pleural slopes; in front of and outside the 
lateral extremities of these grooves the surface is abruptly compressed. 

The dimensions of the type specimen are: Approximate length, 
9mm.; width, 14.5 mm.; width of axis anteriorly, 4.8 mm.; length of 

axis, 7 mm. 

Remarks.—This species is known only from the pygidium, and even 
that portion is incomplete. It is referred to the genus MJegalaspis by 
reason of the grooved pleural segments. The segmentation is very 
faint and would probably be even less distinct or perhaps obsolete 
entirely were the test of the specimen preserved. 

Formation and locality.-Ki-sin-ling limestone, locality 20 B, near 
Su-kia-pa, province of Ssi-ch’uan. 

ILLAENUS? BRONTEOIDES, new species. 

Description.—Pygidium subsemicircular in outline, flattened on top. 
Axis ill defined, unsegmented, occupying a little less than one-third the 
total width of the pygidium anteriorly, very slightly elevated in front 
and merging into the general surface of the pygidium posteriorly. 
Pleural slopes flattened on each side of the axis, sloping to the mar- 
gins exteriorly with a slightly concave curve. The surface of each 
pleural slope, when the test is removed, is marked by about twelve or 
thirteen very narrow and scarcely elevated ribs, which are grooved 
longitudinally and extend from the indefinite axial furrows about to 
the line where the surface begins its more abrupt slope to the lateral 
margins. 

The dimensions of the type-specimen are: Length, 8.5 mm.; width, 
14.8 mm.; width of axis anteriorly, 4.5 mm. 
Lemarks.—This species is represented by a single specimen in the 

collection, a nearly complete pygidium. It is a peculiar form, having 
the general contour of an ///zenus, but with the pleural slopes faintly 
segmented, suggesting the genus Gronteus. These segments are very 
faint, however, and would possibly not be visible at all were the 
Specimens completely covered with the test. 

Lormation and tocality.—Ki-sin-ling limestone, locality 20 C, near 
Su-kia-pa, province of Ssi-ch’uan. 
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DESCRIPTIONS OF NEW SPECIES OF MOTHS OF THE 
FAMILY COCHLIDIUDZ. 

By Harrison G. Dyar, 

Assistant Curator, Division of Insects, United States National Museum. 

The following new forms have been recently discovered by Mr. 
William Schaus during his travels through Mexico. 

PARASA CUERNAVACA, new variety. 

A form of P. chloris Herrich—Schaeffer, in which the green band on 

the fore wings is much narrower than in specimens from the Atlantic 
coast of the United States. The specimens agree with P. ménima 
Schaus in markings, but are distinctly larger and more robust. These 
are probably all local forms of P. ch/orzs, but this can not be positively 
stated until the larvee have been observed. I have described a form 

from Arizona in which the green band is broader than usual. These 
forms may be listed as follows: 

Parasa chloris Herrich—Schaetfer, eastern United States. 

var. huachuca Dyar. Huachuca Mountains, Arizona. 
yar. cuernavaca Dyar, Cuernavaca, Mexico. 
var. minima Schaus, Coatepec and Jalapa, Mexico. 
var. (intermediate between cuernavaca and minima) Costa Rica. 

Type.—(of var. cuernavaca) Cat. No. 10337, U.S.N.M. 

Five males from Cuernavaca, Mexico, June, July, and August, 1906 
(W. Schaus). 

EUCLEA RETROVERSA, new species. 

Fore wing blackish brown, with a pinkish tint along the costa and 

in a curved streak beyond cell to tornus, cut by a heavy black bar that 
runs out from the base along the submedian fold to margin; discal dot 

black, much elongated; a slender nearly straight silvery line sub- 

apically from costa to the pinkish band; a subbasal silvery line below 
cell, with a single outward are, within which the ground color is pink- 
ish. Hind wines pinkish brown, the fringe touched with dark brown 

-at the anal angle. Thorax, tip of abdomen, and legs dark brown. 
Expanse, 20 mm. 
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Three alee: Ct uernavaca, Monee: Sie and July, 1906 (W. Schaus). 
Type.—Cat. No. 10838, U.S.N.M. - 

Allied to diversa Druce and baranda Schaus, but both of these have 

rounded discal marks, and the shape of the silvery lines is different. 

VIPSANIA ANTICLEA Druce. 
4 

Male.— Agrees entirely in coloration with the female figured in the 
Biologia Centrali-Americana, except that the hind wings are pale 
instead of blackish. There isa marked difference in palpal structure 
between the sexes. In the female they are nearly porrect, the second 
joint being long and only very slightly curved; the end joint is stout 
and thick, square on the tip, thickened by the vestiture. In the single 
male before me the palpi have the second joint strongly curved, so 
that they stand upright, the third joint long but with a sharply tapered 
tip. The palpi are not over twice as long as the head, reaching not 
far above the vertex, whereas in the female they are three times as 
long as the head. The hind tibie have two pairs of spurs. The 
antenne are simple. 

This genus was: placed by me between M//resa and FEpiclea” on the 
supposition that the male antenne were pectinated to the tip. This 
proves to have been an erroneous assumption, the genus properly 
falling between V/psophobetron and Pseudovipsania. It differs gener- 
ically from the latter in having the middle spurs of the hind tibiz 
present, and falls in the table with Lithacodes, from which it may be 
separated by the wing shape, sunken head, and palpal structure. 

There is a possibility that this is not the male of Vipsania anticlea 
Druce, in which case it is a new species, but the markings and colora- 
tion are so exactly alike that I think the association is warranted, in 
spite of the different palpal structure in the two sexes. The single 

specimen is from Cuernavaca, Mexico. 

EUPROSTERNA COCHLIDIONIS, new species. 

Brownish ocherous, the fore wings sprinkled with brownish atoms; 
basal half darker brownish; a narrow dusky blackish line starts on 
costa at apical fourth, runs obliquely inward. to submedian vein, runs 
along that vein halfway to base, and is then continued straight to inner 

margin at basal third; another line starts from the costa at the same, 

or nearly the same, point and runs obliquely to the outer margin ee 

tornus. Hind wings pale brownish straw color. Expanse, 17 to 

19 mm. . 

Two males, Cuernavaca SaNiatied and Iguala, Guerrero, Mexico, 

June, 1906 (W. Schaus). 

«Proc. U. S. Nat. Mus., X XIX, 1905, p. 372. 
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Type.—Cat. No. 10339, U.S.N.M. 
The species with its straw-colored wings and diverging brown lines 

suggests a species of Cochiidion. 

PLATYPROSTERNA CERES Druce. 

Mr. Schaus captured four males in good condition at Iouala, Guer- 
rero, Mexico, altitude 2,400 feet, in June, 1906. 

PEROLA CLARA, new species. 

Brownish ocherous, the hind wings with an orange tint. On the 
fore wings are faint red-brown radial streaks on the discal and sub- 
median veins; a red-brown line from costa just before apex gradually 

curves more and more inward, reaching the inner margin a little before 
middle. Expanse, 26 mm. 

One male, Salina Cruz, Oaxaca, Mexico, September, 1906 (W. 
Schaus). 

Type.—Cat. No. 10340, U.S.N.M. 

This species has almost exactly the same markings as P. druceo/des 
Dognin, from Ecuador, but is a much smaller species. The dark line 
on the forewings, too, is slenderer and curves inward in a different 
manner. 

PROLIMACODES DIVIDUA, new species. 

Head and thorax dark brown, abdomen concolorous with the hind 
wings. Fore wings chocolate brown on the costal half, pale brown on 
the inner half, the two colors separated by a line that begins at the 
base near costa, runs parallel with it for nearly one-third its length, 
then curves down nearly to the submedian vein, runs along near this 
for another third, then goes obliquely, crenulated on the veins, to the 
apex; basal incision of the brown above submedian vein filled with 
silvery white, which runs out along the division of the colors to apex, 
diffused on the lower side; a broad patch of dark color along the inner 
margin, diminishing toward the tornus. Hind wings pale chocolate 
brown. Expanse, 27 to 30 mm. 

Two males, Cuernavaca, Mexico, June and August, 1906 (W. 

Schaus). 
Type.—Cat. No. 10841, U.S.N.M. 
Of the North American species this comes nearest to P. scapha 

Harris. I had at first thought it a variety of this, but the serrations 
of the antenne are longer and the brown costal area is differently out- 
lined. A female before me, from Rinconada, Vera Cruz, Mexico, 

probably belongs here, but the costal area is more rounded, as in 
scapha. It differs therefrom in the greater size of this patch, its 
crenulate outer edge and the pale area along the inner and outer 
margins being strewn with dark scales. 
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ON A COLLECTION OF CRINOIDS OF THE GENUS EUDIO- 
CRINUS FROM JAPAN, WITH DESCRIPTION OF A NEW 
SPECIES. 

By Austin H. Ciarx, 

Of the United States Bureau of Fisheries. 

The collections brought back by the United States Fisheries steamer 
Albatross from Japan contained, among many other interesting forms, 
320 comatulids belonging to the genus Hudiocrinus, which, with three 
others in the United States National Museum, also obtained in Japan, 

form the basis of the present paper. 
Hudiocrinus was found in abundance along the entire southern shore 

of Japan, from southern Kiusiu and the Linschoten Islands to the 
Gulf of Tokio, in water varying from 103 to 712 fathoms, with a bot- 
tom temperature of from 37.5° to 56.0° F. Only two species are rep- 
resented in the 1906 collection, but the specimens in the National 
Museum taken in 1896 prove to belong to a third species which we did 
not meet with. 

EUDIOCRINUS VARIANS P. H. Carpenter. 

There were collected 238 specimens from the following localities: 
Station No. 4906.—31° 39’ 00” north latitude, 129° 20’ 30” east lon- 

gitude, Tsurikake Saki Light bearing south 85° east, 17.2 miles dis- 
tant. Depth, 369 to 406 fathoms; bottom temperature, 43.4° F.; no 
bottom specimen. August 11, 1906. 
One small specimen. 
Station No. 4911.—1° 38’ 30" north latitude, 129° 19’ 00” east lon- 

gitude, Tsurikake Saki Light bearing south 88° east, 18 miles distant. 
Depth, 391 fathoms; bottom temperature, 41.9° F.; bottom, gray glo- 
bigerina ooze. August 12, 1906. 

Four rather small specimens. 

Station No. 4912.—31° 39’ 40” north latitude, 129° 20’ 00” east lon- 

gitude, Tsurikake Saki Light bearing south 84° east 17.5 miles distant. 
Depth, 391 fathoms; bottom temperature, 41.9° F.; bottom, gray glo- 

bigerina ooze. August 12, 1906. 
Thirteen medium-sized specimens. 
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Station No 0. 4916. — 310 BL’ Of 0" nor orth latitude, 129° 25’ 30!" east jee 

gitude, Tsurikake Saki Light bearing north 62° east, 14.8 miles dis- 
tant. Depth, 427 fathoms; bottom temperature, 41.9° F.; bottom, gray 
elobigerina ooze and broken shell. August 12, 1906. 

One small specimen. 
Station No. 4916.—30° 25’ 00” nor éh latitude, 129° 06’ 40” east lon- 

gitude, Gwaja Shima bearing south 37° east, 37.5- miles distant. 
Depth, 361 fathoms; bottom temperature, 42.7- F.; bottom, gray 

sand, globerina ooze, and broken shell. reeene 13, 1906. 
Three medium-sized specimens. 
Station No. 4919.—30° 34' 00” north latitude, 129° 29’ 00” east lon- 

gitude, Kusakaki Jima bearing north 10° east, 17.5 ae distant. 
Depth, 440 fathoms; bottom temperature, 41.8° F.; bottom, globige- 
rina ooze. August 13, 1906. 

One hundred one yous goede ed specimens, 
Station No. 492 00” north latitude, 129° 22’ 00” east lon- 

gitude, Kusakaki Tis bearing north 10° east, 17.5 miles distant. 
‘ Depth, 440 fathoms; bottom temperature, 41.8° F.; bottom, globige- 

rina ooze. August 13, 1906. 

Five See 
Station No. 49 north latitude, 135° 38’ 50” east lon- 

gitude, Shio Misaki Light bearing north 49° east, 7 miles distant. 
Depth, 712 fathoms; bottom temperature, 37.5° F.; bottom, brown 

mud, pebbles, and foraminifera. August 31, 1906. 

Nine medium-sized specimens. 
Station No. 5082.—84° 05’ 00” north latitude, 187° 59’ 00” east lon 

gitude, Omai Saki Light bearing north 22° east, 33 miles distant. 
Depth, 662 fathoms; bottom temperature, 37.7° F.; bottom, green 
mud, fine sand, globigerina ooze. October 20, 1906. 

Seventy medium-sized specimens. 
Station No, 508: > O4' 20" north latitude, 137° 57’ 30” east lon- 

gitude, Omai Saki ‘Light bearing north 234° east, 34.5 miles distant. 
Tania 624 fathoms; bottom temperature, 38.1° F.; bottom, fine gray 

sand and globigerina ooze. October 20, 1906. 

Twenty-eight large specimens. 
This species was obtained at depths varying from 361 to 712 fathoms 

and at temperatures of from 37.5° to 43.4° F., the average depth being 
483.6 fathoms and the mean temperature being 40.8° F. The speci- 

mens from Station No. 5083 were the largest, measuring: arms, 106 
mm.; longest cirri, 50 mm. There is considerable variation in this 

species in regard to the extent-of the first brachials beyond the centro- 
dorsal. In most of the examples the first brachials are fairly conspicu- 
ous, but in one or two they do not show at all, so that the first pinnule 
is borne on the lowest visible arm joint. The arms and cirri are long 

FOR 
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and slender, the centro-dorsal comparatively small, giving this species 

a remarkably attenuated appearance. The color in life is a dull 
purplish brown, the skeleton and cirri nearly white, the dise black. 

EUDIOCRINUS JAPONICUS P. H. Carpenter. 

There were collected 82 specimens from the following localities: 
Station No. 4900.—82° 28’ 50” north latitude, 128° 34’ 40” east longi- 

tude, Ose Saki Light bearing north 83° east, 14.5 miles distant. 
Depth, 207 fathoms; bottom temperature, 52.9° If.; bottom, fine gray 

sand and broken shell. August 10, 1906. 

Four small specimens. 
Station No. 4903.—32° 31’ 10” north latitude, 128° 33’ 20” east longi- 

tude, Ose Saki Light bearing north 22° east, 6 miles distant. Depth, 
139 to 107 fathoms; bottom temperature, 52.9° F.; bottom, gray sand 
and broken shell. August 10, 1906. 
Two medium-sized specimens. 
Station No. 4916.—One medium-sized specimen. 
Station No. 4919.—Two specimens. 
Station No. 4934.—-80° 58’ 30" north latitude, 130° 82’ 00” east longi- 

tude, Sata Misaki Light bearing north 775° east, 7 miles distant. 
Depth, 152 to 103 fathoms; bottom temperature, 56.0° F.; bottom, 

rocky. August 16, 1906. 
Thirteen medium-sized specimens. 
Station No. 4958.—32° 36’ 20" north latitude, 132° 24’ 30” east longi- 

tude, Mizimoko Shima Light bearing north 26° west, 29.3 miles dis- 

tant. Depth, 405 fathoms; bottom temperature, 40.1° F.; bottom, 
green and brown mud, fine gray sand, and foraminifera. August 23, 

1906. 

Eleven large specimens. 
Station No. 4975.—Two medium-sized specimens. 
Station No. 4976.—33° 29’ 50” north latitude, 135° 38’ 30” east longi- 

tude, Shio Misaki Light bearing north 59° east, 6.4 miles distant. 
Depth, 545 fathoms; bottom temperature, 38.7" F.y bottom, brown 
mud and small stones. August 31, 1906. 

Three medium-sized specimens. 
Station No. 4980.—4° 09’ 00” north latitude, 137° 55’ 00” east 

longitude. Depth, 507 fathoms; bottom temperature, 39° F.; bot- 
tom, brown mud, fine sand, and foraminifera. September 1, 1906, 

Twenty-five medium-sized specimens. 
Station No. 5079,.—-34° 15' 00" north latitude, 138° 00/00” east longi- 

tude, Omai Saki Light bearing north 29” east, 24 miles distant. Depth, 
475 fathoms; bottom temperature, 39.1° F.; bottom, pebbles. Octo- 
ber 19, 1906. 
Two medium-sized specimens, 
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Si No. 5082 32 Two medium: sized specimens. 
Station No. 6083.—¥ifteen large specimens. 
Eudiocrinus japonicus was found at depths of from 103 to 712 

fathoms (mean 388 fathoms) with bottom temperatures ranging from 
37.5° to 56.0° F., the mean being 43.5° F. The largest specimens 
(arm 125 mm., longest cirri 54 mm.) are from station No. 4958, where 

E. varians was not found; but examples from station No. 5083 are 
nearly as large (arm 100 mm., longest cirri 42 mm.), and were asso- 

ciated with large individuals of the other species. 
The two species were found associated at the following stations: 

Bottom Station Denthee| | 
| pth. tempera- 
| number. 7 

oe ’ font eel ee 

i Fathoms. | °F. | 
ASI6 | 1361 ADTs | 
4919 | 440 Ais Siem 
4975 | 712 peat osietss 
5082 662 | Silent 
5083 624 38.1 

al U td) EF. varians only was found at— 

Seeks Bottom 
| Station | 

2 1) eDepth: tempera- 
| number. aGeeL 

Fathoms. ° FP. 
} 4906 369-406 | 43.4 
| 4911 891 41.9 

4912 391 } 41.9 

4915 | 427 41.9 
4920 440 41.8 

E. japonicus only was found at— 

ae | Bottom 
Station 2 | ites 

| : Depth. tempera- 
number. as, 

EE es eS 

Fathoms. SPE: 
4900 | 207 | 52,9. 
4903 IBGE |) B29) 
4934 | 152-103 56. 0 
4958 | 405 40.1 
4976 | - 545 Ssuiaena| 
4980 507 39.0 | 
5079 | 475 | 3901 

| | 

The type of /. varians was obtained in 16> 42’ north latitude, 119° 22’ 
east longitude, in 1,050 fathoms, and that of /. japonicus in 34> 7 
north latitude, 138° 0’ east longitude, in 565 fathoms, the temperature 
in the case of the former being 37° and in the case of the latter 38.1°; 
while the natural inference would be that 4. varéans was an abyssal 
form inhabiting very cold water and /. japonicus a comparatively 
shallow-water form, the data here given suggests that in reality both 
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cerned, although it is worthy of note that at the stations with the least 
depth and highest temperatures /. japonicus alone was found. Another 
interesting fact is that at the stations where both species occurred 
together the examples of each were of practicaliy the same size; where 
E. varians was large and robust /. japonicus was also large and robust, 
and, conversely, where /. varians was small “4. japonicus was also 
small, thus suggesting that the same factors influenced the growth of 
each in the same degree. 

Eudiocrinus japonicus can be distinguished at a glance from /. 
varians by its more robust and massive appearance. In color the two 

species are practically the same. 

EUDIOCRINUS TUBERCULATUS Clark, new species. 

In general similar to /. japonicus, but even more robust, with the 
junctions of the first eight or ten brachials strongly tubercular. The 

tubercle between the first two is in the median line; those on the 

following joints lie alternately on either side of the arm. 
The greatest difference between this species and /. japonicus is in 

the character of the cirri; in 2. tuberculatus they are but 18 mm. in 
leneth consisting of about 17 joints, although the specimens are rather 
larger than any of my /. japonicus, in the largest of which the cirri 
reach 54 mm. in length. 

Station No. 3661.—Off Uki Shima, Gulf of Tokyo, 169 fathoms; 
bottom temperature, 48° F.; bottom, mud and pebbles. October 13, 

1896. 

Type.—Cat. No. 22604 U.S.N.M. from this station. 

Three specimens. 
The following is a list of the known recent species of Hudzocrinus: 

HUDIOCGCRINUS BP: oH. Carpenter. 

1882. Eudiocrinus P. H. Carpenter, Jour. Linn. Soc. (Zool.), XVI, p. 493 

(first mentioned p. 488); new name for Ophiocrinus Semper, preoccupied. 

Ophiocrinus indivisus Semper. Type. 

EUDIOCRINUS ATLANTICUS Perrier. 

® 

1883. Eudiocrinus atlanticus PERRIER, Comptes Rendus, XCVI, p. 726. 

Type-locality.—Gulf of Gascony, 896 meters. French steamship 
Travailleur. 

EUDIOCRINUS GRANULATUS Bell. 

1894. Hudiocrinus granulatus Bex, Proc. Zool. Soc., 1894, p. 397, pl. xxrm (first 

mentioned p. 396). 

Type-locality.—Macclestield Bank, west of Luzon, Philippine Islands; 
34-40 fathoms. H. M.S. Hgerza, 
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EUDIOCRINUS INDIVISUS (Semper). 

1868. Ophiocrinus indivisus Semper, Archiv fir Naturgesch., Jahrg. 34, Bd. 1, 
p- 68. = 

Type-locality.—Pandanon,: near Bohol, Philippine Islands: 80 fath- 
oms. Prof. C. Semper. 

EUDIOCRINUS JAPONICUS P. H. Carpenter. 

1882. Eudiocrinus japonicus P. H. CARPENTER, Jour. Linn. Soc. (Zool.), XVI, 

p. 495; detailed description on p. 499. 

Type-locality.—34- 7 north latitude, 188° 0° east longitude 
off the south coast of Nipon; 565 fathoms. H. M. 8. Challenger. 

EUDIOCRINUS SEMPERI P. H. Carpenter. 

1882. Eudiocrinus semper. P. H. Carpenter, Jour. Linn. Soc. (Zool.), XVI, 

p. 495; detailed description p. 497. 

Type-locality.—34° 8' south latitude, 152° 0’ east longitude, near 
Sydney, New South Wales; 950 fathoms (figured specimen). H. M.5. 

Challenger. 

EUDIOCRINUS TUBERCULATUS A. H. Clark. 

Type-locality.—_ Off Uki Shima, Gulf of Tokyo; 169 fathoms. 

U.S. 8. Albatross. 

EUDIOCRINUS VARIANS P. H. Carpenter. 

1882. Eudiocrinus varians P. H. Carpenter, Jour. Linn. Soc. (Zool.) XVI, p. 

495; detailed description p. 496; first. mentioned p. 494. 

Type-locality.—16° 42' north latitude, 119° 22’ east longitude, off the 
west coast of Luzon, Philippine Islands, 1,050 fathoms. H. M. 5. 

Challenger. 



NOTES ON THE PORCUPINES OF THE MALAY PENINSULA 
AND ARCHIPELAGO. 

By Marcus Warp Lyov, Jr., 

Assistant Curator, Division Mammals, U. S. National Museum 
¢ 

The following notes are of a preliminary nature only, and are 

written with the idea of bringing together in one place a consideration 

of the systematic names of the Malayan porcupines and the characters 
by which these animals are arranged into natural groups, both of 

which considerations are at present scattered through various publi- 
cations. The main features brought out in this paper are the division 
of the Old World porcupines into two subfamilies; the revival of 
Cuvier’s name Acanthion as a genus for the short-tailed Malayan 
porcupines; the revival of Linneeus’s name //ystrix brachyura as the 
proper specific designation of the short-tailed porcupine of the Malay 
Peninsula; the description of a new genus and species of short-tailed 
porcupine collected in northern Sumatra by Dr. W. L. Abbott in 1906; 
and the description of a new species of Atherurus from Pulo Terutau, 
off the west coast of the Malay Peninsula. The presence of two dis- 
tinct genera of long-tailed porcupines in the Malayan region caused 
considerable confusion in the use of names by the older writers, but 
Jentink,” in 1894, clearly pointed out the true status of these groups. 
Seba was well acquainted with three of the four genera of Old World 
porcupines that have been recognized up to the present time, and it 
was largely from his descriptions and plates that Linneeus in the tenth 
edition of the Systema Naturae based three names of the Old World 

porcupines, which at that time were regarded as so many distinct 
species and not as distinct generic types as they have since been con- 
sidered. 

It is to regretted that more examples of the typical genus /Lystrix 
have not been available in the preparation of these notes for deter- 
mining the true status of the genus, Acanth/on, which has usually been 

@ Notes Leyden Museum, XVI, 1894, p. 205. 
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considered synonymous with part of //ystriv. However, the material 
at hand shows very considerable differences between //ystrix proper 
and Acanthion, which will be pointed out further on. With regard 
to some of the species in the various genera of Malayan porcupines, I 
have not seen a sufficient number of specimens to determine the char- 
acters satisfactorily. Where several forms of one group, each form 
occupying a definite and isolated geographic area, have been named I 
have made use of the names bestowed upon them even if their specific 
characters are not clear, believing this plan better than to place them 
under one specific name, for material is as lacking to show their iden- 
tity as it is to show their distinctness. 

The list of works to which reference has been made in preparing 
these notes will be found under the synonymy of the different species 
or referred to in footnotes. The specimens on which these notes are 
based are listed in the table of measurements, page 593. They repre- 
sent forty individuals from Malaya, thirty-three skins with skulls, two 
odd skulls, and five skeietons. All but three of these specimens were 
collected by Dr. W. L. Abbott, and have been presented by him to 
the U. S. National Museum. 

KEY TO THE GENERA OF MALAYAN PORCUPINES. 

a Tail short, less than one-fourth length of head and body; caudal hairs terminating 

mostly in hollow capsule-like structures, molars rootless, sacral vertebrze 

110) eee ee PI Se mae. s SOG RG EORtG onaee Subfamily Hysrricinz, p. 578 

6 Dorsal profile of skull arched, nasals extending back to level of lachrymals, and 

contained into dorsal outline two and one-half times.....--- Acanthion, p. 578 

bb Dorsal profile of skull nearly straight, nasals extending back to level of anterior 

border of infraorbital foramen, contained into dorsal outline three and one- 

half timess 2253.3 to ao eos nee eee Oe ee eee Thecurus, p. 582 

aa Tail long, one-third to one-half length of head and body, terminating in a tuft of 

modified bristles, molars rooted, sacral vertebre three. 

Subfamily ATHERURIN”, p. 584 

c Each caudal scale subtended by three hairs, terminal bristles alternately 

expanded ‘and contracted! 25: sa2. 1. ass esese ce eee eee Atherurus, p. 584 

ce Each caudal scale subtended by a single hair, terminal bristles of uniform 
width throughout<. ceccscce ee eet cee ee eee eee eee Trichys, p. 588 

Tabular view of the principal external and cranial characters of the genera of Old World 
porcupines. 

Characters. 

| Acanthion. 
Atherurus. Trichys 

| Hystrix. | Thecurus. 

Tail short, less thanione-fourthshead and" body. -s---- s2ess2- eens eae ceee seen SQA IES ecalls 
Tail longer, one-third to one-half head and body ............-.-.-.-.------------ sis tail oaie =| =eatosatl elle 
Tail longer, one-half headland! bod yes: sae eeeece eee nee eee eeiae Bae nae esaal abate 

Caudal hairs terminating mostly in a hollow, open, capsule-like structure four 
to five times longer than:wide:2.2<)-2-+ See scccesen cree ash osteo anerien cece > Gul Bap cab Nyse (th es oats 

Caudal hairs terminating mostly in a hollow, open or closed capsule-like struc- 
ture three times longer that wide... => see see cence an ee eens eee eeeeee ware | Saas | Oeil ere 

Caudal hairs, flattened bristles alternately expanded and contracted ........--- See steel orl hos | poae 
Caudal hairs, flattened bristles of uniform width throughout........--...s0e----leeeelee cele eeeleeee x 
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Tabular view of the principal external and cranial characters of the genera of Old World 
porcupines—Continued. 

_ 

Characters. | 3 Ss }§| 8 2 

Pei SiS (Sle 

A mane or crest of long bristles on nape and upper back ....................---- | Sealeee | sone yseea| cers 
Nape and upper back mainly covered with flattened, grooved spines..........--).... le <a| 

Long quills (150 to 300 mm.), dark, with light rings, on lower back ............-- Naescal[nscog [arses ae 
Long quills (1830 mm.), dark, with light base and apex and grooved flattened 

SPINES OMe OWT ECan ast so seicei eo seicieeytotiets emeisaitin cee eee aedee Eoocac aeollodec|lsosolo~. sbuelbous 
No quills in pelage, all grooved flattened spines, a few long stiff bristles on 

LO WET 06 Cane eee etree eae trae rene See eee elnle s ISS DIOS Oe cae oe b do oe ed were a(LccMec ae 

Width of a single nasal contained in its length less than three times............ x SS Sah ee eee 
Width of a single nasal contained in its length about four times ..................... heaps 

Nasals extend backward on upper surface of skull as far back as squamosal | | | 
roots of zygomata, contained in dorsal outline one and one-half times ........ | S< edteclsebe|ssesiseae 

Nasals mainly confined to rostrum, back only to level of lachrymal, contained | 
Into dorsaloutline tworandrone-half tbimeswanesc-ssschseckceecice ccs esoe--- reestyl Me soe eset ites eee 

Nasals confined to rostrum, back to anterior margin of infraorbital foramen | 
contained into dorsal outline three and one-half times..............---..---.------ haste .| 

Malar thin but relatively very broad, without groove.on lateral face ....-...---- < | * : Xme | aes 
Malar thick but relatively narrow, with well-marked groove on lateral face......2.).2......-/.2.. 

IMPETIOT DAT OMraOLnpita ltoramentslend eteeece oss ease nee sere se ccc cece eee ae SESS Ne Stel aH ee 
Interniormbunotiniraorbital foramen heavy -.a.>scsceoncctesl loses deo skcheeosnceecleses|occ.soee 

Outerbarwotimiraonrbitalitoramen heavy acce-ce- 2 s-22sso secs dues sees eons ee abi es CF ease 
Outer bar omniraorbital toramenslender: 2. 2522254022. 52. sono se coe een eee eeeee|ece. SS.\| 3 

| 
Zygomatic process of maxilla forming only a very slight support for malar ..... | <x | 
Zygomatic process of maxilla forming a well-marked backward support for | | | 
NaI ee cc odhe enon sero Sear de eCoH a SUDO SB OOHECE NAO AA BP SECO aa uaar a nceaneete anes \San| ses Gocallense 

INO IMLETOROLEAlyCONSURI Gb OW sees = ste eleicle oe eclosion oe ste ae coe eo ee tees nee a lll HS Si Same pare eae 
HMLerOLp tal constmction) shipmbtly ndicatedsc ss. 2) Seco sess eee mone el soe enon nln secre Se eee Roca [enue |e 
Bvidents DitsliPhtimterorbital ComstrictioNas+-5--2s..- lol Se ecne ee aene esse coealln ee esanSuel 
Wielieman wed) interorptalCOnsprictOne sassenes coe sass san ste) eee et Silene eres 

A depression on top of skull at meeting of sagittal and coronal sutures at a level 
PUSIEHION LOsquamosH roots OnzyeOmMaAtan. 55-2 2222 aes eee eee eee esl se lee i [yet oe 

No depression on top of skull at meeting of sagittal and coronal sutures which | | | 
Mech online withisquamosal roots of zysomata. .-.5.--522.5.0ee-- a. cence se eecle. x | < | : 

Supero-posterior laterallaspect, of maxilla angular... .2.222.2-coececeeeececcccec. | Ce eres | eed eene 
Supero-posterior lateral aspect of maxilla rounded ............ ...2..2.......--- Hae ws lesen esc x 

| 
Basi-occipito-sphenoid scarcely narrowed between pterygoids................-. Aeceellase 
Basi-occipito-sphenoid much narrowed between pterygoids.............-...---..... [eras teh | Ses 

Well-marked fossa on outside of mandible just beneath condylo-coronoid noteh.|............. 
No well-marked fossa on outside of mandible just beneath condylo-coronoid 

PLOUGH me meeertceie tee fe Sel cisnice eee nes Ree See eter alike o we che monde die nec x Cruise ee ee lee eee 

INoMMb ero tad orsdlay ecle pies sane cm mec oe eee ee kere one eee eee Moe Peale du lade lata! ete 
Niamniberno fl umbary verte bres Geen nas seco cee cecce cen. ene on suc os eval cgen SSeS WL eset 5) 5 
NUMMER OL SBCKAlOVeErUEb Tee Osos ace voces oe cece ss oais cae aisabseccebsees cue neeacacs Sant ea BE 2.83 
NMI eIrO ean daleviertebres Ga oaceere seme e eens cat ene arc ane ck ence Moseeeenee ee Sal Lay IE OYE | aa 

Neural spine of axis large and much compressed laterally.................--.-. sale |. =e 3K 
Neural spine of axis much smaller, tri-prismatic in form.....................-. Alec ee |epne el erer 

Seventh cervical with 2 neural spine 2 to3 times the length of the spine of the | 
SUKI nce spe cisierstais ate ote Se loa Cee tesa ne cis os ciae cine ooo id cece beeeteceeu: |exere eae bee ee 

Seventh cervical with a neural spine no longer than that of sixth..............|.... See Se 

Mum ben Orstennalises@ ments son seen saseaa ei. sote eeiicic oe sees ene ao ocnee ake snes Sapa) |) 7 iG 7 

We LALSELOO MESS my PSIG Olt seem eco ee eee cies sete nat Sasa ee sae eee cae keen x | bor! eee 
MoOlarsrOo red mbrachydontssssssate as oo aeise oons oe tee renee none cn Aer Src etal lees x |? 

| 

«Apparently there is some variation in the number of vertebra, especially lumbar, 
caudal. See Cederblom, Zool. Jahrb., XI, 1897-98, p. 499. 

sacral, and 
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Subfamily HYSTRICIN 4%. 

The subfamily Hystricine is characterized among the Hystricidee 
by having a short external tail, without a well-marked hairless scaly 
portion between its base and apex, in having the terminal hairs of the 
tail modified into hollow capsule-like structures, mostly open at the 
ends, in the possession of well-developed quills on the back, in having 
four sacral vertebra, and rootless, hypsidont molars. It contains 
three genera: //ystrix (not considered in these notes, because not 

found in the Malayan subregion), Acanthion, page 578, and Thecurus, 

page 582. 

ACANTHION F. Cuvier. 

1822: Acanthion F. Cuvier, Mem. Mus. Hist. Nat. Paris, 1X, 1822, p. 413, pl. xx 

bis, figs. 3, 4. 

Type.—Acanthion javanicum, from Java. 
Species.—Acanthion brachyurum (Linneus), Malay Peninsula; A. 

longicaudum (Marsden), Sumatra; A. javanicum F. Cuvier, Java; 

A. crassispinis (Ginther), Borneo. | 

Diagnostic characters. —Externally similar to /Zystrix, but without 
a crest or mane and quills not so long. Cranially it differs in having 
much smaller nasals, extending back only as far as on a level with the 

lachrymal bones, and contained into the dorsal outline two and one- 
half times, instead of extending as far back as the squamosal roots of 
the zygomata and contained into the dorsal outline one and one-half 
times, as in //ystriz. No depression on upper surface of skull at the 
union of sagittal and coronal sutures. Molars rootless. 

External characters.—Size large; head and body about 600 to 700 
mm.; tail short, about one-fifth length of head and body. Upper sur- 
face of head clothed with stiff, rounded, bristly hairs, those on the 
nape considerably elongated, but not forming the well-defined mane 
or crest found in //ystriz. Upper half of back and shoulders covered 
with flattened spines, usually each with dorsal and sometimes ventral 
erooves. About the middle of the back these spines replaced by large 
heavy quills, light in color, with a single dark band near the middle 
or toward the basal side of the middle. The quills vary in length 
from 50 to 250 mm., and are longest toward the middle of the back, 
becoming quite short near the rump, where, however, they are still 
quills and bear no resemblance to the flattened spines found on the 
upper half of the back. On the base of the tail the quills become 
longer again. The distal portion of the tail is clothed with peculiar 
hairs. (Plate LVI, fig. 1.) The basal portion of each (10 to 15 mm.) 
is quite hair-like, but it abruptly expands out into a hollow cylinder, 
like an elongated capsule, about 5 mm. wide and about four to five 

times as long. Nearly always the ends of these capsule-like hairs are 
open, but rarely the sides of the capsule are prolonged to meet in a 
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pointed apex. The sides of head, the under parts, and the legs are in 
general covered with soft flattened spines similar to those in the upper 
back, but shorter and not so stiff. 

Skeleton. —The main features of the skull of the genus Acanthion 
have previously been pointed out. The relative size and shape of the 
skull and of its various parts are clearly shown in fig. 5, Plates LIV, LY, 
and LVI, so that no detailed description is necessary here. The verte- 
bral formula is Cv. 7, D. 14, L. 5,8. 4, Cd. about 15. The axis bears 

a large rectangular neural spine, projecting backward as a thin plate 
of bone, laterally compressed. (Plate LVI, fig. 11.) The seventh cer- 

vical bears a long pointed neural spine, about three times the length of 
the neural spine in front of it, and about half the size of the first 
dorsal spine. The lumbar vertebre have large rectangular lateral 
processes, directed forward. (Plate LVI, fig. 12.) The first and half 
of the second sacral vertebra serve for the attachment of the ilia. The 
presternum is relatively long, and its expanded part relatively narrow. 
The limb bones are relatively short and heavy, the scapule wide. 

ACANTHION BRACHYURUM (Linnzus). 

1758. [Hystrix] brachyura Linn.xus, Systema Nature, I, 10th ed., p. 57. Based 

on Sepa, Rerum Nat. Thesaur., I, p. 81, pl. uu, fig. 1, from Java, Sumatra, 

and from Malacea. In view of Seba’s name Hystrix malaccensis and his 

especial reference to its locality as Malacca, that country may properly be 

considered the type-locality. 

1866. Acanthocherus grotei GRAY, Proc. Zool. Soc. London, 1866, p. 310, pl. xxxt. 

Type-locality: Malacca. (See Proc. Zool. Soc. London, 1866, p. 417.) 

1871. Hystrix longicauda, ScuaTER, Proce. Zool. Soc. London, 1871, p. 234. 

1900. Hystrix longicauda, FLuowrr, Proc. Zool. Soc. London, 1900, p. 364. 

1903. Hystrix grotei, Bonnors, Fase. Malay. Zool., I, July, 1903, p. 39, pl. rm. 

Distribution. —Malay Peninsula. 
Diagnostic characters.—Apparently the largest of the Malayan 

species. Greatest length of skull, 185 to 150 mm. 
Color.—Upper half of back, top of head, underparts, and legs and 

feet, an indefinite blackish brown or brownish black; a dirty white or 

dirty buff patch on throat, partly extended upward and backward 
along the side of neck. This is followed by a blackish brown collar 
and this in turn by a lighter collar, but this latter is not always well 
marked. The quills are dirty white or dirty buff in color, each with 
a band of blackish brown 20 to 30 mm. wide at or below the middle. 

Skull.—The only peculiarity of the skull of this species apparently 
is its large size, total length of an old adult being 150 mm. and of a 
young adult about 140 mm. 

Measurements.—See table, page 593. 
Specimens ecamined.—One old female from Champang, Tenasserim; 

two adults and two young from Trong, Lower Siam. 
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ACANTHION LONGICAUDUM (Marsden). 

1810. Hystrix longicauda Marsvren, History of Sumatra, 3d ed., 1811, p. 118, 

name only, without description, and pl. xin. /. with legend: ‘‘The Landak, 

Hystrix longicauda. Published by W. Marsden 1810.’ Type-locality: 

Sumatra. 

1871. Hystrix miilleri MARSHALL, Proc. Zool. Soc. London, 1871, p. 235, footnote. 

Type-locality: ‘‘Padang-bessie (Sumatra).’’? See Jentink, notes Leyden 

Museum, I, 1879, p. 91. 

1879. Hystrix miilleri JeNtTINK, Notes Leyden Museum, I, 1879, p. 89. 

1888. Acanthion miilleri, JentinK, Cat. Syst. Mammiferes, Mus. Hist. Nat. Pays- 

bas, XII, p. 104. 

1905. Hystrix longicauda, Wiiuink, Natuurkundig Tijdschrift Nederlandsch- 

Indié, LXV, p. 265. 

1905. Hystrix longicauda, SCHNEIDER, Zool. Jahrb., Syst. Geogr. Biol., X XIII, p. 
113. 

Distribution.—Sumatra. 
Diagnostic characters.—Similar to <Acanthion brachyurum, but 

apparently slightly smaller; with less conspicuous throat collars. 
Color.—As in A. brachyurum, but in the single available specimen 

the light throat collar very poorly defined and the sides of body 
are lighter in color, owing to the spines having lighter bases than in 

A. brachyurum. 
Skull.—Evidently smaller than that of A. brachyurum. Jentink“@ 

gives the total length of the skull of an old male as 135 mm. The 
skull of a young male in the U. S. National Museum measures 103 mm. 
total length, against 110 mm. total length ina skull of the same age, as 
judged by the teeth, from the Malay Peninsula. 

Measurements.—See table. page 593. 
Specimens examined.—One, a young male, from Aru Bay, Sumatra. 
Remarks. —Jentink? records Acanthion miilleri and Acanthion java- 

nicum from Sumatra, Tanjong Morawa. No description of them is 
given, but it is to be supposed that they differ, as pointed out by 
Jentink” in 1879, mainly in size—in which case there are two distinct 
forms of Acanthion in Sumatra. That Jentink did not bave a speci- 
men of 7hecurus, is evident from the fact that the smaller of his 

species, A. javanicum, has a skull length of 118 mm., while the skull 
length of 7hecurus is scarcely more than 100 mm. 

ACANTHION JAVANICUM F. Cuvier. 

1822. A[canthion] javanicum F. Cuvier, Mem. Mus. Hist. Nat. Paris, IX, 1822, 

p. 431, pl. xx bis, figs. 3, 4. Type-locality: Java. 

1836. Hystrix torquatt VAN DER HogrveNn and br Vrigse, Tijdscrift Natuur. Ges- 

chied. en Physiol., II, 1836, p. 110. 

1844. H[ystrix] brevispinosa WaGNneR, Supplementband Schrebers Siugthiere, 

«Notes Leyden Museum, I, 1879, p. 91. 

bIdem, XI, 1889, p. 28. 
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1839-64. H[ystrix] javanicum, BLAINVILLE, Osteog. Mamm., IV, pl. mu. 

1848. Hystrix javanica, WatERHOUSE, Nat. Hist. Mamm., II, p. 465, pl. xx, 

fig. 4. 

1854. Acanthion javanicum, GERVAIS, Hist. Nat. Mamm., p. 382. 

1866. Acanthion javanicum, GRay, Proc. Zool. Soc. London, 1866, p. 310. 

1871. Hystrix javanica, MarsHauu, Proc. Zool. Soc. London, 1871, p. 235, foot- 

note. 

1879. H{[ystrix] javanica, JeNtINK, Notes Leyden Museum, I, 1879, pp. 87, 88. 

1888. Acanthion javanicum, JENTINK, Cat. Syst. Mammiféres Mus. Hist. Nat. 

Pays-bas, XII, p. 103. 

1905. Hystrix javanica, Wiutrxx, Natuurkundig Nederlandsch-Indié, LXY. p. 

266. 

Distribution.—Java. 
Remarks.—\ have seen no specimens of this species. There isa 

skeleton of an old individual in the National Museum, labeled *‘ /Zys- 

trix javanica; Java.” It was purchased from a dealer several years 
ago, and probably labeled ‘‘ Java” because it had been identified as 
Hystrix javanica. The total length of the skull measures 135 mm. 
It is distinctly smaller than skulls of like age from the Malay Penin- 
sula, but at the same time much larger than the 118 mm. given by 
Jentink” as the total length of a Javan Acanthion skull. 

ACANTHION CRASSISPINIS (Gunther), 

1876. Hystrix crassispinis GUNTHER, Proc. Zool. Soc. London, 1876, p. 736, fig. 1, 

jos GSS tee, The, Jos HIS jolly we Ore 

1893. Hystrix crassispinis, Host, Mammals of Borneo, p. 60. 

1905. Hystrix crassispinis, Wituixnk, Natuurkundig Tijdschrift Nederlandsch; 

Indié, LXV, p. 266. 

Distribution.—Borneo. 
Diagnostic characters.—Size small; skull, total length 110 mm. 

Spines thick, equal twice the diameter of an incisor, longitudinally 
grooved on their upper surfaces. 
femarks.—I have seen no specimens of this species, but Giinther’s 

original description shows that it is a well-marked form. His plate 
would indicate that it is a lighter (browner) colored animal than either 

Acanthion brachyurum or longicaudum. His measurements show it 
to be a smaller animal than A. javanicum. 

In Mammals of Borneo,’ Hose records Hystrix miilleri Jentink, also 
from Borneo, saying: ‘* This porcupine is like //ystrixv crassispinis, 
but distinguished from it by its black belly and somewhat different 
caudal quills. The skull also differs, but the size of the animals are 
much the same.” In all probability A. crass¢spinis has a dark belly, 
although there is nothing in the original description to show that the 
belly is light or dark. It is thus impossible to say how Hose’s second 
species of short-tailed porcupines from Borneo differs from Acanthion 

«Notes Leyden Museum, I, 1879, p 91. b Page 60. 
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crassispinis. It is possible that two or more species of the genus 
Acanthion are found on Borneo; but at present there is nothing in the 
literature to show this fact satisfactorily or to indicate what their 
characters are. 

THECURUS, new genus. 

Family.—Hystricide, subfamily Hystricine. 
Type.— Thecurus sumatre, new species. (Description on page 583.) 
Species. —The type species is the only known one in the genus so far 

as known. 

Diagnostic characters.— Externally like a small Acanthion, but cap- 
sule-like ends of caudal hairs, smaller and relatively shorter, often 
closed at the ends (Plate LVI, fig. 2), quills smaller, and replaced on 
lower rump by grooved spines similar to those on upper back. Crani- 
ally very similar to the genus Atherurus, but brain-case relatively 
wider, rostrum narrower, and no well-marked fossa on outer side of 

mandible just beneath condylo-coronoid notch; molars rootless. 
External characters.—About half the size of Acanthion, to which it 

has a striking resemblance, but it has no bristly hairs on the head or 
neck, but merely soft, flattened spines. The flattened spines extend 
farther down the back than they do in Acanthion and are more con- 
spicuously grooved, and they are also found on the lower back and 
rump instead of the short quills of Acanthion. The large heavy 
quills occupy about the third fourth of the back. They are much less 
numerous and shorter than those of Acanthion, the largest not exceed- 
ing 150 mm. These quills are dark in color, with a light base and 
apex. A very few long stiff bristles are interspersed among the quills. 
Some short quills are found on the base of the tail, while the terminal 
portion of that organ is covered with peculiar modified hairs, but the 
capsules are relatively much shorter and a great many more of them 
are closed at the apex—drawn out to a point. (Plate LVI, fig. 2.) 
The sides of the head, the underparts, and the legs, are in general 
clothed with rather soft, flattened, grooved spines. 

Skeleton.—The main features of the skull of the genus Zhecurus 

have previously been pointed out. The relative size and shape of the 
skull and its various parts are clearly shown in fig. 1, Plates LIV, LV, 
and LVI, so that no detailed description is here necessary. The verte- 
bral formula is: Cv. 7, D. 14, L. 5, 8. 4, Cd. 17. Although the skele- 
ton of Thecurus as a whole, aside from the skull, is in general strikingly 
like that of Acanthion, yet in one or two points it is quite different. 
Instead of having a large, laterally compressed neural spine on the 
axis, that vertebra bears a relatively short, tri-prismatic spine, not com- 
pressed laterally any more than it is antero-posteriorly. (Plate LVLI, 
fig. 9.) The seventh cervical vertebra in 7hecurus has no long neural 
spine. The long neural spine on the seventh cervical seen in Acan- 
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thion has been shifted backward in 7hecurus and is found on the first 
dorsal vertebra; the very long neural spine on the first dorsal of 

Acanthion occurs on the second dorsal in Thecurus. The lumbar 
vertebrie (Plate LVI, fig. 10) in 7hecurus have large rectangular lateral 
processes, directed anteriorly much as in Acanthion, but the processes 
are rather more slender. The first and one-half of the second sacral 
vertebre serve for the attachment of the ilia. The presternum is 
relatively shorter in 7hecurus than in Acanthion and the expanded 
part is relatively wider. The limb bones are relatively short and 
heavy, proportioned as they are in Acanthion, but the anteriorly pro- 
jecting ‘‘knee” at about the middle of the tibia is more pronounced. 
The scapula is somewhat wider, in proportion to size, in Thecurus 
than in Acanthion. It is almost identical in size and shape to the 

scapula of Atherurus. 

THECURUS SUMATRZ&, new species. 

Type.—Skin and skull of adult male, Cat. No. 148432, U.S.N.M., 
collected at Aru Bay, east coast of Sumatra, January 17, 1906, by Dr. 
W. L. Abbott. Original No. 4637. 

Distribution.— Known only from the vicinity of Aru Bay, Sumatra. 
Diagnostic characters.—The same as given for the genus above. 
Color.—General color on top of head and anterior half of back, 

much like a dark drab of Ridgway, specked, especially on top of neck 

and toward the sides with the dirty white tips of the spines. Sides of 
head and neck and underparts drab, conspicuously specked with the 
dirty white tips of the spines. Under side of neck dirty white or 
cream-buff, crossed by a drab collar 25 to 30 mm. wide. The feet and 
legs are darkened almost to Ridgway’s seal brown. ‘The quills are 

blackish, with dirty whitish tips of 20 to 25 mm. Spines on the lower 
back blackish with short (about 5 mm.) light-colored tips. 

Skull and teeth.—The characters of the skull have already been 
described. The skulls as a whole show a great deal of individual 

variation in respect to size, comparative width of skull, and length of 
nasals. (See table of measurements, p. 593.) The teeth show equal 
variation in size, No. 143484 having the length of upper toothrow 
19.5 mm. and No. 143435, with teeth worn to the same extent, 17.2 

mm. Wear produces very striking effects on the teeth; reentrant 
angles seen in the young and in the young adults are entirely lost in 
old individuals, and judging by the teeth alone one might easily con- 
sider young and aged adults to belong to different genera. 

Measurements.—External measurements. (See table, p. 593.) Cra- 
nial measurements of the type: Basal length, 92.3 mm.; basilar length, 
85; condylo-basal length, 99.4; greatest length, 108; upper length, 
103.7; palatal length, 51.3; zygomatic breadth, 56; distance between 
outer margins of external auditory meatus, 42.8; interorbital constric- 
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tion, 31.8; greatest length of nasal, 29.6; width of both nasals 
together, 15; maxillary toothrow (alveoli), 19.3; mandibular toothrow 
(alveoh), 19.5. 

Specimens examined.—Nine skins with skulls, one odd skull, and one 
skeleton, all from Aru Bay, east coast of Sumatra. 
Remarks.—Thecurus sumatre isa very distinct form of porcupine 

and apparently bears little resemblance to other described genera or 
species. Externally it closely resembles a small Acanthion, while 
cranially it has so many points in common with Atherurus that there 
are almost no characters, aside from rootless molars, by which the 
two may be generically separated. In many respects it 1s an inter- 
mediate link between Acanthion and Atherurus. 

In 1879 Doctor Gunther described a small porcupine from the 
island of Paragua, Philippine Islands, under the name of //ystrix 
pumila. I have seen no specimens of this species nor any figures of 
it, but the original description and the detailed measurements given 
lead me to believe that //ystrix pumila is closely related to Thecurus 
sumatre and may possibly be a second species of that genus. What- 
ever the relationship, Doctor Giinther’s measurements indicate that 
Hystrix pumila is a distinetly smaller animal than 7hecurus sumatre. 

Subfamily ATHHRURIN 2&. 

The subfamily Atherurine is distinguished among the Hytricide in 
the possession of a rather long external tail, with a well-marked scaly 
portion between its base and apex, which is terminated by a long tuft 
of modified hairs or bristles; in not having well-developed quills on 
the back, but merely stiff grooved spines; in having three sacral 
vertebree and rooted, brachydont molars. It contains two genera: 
Atherurus, page 584, and T7richys, page 588. 

PNIMISUSIZIOVSUOKS 1, (ible. 

1829. Atherurus F. Cuvirr, Dict. Sci. Nat., LIX, p. 483. 

Type.—Hystrix macroura Linneeus,.from Malacca.? 
Speetes.—(In Malayan region) Atherurus macrourus (Linnzeus), from 

Malacea; A. zygomaticus Miller, from Pulo Aor; and A. terutaus, 

new (page 587) Pulo Terutau. 
Diagnostic characters.—A small sized poreupine, without quills, 

with a large scaly tail, each scale subtended by three hairs, and 
terminated by a tuft of bristles, mostly flattened and alternately con- 
tracted and expanded one to five times. (Plate LVI, fig. 3.) Skull 

a Ann. Mag. Nat. Hist., 1V, 1879, p. 106. 

bSee Jentink, Notes Leyden Museum, X VI, 1894, p. 207, Lyon, Proc. Biol. Soe. 

Washington, XIX, December 31, 1906, p. 199, and Thomas, Proc. Biol. Soc. Wash- 

ington, XX, p. 66, June 12, 1907. 
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in many respects like that of Zhecurus, but relatively narrower and 
with less abrupt rostrum, and with a well marked fossa on side of 
mandible beneath the condylo-coronoid notch and with rooted molars. 
Differs from the skull of 7rzchys in the absence of postorbital pro- 

cesses, and in having distinctly heavier malars. 

External characters.—Size small, a little less that of 7heewrus, tail 

long, about one third head and body. Entire upper parts and sides 
of body and base of tail covered with heavy, somewhat flattened 

spines, with a large groove on their dorsal aspect, and a shallow 

groove on their underside at the base. The spines are longest on the 
lower back, rump, and base of tail where they are about 75 mm. lone. 
No quills proper are found on this porcupine, but interspersed among 
the flattened, grooved spines on the lower back are a few rounded 
stiff bristles, somewhat quill-like at the base, having a length of 100 

to 125mm. The head, underparts, and the legs, are clothed with soft, 
flat spines. The basal fourth of the tail is covered with spines, like 
those of the lower back; the middle two-fourths are covered with 

scales, each of which is subtended by three short hairs, a median stiff, 

long one, with a shorter finer one on either side; the terminal fourth 
of the tail is mainly covered with peculiar flattened hollow hairs and 
some ordinary bristles. Each of these peculiar hairs begins with a 
hair-like base, but soon expands into a small, narrow, hollow, flat- 

tened capsule, followed by a short hair-like space and then another 

flat, hollow capsule, some hairs having as many as five such expansions. 
These hairs always terminate in an expansion with a long drawn-out 
apex. (Plate LVII, fig. 3.) 

Skeleton.—The main features of the skull of the genus Atherurus 
have previously been pointed out. The relative size and shape of the 
skull and of its various parts are clearly shown in fig. 2, Plates LIV, 
LV, and LVI, so that no detailed description is here necessary. The 
vertebral formula is Cv. 7, D. 14, L. 5, S. 38, Cd. 24. The axis bears 
a large neural spine flattened from side to side, similar to that found in 
Acanthion, but subtriangular in outline and directed backward ata 
sharper angle. (Plate LVI, fig. 7.) The seventh cervical has ashort 
neural spine, like that of the sixth, and the long spine of the seventh 
seen in Acanthion has been shifted backward to the first dorsal, as 

in Thecurus. The lumbar vertebree have rather narrow lateral pro- 
cesses, directed forward at a more acute angle than they are in the two 
preceding genera, and the ends of the processes are somewhat enlarged. 
(Plate LVI, fig. 8.) Only three vertebree compose the sacrum in 
Atherurus, and the first alone serves for the attachment of the ilia. 

The presternum is relatively short, and its expanded portion rela- 
tively narrow. The humerus is relatively more slender in Atherurus 
than it is in Acanthion or Thecurus; the deltoid ridge is less promi- 
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nent, and the olecranon process of the ulna is shorter. The femur, 
tibia, and fibula are proportioned about as they are in the two preced- 

ing genera, but the metatarsals and phalanges are relatively longer. 
The scapula of Atherurus is broad. 

ATHERURUS MACROURUS (Linnzus). 

1758. [Hystrix] macroura Lixnaus, Systema Nature, 10th ed., I, p.57, Based 

on Sepa, Rerum Nat. Thesaur, I, p. 84, pl. uu, fig. 1. Locality not known, 

other than East Indies. @ 

1801. Hystrix macroura, SHaw, Gen. Zool., II, Pt. 1, p. 9, pl. cxxiy. 

1830. Atherura fasciculata, BENNETT, Gardens and Menagerie Zool. Soc. London, 

pp. 175-178. 

1839-64. H[ystrix] fasciculata, BLAINVILLE, Osteog. Mamm., IV, pl. 1. 

1844. H{ystrix] fasciculata, WAGNER, Supplementband Schrebers Siugthiere, 

IV, p. 23. 

1844. Hystrix macroura, WAGNER, Supplementband Schrebers Siiugthiere, IV, 

ple Chex: 

1848. Atherura macroura, WATERHOUSE, Nat. Hist. Mamm., II, p. 472. 

1854. Atherurus fasciculatus, GERVAIS, Hist. Nat. Mamm., p. 333. 

1876. A[therura] macroura, GinrHER, Proc. Zool. Soc. London, 1876, p. 742, 

fig, 3. 

1879. H[ystrix] macroura, JeENtINK, Notes, Leyden Museum, I, 1879, p. 87. 

1891. Atherura macrura, BLANFoRD, Fauna British India, Mamm., p. 446. 

1894. [Atherura] macroura, JENTINK, Notes, Leyden Museum, X VI, 1894, p. 207. 

1905. Atherura macroura, Wri.u1nk, Natuurkundig Tijdschrift Nederlandsch 

Indié, LXV, p. 267. 

Distribution.—Malay Peninsula, Burma, and perhaps various 
Malayan Islands. 

Color.—General effect of top of head, upper back, and of feet, 
Ridgway’s drab, rather dark. The heavier spines are a blackish 
brown. On the sides, thighs, and underparts the spines have dull, 
dirty whitish bases and subterminal apical bands, with a drab or drab- 
gray band between them, and a very slight drab-gray apex. ‘The 
chin and upper throat are particularly light, as well as an ill-defined 
band across the chest. The light color of the bases and of the subter- 
minal rings of the spines show to a marked extent on the sides and 
underparts. The tuft of bristles at end of tail vary from dirty whit- 

ish to a dirty cream buff. 

Measurements.—See table, page 593. 
Specimens excamined.—Four, from Trong, Lower Siam. 

aSeba’s figure shows an animal much less spiny than any Malayan specimens I 

have seen. The description of the tail does not agree with specimens of this genus 

in the U. 8. National Museum. Seba likens the swelling on the caudal bristles to 

grains of rice inclosed in an envelope. In the specimen at hand each bristle, while 
hollow, is flat and alternately widened and contracted laterally in one plane only, 

and the expansions are much longer than are the enlargements shown in Seba’s 
figure. It is barely possible that the animal usually designated as <Atherurus 

macrourus (Linneeus) is really an undescribed species. At least it would so appear 

if Seba’s account is at all accurate. 
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ATHERURUS ZYGOMATICUS Miller. . 

1903. Atherura zygomatica MILLER, Smithsonian Miscell. Coll., XLV, November 

6, 1903, p. 42, pl. 11, fig. 4. Type-locality: Pulo Aor, off coast of Johore. 

Distribution.—Known only from Pulo Aor, off coast of Johore. 

Type.—Adult female, skin and skull, Cat. No. 112429, U.S.N.M., 

collected on Pulo Aor, off coast of Johore, June 6, 1901, by Dr. W. L. 

Abbott, Original No. 1009. 
Diagnostic characters.—Like Atherurus macrourus, but color 

darker, and zygoma shorter and deeper, under side of malar bone with 
a conspicuous tooth-like process directed backward, lachrymal bone 
much smaller, scarcely appearing on dorsal aspect of skull. 

Color._-Very similar to that of Atherurus macrourus, but slightly 
darker, especially along the sides, due to the light area of the spines 
being less in evidence. 

Skull and teeth.—In general, the skull is very similar to that of 
Atherurus macrourus of the Malay Peninsula, but in size it is some- 
what smaller and differs conspicuously in regard to the lachrymal 
bones and the zygomata. 

In Atherura macroura the lachrymal is fully 8 mm. in length below the rim of the 
orbit, while above it extends forward as a triangle of bone at least 5 mm. long, and 

is a noticeable feature of the dorsal aspect of the skull. In A. zygomatica its length 

below rim of orbit is usually about 5 mm., * * * while the forward extension is 

often obsolete and never large enough to be more than barely visible when the skull is 

viewed from above. Zygoma shorter than in Atherura macroura, the Jugal deeper in 

proportion to its length, more abruptly concaved above, and its lower contour 

invariably * * * broken by a strongly developed concavity beneath posterior 

jugal suture, this concavity terminating anteriorly on the posterior upper surface of 

a well-marked tooth-like projection. @ 

Measurements.—For a comparison of the cranial measurements of 
the type, with the type of Atherurus terutaus and with an adult female 
from Trong, Lower Siam, see page 588. For measurements of the 
series, see table, page 593. 

Specimens examined.—Seven; all from Pulo Aor. 

ATHERURUS TERUTAUS, new species. 

Type.—Skin and skull of adult male, Cat. No. 123971, U.S.N.M., 

collected on Pulo Terutau (also written Trotau and Trotto), about 15 

geographical miles west of the Maiay Peninsula, where the one hun- 
dredth meridian east of Greenwich cuts the west coast of the Malay 
Peninsula, April 10, 1904, by Dr. W. L. Abbott. Original No. 3223. 

Diagnostic characters.—Like Atherurus macrourus of the Malay 
Peninsula, but smaller, with shorter tail; lachrymal bone much 
smaller, scarcely appearing on the dorsal aspect of the skull. It 

«Miller, Smithsonian Miscell. Coll., XLV, p.42, November 6, 1903, and especially 

Plate II, figs. 4 and 5, where the above characters are well shown, 
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aeecintitee A. oe oe Pulo me in its small Teen. ae 

lacks the heavy zygoma and the step-like projection on its infe- 
rior border. Caudal bristles shorter than in either A. macrourus or 
A. zygomaticus, and with the single (in the other species these are 
usually three to five on a bristle) expansion relatively narrower and 

longer. The bristles, however, have a worn appearance, which might 
account for this difference. 

Color.—The color of Atherurus terutaus so closely resembles that of 
A. zygomaticus that no detailed description is necessary. 

Skull and teeth.—In general, similar to those of Atherurus macro- 
urus, but distinctly smaller, rostrum and nasals relatively shorter, 
constriction between the orbits more pronounced, depression on top 
of skull greater; lachrymal bone much smaller, scarcely any of it 
appearing on the dorsal aspect of the skull; in this respect resembling 
the skull of A. zygomaticus; zygomata of the same form asin A. ma- 
crourus; audital bulle, smaller. Teeth of same form as in A. macro- 

urus, but smaller. 
Measurements.—See table, page 593. Cranial measurements of the 

type: Greatest length, 93.2 mm. (94.3, 99);¢ basal length, 82.2 (82.6, 
87.4); basilar length, 76.1 (75.6, 80.5); condylo-basal length, 87.8 (89, 

94.2); palatal length, 44.7 (45.5, 47.6); greatest length of nasal, 22 

(25.8, 26.3); zygomatic breadth, 45.8 (45.3, 47.5); least interorbital 
is adie 24.5 (26.1, 28.4); maxillary toothrow (alveoli), 15.7 (7.1, 

7.2); mandibular toothrow (alveoli), 17.3 (17.9, 18.8). 

ee examined.—One, the type. 
Remarks.—Although but one specimen of Atherurus terutaus is 

known, its peculiarities are so well marked that its specific distinctness 

from A. macrourus and A. zygomaticus can not be doubted. It pos- 
sesses the peculiar lachrymal bones of A. zygomaticus, but its zygo- 
mata are exactly as they are in A. macrourus from the mainland. 

TRICHYS Gunther: 

1876. Trichys GinTHER, Proc. Zool. Soe. London, 1876, p. 739, fig. 2; p. 740, fig. 

2a, p. 741 and pl. Lxxr. 

Type.— Trichys lipura, from Borneo. 
Species. —Trichys fasciculata (Shaw), from Malacca; 7. lipura Giin- 

ther, from Borneo; 7. macrotis Miller, from Sumatra. 

Diagnostic china ters.—A small porcupine externally resembling 
Atherurus but with a relatively longer tail, each scale of which is sub- 
tended by asingle hair and with the brush at end of tail composed of flat, 
grooved bristles, with parallel sides. (Plate LVII, fig. 4.) Skull small, 
aitiene nt from that of Athe yurus in possessing distinct postorbital 

a ene Se in aoe are those of the type of Atherurus zygomaticus Miller, 

from Pulo Aor, and of an adult female, Cat. No. 84433, U.S.N.M., of A. macrourus, 

from Trong, Lower Siam. 
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processes, a more slender and ~aranetmes rostrum, ZY veomata, more 
converging anteriorly, and a heavy grooved malar of nearly uniform 
width throughout its length, which is subtended by a considerable 
backward extension of the maxillary portion of the zygoma. Molars 

rooted. 
Description of skin.—Size small, somewhat less than that of Athe- 

rurus, tail relatively longer. Upper parts and sides of body covered 
with spines more flat and less stiff than in Atherurus, grooved both 
above and below, of about the same length (25 to 36 mm.) all over the 

back. Interspersed among them are a very few stiff bristles, about 

75mm. long. The head, underparts, and the legs are covered with 
softer, shorter bristles. The extreme base of the tail is covered with 

spines like those on the back. The greatest portion of the tail 
is covered with well-defined scales, each subtended by a single 
hair. Toward the tip the scales grow larger and the subtending hairs 
become longer (about 100 mm.), flat, hollow bristles of uniform width 

throughout their extent. (Plate LVII, fig. 4.) 

Skeleton.—The main features of the skull of the genus 7richys have 
previously been pointed out. The relative size and shape of the skull 

and of its various parts are clearly shown in fig. 3, Plates LIV, LY, 
and LVI, so no detailed aaa is aoe hac aia The vertebral 
form dss (Gye ie 16. dud, . 185. Cd: The axis bears a large 

laterally-compressed neural process, eae curved and bent back- 
ward. (Plate LVII, fig. 5.) The neural spine of the seventh cervical 
is short as it is in Zhecurus and Atherurus. The lateral processes of 
the lumbar vertebre are rather slender, curved, and directed forward, 

and with a somewhat pointed apex. (Plate LVII, fig. 6.) The sacrum 
is of form similar to that of Atherurus; it contains three vertebra, and 
to the first of these the ilia are attached. The presternum is relatively 
short, and with a relatively narrow anterior expansion. The humerus 
and the bones of the forearm are proportioned as they are in the 
genus Atherurus. The femur is relatively more slender in Zrichys 
than in the other genera, and the metatarsals and phalanges are some- 
what longer than they are in the genus Atherurus. In Trichys the 
scapula is much narrower than in the other genera, and its anterior 
border is strongly rounded off. 

TRICHYS FASCICULATA (Shaw). 

1801. Hystrix fasciculata, SHaw, Gen. Zool., II, Pt. 1, Mamm., p. 11, pl. cxxrv. 

Type-locality: Mitta 

1830. Atherura fasciculata, BeNnNerr, Gardens and Menagerie Zoo]. Soc. London, 

1 175-178. 

a aw mile these notes Mave been going through ee press } Mr. ioiaeaa nner (oe 

Biol. Soc. Washington, XX, p. 66, June 12, 1907) has attempted to show that Hystrix 

fusciculatu Shaw, based on Buffon’s Pore-épic de Malaca, is a synonym of Hystria 

macroura Linneeus, Although Mr. Thomas is probably right in his conclusion as to 
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1839-1864. H[ystrix] macroura, BLAINVILLE, Osteog. Mamm., IV, pl. u. 

1841. Acanthion macrourum, GERv Als, Voyage autour du Monde sur la Bonite, 

pp. 60-63, Atlas, pl. xr. 

1848. Atherura fasciculata, WATERHOUSE, Nat. Hist. Mamm., II, p. 470. 

18d4. Atherurus macrourus, Gervais, Hist. Nat. Mamm., p. 333. 

1876. A[therura] fasciculata, Ginruer, Proc. Zool. Soc. London, 1876, p. 742. 

1879. H[ystrix] fasciculata, Jextinx, Notes, Leyden Museum, I, 1879, p. 87. 

1894. Trichys fasciculata, JENTINK, Notes, Leyden Museum, XVI, 1894, p. 205. 

1900. Trichys ipwra, Bonnorn, Proc. Zool. Soc. London, 1900, p. 881. 

Distribution.—Malay Peninsula. 

Remarks.—\I have seen no specimens of this species which has usu- 
ally been considered synonymous with the Bornean 7richys lipura. 
Because of the general distinctness of mammals of the Malay Peninsula 
and those from Borneo, that view does not appear probable, and, 

both animals having been named, those names are here retained. It 
is possible, on the other hand, that the Sumatran Zrichys macrotis 

may be very close to the Malay Peninsula animal. 

TRICHYS LIPURA Gunther. 

1876. Trichys lipura Gténxtuer, Proc. Zool. Soc. London, 1876, p. 739; fig. 2, p. 

740; fig. 2a, p. 741; pl. uxxr. Type-locality: Borneo, opposite Island of 

Labuan, see p. 424 of the foregoing reference. 

1889. Trichys lipura, Ginruer, Proc. Zool. Soc. London, 1889, p. 75. 

1889. Trichys guentheri THomas, Proc. Zool. Soc. London, 1889, p. 235. A new 

name proposed for T. lipwra, because the animal normally possesses a tail. 

1893. Trichys lipura, Host, Mammals of Borneo, p. 61. 

1894. Trichys fasciculata, Jentinx, Notes, Leyden Museum, X VI, 1894, p. 208. 

1903. Trichys fasciculata, MituER, Proc. U. 8. Nat. Mus., XX VI, p. 469. 

1905. Trichys fasciculata, Wituink, Natuurkundig Tijdschrift Nederlandsch- 

Indié, LXV,,p. 267. 

Distribution.—Borneo. 

Color.—General color above a sort of drab-brown. The bases of 
the spines are whitish, which is the general color of the underparts 
owing to absence of drab-brown tips of the spines. On the sides the 

color gradually passes from the almost complete drab-brown of the 
upper parts to the whitish of the belly. 

Skull and teeth.—These are well figured by Giinther,“ and need no 

is not known in Malacca, for it seems to have been clearly recorded from the Malay 

Peninsula by Bonhote (Proc. Zool. Soc. London, 1900, p. 881) and by Jentink (Notes 

Leyden Museum, XVI, 1894, p. 207). If Hystrix fasciculata Shaw is a synonym of 

Tystrix macroura Linneeus, the species of Trichys on the Malay Peninsula (if it is 

distinct from the Bornean and Sumatran animals, as is probable) has not yet received 

a valid name. Haying seen no specimens of Trichys from the Malay Peninsula, I 

¢an not venture to state whether it 1s distinct from the two species already named or 

with which one it should be associated. Accordingly I have left the matter standing 

as originally written, but with this explanation. 

“Proc. Zool. Soc. London, 1876, pp. 740 and 741. 
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Measurements.—See table, page 593. 
Specimens examined. —Two, skin and skull of nearly adult male from 

Mount Salikan, Borneo, and the skeleton of an adult from British 

North Borneo. 

TRICHYS MACROTIS Miller. 

1903. Trichys macrotis Miter, Proc. U. 8. Nat. Mus., XX VI, p. 469, February 
3, 1908. Type-locality: Tapanuli Bay, west coast of Sumatra. 

1905. Trichys macrotis, WitLiInK, Natuurkundig Tijdschrift Nederlandsch-Indié, 

LXV, p. 268. 

Distribution.— Sumatra. 
Type. —Skin and skull of adult female, collected at Tapanuli Bay, 

west coast of Sumatra, February 20, 1902, by Dr. W. L. Abbott. 

Original No, 1555. 
Diagnostic characters.—Like Trichys lipura from Borneo, but with 

longer ears, more angled hamulars, and smaller lachrymal bone. 

Color.—The color of Trichys macrotis differs in no way from that of 
T. lipura. 

Fars.—The ears in Trichys macrotis are much longer than they are 
in 7) dipura, and the tips broader and more rounded. Length of ear 
from meatus in the type of 7) macrotis, 28 mm., in 7) lipura, Cat. No. 
83940, from Borneo, 18 mim. 

Skull.—The skull closely resembles that of Zrichys lipura, but the 
hamular process of the pterygoid bone has a more pronounced bend or 

angle on its inferior aspect, and the tip, instead of ending in a point 
barely in contact with the audital bulla, is considerably thickened and 
generally in contact with the bulla. The lachrymal bone is apparently 
much longer in the Bornean animal than in 7) macrot/s, although in 
many specimens of the latter species the sutures are so obliterated as 
to render it impossible to determine its exact size. Greatest length of 
the lachrymal bone in the two Bornean skulls, 8 and 9 mm. respec- 
tively, in four Sumatran skulls, 4 to 5.5 mm. 

Measurements.—See table page 593. 
Specimens examined.—Seven, 5 from Tapanuli Bay and 2 from Aru 

Bay, Sumatra. 

RELATIONSHIPS OF THE FOUR GENERA OF MALAYAN PORCUPINES. 

The most primitive and unrelated to the others of the Malayan por- 
cupines is the genus 7r7chys. Externally 7richys and Atherurus are 

much alike, but the terminal tail bristles of 7y/chys are peculiar and 
bear no distinct relation to those of Afhernurus or to the other genera. 

Both 7richys and Atherurus have rooted molars, while the molars in 
the other two generaare rootless. Osteologically Zizchys shows many 
peculiarities not possessed by the other genera, such as the general- 
ized form of the skull, large number of dorsal vertebrae and narrowed 

38 Proc. N. M. vol. xxxii—07 
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scapule. Its skull and teeth show resemblances to those of Atherurus, 

and the sacra in the two genera are practically identical. Atherurus, 
although showing strong affinities to 7rzchys, appears in certain ways 
to be related to Thecurus. Most of the skeleton of Atherurus is much 
like that of Zhecurus, the only striking differente being in the lessened 
number of sacral and caudal vertebree in Atherurus, and in the pecul- 
iar axis of Zhecurus, which does not resemble in any way the axis of 
any of the other three genera. The caudal bristles of Atherurus might 
have been derived from those of 7hecurus, or the reverse. If the cau- 

dal bristles of Atherurus had but one enlargement, and that more 
inflated and less flattened, they would be of the type found in Thecurus. 
Thecurus differs from any of the other three genera by its peculiar axis. 
Without its skull and axis it could not be differentiated from Acanthion, 

while if only its skull were known there would be little excuse for 

separating it from Atherurus, provided no account were taken of its 

rootless molars. Acanthion is clearly closely related to //ystrir and 
less different from that genus than it is from Thecurus, Atherurus, or 
Trichys. ‘The five genera of Old World porcupines may be arranged 
serially thus: 

Hystrix * Acanthion * * Thecurus Atheniris * ">" Tivehys. 
with the most different genera at the extremes of the line and the most 
closely related next to one another. A break occurs between Thecurus 
and Atherurus so that two subfamilies may be recognized. //ystria 

and Acanthion are evidently directly and closely related to one 
another, and 7hecurus is certainly much closer to them than it is to the 
Atherurus- Trichys group. Whether Atherurusand Trichys are directly 
related to each other or are only distantly so related through a remote 
ancestry is difficult to say. The two subfamilies, Hystricinz and 
Atherurine are scarcely of equal rank, the members of the former 
being much more homogeneous than those of the latter. Zrichys,# 
with its generalized structure is evidently the most primitive of the 
Hystricide and at the opposite end stands /ystriz (Plates LIV, LV, 
and LVI, fig. 4), the most specialized, with its peculiar much modified 
skull and highly developed quills. 

“See Cederblom, Zool. Jahrb., XI, 1897-98, p. 513, and Winge, Jordfundne og 

nulevende Gnavere, Lagoa Santa, Brasilien, 1887, pp. 128, 129, 
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Table of external and cranial measurements of Malayan porcupines. 

| Great- | Great- 
Head | Hing |_ est Zygo-| est 

Name. Locality. Number.| Sex andage. | and | Tail. | rth /length | matic length 
body. we = of jwidth. of 

SE AWiEel cian: nasals, 

mm mm. | mm. mm. mim. mim, 

Acanthion java- | Java? ........ a22974 | Old..... Seca b670 |b175 |b95 =| 135 68 56.4 
nicum. | | 

Acanthion bra- | Champang, | ¢124020 | Female, old ..|@725 |4140 112.5 | Alsi) Wee nae atal| seve sterata 
chyurum. Tenasserim. 

1D.oe Seesouese Trong, Lower | 83521 | Male, adult...)@711 |@114 |e85 | 142.5) 61 58.4 
Siam. | 

Wosea-eieseeel: Se. SOO secu a ¢ 83519 | Female,adult.|@635 | f64)e92 | 134 66.6 | 58 
iD) Oia ee aoe sate ae Glo) sceeneee GAGES || VEOWUYE NE sp sted|leqeodlSaocusllbonesoolt BY 65 58.5 
IO) aes Sacaoseeleaeee Glo jee sane ¢ 83520 | Young, male ¢|e480 | e85 |e80 | 110 Soy mcrae 

Acanthion longi- | Aru Bay, Su- | ¢ 143431 |..... GUD cssmetitse a615 | @95|e72 | 108 55 | (1.5 
caudum. matra. 

Thecurussumatr# | ....-d0 ...-.--- cj 143432 | Male, old...-.. a540 |@100 |}@70 | 108 56 29.6 
DOr cssssstse- Verein O}arsem cent © 143438 |....- dOmerseeee d495 | d90 70 IOV23B3) ats 31 
IO SSeccesesee eee Oleee eee ¢ 143434 |..... (CLOveprerersiiate 4540 |} 110  a@71 105.8 56 29.7 
Ostet ces sel|saeit sho \ar anerine ¢ 143435 | Female, old ..|@455 | @90 | d68 99.5 |- 49.1 34.9 
iD) Oto cyomee alte Scere Goeesss- € 1434388 |....- ote d525 | a90 a73 1023" bsa2) || 280 
Dowers se cesele asses doms nes: € 143439 |..... dota. tes a500 | £30 470 98.6 | 55 | 29.5 
DOM ezceseteo|bense GOs paases a 49870 | Male, old ..... b 480 | 0110 | 670 97.6 | 53 31 
DOseeee eae salteee se Glover ess= 9 143454 | Male, adult...}@490 | @90 |....--. Osi t/ || yah 30.1 
| D0) ses Geese eee Gk) sabaanas ¢ 143430 |....- does a550 |@110 (75 108.6 | 53.2 32 
DO eae eae aot GOs shessc ¢ 143436 | Female, adult |@495 |@100 «73 102.6 | 50.6 | 29.6 
1D eaa ake eesslBOees Gh geaoaaee c 143437 | Female, |@450 | @95 d62 O37 |p ses 25 

young.h | 
Atherurus macro- | Trong, Lower WA9498 | Oldieca-<- ee b 480 |b240 670 101.6 | 48.2 28. 2 

UrUus. Siam. 
WOME eae eee GOrarectcoes c 84433 | Female, old ..| 445 | @229 | e 66 99.2 | 47.7 26. 2 
DO oess2 22a bcos GOS aeersictes ¢ 83500 | Female,adult.| @482 | @203 | e 65 98.1] 44.7 27.4 
DOR sess sae a|facee dom eaaeee ¢ 84432 | Male, young ’.|@470 |d@231 | e65 91.9 | 43.2 25. 0 

Atheruruszygoma-| Pulo Aor.....- € 112432 | Male, old..... d485 | al 65 | e 64 96.5 | 46.4] 24.3 
ticus. 

DO; Sapereeyaeeeirs| sae GOteseneee: CH ERY |e dogtee ee ad510 | al 40 je 65 99.6 45.3 | 27.8 
DO2 eee cies le Sais 2 QO) aobiscant cj 112429 | Female adult.) @520 |@200 | e 67 94.3 1 45.4 25.6 
DOV ean acthanes| sees GOR Ssaeess Cala Si eee donates @500 | 1145 | ¢ 66 95.9 45.8 28.6 
DOES seas Eee cts COLOR ae ¢ 112434 | Female, old ..|@500 | ¢/ 40 | e 64 93.7 46.2 26.1 
WO eceeocesennl anaes Gl) cassncce a49602 | Adult......... | 0480 | 0175 | 665 94.4) 46.1] 26.5 
WO eeeas Soscti sees domassee: ¢112430 | Fe male, |4470 | @190 | ¢62 §8.9 41.4} 24.1 

young. h | | 
DOs cotciscs| sense dO tesa ¢ 112485 | Male, youngk.)m470 |m170 |m63 86.4] 41 21 

Atherurus  teru- | Pulo Terutau.) cj 123971 | Male, adult...) @440 |d@110 | e62 Oe 4d: Jae 22 
taus. | 

Trichys lipura...| Mount Sali- c¢ 83940 | Male, nearly | e450 | €175 |....... 83.7 | 43.8 25, 6 
kan, Borneo adult 

DOR teases act British North Godson TAC Wteeeeee eee b 350 | b 230 | b 65 $3.4 | 44 Pei fea 
Borneo. 

Trichys macrotis .| Tapanuli Bay,| ¢114489 | Male, old..... 2410 |@180 | e 64 82.7 | 44 26.3 
Sumatra. 

IDOMeaeessteeclscane GOn e555 ¢114490 | Male, adult.. -| 415 | ad185 | e 62 83.4 44.3 27.4 
Doss. os ss[eaeks Glog soe ~--| ¢€114487 | Female, old ..| d@425 | dl 30 | e 64 85 42.4 26 
DORreaseeeree|sosen QO see | ¢7 114488 |..... dopseece |a@ 428 | 1225 | e65 82.5 | 43.5 26.5 
DO. Sas astseeae|pemes GO Aten. ¢114491 | Female adult.) d@ 422 | @195 | e 60 81.8] 43 25, 2 
DOyseseesencice Aru Bay, Su- | ¢143441 |..... GOR eseee|| @415 | ad 200 | e60 78 42.8 22.4 

matra. 
DOR setessnencleeces. Goistettn ee c 143440 | Female, im- |@420 | @220 | e65 79.7 | 44.2 At 

mature.’ 

aSkeleton. 
b Estimated from skeleton. 
eSkin and skull. 
a Collector’s measurements. 
e Measured from 
f Tail injured. 
g Skull only. 

skin, 

h Last upper molars just coming into place. 
7Second upper molars just coming through alveoli, 
Jj Type. 
k Last molar not through alveolus. 
UTail damaged. The loss of the external tail seems to be of rather common occurrence among the 

long-tailed porcupines, and shows of how little practical use that organ is to them. 
m Estimated from mounted skin. 
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EXPLANATION OF PLATES. 

" PLATES LIV, LV, anp LVI. 

Dorsal, lateral, and ventral views of skulls of Old World porcupines. All figures 

one-half natural size. 

Fig. 1. Thecurus sumatrx. Type, Cat. No. 143482, U.S.N.M., Aru Bay, Sumatra. 

Atherurus terutaus. Type, Cat.. No. 123971, U.S.N.M., Pulo Terutau, west 

coast Malay Peninsula. 

3. Trichys macrotis. Type, Cat. No. 114488, U.S.N.M., Tapanuli Bay, Sumatra. 

49348 
60048 

bo 

4. Hystrix cristata. Cat. No. , U.S.N.M., received from National Zoological 

Park. 

Acanthion brachyurum. Cat. No, 83519, U.S.N.M., Trong, Lower Siam. On 

Pruate LVIL. 

Tail bristles and cervical and lumbar vertebrze of Malayan porcupines. Al figures 

three-fourths natural size. 

HKig. 1. Tail bristle of Acanthion. 

2. Tail bristles of Thecurus. ; 

3. Tail bristle of Atherurus. - 

4. Tail bristle of Trichys. 

5. Axis or second cervical vertebra of Trichys. 

6. Lumbar vertebra of Trichys. 

7. Axis or second cervical vertebra of Atherurus. 

8. Lumbar vertebra of Atherurus. 

9. Axis or second cervical vertebra of Thecurus. 

10. Lumbar vertebra of Thecurus. 

11. Axis or second cervical vertebra of Acanthion. 

2, Lumbar vertebra of Acanthion. 

— 
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A CATALOGUE: OF THE ACARINA, OR MITES, OF THE 

UNITED STATES. 

By Natuan Banks, 
Custodian, Section of Arachnida, U. S. National Musewm. 

INTRODUCTION. 

In 1886 Prof. Herbert Osborn and Prof. L. M. Underwood pub- 
lished, in the Canadian Entomologist, a preliminary list of the species 
of Acarina of North America. It included 99 species in 28 genera. 
The species described prior to that time were by various entomolo- 
gists, and in only one case, that of Professor Garman, had a single 
author done any considerable work in one genus. During the past 
twenty years several naturalists have described a large number of new 

species. Professor Wolcott, Doctor Koenike, and Miss Marshall, in 
the water-mites; Doctor Haller and Professor Tyrrell, in the bird- 
mites; Professor Neumann, in the ticks; and myself in various fami- 
hes, are chiefly responsible for this increase. At present there are 
450 species, grouped in 133 genera, known from the United States; 
yet this is probably less than a third of our entire acarid fauna. 

So little is known regarding the distribution of the species, most of 
which have been described from the Eastern States, that I have not 
given localities. In identifying species one must now compare the 

specimen with descriptions of all the species, irrespective of locality. 
The generic synonyms are given in the index. In the arrangement of 

families I have followed the common usage. 
It is hoped that by bringing together these references an interest 

will be stimulated among others that will result in greater work in 
the Acarina, one of the most important groups from either the bio- 

logic or economic standpoint. 
A synopsis of the genera of the mites and a lst of the literature 

down to 1904 will be found in a Treatise on the Acarina or Mites, 
published in the Proceedings, U. 8. National Museum, XXVITT, 
pages 1-114. 
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CATALOGUE OF THE ACARINA. 

Family EUPODIDA. 

FRUIeANG, is) WAS 

Rhagida THORELL, Gifv. Svenska Akad. F6rh., XXVIII, 1871, p. 700. 

. cavicola BANKS, Amer. Nat., 1897, p. 382. 

. pallida Banks, Trans, Amer. Wnt. Soc., X XI, 1894, p. 222. 

LINOPODES. 

ay 
Linopodes Wocn, Crust. Myr. Arach. Deutsch., fase. 4, 1836. 

. antennzpes BAnkKs, Trans. Amer. Ent. Soc., X XI, 1894, p. 221. 

- mammouthia Banks, Amer. Nat., 1897, p. 383. 

EUPO DES: 

Hupodes Kocu, Crust. Myr. Arach, Deutsch., fase. 4, 1836. 

. marinus BANKS, Trans. Amer. Ent. Soc., X XIII, 1896, p. 75. 

. variabilis BANKs, Trans. Amer. Ent. Soc., XXI, 1894, p. 221. 

NOOO! EVA IE WS: 

Notophallus CANESTRINI, Prosp. Acarof. Ital., II, 1886, p. 202. 

. dorsalis BANKS, Canad. Entom., 1902, p. 172. ‘ 

ve EOS: 

Tydeus IKocn, Crust. Myr. Arachn. Deutsch., fase. 4, 1836. 

. gloveri ASHMEAD, Canad. Entom., 1879, p. 159 (Tyroglyphus). 

Family BDELLID. 

BD EE EA. 

3della LATREILLE, Précis Caract. Ins., 1796, p. 180. 

. borealis KRAMER and NEUMAN, Acariden wahrend Vega Exped., 1883, p. 525. 

. californica BANKS, Proce. Calif. Acad. Science, (3), III, 1904, p. 366. 

. cardinalis BANKS, Trans. Amer. Ent. Soc, X XI, 1894, p. 219. 

. frigida BANKs, Insects, etc., Commander Isl., 1899, p. 348. 

. marina PAcKARD, First Rept. U. S. Fish Com., 1874, p. 544.—Banks, Trans. 

Amer. Ent. Soc, XXI, 1894, p. 220. 

oblonga Say, Journ. Phil. Acad., If, 1821, p. 74—Lr Conte Hdit., II, 1859, 

Dp. 19: 

. peregrina Banks, Trans. Amer. Ent. Soc., XXI, 1894, p. 219. 

. robusta BANKS, Trans. Amer. Ent. Soc., X XI, 1894, p. 220. 
fod 

. tenella BAnkKs, Trans. Amer. Ent. Soc., X XIII, 1896, p. 75. 

. villosa KRAMER and NEUMAN, Acariden wahrend Vega Exped., 1883, p- 525. 

CYTA. 

Cyta Hrypen, Isis, 1826, p. 612. 

. americana BANKS, Canad. Entom., 1902, p. 171 (Ammonia). 
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SCLERWS: 

Scirus HERMANN, Méni. Apterol., 1804, p. 62. 

S. quadripilis Banks, Trans. Amer. Ent. Soc., X XI, 1894, p. 220, 

EUPALUS. 

Hupalus Koen, Crust. Myr. Arachn. Deutsch., fase. 4, 1856. 

E. echinatus Banks, Trans. Amer. Ent. Soc., X XI, 1894, p. 221. 

Family CHE YLETID. 

Cis0s SOLIS AP US. 

Cheyletus LATREILLE, Précis Caract. Ins., 1796, p. 179. 

clavispinus BANKS, Canad. Entom., 1902, p. 172. 

ferox BANKS, Proc. Ent. Soc. Wash., VII, 1906, p. 134. 

pyriformis Banks, Proc. Ent. Soc. Wash., VII, 1906, p. 135. 

. Seminivorus PAackaArRD, Guide Study Insects, 1869, p. 665, e200 

MYOBIA. 

Myobia Werypen, Isis, 1826, p. 613. 

M. musculi ScHRANK, Enum. Ins. Austr., 1781, p. 301.—MfeniIn, Journ. de 

YAnat. Phys., XIV, 1878, p. 432. 

HAR PiREiYN CEH Us: 

Harpirhynchus MEGNIN, Journ. de lAnat. Phys., XIV, 1878, p. 429. 

H. longipilus Banks, Proc. Ent. Soc. Wash., VIT, 1906, p. 135 (Sareopterus). 

ES ORV RG Ads ES. 

Psorergates TYRRELL, Proc. Canad. Inst., (3),.1, 1883, p. 342. 

P. simplex TYRRELL, Proc. Canad. Inst.; (3), I, 1888, p. 342.—NEUMANN, Revue 

Vetérinaire, April, 1893.— CANESTRINI, Prospetto, VI, 1894, p. S09. 

musculinus MIcHAEL, Journ. Linn. Soc. Zool., XX, 1889, p. 400 (Gonio- 

Merus). 

SY RUNGORETEUS: 

Syringophilus HELLER, Die Schmarotzer * * * den Menschen (Leipzig), 

1880, p. 186. 

S. bipectinatus HELLER, Die Schmarotzer, 1880, p. 186.—BERLESE, Acari Italiani, 

fase. XXX VII, No. 9, 1885, p. 10. 

villosa Hancock, Amer. Nat., 1895, p. 382 (Picobia). 
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Family ERYTHRAIDA. 

ERY TARAS; 

Brythraus LATREILLE, Gen. Crust. Ins., 1, 1806, p. 146. 

E. mamillatus Say, Journ. Phil. Acad., II, 1821, p. 70.—Leconre, Edit., 11, 1859, 

DaelGs 

E. spinatus Banks, Trans. Amer. Ent. Soc., X XI, 1894, p. 210. 

ASIN ES sas: 

Anystis HEYDEN, Isis, 1826, p. 612. 

A. agilis Banks, Trans. Amer. Ent. Soec., XXI, 1894, p. 211 (Actineda). 

GEKOBIA. 

Gekobia Mranin, Ann. Soc. Entom. France, 1878, p. 188. 

G. texana Banks, Proc. Ent. Soc. Wash., VII, 1906, p. 154. 

Family TETRAN YCHIDL. 

BRYOBIA. 

Bryobia Kocn, Crust. Myr. Arachn. Deutsch., fase. 4, 1836. 

=| CO B. pratensis GARMAN, Fourteenth Report State Hntom. of Hlinois, 1885, p. 

MARLATT, Insect Life, III, 1890, p. 45. 

pallida GARMAN, Insect Life, III, 1890, p. 74 (Young). 

B. weyerensis PAcKARD, Cave Memoir, 1887, p. 42. 

TH TRAN YCHUs: 

Tetranychus Durour, Ann. Sci. Nat., XX V, 1852, p. 276. 

T. aceris SHimMer, Trans. Amer. Ent. Soc., II, 1869, p. 320 (Acarus). 

T. bicolor BANKS, Trans. Amer. Ent. Soc., X XI, 1894, p. 218; Tech. Bull. no. §, 

Dive nites Wes: Pept. Agric:, 1900, p. 72. 

T. bimaculatus Harvey, Ann. Rept. Maine Agric. Exp. Station, for 1892 (1895), 

p. 133.—Banks, Tech. Bull. no. 8, Div. Ent., U. S. Dept. Agric., 1900, p. 73. 

T. desertorum BANKS, Tech. Bull. no. 8, Div. Hnt., U. S. Dept. Agric., 1900, p. 76. 

T. gloveri BANKs, Tech. Bull. no. 8, Div. Ent., U. S. Dept. Agric., 1900, p. 76.— 

Morean, Bull. no. 48, Eoutsinen Agric. Exp. Sta., 1897, pp. 130—135.— 

Trrus, Cir. no. 65, U. S. Dept. Agric., Bur. Entom., 1905, p. 5. 

gracilipes Banks, Tech. Bull. no. 8, Div. Ent.. es S. Dept. Agric., 1900, p. 72. 

. modestus BANKs, Tech. Bull. no. 8, Div. Ent., U. S. Dept. Agric., 1900, p. 73. 

. mytilaspidis Ritpey, Hubbard, Orange Insects, 1885, p. 216.—BaANnkKs, Tech. 

Bull. no. 8, Div. Ent., U. S. Dept. Agric., 1900, p. 71—WoopworrH, Bull. 

no. 145, California Agric. Exp. Sta., 1902, pp. 19, 5 figs. 

T. sexmaculatus Ritey, Insect Life, II, 1890, p. 225.—Banks, Tech. Bull. no. 8, 

Div. Ent., U. S. Dept. Agric., 1900, p. 75. 

T. telarius LINNa&uUsS, Fauna Suecia, 1761, p. 481.—Banxs, Tech. Bull. no. 8, 

Div. Ent., U. S. Dept. Agric., 1900, p. 75. 

T. tumidus Banks, Tech. Bull. no. 8, Div. Ent., U. S. Dept. Agric., 1900, p. 73. 

T. verbesince CocKERELL, Nature, 16 Oct., 1902, p. GOS. 

HHA 
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T. viridis BANKS, Trans. Amer. nt. Soc., XXI, 1894, p. 218. 

T. vitis BoispuvaL, Entom. Horticole, 1867, p. 92. 

telarius MAyer and VraLa, Ann. de Ecole Nationale d’Agric. de Mont- 

pellier, 1893, pp. 18, 1 pl. (not of Linnzeus). 

IHS NO UEV AIL IES). 

Tenuipalpus DoNNADIEU, Ann. Sci. Linn., Lyon, XXII, 1875, p. 111. 

T. californicus Banks, Jour. N. Y. Entom. Soe., 1904, p. 55. 

AMM RININ SACs (OVD DS). 

Tetranychoides BANKS, Journ. N. Y. Entom. Soc., 1904, p. 54. 

T. californica Banks, Journ. N. Y. Entom, Soc., 1904, p. 54. 

SipiGsVveAan eS: 

Stigmaus Wocw, Crust., Myr. Arachn. Deutsch., fase. 4, 18386. 

S. floridanus Banks, Tech. Bull. no. 8, Diy. Ent., U. 8. Dept. Agric., 1900, p. 77. 

INDE) 21s VOLICOMSN NGS) 

Neophyllobius BERLESE, Acari dann. piante colt., ISSG6, p. 20. 

N. americanus Banks, Proce. Ent. Soc., Wash., VII, 1906, p. 133. 

Family RHYNCHOLOPHID. 

REYNE HOR @OP Us: 

Rhyncholophus Duaks, Ann. Sci. Nat., (2), I, 1834, p. 31. 

Hs] . angustipes, new name. 

gracilipes BANKS, Proce. Calif. Acad. Sci., (3), III, 1904, p. 305 (not of 

Kramer, 1897). 

. cavernarum PAcKARD, Cave Memoir, 1887, p. 42. 

cinctipes BANKS, Trans. Amer. Ent. Soc., XXI, 1894, p. 216. 

elongatus BANKS, Insects, etc., Commander Isl., 1899, p. 348. 

floridanus BANKS, Trans. Amer. Ent. Soc., XXIII, 1896, p. 74. 

. longipes BANKs, Trans. Amer. Ent. Soc., XXI, 1894, p. 215. 

. maculatus BanxKs, Trans. Amer. Ent. Soc, XXI, 1894, p. 216. 

montanus Banks, Trans. Amer. Ent. Soc., X XI, 1894, p. 216. 

parvus BANnxKs, Trans. Amer. Ent. Soc., XXI, 1894, p. 216. 

pilosus Banks, Trans. Amer. Ent. Soc., XXI, 1894, p. 217. 

. punctatus BANKs, Proc. Acad. Nat. Sei., Phil., 1904, p. 145. 

robustus Banks, Ann. New York Acad. Sci., VIII, 1895, p. 432. 

roseus BANKS, Trans. Amer. Ent. Soc., X XI, 1894, p. 215. 

. Simplex BANkKs, Trans. Amer. Ent. Soc, XXI, 1894, p. 215. 

. texanus Banks, Trans. Amer. Ent. Soc., XXI, 1894, p. 217. A 
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SMARIS. 

Smaris LATREILLE, Précis Caract. Ins., 1796, p. 180. 

S. australis BANKS, Trans. Amer. Hnt. Soc., XXIII, 1896, p. 74. 

S. 

5 5 

occidentalis BANKS, Trans. Amer. Ent. Soc., X XI, 1894, p. 214. 

Family TROMBIDITDE. 

TROMBIDIUM. 

Trombidium Fapricius, Gen. Insect., 1776, p. 151. 

RQ 
> armatum KRAMER, and NEUMAN, Acariden wahrend Vega Exped., 1883, 

Deze 

bulbipes Packarp, 3rd Mass. Rept., 1873, p. 26. 

gemmosum Banks, Proc. Acad. Nat. Sci. Phil., 1901, p. 595. 

. giganteum RILey, First Rept. U. S. Ent. Com., 1878, p. 312.—BaNkKs, Trans. 

Amer. Ent. Soc., X XI, 1894, p. 212. 

. granulatum Banks, Canad. Entom., 1902, p. 171. 

magnificum LE Conte, Proc. Acad. Nat. Sci. Phil., 1852, p. 145.—BaANnks, 

Trans. Amer. Wnt. Soc., XXI, 1894, p. 213. 

- marinus BANKS, Trans Amer. Ent. Soc., XXIII, 1896, p. 73. 

scabrum Say, Journ. Phil. Acad., II,- 1821, p. 69.—Lr Conte, Edit., II, 1859, 

p. 16.—BankKs, Trans. Amer. Wnt. Soc., XXI, 1894, p. 212. 

sericieum Say, Jour. Phil. Acad., II, 1821, p. 70.—L&r Conte, Hdit., II, 1859, 

p. 6.—RILey, 7th Mo. Rept., 1875, p. 175.—Banxks, Trans. Amer. Ent. Soe, 

XXI, 1894, p. 212. 

MICROTROMBIDIUM. 

Microtrombidiwm HAtLier, J. H. Ver. Wtirtb., XX XVIII, 1882, p. 322. 

. granulosa BANKS, Trans. Amer. Ent. Soc., XXIII, 1896, p. 74 (Ottonia). 

. locustarum WALSH, Pract. Hntom., I, 1866, p. 126.—Ritny, Amer. Nat., XII, 

1878, p. 189; First Ann. Rept. U. S. Ent. Com., 1878, p. 306.—Banxs, Trans. 

Amer. Ent. Soc., XXI, 1894, p. 213. 

M. muscarum Ritey, First Rept. U. S. Ent. Com., 1878, p. 306.—Banks, Trans. 

Amer. Ent. Soe., X XI, 1894, p. 213. 

M. trombidiodes Banks, Trans. Amer. Hnt. Soc., XXIII, 1896, p. 74 (Ottonia). 

C. 

C. 

Family CAXCULIDA. 

CACULUS. 

Ceculus Durour, Ann. Sci. Nat., XXV, 1832, p. 289. 

americanus BANKS, Proc. Ent. Soc. Wash., IV, 1899, p. 221. 

clavatus BANKS, Proc. Ent. Soc. Wash., VII, 1906, p. 136. 
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Family HY DRACHNIDZ. 

LIMNOCHARES. 

Limnochares LATREILLE, Précis, Caract. Ins., 1796, p. 181. 

L. aquaticus LinNaus, Faun. Suec., 1761, p. 482.—Piersie, Das Tierreich, Lief. 

13, 1901, p. 14. 
L. extendens Say, Jour. Phil. Acad., II, 1821, p. 80.—Lk& Conre, Edit., II, 1859, 

p. 22. [Probably not the European species of same name. | 

‘ 

ID AALVAIS 

Eylais LATREILLE, Précis, Caract. Ins., 1796, p. 182. ] 

. desecta KoENIKE, Abh. naturw. Ver. Bremen, XIV, 1897, p. 288. 

. falcata KoENIKE, Abh. naturw. Ver. Bremen, XIV, 1897, p. 288. 

. triangulifera KorenIkeE, Abh. naturw. Ver. Bremen, XIV, 1897, p. 289. eso cs| 

IDSWOANSE 

Thyas Kocwu, Crust. Myr. Arach. Deutsch., 1835, fase. 5. 

T. pedunculata KoreNIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 192. 

T. stolli KOENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 194. 

PANTISUSs: 

Panisus KOENTKE, Zool. Anz., XIX, 1896, p. 356. 

P. cataphracta KoENIKE, Abh, naturw. Ver. Bremen, NIIT, 1895, p. 196. 

TANAOGNATHUS. 

Tanognathus Woucort, Trans. Amer. Micr. Soc., X XT, 1900, p. 195. 

T. spinipes Wotcort, Trans. Amer. Micr. Soc., XXI, 1900, p. 194. 

KRENDOWSKIA. 

Krendowskia Persie, Zool. Anz., XVIII, 1895, p. 147. 

K. ovata WotLcotTt, Trans. Amer. Micr. Soc., X XI, 1900, p. 181. 

STEGANASPIS. 

Steganaspis Woucorr, Trans. Amer. Micr. Soc., XXII, 1901, p. 105. 

S. arrenuroides Woucort, Trans. Amer. Micr. Soe, X NIT, 1901, p. 106. 

ARRENURUS. 

Arrenurus DuGcES, Ann. Sci. Nat., (2), I, 1834, p. 17. 

A. birgei MARSHALL, Trans. Wisc. Acad. Sci., Arts, Lett., XIV (Pt. 1), 1903, 

p. 158. 

A. cardiacus MARSHALL, Trans. Wisc. Acad. Sci., Arts, Let., XIV (Pt. 1), 1903, 

p. 153. 

A. caudatus Dr GrEErR, Mém. Hist. Ins., III, 1778, p. 189.—Prersic, Das Tierreich. 

Lief. 13, 1901, p. 87.—MAaRSHALL, Trans. Wise. Acad. Sci., Arts, Lett., XIV 

(Ete2), 19045 ps a2. 
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vAS 

. interpositus Kornikr, Abh. naturw. Ver. Bremen, XIII, 1895, p. 176. 

. krameri KornrkKer, Abh. naturw. Ver. Bremen, XIII, 1895, p. 182. 

. lautus KoENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 172. 

. manubriator MARSHALL, Trans. Wise. Acad. Sci., Arts, Lett., XIV (Pt. 1), 

. morrisoni MARSHALL, Trans. Wise. Acad. Sci., Arts, Lett., XIV (Pt. 2), 1904, 

> bP bb pb 

. securiformis Prersic, Zool. Anzeiger, XVII, 1894, p. 877; Das Tierreich, Lief. 

. setiger KoenrkKeE, Abh. naturw. Ver. Bremen, XIIT, 1895, p. 178. 
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conicus Piersic, Zool. Anzeiger, XVI, 1898, p. 311; Das Tierreich, Lief. 13, 

1901, p. 86.—MarSHALL, Trans. Wise. Acad. Sci., Arts, Lett., XIV (Pt. 1), 

1903, p. 158. 

corniger KoENIKE, Zool. Anzeiger, X VII, 1894, p. 276.—Ptrrsi¢, Das Tierreich, 

Lief. 13, 1901, p. 84.—MarsHatL, Trans. Wise. Acad. Sci., Arts, Lett., XIV 

(Pt. 1), 1903, p. 155. 

cylindratus Prersic, Zool. Anzeiger, XIX, 1896, p. 441; Das Tierreich, Lief. 

13, 1901, p. 84.—MARSHALL, Trans. Wise. Acad. Sci., Arts, Lett., XIV (Pt. 

1), 1903, p. 156. | 

globator MiLver, Zool. Dan. Prodr., 1776, p. 188.—Pirrsic, Das Tierreich, 

Lief. 13, 1901, p. 82. MarsHaLL, Trans. Wise. Acad. Sci., Arts, Lett, XIV 

(Pt. 1), 1908, p. 148. 

elobator var. megalurus MarsuHALL, Trans. Wisc. Acad. Sci., Arts, Lett., XIV 

(tl) 2903s py 50: 

1903, p. 151. 

[0b O2Bx 

parallellatus Marsa, Trans. Wise. Acad. Sci., Arts, Lett., XIV (Pt. 1), | 

1903, p. 154. 

13, 1901, p. 88.—MARSHALL, Trans. Wise. Acad. Sci., Arts, Lett., XIV (Pt. 1), 

1903, p. 152. 

ATURUS. 

Aturus KrAMeEr, Arch. f. Naturgesch, XLI, 1875, p. 309. 

. mirabilis Prersic, Sitzungsb. Ges. Leipzig, XXII-X XIII, 1897, p. 157. 

seaber IKOENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 186 (not 

Kramer). 

PANGS EOIN Ar W'S). 

Xystonotus Woucorr, Trans. Amer. Micr. Soc., X XI, 1900, p. 185. 

. asper Wotcort, Trans. Amer. Micr. Soc., X XI, 1900, p. 186. 

NMED @ SiS: 

Mideopis NEUMAN, Svenska Akad, Handl., XVII, 1880, p. 67. 

. orbicularis Mititier, Zool. Dan. Prodr., 1776, p. 190.—IKoENIKE, Abh. naturw. 

Ver. Bremen, XIII, 1895, p. 191. 

JES SHIEIl IVAN. 

Lebertia NEUMAN, Svenska Akd. Handl., X VIT, 1880, p. 68. 

. tau-insignita Lepert, Bull. Soc. Vaudoise (2), XVI, 1879, p. 371.—KoENIKE, 

Abh. naturw. Ver. Bremen, XIII, 1895, p. 201. 
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SPERCHON. 

Sperchon KRAMER, Arch. f. Naturgeseh., 1877, p. 240. 

S. glandulosus, KoENIKE, Zeitschr. wiss. Zool., XLII, 1885, p. 270; Abh. naturw. 

L. 

K. 

A. 

byt bt bf 

Whe 

Ver. Bremen, XIII, 1895, p. 202. 

parmatus KoENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 202. 

. tenuipalpis KorNIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 204. 

LIMNESIA. 

Limnesia Kocu, Crust. Myr. Arach. Deutsch., fase. 2, 1835. 

. cornuta Wo.cotT, Trans. Amer. Micr. Soc., XXIV., 1903, p. 145. 

histrionica HERMANN, Mém. Apterol., 1804, p. 55.—Wotcort, Trans. Amer. 

Mier. Soec., XXIV, 1903, p. 146. 

. koenikei Pirrsic, Zool. Anz., 1894, p. 115; Das Tierreich, XIII, 1901, p. 177. 

. maculata MULier, Zool. Danica prod., 1776, p. 191.—Wotcort, Trans. Amer. 

Mier. Soc., XXIV, 1903, p. 156. 

. paucispina WoccorTtT, Trans. Amer. Micr. Soc., XXIV, 1903, p. 152. 

undulata MULLER, Hydrachnie Danie, 1781, p. S8O.—ISoENIKE, ADh. naturw. 

Ver. Bremen, XIII, 1895, p. 206.—Wotcort, Trans. Amer. Micr. Soe, XXIV, 

1903, p. 149. 

I UVENEE SLOP Sis: 

Limnesiopsis PireERSIG, Zoologica, NNILT, WS9T, p. 2O4. 

anomala KoENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 207. i 

KOENIKEA. 

Koenikea Woucort, Trans. Amer. Micr. Soc., NNT, 1900, p. 189. 

concava Wo.tcorTtT, Trans. Amer. Micr. Soc., X XI, 1900, p. 190. 

MIERAC LLD ES: 

Atractides Kocu, Crust. Myr. Arach. Deutsch., fase. 11, 1837. 

spinipes Kocu, Crust. Myr. Arach. Deutsch., fase. 11, 1857, fig. 16. 

ovalis KOENIKE, Abh. naturw. Ver. Bremen, VIII, 1883, p. 32; XIII, 

1895, p. 211. 

let SCGuIRO IVA IMaS 

Hygrobates Kocu, Crust. Myr. Arach. Deutsch., fase. 10, 1887. 

. decaporus KOENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 215. 

exilis KoENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 213. 

. longipalpis HERMANN, Mém. Apterol., 1804, p. 55.—ISoENIKE, Abh. naturw. 

Ver. Bremen, XIII, 1895, p. 212. 

multiporus KoENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 216. 

TYG Vena eee 

Tyrrellia KoOENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 198. 

circularis KOENIKE, Abh, naturw. Ver. Bremen, XIII, 1895, p. 199. 

. 
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ATAX. 

Atar Fapsrictus, Syst. Antliatorum, 1805, p. 866, 

. abnormipes Wotcort, Zool. Bull., I, 1898, p. 280; Trans. Amer. Mier. Soe., 

XX, 1899, p. 218. 

aculeatus KOENIKE, Zool. Anz., XIII, 1890, p. 140. 

aculeatus var. sayi Prersic, Das Tierreich, XIII, 1901, p. 213.—Wotcorr, 

Trans. Amer. Micr. Soc., XX, 1899, p. 210. 

. adensameri THoN, Ann. Hofmus. Wien, XVI, 1902, p. 31. 

. arcuata Wo.tcorT, Zool. Bull., I, 1898, p. 284; Trans. Amer. Micr. Soc, XX, 

1899, p. 231. 

crassipes MULLER, Zool. Dan. Prodr., 1 

Micr, Soe., XX, 1899, p. 205. 

fossulatus KoENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 221.—Wotcort, 

Trans. Amer. Micr. Soc., XX, 1899, p. 226. 

: indistinctus Wotcott, Zool. Bull., I, 1898, p. 281; Trans. Amer. Micr. Soc., 

XOX 1899 as Oo 

. intermedius KoenIkr, Abh. naturw. Ver. Bremen, VII, 1882, p. 265, 

intermedius var. Wolcotti Pirrsic, Zool. Anzeiger, XXIII, 1900, p. 211.— 

Wotcort, Trans. Amer. Mier. Soc., XX, 1899, p. 214. : 

pectinata WoLcort, Zool. Bull., I, 1898, p. 280; Trans. Amer. Micr. Soc., XX, 

1899" pai S: 

serratus WoLcorTtT, Zool. Bull., I, 1898, p. 282; Trans. Amer. Micr. Soc; XX, 

S99 py 22505 os 

stricta WoLcort, Zool. Bull., I, 1898, p. 283; Trans. Amer. Micr. Soc., XX, 

1899, p. 229. 
tumidus Wo.corr, Zool. Bull., I, 1898, p. 285; Trans. Amer. Micr. Soc., XX, 

1899, p. 236. 

ypsilophorus Bonz, Nova Acta Acad. Leop., VII, 1783, p. 52. 

ypsilophorus var. haldemani Persia, Zool. Anz., XXIII (1900), p. 212.— 

KoENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 217.—Wotcorr, Trans. 

Amer. Mier. Soe, XX, 1899, p. 238. ’ 

formosa DANA and WHELPLEY, Amer. Jour. Sci., XXX, 1836, p. 357. 

oviformis HALDEMAN, Zool. Contrib., 1842, p. 1. 

lactea HALDEMAN, Zool. Contrib., 1842, p. 1. 

77 (76, p. 189.—Wotcort, Trans. Amer. 

> bP bP bb bb p> 

> b> 

- 

Pea ee ae aaa 

UNIONICOLA. 

Unionicola WALDEMAN, Zool. Contrib., 1842, p. 1. [Most, if not all, the species 

are probably synonyms of Ataxr ypsilophorus. | 

U. humerosa HALDEMAN, Zool. Contrib., 1842, p. 2. 

U. lugubris HALDEMAN, Zool. Contrib., 1842, p. 2. 

U. personata HALDEMAN, Zool. Contrib., 1842, p. 2. 

U. proxima HALDEMAN, Zool. Contrib., 1842, p. 2. 

U. reticulata HALDEMAN, Zool. Contrib., 1842, p. 3. 

U. symmetrica HaLpEeMAN, Zool. Contrib., 1842, p. 2. 

U. unicolor HALDEMAN, Zool. Contrib., 1842, p. 3. 

NEUMANIA. 

Neumania LEBER’, Bull. Soc. Vaudoise (2), XVI, 1879, p. 340. 

N. vernalis MULLER, Zool. Dan. Prodr., 1776, p. 189.—KoENIKE, Abh. naturw. 

Ver. Bremen, XIII, 1895, p. 218.—Piersieé, Das Tierriech, XIII, 1901, p. 227. 
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NAJADICOLA. 

Najadicola Piersic, Zool. Anz.,. XX, 1897, p. 60. 

N. ingens KorENIKE, Abh. naturw. Ver. Bremen, XIII, 1895, p. 219.—Wotcort, 

Trans. Amer. Micr. Soc., XX, 1899, p. 238. 

FPELYRIA. 

Feltria KoOENIKE, Zool. Anz., XV, 1892, p. 323. 

F. minuta KoENIKE, Zool. Anz., p. 323, 1892.—Piersic, Das Tierreich, XIII, 1901, 

WMH WW 

ae) 

Wg 

arias las) 

hi 

oo me 

. triangularis Say, Journ. Phil. Acad., II, 1821, p. 79. 

p. 231. 

PIONA. 

Piona Kocw, Ubers. Arachn. Syst., III, 1842, p. 13. 

. constrictus WoLcoTT, Trans. Amer. Micr. Soc., XXIII, 1902, p. 222. 

. coronis WoLcoTT, Trans. Amer. Micr. Soc., XXIII, 1902, p. 208. 

. crassus Wo.LcorT, Trans. Amer. Micr. Soc:, XXIII, 1902, p. 246. 

. debilis Wotcorr, Trans. Amer. Micr. Soc., XXII, 1902, p. 234. 

- exilis WoLcorT, Trans. Amer. Micr. Soc., XXIII, 1902, p. 210. 

. fuscatus HERMANN, Mem. apterol., 1804, p. 58.—Prersic, Das Vierreich, XIII, 

1901, p. 256. 

Abh. naturw. Ver. Bremen, XIII, 1895, p. 209. 

. Inconstans Wo.tcotTtT, Trans. Amer. Micr. Soc., XXIII, 1902, p. 241. 

- Medius Wo.LcorT, Trans. Amer. Micr. Soc., XXIII, 1902, p. 229. 

. obturbans Pirrsic, Zool. Anz., XIX, 1896, p. 489.—Wo.xcotrt, Trans. Amer. 

Micr. Soe., X XIII, 1902, p. 240. 

- pugilis Wo.cort, Trans. Amer. Micr. Soc., XXIII, 1902, p. 213. 

. reighardi Wo.cort, Trans. Amer. Micr. Soc., XXIII, 1902, p. 235. 

- rotundus Kramer, Arch. f. Naturgesch., 1879, p. 12.—Wotcort, Trans. Amer. 

Micr. Soc., XXIII, 1902, p. 231. 

. Setiger Woxcott, Trans. Amer. Micr. Soc., XXIII, 1902, p. 243. 

.. Spinulosus WoLcort, Trans. Amer. Micr. Soc., XXIII, 1902, p. 226. 

triangularis Wo.tcort, Trans. Amer. Micr. Soc., XXIII, 1902, p. 220. 

. turgidus Wo.tcort, Trans. Amer. Micr. Soc., XXIII, 1902, p. 216. 

HYDRACHNA. 

(Unplaced. ) 

. belostome RILey, Ist Rept. U. S. Ent. Com., 1878, p. 312. 

. coccinea HALDEMAN, Proc. Phil. Acad., I, 1842, p. 196. 

nebulosa HALDEMAN, Proc. Phil. Acad., I, 1842, p. 196. 

pyriformis DANA and WHELPLEy, Amer. Journ. Sci., XXX, 1836, p. 358. 

5-undata HALDEMAN, Proc. Phil. Acad., I, 1842, p. 184. ° 

scabra HALpEMAN, Proc. Phil. Acad., I, 1842, p. 184. 

1859, p. 22. [Probably equal Ataxr ypsilophorus. | 

. tricolor PACKARD, Amer. Journ. Sci. (3), I, 1871, p. 108, 

Le Conte, Kdit., 

. guatemalensis Srotn, Biol. Cent.-Amer. Arach.-Acari., 1887, p. 11.—KorNnike, 

Il, 
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Family HALACARID. 

THALASSARACHNA. 

Thalassarachna Packarp, Amer. Journ. Sci. (3), 1, 1871, p. 108. 

T. verrillii PACKARD, Amer. Journ. Sci. (3), I, 1871, p. 107. 

Family [IXODID. 

ARGAS. 

Argas LATREILLE, Précis Caract. Ins., 1796, p. 178. 

A. miniatus Kocu, Arch. f. Naturg., X, 1844, p. 219.—SaLmon and Srizes, 17th 

Ann. Rept. Bur. Anim. Ind., 1902, p. 402. 

americana PACKARD, Rept. U. 8. Geol. Survey Montana, Idaho, Wyo- 

ming, Utah, 1872, p. 740.—NEUMANN, Mém. Soc. Zool. France, 1896," 

J05 ws 

radiatus RAILLIET, Traité Zool. Méd., 1893, p. 718. 

persicus NEUMANN, Arch. Parasit., IX, 1905, p. 240 (not of Fischer). 

A. sanchezi Ducis, La Naturaleza (2), I, 1891, p. 20.—NEUMANN, Mém. Soc. 

Zool. France, 1896, p. 16; 1901, p. 255. 

ORNEEHODORO@s: 

Ornithodoros Kocu, Arch. f. Naturg., X, 1844, p. 219. 

O. megnini Ducé&s, La Naturaleza Mexicana, VI, 1885, p. 197.—NEUMANN, Mém. 

Soc. Zool. France, 1896, p. 42.—SAaLMon and Strives, 17th Ann. Rept. Bur. 

Anim. Ind., 1902, p. 408. 

spinosum Marx, Proc. Ent. Soc. Washington, III, 1895, p. 199 (Rhyn- 

chopriwn). 

QO. turicata Ducrs, La Natur. Mexicana, VI, 1885, p. 196—NEUMANN, Mém. Soe. 

Zool. France, 1896, p. 31. | 

americanus Marx, Proc. Ent. Soc. Washington, 1895, III, p. 199. | 

Ix<@IDiES: | 

Ixodes LATREILLE, Précis Caract. Ins., 1796, p. 179. 

I. angustus NEUMANN, Mém. Soc. Zool. France, 1889, p. 156; 1901, p. 284. 

TI. arcticus Osporn, Fur Seals and Fur Seal Islands of North Pacific Ocean, ITT, 

1899, pp. 553-554. 

I. brunneus Kocu, Arch. f. Naturg., X, 1844, p. 282; Arachn. Syst., IV, 1847, p. 

101; NeuMANN, Arch. Parasit., VIII, 1904, p. 454. 

I. californicus Banks, Proc. California Acad. Science (8), III, 1904, p. 869. 

I. cookei Packarp, Ist Ann. Rept. Peabody Acad. Science, 1869, p. 67. 

cruciarius FircH, 14th New York Rept., 1871, p. 566. 

heragonus var. longispinosus NEUMANN, Mém. Soc. Zool. France, 1901, 

p. 2838. 

hexagonus SALMON and Sines, 17th Ann. Rept. Bur. Anim. Ind., 1902, 

p. 467 (not of Leach). 

I. dentatus NEUMANN, Mém. Soc. Zool. France, 1899, p. 119. 

I. diversifossus NEUMANN, Mém. Soc. Zool. France, 1899, p. 186. 

I. frontalis PANzreR, Fauna Ins. Germ., fasc. 59, fig. 23, 1795.—NEUMANN, Mém. 

Soc, Zool, France, 1899, p. 133. 
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I. fuseus SAy, Journ. Phil. Acad., Il, 1821, p. 79.—LE Contr, Edit., II, 22, 1859. 

[Probably male of /. scapularis. | 

I. inchoatus NEUMANN, Mém. Soc. Zool. France, 1901, p. 283 (as var. of hexag- 

onus). [Doubtfully the same as European. ] 

I. ricinus LINNAEUS, Syst. Nat., 1758, p. 615.—NEUMANN, Mém. Soc. -Zool. 

France, 1899, p. 112.—SanmMon and Stites, 17th Ann. Rept. Bur. Anim. 

Ind., 1902, p. 463. ~ 

I. scapularis Say, Journ. Phil. Acad., II, 1821, p. 78.—LrE Contr, Hdit., II, 1859, 

p. 2: ; 

affinis NEUMANN, Mém. Soc. Zool. France, 1899, p. 120. 

I. sculptus NEUMANN, Arch. Parasit., VIII, 1904, p. 462. 

I. urie Waite, Sutherland’s Journ. Voy. Baffins Bay, II, App., 1852, p. cex. 

[No description.] [Perhaps Ceratirodes borealis Kramer and Neuman. | 

(ID IRVA INDO) IDES) 

Ceratixodes NEUMANN, Arch. Parasit., VI, 1902, p. 115. 

C. borealis KRAMER and NEUMAN, Acariden wahrend Vega Exped., 1883, p. 526. 

fimbriatus KRAMER and NEUMAN, Acariden wahrend Vega Exped., 1883, 

p. 526, male. 

hirsutus Brruta, Bull. Acad. Imp. St. Petersb., 1895, p. 356, 

C. signatus Brruta, Bull. Acad. Imp. St. Petersb., 1895, p. 357. 

HAMAPHYSALIS. 

Hemaphysalis Kocu, Arch. f. Naturg., X, 1844, p. 287. 

H. chordeilis Packarp, 1st Ann. Rept. Peabody Acad. Science, 1869, p. 67. 

H. leporis-palustris Packarp, Ist Ann. Rept. Peabody Acad. Science, 1869, p. 

67.—NEUMANN, Mém. Soc. Zool. France, 1897, p. 343. 

rostralis DuGeEs, Bull. Soc. Zool. France, 1888, p. 129. (Gonirodes.) 

AMBLYOMMA. 

Amblyomma Wocu, Arch. f. Naturg., X, 1844, p. 228. 

A. americana LINNAEUS, Syst. Nat., X, 1758, p. 615.—Fircn, 14th N. Y. Rept., 

1871, p. 8364.—NEUMANN, Mém. Soe. Zool. France, 1899, p. 209.—SaLMon 

and Stites, 17th Ann. Rept. Bur. Anim. Ind., 1902, p. 475. 

? orbiculatus Say, Journ. Phil. Acad., II, 1821, p. 76. 

unipuncta PACKARD, Ist Ann. Rept. Peabody Acad. Sci., 1869, p. 66. 

A. cajennense Fasricius, Entom. syst., IV, 1794, p. 427.—Kocn, Ubersicht 

Arachn. syst., IV, 1847, p. 73—NrEUMANN, Mém. Soc. Zool. France, 1899, 

p. 205. 

crenatum Say, Journ. Phil. Acad., II, 1821, p. 76.—LeE Conte, Edit., IT, 

1859, p. 20. 

mizxtum Kocnw, Arch. f. Naturg., X, 1844, p. 227. 

A. maculatum Kocu, Arch. f. Naturg., X, 1844, p. 227—NEUMANN, Mém. Soc. 

Zool., France, 1899, p. 249. 

tigrinum Kocu, Arch. f. Naturg., X, 1844, p. 227. 

tenellum Kocu, Arch. f. Naturg., X, 1844, p. 227. 

rubripes Kocn, Arch. f. Naturg., X, 1844, p. 228. 

ovatum Kocu, Arch. f. Naturg., X, 1844, p. 228. 

triste Kocu, Arch. f. Naturg., X, 1844, p. 229. 

A. tuberculatum Marx, Insect Life, VI, p. 314—NEUMANN, Mém. Soc. Zool. 

France, 1899, p. 235. 

Proc. N. M. vol. xxxii—07 39 
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DERMACENTOR. 

Dermacentor Kocu, Arch. f. Naturges., X, 1844, p. 235. 

D. albipictus PAckarp, Amer. Nat., II, 1868, p. 559 (no description) ; Guide 

Study Ins., 9th part, p. 662, 1869 (Aug.) ; Amer. Nat., III, 1869, p. 365-6. 

variegatus NEUMANN, Mém. Soc. Zool. France, 1897, p. 367.—SALMON 

and Srines, 17th Ann. Rept. Bur. Anim. Ind., 1902, p. 452. 

reticulatus SALMON and STiLes, 17th Ann. Rept. Bur. Anim. Ind., 1902, 

p. 448 (not of Fabricius). 

D. bifurcatus NEUMANN, Mém. Soc. Zool. France, 1899, p. 122; Arch. Parasitol., 

VIII, 1904, p. 453. 

nigrolineatus Packarp, Ist Ann. Rept. Peabody Acad. Science, 1869, p. 66. 

nitens NEUMANN, Mém. Soc. Zool. France, 1897, p. 876.—SALMON and NSTILES, 

17th Ann. Rept. Bur. Anim. Ind., 1902, p. 455. 

D. occidentalis NEUMANN, Archiv. Parasitol., IX, 1905, p. 235. 

reticulatus NEUMANN, Mém. Soc. Zool. France, 1897, p. 360, part. 

D. parumapertus NEUMANN, Mém. Soc. Zool. France, 1901, p. 267; Archiy. 

Parasitol., 1X, 1905, p. 236. 

D. variabilis Say, Journ. Phil. Acad.. IJ, 1821, p. 77.—LE Conres, Hdit., II, 1859, 

[> Zulli 

americanus AuTHors (not Linnaeus). 

electus Kocn, Arch. f. Naturges., X, 1844, p. 235.—SALMON and STILES, 

17th Ann. Rept. Bur. Anim. Ind., 1902, p. 455. 

albipictus Packarpb, Ist Rept. Peabody Acad. Sci., 1869, p. 66 (not of 

Guide and Amer. Nat.). 

5-striatus Firen, 14th New York Rept., 1871, p. 366, 

robertsoni Firceu, 14th New York Rept., 1871, p. 566. 

? npunctulatus Say, Journ. Phil. Acad., II, 1821, p. 78. 

p. 21, 1859. 

UY 

LE Conte, Edit.., 

MARGAROPUS. 

Margaropus Karscu, Mitt. Miinch. Ent. Ver., 1879, p. 96. 

M. annulatus Say, Journ. Phil. Acad., II, 1821, p. 75.—LeE Contr, Hdit., II, 1859, 

p. 19.—NEUMANN, Mém. Soc. Zool. France, 1897, p. 407.—SaLtmMon and 

Stines, 17th Ann. Rept. Bur. Anim. Industry, 1902, p. 420. 

bovis PackARD, Ist Rept. Peabody Acad. Sci., 1869, p. 68. 

bovis Ritey, Gamgee’s Rept. Diseases Cattle, 1869, p. 168. 

indentatus GAMGEE, Gamgee’s Rept. Diseases Cattle, 1869, p. 121. 

dugesi M&GNIN, Les Parasites, 1880, p, 126. 

IDKOUOHVNITS,. 

(Unplaced. ) 

I. cinctus Fasricrus, Syst. Antliatorum, 1805, p. 356. 

I. erraticus Say, Journ. Phil. Acad., 1821, p. 77.—LE Contre, Hdit., II, 1859, p. 20. 

[ Probably a Dermacentor. ] 
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Family GAMASIDZ. 

HALARACHNE. 

Halarachne ALLMAN, Ann. Mag. Nat. Hist., XX, 1847, p. 47. 

H. americana Banks, Proc. Ent. Soc. Wash., LV, 1899, p. 215. 

IPAM DROP WI Se 

Pteroptus Durour, Ann. Sci. Nat., X:X VI, 1832, p. 98. 

P. americanus BANKs, Canad. Entom., 1902, p. 173. 

DEV RIVCAUNDYeS SUS: 

Dermanyssus Duaes, Ann. Sci. Nat. (Zool.), I, 1834, p. 18. 

D. galline Repti, Esper. Int. Insetti., 1668, pl. 1—M&GNIN, Parasit., 1880, p. 

115.—Ossorn, Bull. 33 Iowa Agric. Exp. Sta., 1896, p. 595. 

ELPONYSS US: 

Liponyssus WOLENATI, Sitzungsber. Kais. Akad. Wissenschft. Wien, Math.- 

naturw. ¢l., XXXV, 1859; p. 172. 

L. americanus Banks, Proc. Ent. Soc. Wash., VII, 1906, p. 136. 

OAMOGAMASUS. 

Hiemogamasus BERLESE, Acari Myr. Scorp., fase. 52, 1889. 

H. americanus Banks, Proc. Ent. Soc. Wash., VII, 1906, p. 187. 

RAILLIETIA. 

Raillietia TROUESSART, C. R. Soc. Biol., LIV, 1902, p. 1337; Bull. Soc. Zool. 

France, XX VII, 1902, p. 232. 

R. auris LEIpy, Proc. Phil. Acad., 1872, p. 138.--TrouEssart, C. R. Soc. Biol., 

LIV, 1902, p. 1337; Bull. Soc. Zool. France, XXVITI, 1902, p. 233. 

CELAINOPSIS: 

Celenopsis BERLESE, Acari Myr. Scorp., fase. 31, 1886. 

C. americanus Banks, Proc. Ent. Soc. Wash., VII, 1906, p. 137. 

SEWOS: 

Seius Kocu, Crust. Myr. Arachn. Deutsch., fase. 4, 1836. 

S. sanborni Packarp, Cave Memoir, 1887, p. 42. 

S. quadripilis Banks, Proc. Ent. Soc. Wash., VII, 1906, p. 138. 



610 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXII. 

Ly IVAN IS Sy 

Lelaps Kocwu, Crust. Myr. Arachn. Deutsch., fase. 4, 1886. 

cavernicola PAcKARD, Cave Memoir, 1887, p. 42. 

cuneifer var. americanus BERLESE, Redia, I, 1904, p. 418. 

macropilis BANKS, Proc. Ent. Soc. Wash., VII, 1906, p. 159. 

pilosula BANKs, Proce. Calif. Acad. Science, (8), III, 1904, p. 368. 

. placidus Banks, Journ. N. Y. Ent. Soc., 1895, p. 128. 

similis Montez, Rev. Biol. Nord France, VI, 1894, p. 20. 

wyandottensis Packarp, Cave Memoir, 1887, p. 42. Hee ea 

EGE UN@ME GlsSaw Ss: 

Eehinomegistus BERLESE, Redia, I, 1904, p. 266. 

E. wheeleri WASMANN, Zool. Anzeiger, 1902, p. 72 (Antennophorus ).—BERLESE, 

Redia, I, 1904, p. 398. 

GAMASUS. 

Gamasus LATREILLE, Hist. nat. Crust. Ins., III, 1802, p. 64. 

G. antennepes Say, Journ. Phil. Acad., II, 1821, p. 71.—Lkr Contes, Edit., II, 

SO Sp Oe alate 

G. californicus BANkKs, Proc. Calif. Acad. Science (3), III, 1904, p. 368. 

G. juloides Say, Journ. Phil. Acad., II, 1821, p. 72.—LE Conte, Edit., IJ, 1859, 

p. 18. 

G. longipalpoides Fett, 11th Rept. State Entom. N. Y., 1896, p. 259. [Name not 

to be applied unless mite is new. | 

G. musculus Say, Journ. Phil. Acad., II, 1821, p. 72.—LeE Contes, Edit., II, 1859, 

jos Jkt 

G. nidularius Say, Journ. Phil. Acad., II, 1821, p. 72.—L&E Conre, Edit., II, 1859, 

Da ite 

G. passali GUERIN, Iconog. Régne Anim., IV, Arachn., 1848, p. 15. . 

G. spinipes Say, Journ. Phil. Acad., II, 1821, p. 71.—LE Conte, Edit., II, 1859, 

jo, IT 

. stygius PackaARD, Cave Memoir, 1887, p. 42. 

. troglodytes Packarp, Cave Memoir, 1887, p. 42. Q Q 

MACROCHELES. 

! 

Macrocheles LATREILLE, Régne Anim. (nouv. ed. rev. et aug.), IV, 1829, p. 282. 

. arcticus KRAMER and NEUMAN, Acariden wahrend Vega Exped., 1883, p. £22. 

carolinensis BANKS, Proc. Ent. Soc. Wash., VII, 1906, p. 137. 

. exilis BANKs, Proc. Wash. Acad. Sciences, IT, 1900, p. 485. 

- meestus BANKS, Canad. Entom., 1898, p. 265. S888 

MEGISTHANUS. 

Megisthanus THORELL, Ann. Mus. Genoy., XVIII, 1882, p. 41. 

M. floridanus Banks, Proc. Acad. Nat. Sci. Phil., 1904, p. 145. 
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ILJUROYVNS IZ IUS 

Liroaspis BANKS, Canad. Entom., 1902, p. 174. 

americana BANKs, Canad. Hntom., 1902, p. 174. 

UROPODA. 

Uropoda LATREILLE, Gen, Crust. Ins., I, 1806, p. 157. 

americana RILEy, Proc. Am. Assoc. Ady. Sci., XXV, 1877, p. 273; 9th Mo. 

Rept., 1877, p. 41. - 

campomolendina var. canadensis BERLESE, Redia, II, 1905, p. 22 

formica Fitcu, Trans. N. Y. State Agric. Soc. for 1854, p. 857, (1855). 

Rept., p. 158. 

lucifugus Packarp, Cave Memoir, 1887, p. 42. 

pennsylvanica BERLESE, Redia, I, 1904, p. 251; p. 347 (Uroplitella). 

punctulata Banks, Canad. Entom., 1898, p. 266. 

IMBVAG ISI SCI 1S Se 

Trachytes MicHArEL, Trans. Roy. Micr. Soc., 1894, p. 297. 

lagenzeformis BERLESE, Redia, II, 1905, p. 21. 

(CA EIS YAN 

Cilliba Hryvrn, Isis, 1826, p. 612. 

circularis BANKS, Canad. Entom., 1898, p. 266 (Discopoma). 

. hirsuta BAnkKs, Proc. U. S. Nat. Mus., XXV, 1902, p. 221 (Discopoma). 

. hirticoma BERLESE, Redia, I, 1904, pp. 246, 331. 

DING EWS: 

Dinychus KRAMER, Arch. f. Naturg., LII, 1886, p. 255. 

americanus BANKS, Proc. Ent. Soc. Wash., VII, 1906, p. 159. 

Family ORIBATID. 

GALUMNA. 

Galumna Hrybven, Isis, 1826, p. 612. [Oribata of authors, not of Latreil 

. affinis BANKs, Trans. Amer. Ent. Soe, X XII, 1895, p. 6. 

. alata PackarbD, Cave Memoir, 1887, p. 42. [Name preoccupied ; but it may 

a synonym of some other species. | 

arborea BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 7. 

. armipes BANKs, Proc. Acad. Nat. Sci. Philad., 1906, p. 492. 

. depressa BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 6. 

emarginata Banks, Trans. Amer. Ent. Soc., X XII, 1895, p. 7. 

. hirsuta BANKS, Trans. Amer. Ent. Soc., X XII, 1895, p. 7. 

. imperfecta Banks, Proc. Acad. Nat. Sci. Philad., 1906, p. 492. 

. magna BANKs, Trans. Amer. Ent. Soc., XXII, 1895, p. 6. 

. minuscula Banks, Proc. Acad. Nat. Sci. Philad., 1906, p. 492. 

- mesta BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 6. 

Ist 

le. ] 

r be 
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. nitidula BANKs, Proc. Acad. Nat. Sci- Philad., 1906, p. 491. 

. palustris Banks, Journ. N. Y. Ent. Soe., 1895, p. 128. 

. persimilis BANKs, Proc. Acad. Nat. Sci. Philad., 1906, p. 491. 

. pratensis BANKs, Trans. Amer. Ent. Soc., XXII, 1895, p. 6. 

. robusta BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 7. 

slossonze BANKS, Proce. Acad. Nat Sci. Philad., 1906, p. 490. 

texana BANKS, Proc. Acad. Nat. Sci., Philad., 1906, p. 494 

. turgida Banks, Proc. Acad. Nat. Sci. Philad., 1906, p. 493. 

. unimaculata BANKS, Proc. Acad. Nat. Sci. Philad., 1906, p. 490. 

. virginica Banks, Proc. Acad. Nat. Sci. Philad., 1906, p. 493. QMADAADAVRAA 

ORIBATELLA. 

Oribatella BANKS, Trans. Amer. Ent. Soec., XXII, 1895, p. 8. 

. aquatica BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 9. 

. armata Banks, Trans. Amer. Ent. Soc., XXII, 1895, p. 9. 

. bidentata BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 8. 

. borealis BANKS, Insects, ete., Commander Isl, 1899, p. 349. 

minuta BANKS, Trans. Amer. Ent. Soc., XXIII, 1896, p. 76. 

obesa BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 9. 

. perfecta BANKs, Trans. Amer. Ent. Soc., XXIII, 1896, p. 75. 

. 4-dentata BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 8. 

. setosa BANKS, Journ. N. Y. Ent. Soc., 1895, p. 129. ) 

. signata Banks, Trans, Amer. Ent. Soc, XXII, 1895, p. 9. oo0go0o0o00o0o00o 09 

ORS AGO DIETS: 

Oribatodes BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 10. 

O. mirabilis BanxKs, Trans. Amer. Ent. Soc., XXII, 1895, p. 10. 

GYMNOBATES. 

Gymnobates BANKS, Canad. Entom., 1902, p. 175. 

G. glaber BANKs, Canad. Entom., 1902, p. 176. 

ORES AMMOIEAS 

Oribatula BrerLese, Acari, Myriop. Scorp. Ital., Crypt., II, 1896, p. 54. 

O. pallida BAnKs, Proc. Acad. Nat. Sci. Philad., 1906, p. 494. 

EREMAUS. 

Bremeus Kocu, Crust. Myr. Arach. Deutsch., fase. 8, 1835. 

. arctica BANKS, Insects, ete., Commander Isl., 1899, p. 549. 

. floridanus BANKs, Proc. Acad. Nat. Sci. Philad., 1904, p. 145. 

. pilosus Banks, Trans. Amer, Ent. Soc., XXII, 1895, p. 11. esto cs] 



HHHHEH 

oO0°0 

42424 

299999900 

(e) (@) (@) (e) ) ©) 

CATALOGUE OF THE ACARINA—BANKS. — on on oo 613 

LIACARUS. 

Liacarus MIcHArEL, Das Tierreich, ITT, 1898, p. 40. 

. abdominalis BANKs, Proc. Acad. Nat. Sci. Philad., 1906, p. 495. 

. carolinensis BANKS, Proc. Acad. Nat. Sci. Philad., 1906, p. 494. ° 

concolor BANKS, Trans. Amer, Ent. Soc., XXII, 1895, p. 11. 

. frontalis BANKs, Proc. Acad. Nat. Sci. Philad., 1906, p. 495. 

. modestus BANKS, Proc. California Acad. Science (8), IIT, 1904, p. 

. hnitidus BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 10. 

LREGHOGRAN US: 

Tegeocranus NicoLtet, Arch. Mus., Paris, VIT, 1855, p. 464. 

‘. lamellatus Banks, Proc. Acad. Nat. Sci. Philad., 1906, p. 497. 

OWA 

Oppia Kocu, Ubers. Arachn. Syst., ITT, 1842, p. 104. 

. canadensis BANKS, Proc. Acad. Nat. Sci. Philad., 1906, p. 497. 

. montana BANKS, Proc. Acad. Nat Sci. Philad., 1906, p. 497. 

. Spinipes Banks, Proc. Acad. Nat. Sci. Philad., 1906, 496. 

NG@GRASETS: 

Notaspis HERMANN, Mém. Apterol., 1804, p. 87. 

. carbonarius BANKS, Proc. Acad. Nat. Sci. Philad., 1906, p. 496. 

. castaneus BANKS, Proc. Acad. Nat. Sci. Philad., 1906, p. 496. 

. punctulatus Banks, Trans. Amer. Ent. Soc., XXII, 1895, p. 10. 

ORIBATA. 

Oribata LATREILLE, Hist. Nat. Crust. Ins., III, 1802, p. 65. 

. angustipes BANKS, Proc. Ent. Soc. Wash., VII, 1906, p. 136. 

- australis BANKs, Trans. Amer. Pnt. Soc., XXII, 1895, p. 12. 

. bulbipedata Packarp, Cave Memoir, 1887, p. 42. 

californica BANKs, Proc. California Acad. Science (8), 1904, p. 36 

floridana Banks, Trans. Amer. Ent. Soc., XXIII, 1896, p. 76. 

longiseta Banks, Proc. Acad. Nat. Sci. Philad., 1906, p. 498. 

minuta Banks, Trans. Amer. HMnt. Soc., XXII, 1895, p. 12. 

puritanica BANKS, Proc. Acad. Nat. Sci. Philad., 1906, p. 498. 

CARABODES. 

367. 

4 
(. 

Carabodes Wocu, Crust. Myr. Arach. Deutsch., fase. 3, 1835. 

. apicalis BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 18. 

. brevis BANKS, Trans. Amer. Ent. Soc., X XIII, 1896, p. 77. 

. dorsalis BAnKs, Trans. Amer. Ent. Soc., X XIII, 1896, p. 77. 

. granulatus Banks, Journ. N. Y. Ent. Soc., 1895, p. 129. 

. higra BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 12. 

. oblonga Banks, Trans. Amer. Ent. Soc., XXII, 1895, p. 13. 
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CYMBAREMALUS. 

Cymberemeus BERLESE, Acari, Myr. Scorp, Ital., 1896, fase. 78. 

C. marginalis Banks, Trans. Amer, Ent. Soc., XXIII, 1896, p. 76 (Hremeus). 

HERMANNIA. 

Hermannia Nicoter, Arch. Mus. Paris, VII, 1855, p. 468. 

. quadriseriata Banks, Insects, etc., Commander Isl., 1899, p. 349. 

. trinebulosa Ritey, Hubbard, Orange Insects, 1885, p. 216. m x 

NEOLIODES. 

Neoliodes BERLESE, Bull. Soc. Ent. Ital., XX, 1888, p. 47. 

N. concentrica Say, Journ. Phil. Acad., II, 1821, p. 738.—Lr Conte, Edit., IT, 

1859, p. 18—-Banks, Trans. Amer. Ent. Soc., XXII, 1895, p. 15 (Liodes). 

N. floridensis Banks, Proc. Acad. Nat. Sci. Philad., 1906, p. 499. 

IN(O@ABSNE OS 

Ory Nothrus Kocu, Crust. Myr. Arach. Deutsch., fase. 2, 183 

. banksi MrcuHaeL, Das Tierreich. Lief. 3, Oribat., 1898, p. 70. 

furcatus BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 15 (not Koch). 

. bipilus Banks, Trans. Amer. Ent. Soc., XXII, 1895, p. 14. 

_ excisus BANKS, Trans. Amer. Hnt. Soc., XXII, 1895, p. 15. 

rugulosus BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 15, 

. simplex Banks, Journ. New York Ent. Soc., 1895, p. 130. 

.taurinus Banks, Proe. Acad. Nat. Sci. Philad., 1906, p. 499. 

. truncatus BANKS, Trans. Amer. Ent. Soc., XNII, 1895, p. 14. waaeaaw ow 

SCUMOMERRARE DS 

Scutoverter MICHAEL, Journ. Roy. Micr. Soc., II, 1879, p. 241. 

n _ marinus BANKS, Trans. Amer. Ent. Soc., XXIII, 1896, p. 77 (Nothrus). 

S. petrophagus Banks, Hntom. News, 1906, p. 194. 

E@ Pr © Di RUNES 

Hoploderma MicHakt, Das Tierreich, ITI, 1898, p. 77. 

. granulata BANKS, Canad. Entom., 1902, p. 175. 

_ setosa BANKS, Trans. Amer. Ent. Soc., XXII, 1895, p. 16 (Hoplophora). 

. spherula Banks, Trans. Amer. Ent. Soc., XXII, 1895, p. 16 (Hoplophora). im 

PHTHIRACARUS. 

Phthiracarus Perry, Allg. Naturg., III, 1841, p. 874. 

P. arctata Ritey, 6th Mo. Rept., 1874, p. 58 (Hoplophora).—BANks, Trans. 

Amer. Ent. Soc., XXII, 1895, p. 16 (Tritia). 

P. eryptopus Banks, Proc. California Acad. Science (3), III, 1904, p. 367. 

P. glabrata Say, Journ. Phil. Acad., II, 1821, p. 73.—LE Conte, Kdit., 11, 1859, 

p. 18.—Banks, Trans. Amer. Ent. Soc., XXII, 1895, p. 16 (Tritia). 
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ORDA D5. 

(Unplaced. ) 

O. aspidioti ASHMEAD, Can. Entom., 1879, p. 93 (Oribata). 

N. malleolus KArPELLEs, Berl. Ent. Zeitschr., 1884, p. 34 (Nothrus). 

N. ovivorus Packarp, Guide Study Insects, 1869, p. 664 (Nothrus). 

N. pileiformis KArPELLES, Berl. Hnt. Zeitsch., 1884, p. 33 (Nothrus). 

O. quadripilis Fircn, 3rd N. Y. Rept., 1856, p. 442 (Oribata). 

Family TARSONEMIDZ. 

SYUCIMDI EXO) = bl Sh. 

Siteroptes AMERLING, Lotos, 1861, p. 24. 

S. carnea BANKS, Proc. Ent. Soc. Wash., VII, 1906, p. 140. 

APATES @INGEIVE OS: 

Tarsonemus CANESTRINI and FANzAGO, Atti. Soc. Ven.-Trentino, VY, 1876, p. 141. 

T. pallidus Banks, Proc. Ent. Soc. Wash., IV, 1899, p. 295. 

PE DPIGULOIDES. 

Pediculoides TarGIoNI-TozzETri1, Ann. d. Agricol., I, 1878, p. 271. 

P. ventricosus Newport, Trans. Linn. Soc., London, X XI, 1853, p. 95.—BRUCKER, 

Bull. Sci. France, Belgique, XXX V, 1900, pp. 355-142, 4 pls. 

JPG AMUZ OVP ISR WS 

Pigmeophorus KRAMER, Arch. f. Naturg., XLIII, 1877, p. 254. 

P. americanus BANKS, Proc. Ent. Soe. Wash., VII, 1906, p. 139. ] 

ID USIP AURUN ETDS, 

Disparipes MIcHAEL, Trans. Linn. Soc. XVII, 1885, p. 390. 

D. americanus BANKS, Proc. Ent. Soe. Wash., VII, 1906, p. 139. ] 

Family TY ROGLYPHIDZ. 

Misnti@Gs TO NiEA. 

Histiostoma KRAMER, Arch. f. Naturg., XLII, 1876, p. 105. 

H. americanum Banks, Techn. Bull. no. 13, Bur. Entom., U. S. Dept. Agric., 

1906, p. 11. 

H. brevipes Banks, Techn. Bull. no. 13, Bur. Entom., U. 8. Dept. Agric., 1906, 

fos IL 

H. gracilipes Banks, Techn. Bull. no. 13, Bur. Entom., U. S. Dept. Agric., 1906, 

Delo: 
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G. 

Ge welLeEeNGws: 

Glyciphagus TWrrtnea, Nova Acta Acad. Leop. (2), XVIII, 1838, p. 619. 

obesus BANKS, Techn. Bull. no. 13, Bur. Entom., U. 8S. Dept. Agric., 1906, 

10s 12 

. robustus Banks, Techn. Bull. no. 15, Bur. Entom., U. 8S. Dept. Agric., 1906, 

p- 13. 

PYOROGILYOP SO) S. 

Tyroglyphus LATREILLE, Précis Caract. Ins., 1796, p. 185. 

. americanus Banks, Techn. Bull. no. 13, Bur. Entom., U. 8S. Dept. Agric., 1906, 

p. 16. 

armipes Banks, Techn. Bull. no, 13, Bur. Entom., U. S. Dept. Agric., 1906, 

p. 18. 

. breviceps Banks, Techn. Bull. no. 13, Bur. Entom., U. 8. Dept. Agric., 1906, 

Taye 17 

. cocciphilus Banks, Techn. Bull. no. 13, Bur. Entom., U. 8. Dept. Agric., 1906, 

p. 16. 

. farine Dr Grrr, Mém. Hist. Ins., VII, 1778, p. 97; Das Tierreich, Lief. 7, 

1899, p. 187.—Banxs, Techn. Bull. no. 18, Bur. Entom., U. S. Dept. Agric., 

1906, p. 14. ‘ 

lintneri Osporn, Science, 1893, p. 3860.—LINTNER, 10th N. Y. Rept., 1895, 

p. 452.— Banks, Techn. Bull. no. 18, Bur. Entom., U. 8. Dept. Agric., 1906, 

10 ata) 

heteromorphus FELT, 11th New York Rept., 1896, p. 254.—Banks, Techn, Bull. 

no. 18, Bur. Entom., U. 8S. Dept. Agric., 1906, p. 18. 

. longior Gervais, Insectes Aptéres, III, 1844, p. 262.—Banks, Techn. Bull. no. 

13, Bur. Entom., U. S. Dept. Agric., 1906, p. 14. 

. vibis Frrcu, 3rd New York Rept., 1856, p. 424. [Possibly a Rhizoglyphus. | 

. terminalis BAnkKs, Techn. Bull. no. 13, Bur. Entom., U. S. Dept. Agric., 1906, 

105 Alte 

IRUEIIAZOG ILA Pst WS. 

Rhizoglyphus CLAPAREDE, Zeits. wiss. Zool, XVIII, 1869, p. 506. 

> . elongatus Banks, Techn. Bull. no. 13, Bur. Entom., U. 8. Dept. Agric., 1906, 

Deze 

. hyacinthi Borspuvar, Entom. horticole, 1867, p. 86.—Banks, Techn. Bull. 

no. 13, Bur. Entom., U. 8S. Dept. Agriec., 1906, p. 21. 

echinopus FuMouzE and Rosin, Journ. Anat. Physiol. V, 1868, p. 278. 

. longitarsis Banks, Techn. Bull. no. 13, Bur. Entom., U. S. Dept. Agric., 1906, 

D: 22: 

. phylloxere Ritey, 6th Missouri Rept., 1874, p. 52.—Banks, Techn. Bull. no. 

18, Bur. Entom., U. S. Dept. Agric., 1906, p. 20. 

. rhizophagus BANKS, Techn. Bull. no. 13, Bur. Entom., U. S. Dept. Agric., $ 
1906, p. 21. 

. tarsalis BANKS, Techn. Bull. no. 13, Bur. Entom., U. 8S. Dept. Agric., 1906, 

p. 20. 
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MONIEZIELLA. 

Monieziella BrRLESE, Acari, Myriop. Scorp. Ital., Cryptostigmata, Sarcoptidie, 

1897, p. 106. 

M. angusta Banks, Techn. Bull. no. 13, Bur. Entom, U. S. Dept. Agric., 1906, 

Dp: 23: 

M. brevitarsis BANKS, Techn. Bull. no. 13, Bur. Entom., U. S. Dept. Agric., 

1906, p. 24. 

M. longipes Banks, Techn. Bull. no. 13, Bur. Entom., U. S. Dept. Agric., 1906, 

1h Zar 

(O/ANIRIS OVEN OP sO. 

Carpoglyphus Rosin, Bull. Soc. Iinp. Nat. Moscou, XNNITI, 1860, p. 16. 

C. passularum Herina, N. Acta. Acad. Leop., XVIII, 1838, p. 618—Mreantin, 

Parasit., 1880, p. 141—Banxs, Techn. Bull. no. 13, Bur. Entom., U. S. Dept. 

Agric., 1906, p. 25. 

anonymus TALLER, Jahresb. Ver. Wiirttemb., XX XVIII, 1882, p. 297. 

WIR CrStSN LIN IRS OS. 

Trichotarsus CANESTRINI, Prosp. Acarof. Ital., III, 1888, p. 356. 

T. osmize Durour, Ann. Sci. Nat. (2), XI, 1839, p. 276.--Banxs, Canad. Entom., 

1902, p. 176; Techn. Bull. no. 13, Bur. Entom., U. 8. Dept. Agric., 1906, p. 26. 

T. xylocopze DoNNApiIEu, Ann. Sci. Nat. (5), X, 1868, p. 70.—Osporn, Amer. 

Nat., 1894, p. 1021.—Banxs, Techn. Bull. no. 15, Bur. Entom., U. S. Dept 

Agric., 1906, p. 25. 

Family CANESTRINIID. 

EEE VIL SARC © Pav S: 

Hemisarcoptes LIGNIERES, Mém. Soc. Zool. France, 1895, p. 17. 

H. malus SHIM_ER, Trans. Amer. Ent. Soe., I, 1868, p. 368 (Acarus). 

coccisugus LIGNIERES, Mém. Soc. Zool. France, 1893, p. 17. 

Family ANALGESID. 

JPA ID IRON MO ISOS 

Pterolichus Ropin, C. R. Acad. Sci., Paris, LX VI, 1868, p. 786. 

. aquilinus TROUESSART, Journ. Microgr., VIII, 1884, p. 573. 

- buchholzi CANESTRINI, Atti. Inst. Veneto. (5), V, 1878, p. 64. 

longiventer M@GNIN and TROUESSART, Journ. Microgr., VIII, 1884, p. 261. Woh 

Jee eB SCAN INI AAN- 

Freyana HALLER, Zeits. wiss. Zool., XXX, 1877, p. 81. 

F. anserina TROUESSART and MEGNIN, Bull. Soc. Angers, XIV, 1884, p. 40. 

F. caput-medusze TROUESSART, Bull. Soc. Angers, XVI, 1886, p. 100 (Jiche- 

lichus). 
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ME LANAE GES: 

Allanalges TROUESSART, Bull. Soc. Angers, XVI, 1886, p. 187. 

A. gracilepinnata HALter, Arch. f. Naturg., 1882, p. 72. s I I 

IPIROKG 1 OLMIS vObJIL ODS 

Proctophyllodes Rosin, C. R. Acad. Sci., Paris, LX VI, 1868, p. 786. 

P. reticulifer TROUESSART 2nd NEUMANN, Bull. sci. France Belgique, XIX, 1886, 

p- 371.—CANESTRINI, Das Tierreich, Lief. 7, 1899, p. 119. 

MEGNINIA. 

Meginia BERLESE, Acari, Myr. Scorp. Ital., fase. 4, 1884. 

albida TyrRRELL, Trans. Ottawa Field Nat. Club, no. 3, 1882, p. 46. 

aculeatus HALieEr, Arch. f. Naturg., 1882, p. 55. 

forcipatus Hauer, Arch. f. Naturg., 1882, p. 66. 

gladiator Hater, Arch. f. Naturg., 1882, p. 65. 

pici-majoris BucHHOoLz, Bemerk. Gatt., Dermaleichus, 1869, p. 45. 

socialis Rosin and M&anin, Journ. Anat. Physiol., XIII, 1877, p. 511. 

. tyrrelli Hatter, Arch. f. Naturg., 1882, p. 55. BS SASAS 

ANALGES. 

Analges Nrvzscu. Ersch. and Gruber, Ency. Wiss. u. Ktinste, I, 1818, p. 250. 

cremidonotus TROUESSART, Bull. Soc. Angers, XXVIII, 1899, p. 29. 

. digitatus Hatter, Arch. f. Naturg., 1882, p. 52. 

. longispinosus TyRRELL, Trans. Ottawa Field Nat. Club, no. 8, 1882, p. 45. 

. passerinus LINNuS, Syst. Nat., X, 1758, p. 616. 

fringillarum Wocu, Crust. Myr. Arach. Deutsch., fasc. 33, 1848, pl. x11. 

. pici-pubescentis Packarp, Amer. Nat., III, 1869, p. 493. 

. tridentulatus Hatter, Arch. f. Naturg., 1882, p. 54. 

. tyranni TYRRELL, Trans. Ottawa Field Nat. Club, no. 8, 1882, p. 45. >>> bbb b> 

DIP MIRON SCSS US. 

Pteronyssus Rosin, C. R. Acad. Sci., Paris, LXVI, 1868, p. 786. 

simplex Haruer, Arch. f. Naturg., 1882, p. 68. 

speciosus TYRRELL, ‘Trans. Ottawa Field Nat. Club, no. 8, 1882, p. 47. 

tyrrelli CANESTRINI, Das Tierreich, Lief. 7, 1899, p. 79. 

fuscus TYRRELL, Trans. Ottawa Field Nat. Club, no. 5, 1882, p. 48 

(preoccupied ). 

ode 

BAL @iW ER ER: 

Faleulifer RAtLLIET, Recueil, Méd. Vétér., 1896, p. 6. 

F. rostratus BucHHoLz, Bemerk., Gatt. Dermaleichus, 1869, p. 14. 

falciger M&GNIN, Journ. Anat. Physiol., XIII, 1877, p. 402 (Pteroli- 

chus). 

Hypodectes and Hypoderas spp. GARMAN, Amer. Nat., 1884, p. 450.— 

KELLicoTT, Ins. Life, V, 1892, p. 77.—Warp, Psyche, VII, 1894, pp. 

95-100; Science, 1902, p. 911, (No. 388). 
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Family LISTROPHORID 2. 

SIOISUAOVGINIRUE Ol Se 

Schizocarpus TROUESSART, C. R. Soc. Biol., Paris, XLVIII, 1896, p. 109. 

S. mingaudi Trovessart, Bull. Sec. Ent. France, 1896, pp. 28, 95. 

truncatum KRAMER, Zool. Anzeiger, 1896, p. 154 (Haptosona). 

Family SARCOPTID A. 

GCHORTO PGES: 

Chorioptes GERVAIS, Gerv. et Van Bened., Zool. Méd., I, 1859, p. 463. 

C. equi GERLACH, Kriitze, 1857, p. 103. 

spathiferus MEGNIN, Parasit., 1880, p. 200. 

communis var. equi LuGGER, 2nd Ann. Rept. State Entom. Minnesota, 

1896, p. 76. 

QirO ID CW Se 

Otodectes CANESTRINI, Prosp. Acarof. Ital., VI, 1894, p. 726. 

O. cynotis Herine, N. Acta. Acad. Leop., XVIII, 1838, p. 600; Ann. Soc. Ent. 

France, 1849, p. XXXIV. 

auricularum RAILUIET, Zool. Méd., (2), 18938, p. 676 (Chorioptes). 

ecaudatus MEGNIN, Parasit., ISSO, p. 208 (Chorioptes). 

NOTOEDRES. 

Notoedres RAILLIET, Zool. Med. (2), 1895, p. 660. 

N. cati Herine. N. Acta. Acad. Leop., XVIII, 1838, p. 605.—GrrLacH, Kriitze, 

1857, p. 149. 

notoedres var. cati MEGNIN, Parasit., 18SO0, p. 174. 

minor var. cati TYRRELL, Proc. Can. Inst., I, 1883, p. 332. 

minor LueGerR. 2nd Ann. Rept. Entom. Minnesota Expt. Stat., 1896, p. 61. 

CNEMIDOCOPRTES: 

Cnemidocoptes FURSTENBERG, Mt. Ver. Neu Vorpomm. u. Riigen, I1, 1870, p. 56. 

C. galline RaILuiet, Bull. Soc. Zool. France, XII, 1887, p. 182 (variety of C. 

laevis). 

C. mutans Rosin, Bull. Soc. Moscou, XX XIII, 1860, p. 184.—M@&anin., Parasit., 

LSSO polit: see 

viviparus FURSTENBERG, Mt. Ver. Vorpomm., II, 1870, p. 56. 

2nd Ann. Rept. Entom. Minnesota Expt. Stat., 1896, p. 63 

LUGGER, 

IP SOIRONP Il 1S). 

Psoroptes GERVAIS, Ann. Sci. Nat. (2), XV, 1841, p. 9. 

P. bovis GERLACH, Kriitze und Raube, 1857, p. 114.—Perers, Bull. No. 74, 

Nebraska Agric. Exp. Station, 1902, pp. 5-10. 

P. ovis Herne, N. Acta Acad. Leop., XVIII, 1838, p. 594. 

longirostris var. ovis MEGNIN, Parasit., 1880, p. 192. 
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communis var. ovis Wonenee Maine ‘Eanes, Sheep, 1890, p. 56.—GIL- 

LETTE, Can. Entom., 1899, p. 9.+-SPENCER, Bull. 124, Virginia Agric. 

Exp. Sta., May, 1901, pp. 41-46.—KNowLgs, Journ. Comp. Med. Vet. 

Archives, Philad., Oct., 1900. 

SARC @P ARES: 

Sarcoptes LATREILLE, Gen. Crust. Ins., I, 1806, p. 151. 

canis GERLACH, Kriitze und Raube, 1857, p. 141. 

equi GERLACH, Kriitzm, 1857, p. 72.—MEGNIN, Parasit., 1880, p. 164.—LuG- q 
GER, 2nd Ann. Rept. Hntom. Minnesota Exp. Stat., 1896, p. 59.—SPENCER, 

Bull. 125, Virginia Agric. Exp. Sta., June, 1901, pp. 49-52, 2 figs.— 

KNowLes, Journ. Comp. Med. Vet. Archives, Philad., Oct., 1900.—PETERS, 

Bull. no. 74, Nebraska Agric. Exp. Station, 1902, pp. 1-27, 7 figs. 

Family CYTOLEICHID. 

LAMINOSIOPTES. 

Laminosioptes MEGNIN, Paras. et Mal. par., 1880, p. 151. 

cysticola VizioL1, Giorn. Anat. Fisiol., I, 1870, p. 257. 

gallinarwn M&EGNIN, Parasit., 1880, p. ic. 

CYANO NUMIAIC Sols, 

Cytoleichus M&GNIN, Journ. Anat. et Physiol., XV, 1879, p. 150. 

C. nudus Viziou1, Giorn. Anat. Fisio]., I, 1870, p. 257. 

Ht 

Bi 

bY et tet be 

sarcoptoides M&ra@nin, Parasit., 1880, p. 153. 

Family ERIOPHYIDE. 

ERO TENGE Ss: 

Briophyes Sresoip, Jahresber. Schles. Ges. Kult., XXVIIT, 1850, p. 89. 

. abnormis GARMAN, App. 12th Illinois Rept., 1883, p. 154. 

aceris-crumena Ritry, Amer. Hntom. and Bot., I1, 1870, p. 339. 

acericola GARMAN, App. 12th Illinois Rept., 1883, p. 155. 

ovis M&anin, Parasit., 1880, p. 168.—CurtTicr, Anim, Parasit. Sheep, 1890, 

p. 54. 

. scabiei De Grrr, Mém. Hist. Ins., VII, 1778, p. 94.—MEGNIN, Parasit., 1880, 

Dp: 169: 

hominis Herine, N. Acta Acad. Leop., XVIII, 1838, p. 584. 

scabieicrustosz FURSTENBERG, Kriitzm. Menschen u. Thiere, 1861, p. 212; 

Insect Life, V, 1893, p. 283. 

suis GERLACH, Kritze und Raube, 1857, p. 137.—Mrenin, Parasit., 1880, 

p. 163.—Luacer, 2nd Ann. Rept. Entom. Minnesota Exp. Stat., 1896, p. 58. 

enigma WaLsH, Proc. Amer. Entom. Soc., III, 1864, p, G08 (as Cecidomyia) ; 

VI, 1868, p. 227. 
. brevitarsus Fockru, Rey. biol. Nord. France, III, 1890, p. 3. 

. eaulis Cook, 29th Ann. Rept. Geol. Indiana, 1904, p. 859. 

fraxini GARMAN, App. 12th Illinois Rept., 1883, p. 156. 

. malifoliz Parrorr, Bull. 283, New York Exp. Station, 1907, p. 512. 
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E. nysseze Trorrer, Marcellia, II, 1905, p. 67. 

E. phleocoptes NALEpPA, SB. Akad. Wien, XCIX, Math.-natur. Cl., 1890, p. 54.— 

GARMAN, Ann. Rept. Kentucky Bur. Agric., 1894, p. 286.—SLINGERLAND, Can. 

Wnt., Dee., 1895, pp. 329-831, 1 pl. 

E. populi NAuepa, Sitzungsber. Akad. Wien, XCIX, Math. nat. Cl., 1890, p. 43. 

E. pruni-crumena WatLsH, Ist Ann. Rept. Nox. Insects Illinois, 1868, p. 55. 

(?) padi NALEPA, Sitzber. Akad. Wiss. Wien, Math. natur. Cl., XCIX, 

1890, p. 55. 

E. pyri PAGENSTECHER, Verh. Ver. Heidelberg, I, 1857, p. 48—GarRMAN, App. 12th 

Illinois Rept., 1883, p. 140.—SLINGERLAND, Insect Life, V, 1892, p. 104; Bull. 

No. 61, Cornell Agric. Exp. Sta., 1893, pp. 317-828.—Parrort, Bull. 283, 

New York Exp. Station, 1907, p. 291. 

EK. quadripes SHIMER, Trans. Amer. Hntom. Soc., II, 1869, p. 819.—GaARMAN, App. 

12th Mlinois Rept., 1883, p. 135. 

E. querci GARMAN, App. 12th Illinois Rept., 1888, p. 138. 

E. ryderi BANKS, new species.—RybeErR, Amer. Nat., XIII, 1879, p. 704, fig. 

E. salicicola GarMAN, App. 12th Illinois Rept., 1883, p. 138. 

E. semen WaAtsuH, Proc. Amer. Entom. Soc., III, 1864, p. GOG6 (as Cecidomyia) ; 

VI, 1868, p. 227. 

EK. serotine BEUTENMULLER, Bull. Amer. Mus. Nat. Hist., 1V, 1892, p. 278. 

cerasi-crumend WALSH, MSS., Ist Ann. Rept. Nox. Insects Illinois, 

1868, p. 55. 

E. thujze GARMAN, App. 12th Illinois Rept., 1883, p. 138. 

K. tristriatus NALEPA, Anz. Akad. Wien, X XVI, 1889, p. 162. 

E. ulmi GARMAN, App. 12th Hlinois Rept., 1888, p. 136. 

KE. vitis LANpbors, Zeitsch. wiss. Zool., NIV, 1864, p. 353.—ForpeEs, 14th Rept. 

State Entom. Illinois, 1885, p. 84; Ann. Rept. Dept. Agric. (Washington), 

1887, p. 391.—BIoLerri, Bull. no. 136, California Agric. Exp. Station, 1901, 

7 pp., 4 figs. 

IPs NC IL JOG OPA MaS). 

Phyllocoptes NALEPA, Sitzungsber. Akad. Wiss. Wien, Math.-natur. Cl, XCVITII, 

Pt 1, 1889. p. 116: 

P. cornutus BANKS, Proc. Ent. Soc. Washington, VII, 1906, p. 141. 

P. oleivorus ASHMEAD, Can. Hutom., 1879, p. 160.—TupBarpb, Orange Insects, 

1885, p. 107.—Martattr, Yearbook U. 8S. Dept. Agric., 1900, p. 285. 

P. schlechtendali NALEpPA, Sitzungsber. Akad. Wissensch. Wien, Math.-natur. Cl., 

XCIX, 1890, p. 62.—ParRrRoTT, Science, X XIII, 12 Jan., 1906, p. 73; Bull. 283, 

New York Exp. Station, 1907, p. 314. 

IDEM LID ER IME ROS) 

Epitrimerus NALEPA, Das Tierreich, Lief. 4, Erioph., 1898, p. 61. 

EK. piri NALEpA, Nova Acta Acad. Leop., LXI, 1894, p. 321.—Parrotrt, Science, 

XXIII, 12 Jan., 1906, p. 73; Bull. 283, New York Exp. Station, 1907, p. 313. 

CEHCTIDOB LTA: 

Cecidobia BANKS, Proc. Ent. Soc. Washington, VII, 1906, p. 141. 

C. salicicola BanxKs, Proc. Ent. Soc. Washington, VII, 1906, p. 142.—NaLepa, 

Marcellia, V, 1906, p. 124. 
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Family DEMODECID &. 

DEMODEX. 

Demoder OwEN, Lect. Invert. Anat., 1843, p. 252. 

D. bovis STILES, Canad. Wntom., 1892, p. 286. 

D. folliculorum Simon, Arch. Anat. Physiol. Med., 1842, p. 218 (Acarus).— 

Mérenin, Parasit, 1880, p. 266. 

hominis Lrypie, Arch. Naturg., XX V, 1859, p. 345. 

D. phylloides Csoxor, Oesterr. Vierteljahrschrift. f. Veteriniirkunde, LI, 1879, 

p. 188—WriGHT, Proc. Can. Inst. (3), I, 1883, p. 275. 

Family UNKNOWN. 

concolor HALDEMANN, Binney, Terr. Air-Breathing Mollusks U. S., II, 1851, 

p. 107 (Hypopus). . 

gryllaria Le Baron, 2nd Illinois Rept., 1871, p. 61 (Atomus). 

odontalgiz Fircu, 14th New York Rept., 1871, p. 871 (/vodes). [Not an Ixodes. 

Perhaps an Oribated nymph, or possibly something like Dermacarus in 

Tyroglyphidze ; no Gamasid will fit.] 

americanus RILEy, 6th Missouri Rept., 1874, p. 122 (Leptus). 

irritans Ritey, 6th Missouri Rept., 1874, p. 122 (Leptus). 

arane Say, Journ. Phil. Acad., II, 1821, p. 80.—LrE Contr, HWdit., II, 1859, p. 23 

(Leptus). 

comata Say, Journ. Phil. Acad., II, 1821, p. 82.—Le Contr, Edit., II, 1859, p. 23 

(Ocypete). 

hispus Say, Journ. Phil. Acad., II, 1821, p. 81. 

(Leptus). 

Lt Conte, Edit., II, 1859, p. 23 
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A NEW HORNED RODENT FROM THE MIOCENE OF 
KANSAS. 

By James WILirAMs GIDLEY, 

Of the Department of Geology, United States National Museum. 

In 1902¢ Dr. W. D. Matthew described a new and most interesting 
Mylagaulid rodent, Ceratogaulus rhinocerus, from the middle Miocene 
beds at Pawnee Buttes, Colorado. The genus is especially distinguished 

by a pair of well developed horncore-like processes situated on the nasal 
bones, a most unexpected and unique character for a rodent and 
entirely unknown prior to Matthew’s discovery. 

While recently unpacking some boxes of Miocene fossils, which for 
a number of years have been stored away in the United States National 
Museum, a second specimen was found, representing a new but 
closely related genus in which nasal horns are even more prominently 
developed than in Ceratogaulus. This specimen, a nearly complete 
skeleton, was originally obtained by the late Mr. John Bell Hatcher, 
while collecting fossils for Prof. O. C. Marsh under the auspices of 
the United States Geological Survey, in 1885. It comes from the 
upper Miocene beds near Long Island, Kansas. Although obtained 

so long ago, the specimen when found had apparently not been 
unpacked since arriving from the field and was probably never 
examined by Marsh. 

With this more complete material it is now possible to confirm some 
of Matthew’s conclusions regarding the association of the material 
described by him, to determine more definitely the affinities of the 
family Mylagaulide, and to give a more complete knowledge of the 

osteological characters of this little known but interesting group of 
rodents. 

I have been greatly aided in the preparation of this paper by having 

for comparison all the Mylagaulid material in the American Museum 
of Natural History collection, which was generously placed at my dis- 
posal through the kindness of Prof. Henry F. Osborn and Dr. W. D. 
Matthew. 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. XXXII—No. 1554. 
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Family MYLAGAULID Cope. 

This family was not well characterized by Cope, owing to the insuf- 

ficient material known to him, but with the discovery of better speci- 
mens it has since been more adequately defined by Doctor Matthew as 
follows, in part: @ 

The characters amply confirm Prof. Cope’s separation of it as the type of a dis- 

tinct family. Its place is among the Sciuromorpha, but without close relationship 

to the other Sciuromorph families, the nearest being the Sciuride. * * * The 

antorbital foramen is close to the zygomata, as in Meniscomys, instead of considerably 

anterior to it as in most modern rodents. * * * The family distinctions from 

the Sciuridze are the great enlargement of the fourth premolar in the lower jaw and 

of a corresponding tooth in the upper one, with reduction and final disappearance 

of the teeth posterior to it, and the tendency to hypsodont teeth with closed enamel 

lakes. 

To these characters may be added another, distinctive of the family, 
namely, the location of the origin of the long curved incisor of the 
lower jaw, which is situated within the coronoid process. 

EPIGAULUS, new genus. 

Generic characters.—More specialized throughout than any other 
Mylagaulid hitherto described. True molars much more reduced 
than in Ceratogaulus, with a corresponding increase in size of the 
large grinding premolars. Premolars and probably molars com- 
pletely surrounded by a band of cement which is a functional part of 
the tooth. Nasal horn cores placed much farther back than in Cera- 
togaulus, their posterior borders being on a line with the anterior 
borders of the orbits. Nasals extend correspondingly farther back to 

a point nearly opposite the posterior border of the orbits. 
Type of genus.—Epigaulus hatcheri. 

EPIGAULUS HATCHERI, new species. 

Type.—A nearly complete skeleton (Cat. No. 5485, U.S.N.M.). From 
the upper Miocene beds’, near Long Island, Phillips County, Kansas. 

Specific characters.—Size somewhat larger than any species of the 
Mylagaulide described. Horn cores high and pointed, their height 
equaling one-third the entire length of the skull. Width of occiput 
greater than that of the zygomatic arches. Enamel lakes in the pre- 
molars numerous, seven in number in the upper and nine in the lower 
in the type. Fore limb and foot highly modified for digging, the foot 
being armed with heavy, compressed claws of great length. Hind 

foot long and slender, with the outer two digits, [V and V, the heav- 

@Memoirs Amer. Mus. Nat. Hist., I, Pt. 7, 1901, p. 377. 

According to Hatcher’s field label: ‘‘From a calcareous sand layer 10 feet above 

the bone layer.’’ The bone layer referred to is the famous quarry near Long Island, 

Kansas, which has yielded such quantities of Teleoceras remains. 
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iest. Tibia greatly moditied and twisted laterally, throwing the long 

axis of the foot inward at nearly a right angle to the fore-and-aft plane 
of the leg. 

Measurements for comparison with those given by Matthew for Ceratogaulus. 

Mm. 
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Detailed description and comparisons.—The skull viewed from below 
has about the proportions of that of Ceratogaulus, but the broader and 
more extended nasals, the more backwardly placed horn cores, and 

more broadly expanded occiput give to the upper part of the skull a 
markedly different appearance. The top of the cranium (Plate LLX, 

fig. 6) is broad and saddle-shaped, the postorbital crests converging but 
slightly as they run backward to the occiput. The zygomatic arches 
are heavy and deep, with prominent postorbital processes. The post- 
orbital processes of the frontals are less prominent than in Ceratogau- 
lus or Mylagaulus. The infraorbital foramen is moderately large, 
piercing the broad anterior border of the zygomatic arch in much the 
same manner as in the existing genus Aplodontia. The squamosal 
expands postero-externally, sending a process outward and downward, 
which becomes visible on the occiput partially inclosing the posterior 
portion of the mastoid, asin Aplodontia. This character is also obsery- 
able in the Spalacide and some members of the Sciuridx. The base of 
the skull (Plate LX, fig. 1) shows some striking resemblances to that of 
Aplodontia (Plate LX, fig. 2) especially in general form and propor- 
tions and the arrangement of the foramina. The wings of the ptery- 
goid and alisphenoid are subequal in size, with a shallow intervening 
fossa. The posterior opening of the alisphenoid canal is a well-rounded 
foramen, opening downward. The foramen rotundum and foramen 
ovale pierce the alisphenoid bone in Apigaulus and Aplodontia, and 
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the infraorbital foramen is similarly placed in both genera. In the 
characters as enumerated both the Aplodontide and Mylagaulid 
differ from the beavers and squirrels. 

The palate is very narrow between the large premolars, widening 
more rapidly forward than backward. The space between the pre- 
molars and incisors is comparatively short, with the premaxillaries 
broadly rounded, The incisive foramen is placed well forward, as in 
Aplodontia. 

The symphysis of the lower jaw (Plate LVIII, fig. 4) is small and 
short. The jaw is heavy and deep in the region of the grinding teeth. 
The angle, as shown in Plate LXIII, fig. g, is broadly expanded and 
inflected, but to a less degree than in Aplodontia. The coronoid is 
comparatively high and straight, and is placed well back, capping the 
base of the long, curved incisor. The condyle is small with a long 
neck and irregularly rounded head. 

The vertebrx.—The vertebral formula is, cervicals 7, dorsals 13, 
lumbars 6, sacrals 5, caudals ?. The vertebra (Plate LXV) are com- 

paratively short and heavy throughout, and the spinal column is 
greatly curved, as in the beaver. The atlas (Plate LXIII, fig. c) is 

unusually high and bears a short but well-defined spine. The poste- 
riorly placed tranverse processes are blunt nodules of bone. The axis 

(Plate LXIII, fig. 7@), is short and carries a high, robust spine, which is 

widest antero-posteriorly at the base, but narrows rapidly and becomes 
widest transversely at the summit. The other cervicals in the type 
are only represented by fragments, but enough remains to show that 
the zygopophyses are broad and flat and considerably overlap each 
other in the same vertebra, indicating a considerable degree of flexi- 

bility of the neck. The first nine dorsal vertebrae have long, slender 
spines, but from this point they pass abruptly to the shorter, erect, 
heavy spines of the lumbar region. 

The sacrum (Plate LXI, fig. ~) does not differ materially from that 

of Mylagaulus, but is somewhat shorter, its attachments with the ilia 

are not extended so far forward and the vertebra are even more com- 

pletely fused. In both genera the first sacral is much the largest. 
The manner of fusion of the sacrum with the pelvis is suggestive of 

some of the modern Edentates, although it is nearly paralleled in 
Spalax and some species of the Geomyide (Geomys floridanus). The 
first two sacrals are anchylosed solidly with the ilia, the third is free, 
while the transverse processes of the posterior two vertebree are com- 
pletely fused with the anterior portion of the ischium, thus forming a 
large supra-acetabular foramen on either side. 7 

The ribs, probably thirteen in number, are comparatively heavy 
throughout, their length and curvature indicating a large and well- 
rounded thorax. The first and ninth, or tenth, ribs are shown in 

Plate LXIV, figs. 6 and e. 
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The clavicles (Plate LXIV, fig. g) are very large, with heavy 

expanded ends for the cartilaginous attachments of the scapula and 

sternum. 

There are three elements of the sternum preserved in the type 
(Plate LXIV, fig. 7), including the presternum. This element is-a 

comparatively large, irregularly shaped bone, with the transverse 
diameter somewhat exceeding the antero-posterior. Its ventral face 
is not keeled, and its thick anterior border presents a wide, shallow 
notch between the clayicles. In form and general proportions the 

presternum is curiously like the presternum or manubrium in the 

human skeleton. The remaining two elements, sections of the meso- 

sternum, are very much smaller than the presternum, and are short 

and thick. 
Che bones of the fore limbs and feet are short and massive through- 

out, and are greatly modified. The scapula (Plate L.XIII, fig. a, and 
Plate LXIV, fig. a) is large and Aplodontia-like in form. The spine 
is high, thin-edged, and bears a moderately well-developed mata- 
cromion. In Castdr the spine is thick-edged and slopes rapidly from 

the acromion in a nearly straight line to the upper scapular border. 
The acromion is broken away in the type specimen. The glenoid 
cavity is shallow and continuous, with the anterior face of the heavy 

downwardly curved coracoid process. : 
The humerus, Plate LX, fig. ¢, is short and massive, with its processes 

and ridges well developed for strong musclature. The great tuber- 
osity extends well above the head of the humerus. The deltoid ridge 

is low but extends far down the humerus, ending in a strong spur-like 
process well below the middle point of the shaft. In Ceratogaulus 

this process is situated just below the middle of the shaft. In Ap/o- 
dontia it is a little above that point. The supinator ridge is thin and 
very broadly expanded. This, together with the unusually well-devel- 
oped condyles, gives a great breadth to the distal end of the humerus, 
which equals nearly one-half its entire length. There is present a 
large entepicondylar foramen, as in the Aplodontidee and Sciuride. 

The forearm, as compared with most other rodents, is unusually 

short, the shafts of the radius and ulna being only two-thirds the 
length of the humerus. The total length of the ulna, however, some- 

what exceeds that of the humerus, owing to the great development of 
the olecranon. The shaft of the radius is small and round proximally, 
but is much expanded laterally at the distal end. The distal end of 
the ulna extends considerably below the end of the radius, as shown 

in Plate LXII, fig. a. 
The only elements of the carpus preserved in the present specimen 

are the scapho-lunar and unciform. These are broad and thin, indi- 

cating a broad, short carpus. The metacarpus and proximal digits 
indicate also a very short and broad fore foot. The stout, heavy 
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phalanges are armed with remarkably long well-developed digging 
claws. ‘The first digit is much reduced, but is still functional and bears 

a long, slender claw. The metacarpals are strongly keeled distally 
on their inferior faces, but the articular facet is very limited superiorly 
and locks solidly with the proximal phalanx when fully extended. 
This, together with a similar construction of the other phalanges, con- 
stitutes an arrangement of the foot, as a whole, unparalleled in any 
other group of rodents. The toes were capable of extreme flexing, 
but this perfect locking prevented them from reflexing except to a 
limited degree, as shown in Plate LXIV, fig. e. The claws thus per- 
manently held in a curved position, together with the slight rotary 
motion possible to the radius and ulna, indicate that the animal walked 
on the outer side of the foot, with the claws turned inward ina manner 

somewhat similar to the Great Anteater. This position of the foot 
probably explains also the unusually great extension of the distal end 
of the ulna below that of the radius. 

In the Spalacidee the general proportions of the bones of the fore 
limb, except the scapula, are very similar to those ef Apigaulus. The 
humerus has much the same modifications as the latter, but there is 

no entepicondylar foramen present in the forms examined. The radius 
and ulna alsoare of similar proportions, and the olecranon is long and 

stout. But the scapula is very unlike in its proportions, being much 
more slender than in Lpzgaulus. 

The fore foot of Apigaulus, with its short digits and long heavy 
claws, suggests especially the highly modified foot of the Asiatic genus 

Siphneus, now called Myotalpa, but judging from the figures published 
by M. Alphonse Milne-Edwards“@ the distal articular facets of the 
metacarpals are not limited superiorly as in /Apégaulus; hence the toes 
have more flexibility, and the foot also appears to come naturally into 
the usual plantigrade position assumed by most rodents in walking. 
Compared with the J/jlagaulus pelvis described by Matthew?” the 

ilia diverge more anteriorly, and the attachment of the sacrum does not 

extend so far forward. (See Plate LXI, fig. a). The ischium is short, 

witha heavy tuberosity; the light pubes are connected by a slender 
rod-like symphysis, and the obturator foramen is large and broadly 
oval in outline. The pelvis, as a whole, resembles the pelvis of Ap/o- 

dontia more than that of any of the other living forms examined, but 

it is comparatively shorter and of generally more robust proportions. 
A striking peculiarity of the pelvis is that it is placed at a much 
greater angle to the line of the vertebral column than is usual in 
rodents. 

« Recherches pour servir 4’ histoire naturelle des Mammiféres. Paris, 1868 to 1874 
pl. 1xb. 

b’Mem. Am. Mus. Nat. Hist., I, Pt. 7, 1901, p. 379, fig. 6. 
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The hind limbs are lighter and more delicately proportioned than 
the fore limbs. The femur is nearly straight, with a rather slender 
shaft, but with well-developed trochanters and broadly expanded con- 
dyles. The greater trochanter extends somewhat above the head of 
the femur and is confluent with the greatly expanded third trochanter. 

The condyles are presented well backward. The surface for the patella 
is also unusually broad. ~ 

The tibia is comparatively short, not equaling the femur in length, 
and is remarkably modified. The cnemial crest is greatly expanded 

and extends well down the shaft, converting the proximal two-thirds 
into a thin expanded sheet of bone, deeply concave on the outer or 
fibular side and convex on the inner face. The entire shaft is greatly 
twisted laterally, as shown in Plate LXII, tig. ¢, the distal end being 
turned to such a degree as to carry the fibular facet to a position nearly 

in front, with the median ridge of the tibio-tarsal facet placed nearly 

at a right angle to the fore and aft plane of the tibia. This arrange- 
ment throws the foot inward at a great angle, with its outer side pre- 

sented nearly forward when the tibia and femur are placed in the 
usual normal position. In Mylagaulus the tibia is apparently less 
modified. 

The fibula is entirely free but much reduced. A considerable extent 

of the distal end of the shaft comes in contact with the tibia, as in 

Aplodontia. 

The hind foot is wholly plantigrade and comparatively primitive. 
The toes, five in number, are long and slender, bearing small, delicately 
formed claws. The principal modification of the foot consists in the 

greater development of the two outer digits, IV and V, which are 

nearly equal in functional importance (see Plate L.XITI, fig. ¢), and are 
much stouter than the others, suggesting the modification in the hind 
foot of some of the marsupials, especially the wombat. The cuboid 

is also unusually large and broad. 
This most extraordinary twist of the tibia and consequent peculiar 

position of the hind foot is so radically different from that of mammals 
in general as almost to appear abnormal, but a possible explanation 
seems to suggest itself in the manner in which the foot may have been 
used. The fore feet and limbs so highly specialized and modified for 
digging, indicate that the habits of the animal were fossorial to a high 

degree. The principal function, therefore, of the hind limbs and feet 
may well have been for the purpose of remoying the earth loosened 
and thrown backward under the body by the enormous claws of the 
fore feet. For this purpose the feet could be most effectively used in 

the position above indicated, and the outer toes thus being employed 
for the greater amount of work would naturally be the more strongly 

developed. 
The outline restoration, figure (p. 634), was made from careful 

measurements of the bones, and indicates fairly well the general char- 



VOL, XXXII. PROCEEDINGS OF THE NATIONAL MUSEUM. 634 

(CAZIS 
‘IVUOLVN 

@
I
V
H
-
A
N
O
 

L
O
O
U
V
)
 

“IMAHOLVH 
S
A
T
A
V
D
l
d
y
 

AO 
N
O
I
L
V
U
O
L
S
A
Y
 

\ 
ee 

se
a —

 a
 

a
 

W
p
)
 Nd} i
 



——— 

No. 1554. A NEW HORNED RODENT—GIDLEY. 635 

acteristics and proportions of the skeleton of Hpigaulus hatcher7. The 
animal, as a whole, seems to have been especially adapted to digging, 
for which occupation it was far better equipped than any of the 
gophers. The highly modified feet and unusually small orbits suggest 
that the animal may have lived almost exclusively under ground. 

Questions of interest naturally arise in regard to the true meaning 
and possible utility of the great nasal horns. What is their real 
significance, and of what use could they have been to a burrowing 
rodent? Since such a development has no parallel in any of the 
living forms, any attempted solution of these questions must neces- 

sarily be based on conjecture. They may have been possessed by the 
males only, and in that event were probably used principally as fight- 
ing weapons. The discovery of more material will probably settle 
this point, and the question as well of whether the horns are peculiar 
to certain genera only, or are characteristic of the entire family. In 
any case they seem intended for use rather than for ornament, for 
they are strongly built and the whole skull is strengthened to resist 
severe strains placed upon them. The occiput, too, is broadly 
expanded for the attachment of heavy muscles, which would have 
enabled the animal to use the horns with great power. It seems not at 
all improbable, therefore, that they were utilized for burrowing. They 

may well have served as auxilliaries to the great claws to assist in 
rapid digging. This suggestion is borne out by the fact that the 
horns are closely twinned, making them especially effective as digging 
implements, and the tips of the nasals show signs of being protected 
by callosities, at least, if not by a second incipient pair of horns, sug- 
gesting that the nose often came in contact with the walls of the 
burrow. 

Conclusions.—It seems evident from the above study that while this 
extinct group of highly specialized rodents apparently has some remote 
affinities to the Castoride and a somewhat nearer relationship to 
the Sciuride, as pointed out by Matthew, the family has a far 
greater number of characters in common with the Aplodontide, and 
shows besides some striking resemblances of general proportions to 
some of the Asiatic forms of the Spalacide. The resemblance to the 
latter family, however, seems to be due more to modifications of the 

skeleton for a similar special adaptation to burrowing habits than to 
any real relationship. In tooth development, the Mylagaulide have 
surpassed in specialization all other families of the Sciuromorpha, and 
could not have been ancestral to any of the living forms. 

The affinities of the Mylagaulide to any of the known fossil forms 
is somewhat doubtful. Matthew and Peterson have suggested a pos- 
sible relationship to Huhapsis, but the genus Huhaps/s shows many 
more characters of the Castoridz, and is more properly referable to 
that family. 
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EXPLANATION OF PLATES. 

Puatre LVIII. 

Ipigaulus hatcheri (natural size). 

a. Skull, anterior view. 

b. Skull and lower jaw, side view. 

Prater LIX. 

Epigaulus hatcheri (natural size). 
a. Lower jaw, crown view. 

b. Skull, superior view. 

Puate LX. 

Fig. 1. Epigaulus hatcheri. Skull, palate view (natural size). 

2. Aplodontia rufus. Skull, palate view (natural size). 

PiatTe LX. 

Lpigaulus hatcheri (natural size). 

a. Pelvis, superior view. 

b. Right femur, anterior view. 

c. Right humerus, anterior view. 

PLATE LX. 

Epigaulus hatcheri (natural size). 

a. Right radius and ulna, outside view. 
b. Right fore foot, superior view (with median digit supplied from the left 

fore foot). 

ce. Right tibia and fibula, inside view. 

d. Right hind foot, superior view. 

Puate LXIII. 

Epigaulus hatcheri (natural size). 

a. Left scapula, inferior view. 

b. Left femur, posterior view. 

c. Atlas, anterior view. 

d. Axis, anterior view. 

e. Cuboid, and metatarsals 1V and V, superior view. 

/. Left lower jaw, outer view. 

g. Posterior portion of right lower jaw, outer view. 

PLATE LXV. 

Epigaulus hatcheri (natural size). 

a. Left scapula, outer view. 

b. First rib of left side. 

c. Ninth or tenth rib of left side. 

d. Caleaneum of left hind foot. 

e. Median digit of left fore foot, side view. 

J. Presternum and two elements of mesosternum, inferior view. 
g. Clavicle of left side. 

PLATE LXV. 

Epigaulus hatcheri (two-thirds natural size). 

Vertebral column and pelvis, side view. 
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SKULL OF EPIGAULUS HATCHERI. 

FOR EXPLANATION OF PLATE SEE PAGE 636. 



—_— 



U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. XXXII PL. LIX 

SKULL AND LOWER JAW OF EPIGAULUS HATCHERI. 

For EXPLANATION OF PLATE SEE PAGE 636. 
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PELVIS, FEMUR, AND HUMERUS OF EPIGAULUS HATCHERI. 

636. 

PLATE SEE PAGE 
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FORE AND HIND Foot OF EPIGAULUS HATCHERI. 

FoR EXPLANATION OF PLATE SEE PAGE 636. 
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LOWER JAW AND SKELETON BONES OF EPIGAULUS HATCHERI. 

FOR EXPLANATION OF PLATE SEE PAGE 636. 
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SKELETON BONES OF EPIGAULUS HATCHERI. 

FOR EXPLANATION OF PLATE SEE PAGE 636. 
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THE HOLOTHURIANS OF THE HAWAIIAN ISLANDS. 

By Wa trTsr K. FIsHEr, 

Of Stanford University, California. 

INTRODUCTION. 

Holothurians or sea cucumbers are fairly plentiful in the tide pools 
among the lava rocks and on exposed reefs of the Hawaiian Islands 
and form a very characteristic portion of the more conspicuous shore 
fauna. ‘They are almost sure to be found by the general naturalist 
who explores the reef between Honolulu and Waikiki or carries his 
investigations to remoter parts of the islands among the many pools 
and inlets that fringe the lava shores. Such forms as Act/nopyga 
mauritiana, LHolothuria atra, H. fuscorubra, HH. cinerascens, LH. 
pervicax, H. pardalis, H. impatiens, and Stichopus tropicalis are 
common, especially the first two, which are large and take no pains to 

hide themselves. In Pearl Harbor, Opheodesoma spectabilis, which 
occurs in great numbers, is likely to attract the attention of anyone 
interested in natural history. Careful and systematic collecting on the 
reefs and in the tide pools should bring to light many characteristic 
tropical forms as yet unrecorded from the islands. Care should be 
taken to turn over large stones and to examine masses of seaweed. 
One form, at least, Chirédota hawaziensis, lives buried in coral sand. 

Holothurians are best preserved in fairly strong alcohol, rather than 
in formalin, because the latter is likely in time to partially dissolve 

the minute caleareous bodies which occur in the outer layer of the 

body wall and which are a necessity for the accurate identification of 
specimens. To kill the animals in an expanded condition, it is well to 
first narcotize them by gradually adding to the sea water in which 
they are contained a quantity of Epsom salts or about an equal volume 
of ether. The latter should be added gradually after the animals are 
expanded. When they are thoroughly numbed, they may be placed in 

about 60 per cent alcohol and after a few hours transferred to 90 per 
cent. Chloretone is a good narcotizing agent, but is expensive. 
Some species are so sensitive that acid reagents must be resorted to in 

‘= 
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order to kill them in an expanded state. Glacial acetic acid serves very 
well. Acid, however, must be carefully avoided if it is intended to 

use the specimens for systematic purposes, because the absence 
of caleareous deposits in the skin usually renders exact determination 
impossible. If there is a possibility of acid being present in the 
alcohol, add to the bottle a small portion of bicarbonate of soda or 
some other harmless neutralizing agent. 

It is necessary to use a compound microscope in the examination of 
holothurians, in order to determine the character of the calcareous 

deposits in the skin. In the case of most synaptids and related forms 

it is necessary merely to soak a piece of the body wall for a few 

moments in strong caustic potash solution and then mount it in gly- 
cerin, which further clears the tissues. Permanent mounts are con- 

veniently made in glycerin jelly. Many holothurians, however, have 
so thick a body wall that only the outer pigmented layer should be 
taken. Often it is necessary to boil a piece of the skin in caustic 
potash, especially when there is considerable pigment and one wishes 
to free the deposits of encumbering tissue in order to draw or photo- 
graph them. Deposits are frequently so closely crowded in the peri- 
some that unless they are freed of tissue and spread out on a slide 
it is impossible to gain an idea of their true character. 

The holothurians collected by the United States fisheries steamer 
Albatross among the Hawaiian Islands during the summer of 1902 
proved to be less numerous in species than the collection of starfishes.@ 
Nor were there so many individuals. The entire collection numbers 
about 750 specimens and includes 37 species, of which 19 are new to 
science, 5 are for the first time recorded from the Hawaiian group 
and 2 are in too poor condition for naming beyond the genus. The 
United States fisheries steamer A/batross secured 11 forms already 
reported from the islands, but failed to find 9 species known to occur 
in the region. The Hawaiian fauna therefore includes 44 species of 
holothurians, of which only 20 were known previous to the visit of 

the fisheries steamer A/batross. To these may be added the two forms 

which are too imperfect to be identified specifically, making a total 
of 46 species. 

The shore and reef fauna is unmistakably tropical. Excluding those 
littoral forms which appear to be confined to the Hawaiian Islands, 
namely, Actinopyga obesa, Holothuria paradoxa, TH. kapiolanie, LH. 
humilis, H. hawatiensis, new species, H7. anulifera, new species, /7. 

fusco-olivacea, new species, Opheodesoma spectabilis,® new species, and 
Chiridota hawariensis,’ new species, there remains a group of forms 

aSee U.S. Fish Commission Bulletin for 1903, Pt. 2, pp. 897 to 1130, June 30, 1906. 

»Closely related to Opheodesoma glabra (Fiji Islands, Bohol, Guam, Saleyer, 

Bima). 

¢ Near Chiridota rigida. 
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which are either cosmopolitan in tropical and semitropical waters or 
widely distributed over the warmer parts of the Pacific and Indian are 
oceans. The practically cosmopolitan forms are: Act/nopyga parvula, 
Tlolothuria impatiens, and Lolothuria atra, these being found in the 
Atlantic, Pacific, and Indian oceans. A general idea of the distribu- 

tion of the remaining shore forms may be gained from the following 

table: 
Distribution of shore forms of Holothurians. 

Indo- 
Chinese | South Sea West 
TESTO ies (Polyne- | coast of as =e Chinese- sia, Noe || WaGhle 

Species. ae (Bast In: Japanese Microne-| * eee 1 na x 
bs aa? sais. | region. | sia. Ow Lee 

Philip- | it ? | South 
: Melane- : 

pines, Shy) | /America. 
ete.) ca ci 

NOP MAGE MTU oeacee cooeeanseodncsouee| 36 | |) 8¢  lGaaccosmsel| | 2) ageesccedl eee eee 
PA CUUIEO IU G Cn TULUM OM en teteleinra atte | | OS Peek reesei) So) SSR Se Uel| ere eite 
ELOLOUTUNL OR CUILEROSCONS ene eee ee ss) xX i Oe Se eR Seeee Baas 
ELOLOCH UPTON DCTULCOM = ae = pases 22 one Soe ee | ee OM Maree cei tact TE RG IN elle ee 
LOLOCRUMORNLOTUUCOMUM eee socaeascaceycels|0 OX wy | Me | aeeceee cel! = 9 5e 0 se Le 
GLOVE LORNA OCOURG re en eae el | ae Sen ee eke m ae 

Holothuria fuscorubra......-------- S250 So) a ets eS ee | GS oe | ah 
LOLOLRUT TON GN CW LCOCMW Anon a eerise eee ime OS ile SSK WE SR) ye ee 
Lalo Mines WOMCHNRS Se oes coasseccesccea|| ees |p oe 6 \eadeoncead| 54 I) Meisel |pegueuomee 
FELOLGURULTIC, UTULQOLUL Siesta rays 5 oile ge me ete |S 2s ee ae ole as Sekt lone. sntooes > a | SORE Ee Sal ee ane 
ELOLOLIMURLO VCRTULO Skane essen eaaccal | | ee Ne USGe ee “ge 1) | \Seeoe aaron Faas eee 
Labidodemas semperianum. .-.-=~-<+-<---|--22--0-<-  ilocesccocenl| 600.4 7 lENeerEeaGle oe qeeeeoe 
SHC LO DRUSIG LOT ORLOLOS taste eters cee arta) a GE Np) Fee ek Unt eee Bc po eee 
SOU OURS UC AUTNIS ot Baacee aeeoesesedoacd||seesaconec|| 6 ) allesseeeeane east Seealiee oyerreeete 
SWAT POMC AERA Oia ce Seceeoeecccoeeced| =. So |) S¢ Secausceogl vce ML une ee Seale 
LB THY DG), COCK ON PR! cosacopcascedasaucavoacel||) oS) ||) “SG” |bseaeeness|s f eso Ia tees ee ee 

a Also reported from north and east coasts of South Ameriea. b Society Islands. 

It is hazardous to undertake to do more than indicate in a general 

way the relationships of the bathybial fauna, because some of the 
species are obscure and the identification of their nearest relatives is 
almost a matter of assumption. It is probably true that we have not, 
as yet, sufficient data upon which to map with any degree of accuracy 
the faunal relationships of deep-sea holothurians. The bottom of the 
ocean has been no more than scratched in a few places. Such forms 
as Bathyplotes patagiatus, Peelopatides retifer, Scotodeima vitreum, 

and Leetmogone biserialis appear to find their nearest relatives in the 
deep waters of the Kast Indies. Orphnurgus insignis has a related | 
species in the Bay of Bengal (Q. glaber Walsh), and another (0. 

aspera 'Théel) in the West Indies (Sombrero, British West Indies). 
Mesothuria carnosa shows great similarity in most of its characters to 
M. intestinalis of northern Europe, and JZ verrilli of the Azores and 
warmer waters of Europe. Punnychia pallida is closely related to 
P. moseleyt of Australia and Protankyra albatrossi to P. challengeri 
of the Fiji Islands. /’seudostichopus propinquus seems nearest. Pseu- 
dostichopus mollis, from Marion Island, southern Indian Ocean, and 

from the west coast of South America, near the southern end. Anapta 

inermes is distantly related to A. subtilis, bay of Batavia, and Chiridota 

12 goye, IN), ING Aol, xo y/—— 
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uniserialis to C. purpurea and C. pisanii from the Falkland Islands 
and Chonos Archipelago, respectively. Dredging was not carried into 
water deep enough to secure many of the characteristic abyssal types 
which undoubtedly must occur in the region. Only two of the deep- 
water forms are referable to previously known species. These are 
Mesothuria murrayi and M. parva, the former having been taken in 
the East Indies, near the Azores, off the Straits of Gibraltar, and near 
Juan Fernandez, and the latter from near Admiralty Island. 

SYNOPSIS OF HAWAIIAN HOLOTHURIANS. 

(Those marked with an asterisk (*) were not taken by the Albatross 

expedition. ) 

Order ACTINOPODA Ludwig. 

Family Hotoraurups® Ludwig. 

Subfamily HoLornurin® Ludwig. 

Genus Actinopyga Bronn. , 

Actinopyga parvula (Selenka). 

nobilis* (Selenka). 

obesa (Selenka). 

mauritiana (Quoy and Gaimard). 

Genus Folothuria Linneeus. 

Holothuria paradoxa (Selenka). 

kapiolanix* (Bell). 

cinerascens (Brandt). 

pervicax Selenka. 

atra Jiiger. 

monacaria* (Lesson). 

vagabunda* Selenka. 

humilis®* Selenka. 

fusco-rubra Théel. 

arenicola Semper. 

pardalis Selenka. 
inhabilis®* Selenka. 

impatiens (Forskal). 

verrucosa* Selenka. 

hawatiensis, new species. 

anulifera, new species. 

Jusco-olivacea, new species. 

Genus Labidodemas Selenka. 

Labidodemas semperianum*® Selenka. 

Genus Stichopus Brandt. 

Stichopus chloronotos Brandt. 

tropicalis, new name. 

Subfamily SynauLactina® Ludwig. 

Genus Mesothuria Ludwig. 

Mesothuria carnosa, new species. 

murray (Théel). 

parva (Théel). 

Genus Bathyplotes Ostergren. 

Bathyplotes patagiatus, new species. 
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Genus Pseudostichopus Théel. 

Pseudostichopus propinquus, new species. 

Genus Pelopatides Théel. 

?-xlopatides retifer, new species. 

Family Evprmup# Théel. 

Subfamily Dematin»® (Théel) Ludwig. 

Genus Scotedeima Ludwig. 

Scotodeima vitreum, new species. 

Genus Orphnurgus Théel. 

Orphnurgus insignis, new species. 

Genus Letmogone Théel. 
Leetmogone biserialis, new species. 

Letmogone, species. 

Genus Pannychia Théel. 

Pannychia pallida, new species. 

Family Cucumartipa® Ludwig. 

Subfamily Cucumariin® R. Perrier. 

Genus Thyonidium Diiben and Koren. 

Thyonidium hawatiense, new species. 

alexandri, new species. 

Subfamily Psotinx R. Perrier. 

Genus Psolus Oken. 

Psolus macrolepis, new species. 

Order PARACTINOPODA Ludwig. 

Family Synartrp#® Burmeister. 
Genus Synaptula Orsted. 

Synaptula kefersteinii (Selenka). 

Genus Huapta Ostergren. 

Euapta godeffroyi (Semper). 

Genus Opheodesoma, new genus. 

Opheodesoma spectabilis, new species. 

Genus Protankyra Ostergren. 

Protankyra albatrossi, new species. 

Genus Anapta Semper. 

Anapta inermis, new species. 

Genus Chiridota Eschscholtz. 

Chiridota hawatiensis, new species. 

uniserialis, new species. 

Genus Teeniogyrus Semper. 

Teeniogyrus, species. 

The nineteen species believed to be new are as follows: 

Holothuria hawatiensis. Pannychia pallida, 

Holothuria anulifera. Thyonidium hawatiense. 

Holothuria fusco-olivacea. Thyonidium alexandri. 

Mesothuria carnosa. Psolus macrolepis. 

Bathyplotes patagiatus. Opheodesoma. spectabilis. 

seudostichopus propinquus. Protankyra albatrossi. 

Pelopatides retifer. Anapta inermis. 

Scotodeima vitreum. Chiridota wniserialis. 

Orphnurgus insignis. Chiridota hawatiensis. 

Letmogone biserialis. 
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A new name, Stichopus tropicalis, is used to replace ‘*Stichopus 
godeffroy?, variety b,” this so-called variety being here considered a 

distinct species, as explained in the description of that form. 
Species previously known but now for the first time recorded from 

the Hawaiian group are: 

Actinopyga parvula. Mesothuria parva. 

Holothuria arenicola. Euapta godeffroyi. 

Mesothuria murrayt. 

Previously reported species secured by the fisheries steamer 
Albatross: 

Actinopyga obesa. Holothuria fusco-rubra. 

Actinopyga mauritiana. Holothuria pardalis. 

Holothuria paradoxa. FHolothuria impatiens. 

Holothuria cinerasens. Stichopus tropicalis. 

Holothuria pervicax. (=Stichopus godeffroy: var. b, of authors. ) 

Holothuria atra. Synaptula kefersteimit. 

Species recorded from the Hawaiian Islands, but not taken by the 
fisheries steamer A/batross: 

Actinopyga nobilis. Folothuria inhabilis. 

Holothuria kapiolanie. Holothuria verrucosa. 

Holothuria monacaria. Labidodemas semperianum. 

Holothuria vagabunda, Stichopus chloronotos. 

Holothuria humilis. 

All the known species of Hawaiian holothurians have been included 
in the keys in this report, and short diagnoses of those not taken by 
the fisheries steamer A/batross are inserted in the proper place, but 
are marked in all cases by an asterisk (*). It is believed that this 
method will render the report more useful to the general naturalist, 
since literature on the subject is often inaccessible. The various lists 
will prevent confusion concerning the species actually secured by the 
expedition of 1902. 

I wish to acknowledge my indebtedness to Mr. Wilfred H. Osgood, 
of the Bureau of Biological Survey, and to Miss Mary J. Rathbun, 

of the U. S. National Museum, for looking up references which were 
not accessible to me; and to Dr C. H. Gilbert, of Stanford University, 
and Dr. Hubert Lyman Clark, of the Museum of Comparative Zoélogy, 
for advice on several matters. Dr. Clark has also kindly looked over 
the page proofs. 

While correcting the galley proofs I received Koehler and Vaney’s 
important memoir entitled An Account of the Deep-See Holothuriodea 
collected by the Royal Indian marine survey ship /nvestigator. So 
far as possible I have taken account of Koehler and Vaney’s species in 
the descriptions of the A/batross material. It has not, at this late hour, 

been possible to accord to this work the space and attention that it 

deserves. 
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DESCRIPTION OF SPECIES. 

Class OL OTAURIOIDEA. 

KEY TO FAMILIES AND GENERA OF HAWAIIAN HOLOTHURIOIDEA. 

With pedicels or papillee or both. All ambulacral appendages arise from the 
radial canals, appearing as a circle of tentacles about the mouth, and as pedicels 
or papillee, or both, over rest of body.................---- Order AcTINoPoDA. 

b. Tentacles more or less peltate. No retractor muscles. 
Respinatonyoirees present: 2... oo. sec eh acs eve eccace ce. HoLornurirp.x. 
d. Tentacle ampullee well developed. Madreporic canals often numerous, 

never attached to body wall. Vascular system forming a rete mirable in 
connection with left respiratory tree.................... HoLorHurtin.. 
Genital tubes in a tuft on left side of dorsal mesentery. 

ee McdateehhephOseMt Se ei art ees ek hoe, as ey ACTINOPYGA. 
ij. Anal teeth absent. 

g- Ambulacral appendages scattered over whole body and usually with- 
out arrangement in rows; less commonly arranged in longitudinal 
bandsron wentral-surface 4622 2c2d5e5 2.2 cen 8 bo Ho.ornurra,. 

gg. Ambulacral appendages only on the radii, and in double rows 

LABIDODEMAS. 
ee. Gonad in aright and left tuft, no anal teeth; pedicels on the 3d ventral 

radii, mostly in longitudinal bands, Dorsal surface with papillee, often 
CTT EEE EST Al SS ae Be AA po, ae eee oe eS STICHOPUS. 

dd. No free tentacle ampullee. Madreporic canal single and usually in con- 
nection with body wall; only exceptionally a rete mirabile present. 

SYNALLACTINE. 
e. Genital tubes only in a left tuft. ee not in a vertical furrow. Ventral 

surface somewhat flattened. Ambulacral appendages in form of many 
small scattered pedicels, usually largest on lateral ventral ambulacra. 

: MersorHurtra. 
ee. Gonad in a right and left tuft. 

f. Anus in a vertical furrow. Pedicels and_papille unusually small, 
those of dorsum nearly rudimentary; pedicels of lateral ventral 
ambulacra more prominent than rest. Deposits often wanting. 

PSEUDOSTICHOPUS. 
Jf. Anus not in a furrow, terminal or subdorsal. Body more or less 

depressed, usually with a border or brim. 
gue -shapedideposits present. 24.26 0.5 oase ce ccc ac ocak BATHYPLOTES. 
gg. No C-shaped deposits. Pedicels only on middle and hinder part of 

midventral radius; deposits often wanting ....__._- P.&LOPATIDES. 
Respiratory trees absent. No rete mirabile. No tentacle ampulle. Dorsal 

surface with large papillee, ventral with very large pedicels, always in rows. 
Madreporic canal opening to exterior. Deep-sea forms ....-.- [LPIDIrD®. 

d. In the stiff skin neither wheels nor tables. Above the pedicels of lateral 
ventral radii a series of large flank-papille. 

e. Pedicels of ventrolateral radii in two series; remarkably long flank and 
dorsal papillie; papillee of dorsal radii in two series; deposits very large 
X and Y shaped rods, and in papille very long simple rods perforated 
Ste a AUB Veniraliem perce eee et be et SU ScoToDEIM A. 

ee. Pedicels of ventrolateral radii in a single series, those of dorsal in either 
one or two series. Deposits, large crowded spiny rods and spiny ellip- 
S00 OS rte i OP Ie Oa Re a ORPHNURGUs. 
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dd. Skin more pliable, with many wheels. Flank papillee small or absent. 

é. Midventral radius without pedicels. .......----..--.------- L&TMOGONE. 

ee. Midventral radius with two rows of pedicels........-.....- PANNYCHIA. 

bb. Tentacles dendroid. Retractor muscles present .....-..------- CucUMARIID.®. 

c. Tentaeles 20, five pairs of large alternating with five pairs of very much smaller 

ones. No large scales on dorsal surface, which always has scattered pedi- 

(2) | ere eens Serta oer Aes eae ace aaa odascodes THYONIDIUM. 

ce. Tentacles 10; ventral surface flattened, forming a creeping sole on which 

pedicles are arranged in two or three longitudinal bands. Dorsal surface 

with large scale-like plates which imbricate; no dorsal pedicels. Mouth 

and anus dorsal, often guarded by large plates or valves._...--.-- Psouts. 

aa. No pedicels or papillee, and no respiratory trees. Tentacles arise only partly 

from radial canals, and partly from ring canal. 

Order PARACTINOPODA, SYNAPTID®. 

b. Caleareous deposits in the skin consisting of anchors and perforated plates. 

c. Anchor arms smooth, without serrations; vertex with minute knobs; anchor 

plates symmetrical. 

d. Handle of anchors with branches; cartilaginous ring absent, or present. 

e. Caleareous ring without anterior projections; madreporic canal single 

(never many); cartilaginous ring absent; handle of anchor plates with 

2 large and several small smooth holes...-....--......------ KUAPTA. 

ee. Calcareous ring with conspicuous anterior projections; numerous madre- 

poric bodies; cartilaginous ring sometimes present; 2 large holes in 

handlerot anchor, platestabsentaes2- eee sees eee eee OPHEODESOMA. 

dd. Cartilaginous ring present; handle of anchor without branches. 

SYNAPTULA. 

cc. Arms of anchor usually serrate; anchor plates asymmetrical, the circumfer- 

ence uneven or incomplete; not narrowed into a handle; tentacles digi- 

CAG ee ae ee Sale ye ee ee ee ee ee eee PROTANKYRA. 

bb. Calcareous deposits never anchors and plates, but wheels with six spokes, 

S-shaped rods, small C-shaped rods or simple rods, sometimes oval grains; 

sometimes wanting. 

c. Deposits absent (sometimes present as oval grains)......------------ ANAPTA. 

cc. In addition to wheels collected in little heaps, often small curved, C-shaped, 

or straight rods, smooth, rough, or parted at tips; no sigmoid bodies. 

CHIRIDOTA. 

cec. Sigmoid rods present; sometimes also wheels, either in heaps or scattered. 

T ®NIOGYRUS. 

Order ACTINOPODA Ludwig, 13891 

Family HOLOTHURIIDA Ludwig. 

Holothuriide Lupwia, Mem. Mus. Comp. Zool., XVII, 1894, p. 7. 

Subfamily HOLOTHURIIN 44 Ludwig. 

Genus ACTINOPYGA Bronn. 

2900 
Milleria © J&axEr, Dissertatio de Holothuriis, 1833. 

Actinopyga Bronn, Klassen u. Ordnungen des Thierreichs, 1860. 

a Notwithstanding the fact that Mii/leria Jiger is at least three times preoccupied 

(Férussae, 1823, mollusea; Desmarest, 1825, crustacea; Fleming, 1828, echinoderma, 

according to Agassiz’s Index Universalis), some of the leading authorities still 

employ the name, although Professor Bell pointed out the error in Ann. Nat. His., 

(5) XX, p. 148. 
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The following is Théel’s description: 

Tentacles 20 to 27. Ambulacral appendages in the shape of pedicels on the ven- 

tral surface and papillee on the dorsal. Seldom an arrangement of pedicels in longi- 

tudinal series visible. A single genital bundle present, situated on left side of dorsal 

mesentery. Anus surrounded by five calcareous teeth. No C-shaped deposits in the 

body wall. 

KEY TO HAWAIIAN SPECIES OF ACTINOPYGA. 

a. Among the deposits, tables. 
b. Tentacles 20; calcareous deposits crowded tables (the spire of which is truncate, 

quadrate, armed with numerous teeth) and large, smooth buttons with six to 

eight holes ordinarily, but exceptionally four or five and as high as thirteen. 
parvula, 

bb. Tentacles 20; calcareous deposits thinly scattered tables, the spire terminating 

in sixteen to twenty teeth, and hollow fenestrated ellipsoids forming a thick 

lORWEP 2 = GosbeoeEdcioaadau aaa GonanscGd HuOGUSeOnUNE pe cooHUbobeSsEEEcgee nobilis. 

aa. Deposits chiefly rods; no tables. 
b. Tentacles 20; deposits finely granulated, simple rods..........----.-- ..-obesa. 

bb. Tentacles 25; deposits in dorsal integument rods, with small processes running 

out at the sides and with ends spinous or dichotomous; in the ventral peri- 

some small, smooth, oval grains and larger, smooth, unbranched rods with 

thegendsrshiointlyenoug nee = ser = es a eee ec tee aon mauritiana. 

ACTINOPYGA PARVULA (Selenka). 

Plate LX VII, figs. 2, 2a-g9. 

Miilleria parvula SELENKA, Beitrige zur Anatomie u. Systematik der Holothurien, 

Zeitschr. f, Wiss. Zool., X VII, 1867, p. 314, pl. xvu, figs. 17-18. 

Body elongate ovoid, robust, but much contracted. Tentacles 

retracted, but mouth apparently somewhat ventral; anus terminal, 

surrounded by five small caleareous teeth. Tentacles 20 to 21, peltate, 
medium sized, rather crowded. Ventral surface well marked from 

dorsal, covered with pedicels of conspicuous size which are not 
arranged in definite order. Papillee of dorsum much less numerous, 
without order, and contracted so that their size is not at once apparent. 
They seem to be slightly smaller than the pedicels and are without 
terminal plates. Integument thick, minutely roughened by the spires 

of the densely crowded tables. Deposits: Very numerous tables and 
buttons; the former with a central and about eight peripheral smaller 
holes and a well-developed spire terminating in a subquadrate crown 
of numerous (about thirty-six) teeth; the latter large, smooth, pierced 

by six to eight irregular holes. Pedicels and papille with perfo- 
rated supporting plates and rods. The color in alcohol is very dark 
brown. Length of largest individual, much contracted, 40 mm. ; 

width, 28 mm. 

Localities.—Napili, Maui (2); Necker Island ¢ (6); Honolulu, rees 

(2); Laysan, reef (8). 
Although the specimens are badly contracted it is evident that the 

crown of tentacles is surrounded by a collar, perhaps not so prominent 
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as in A. mauritiana. The pedicels continue to the very edge of the 
collar, on which the papille are larger than over rest of dorsum. 

Superficially the retracted papille resemble pedicels, but since there 

appears to be no perforated terminal plate such as is well developed 
in the pedicels, they are not to be ranked with the latter. The sup- 
porting rods and plates are, however, well developed toward the top 
of the papille. (See below.) 

The calcareous ring has no posterior prolongations, but anteriorly is 

deeply scalloped. The exact shape is best shown by the figure. (Plate 
LXVII, fig. 27.) There are two large Polian vesicles and one short, 
twisted, madreporic canal embedded in the dorsal mesentery. The 
madreporic body is prominent and les on the left side of the mesen- 
tery. The gonad is still small, and forms a tuft on the left side of the 
mesentery, behind the madreporic canal. Left branch of respiratory 
tree much longer than right. Cuvierian organs relatively large. 

Both tables and buttons are very numerous in the perisome, the 
edges of the fornier overlapping, or at least touching. The buttons 
which lie beneath the tables also imbricate irregularly. The disk 
of the tables is 0.08 to 0.09 mm. in diameter and is pierced by eight 
peripheral holes and a central larger one. Frequently there are sev- 
eral small accessory perforations. Rim is smooth, slightly undulating; 
the spire is robust, and is made up of four upright pieces slightly flar- 
ing at the crown, which isarmed with numerous teeth, whose arrange- 
ment is best shown by the figures. Buttons are large, smooth, and 

vary considerably in size, but average 0.1 mm. in length. They are 
broadly elliptical and the six or eight holes are rather small in propor- 
tion to the whole button. Many of the buttons are rather wider in 
proportion to length than the figures here given. Some buttons have 
five holes, and a few four or nine. Occasionally a button is incomplete, 
a portion of the outer rim being wanting. Supporting rods and plates, 
two types of which are figured (Plate LX VII, fig. 27), are abundant 
in the walls of the pedicels and papillae, where also tables are present. 
The rods and plates grade into large buttons in the proximal portion 
of the pedicels and papille. In the pedicels the plates are more abun- 
dant than the supporting rods and are slightly larger than those in the 
papille, averaging 0.15 to 0.20 mm. longest dimension, although 

smaller ones are present. There are also very large buttons in the 

pedicels with twelve or thirteen holes. The terminal perforated plate 
of the pedicels is well developed and measures 0.5 mm. in diameter, 
the perforations about 0.015 mm. 

This species is a shore form, inhabiting tide pools in lava rock 

and on coral reefs. Since the gonad is still very small the specimens 
are probably immature, as their size would suggest. This wide rang- 
ing form, which Bedford” believes includes flavocastanea, is found in 

@ Proc. Zool. Soc., 1898. 
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the Atlantic (Florida, Madeira), Red Sea (Kosseir), and over the 

greater part of the Indo-Pacific region (Seychelles Islands to Samoan, 

and Hawaiian Islands.) 

* ACTINOPYGA NOBILIS (Selenka). 

Holothuria (subgen. Microthele) maculata Braxpr, Prodr., 1835, p. 54. (Not to be 

confused with Sporadipus (Acolpos) maculatus Brandt, Prodr., 1835, p. 46, 

which is //olothuria arenicola Semper. ) 

Milleria nobilis SELENKA, Zeit. fur Wiss. Zoologie, NX VII, 1867, p. 313, pl. xvn, 

figs. 13-15. 

This species is attributed to the Hawaiian Islands by Selenka, but is 
not present in the collection brought home by the fisheries steamer 
Albatross. The following diagnosis is from Théel?s monograph, page 
LOS: 

Color almost black, speckled with lighter tint. Dorsal papillee more thinly scat- 

tered than the ventral pedicels, and of about the same size or smaller than these. In 

the contracted state the dorsal surface seems to have some low procuberances, espe- 

cially along the sides of the body. The anal teeth are small and surrounded by tive 

groups of papille, each group corresponding in position with a tooth. The tables 

are thinly scattered, consisting of an irregularly rounded disk with smooth undulated 

margin and pierced by a large central and several smaller peripheral holes; the spire, 

formed by four rods and one transverse beam, terminates in twenty or more teeth. 

(Teeth as few as 16.) The hollow fenestrated ellipsoids form a thick layer. 

ACTINOPYGA OBESA (Selenka). 

Plate LXVII, fig. 3. 

Mitlleria obesa SELENKA, Beitrige zur Anatomie u. Systematik der Holothurien, 

Zeitschr. fir Wiss. Zool., X VII, 1867, p. 312 

General form robust, oblong, blunt“ at both ends. Mouth ventraliy 

turned, probably not always so, as in some much contracted individuals 
it appears terminal. Anus terminal, surrounded by tive calcareous 
teeth. Tentacles 20, rather broadly peltate. Ventral surface covered 
with numerous pedicels which are for the most part retracted within 
the body, but which appear to form three indefinite rows. Papillee 

scattered (entirely retracted), less numerous than pedicels. Perisome 
thick and leathery. Deposits: Rather finely granulated simple rods. 
Color in alcohol, dark chestnut-brown. Largest contracted specimen 
180 mm. long and about 70 to SO mm. broad. 

Locality.—Laysan Island (7 specimens). 
All the specimens are too much contracted to furnish any details as 

to general habit. The tentacles seem to vary from 19 to 21. As indi- 
vated in the diagnosis the pedicels are mostly withdrawn. By slicing 
off a thin layer of the ventral surface the dark pigment is removed, 
and in the largest specimens the pedicels appear to be more crowded 

« This species was not observed in the living state, and all the specimens are badly 

contracted. The general shape is evidently similar to that of IW. mauritiana. 
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along a median longitudinal and two lateral areas, although these areas 
do not appear sharply defined by any means. 

In the large specimen dissected there is but one madreporic canal, 
situated on the right side of the mesentery. The madreporic body is 
elongate (6 mm.) and is perfectly free in the body cavity. There is 
but one Polian vesicle. Calcareous ring without posterior prolonga- 
tions. The radial pieces are considerably larger than the interradial. 

Genital glands form a large tuft on the left side of the dorsal mesen- 
tery. Right branch of respiratory tree longer than left, reaching to 
calcareous ring. Cuvierian organs present at left side of base cf 
respiratory tree; tuft rather small. 

The calcareous deposits are numerous but of a simple nature, con- 

sisting of straight or slightly curved, rather finely granulated rods, 
the granulations assuming the form of irregular protuberances at the 
ends. In the dorsal perisome the rods average slightly larger than in 
the ventral. They vary from 0.08 to 0.12 mm., the former being the 
average. Many are as small as 0.05 mm., and the smallest are about 
0.03. Occasionally the rods are forked slightly at one or both ends. 
The rods of the ventral perisome average between 0.05 and 0.07 mm. 

This species is apparently confined to the Hawaiian group. No 

specimens, however, were taken in the Windward Islands, where it is 
likely the type was secured. 

ACTINOPYGA MAURITIANA (Quoy and Gaimard). 

Plate LX.VII, figs. 1, la-d. 

Holothuria mauritiana Quoy and Gaimarp, Voyage de l’ Astrolabe Zoologie, IV, 

Zoophytes, 1833, p. 138. 

Body elongate, robust, broadest posteriorly, or sometimes nearer 

middle, usually slightly constricted near anterior end. Mouth usually 

distinctly ventral, surrounded in life by a conspicuous, papillose collar. 
Anus terminal, with five white calcareous teeth. Tentacles about 

twenty-five (twenty-two to twenty-six), rather crowded, broadly pel- 

tate, the crests arranged in two irregular, concentric rows. Peristome 
broad. Pedicels densely crowded, and without order, confined to the 
flattish ventral surface. Dorsal papillee much fewer than pedicels, 
about the same size and irregularly scattered. Integument tough and 

leathery. Deposits: In the dorsal integument longer and shorter rods, 
with small processes along the sides and with the ends dichotomous or 
spinous, together with numerous, much smaller rosettes, usually not 

very intricate; in the ventral perisome small, smooth, oval grains 

and larger unbranched rods with the ends slightly roughened. Ven- 
tral deposits much more numerous than dorsal. Color variable, 
usually an olivaceous brown, the bases of the papills encircled with 
whitish; blotched with whitish along the sides and distad (see p. 649). 
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Largest preserved specimen 165 mm, long, 50 mm. wide, 45 mm. 

dorso-ventrally. 
Localities.—Tide pools in Puako Bay, Hawaii; Kealakekua Bay, 

Hawaii; Kamalino Bay, Niihau; Napili, Maui; Waialua, Oahu. Twenty- 

seven specimens. 
It is apparently characteristic of this species to have the mouth open 

ventrally. The broad collar which surrounds it is always much con- 
tracted in the preserved specimens. The difference between the 
ventral surface, which is rather flat, and the dorsal, which is well 

arched, is very conspicuous and is heightened by a difference of color. 
The pedicels extend to within 15 to 20 mm. of the rim of the circu- 
moral collar or ruff, and to within 8 to 10mm. of the anal aperture. 
The papille are more numerous in some specimens than others, but 
tend to become rather more crowded toward the anus, and along the 
sides of the body adjacent to the pedicels, where they are also larger. 
‘The papille are also longer on the collar, particularly on its rim. The 

numerous specimens which belong to this species vary considerably in 

the shade of brown and in the amount of white. The more usual 
coloration is a rich raw umber. An unspotted individual had the 
dorsum deep olive brown, the ventral surface light pinkish brown; 

tube feet raw umber; tentacles greenish brown or raw umber trans- 
lucent, with grayish effects in some lights. Near Kealakekua Bay, 
Hawaii, I collected one large specimen which is decidedly dark and 
spotted. An example from Kamalino Bay, Nithau, is light olivaceous 
brown, heavily blotched on the sides with white and with all the dor- 
sal papillee encircled with white. 

Calcareous ring rather massive. There is scarcely any difference in 

size between the radial and interradial pieces. Ampulle of tentacles 
long. Polian vesicles two. There are three madreporic bodies to the 
left of the dorsal mesentery, free in body cavity. One madreporic 
canal is usually much longer than the other two, more or less con- 
voluted, and frequently is median in position, lying in the dorsal 
mesentery. Gonads form one cluster, resembling a swab of hempen 

tangles, on the left side of the mesentery. Right respiratory tree 
reaching to caleareous ring, left only half as long, but more bushy. 
Cuvierian organs present, forming a tuft to the left of the base of the 

respiratory tree. 
The rods in dorsal perisome vary considerably in shape in the same 

individuals, the principal types being figured. They vary in length 

from 0.08 to 0.14 mm., or are sometimes even longer. The rosettes 

average from 0.02 to 0.03 mm., and are scattered among the rods. 

They are congregated, however, in dense masses about the base of the 

papille, giving the whitish color characteristic of some specimens. 
Consequently in those specimens having considerable whitish on the 
body, the rosettes are very numerous. <A few of the larger papillee 
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appear to possess rudimentary terminal plates, but the greater num- 
ber show no trace of them. The rods in the walls of the papille are 

very few. ‘The deposits in the ventral perisome, in the form of smooth 
oval grains and unbranched rods, are highly characteristic, and occur 

in great numbers, forming several layers. The rods are rather more 
numerous near the bases of the pedicels, which possess well-developed 
perforated terminal plates, but no supporting rods in the walls. Some- 
times, however, a few grains are present near the end, and a few rods 

also. The grains vary considerably in size, ranging from 0.01 to 0.04 
mm. in length. The rods do not generally exceed 0.1 mm. in length. 

Rosettes are not present in the ventral perisome of all the specimens. 
Théel found them present in examples from the Samoan, Fiji, and 

other islands of the South Seas. I find them fairly numerous in a 

medium-sized, dark, sparsely spotted specimen from Puako Bay, 
Hawaii, but in larger individuals with spots, from the same locality, 
they appear to be almost if not entirely wanting. 

t=) 

This species is found in tide pools in the lava rock, especially on the 
coast of Hawaii. Wedid not take any on coral reefs. It is one of the 

commonest and most characteristic invertebrate forms of the shore 

fauna, and does not take any special pains to hide itself. 

Genus HHOLODHURITAS Einmceus: 

FHolothuria Linn nus, Systema Naturee, 10th ed., 1758. 

The following description of the genus is taken from Théel: 

Tentacles 20, exceptionally more or less. Ambulacral appendages, pedicels alone, 

papillee alone, or both papillee and pedicels; the papillee: placed on the dorsal surface, 

the pedicels on the ventral. These ventral pedicels are seldom arranged in longitu- 
dinal series. A single bundle of genital tubes placed on left side of dorsal mesentery. 

Anus deyoid of calcareous teeth, but sometimes stellate. C-shaped deposits absent. 
\ 

KEY TO HAWATIAN SPECIES OF HOLOTHURIA. 

a. Deposits simple or branched rods, the branches being sometimes united, the rods 

then acquiring the shape of-irregular perforated plates; no tables. 

b. In dorsal perisome branched X-shaped rods; in ventral, smooth rods in addition; 

the arms of X-shaped bodies branched and often united; one Polian vesicle. 
paradoxa. 

bb. Deposits in the form of delicate, slightly curved, very spiny rods; two Polian 

VESICLES aia er Sate eats ae eet ee ete ee eee ee ee kapiolanie. 

aa. Among the deposits, tables. 

b. Tables and rods or irregular perforated plates, but no buttons. 

c. Rods but no plates. 
d. Tables with annular disk together with large rods branched at tips and cov- 

ered with many small protuberances or granulations- -..----- cimerascens. 

dd. Spire of tables often reduced. The small, more or less elongate rods are 

characterized by being uneyen, warted, distinctly undulated, or deeply 

incised so as to form a row of loops or holes along each side. - - -pervicax. 

ce. In addition to tables with small annular disk and twelve teeth to crown of 

spire, small fenestrated plates, or branched X-shaped bodies. Blackish, 

and large: im-lifle. ~! 32.3320 26 sees eee eee ee eee eee alra. 
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bb. Tables and buttons. 

c. Buttons smooth, without knobs, granulations, or elevations on surface. 

d. Buttons irregular, and oceasionally more or less incomplete, often reduced 

to rods resembling central shaft of buttons. 

e. Tentacles 20. Tables with one cross-beam to spire. 

f. Buttons never complete; really flat rods irregular or deeply incised on 

sides; disk of table with smooth margin.........---.------ pervican. 

ff. Most of buttons complete, many fairly regular. Disk of table with 

spinous rim. 

g. Buttons accumulated in rings in integument, two rows of dark spots 

BOM AGOrsa lk SUMACC Se nem ee ea sece ee eos pardalis. 

gg. Buttons scattered. Reddish brown to purplish brown, unspotted. 
fusco-rubra. 

ee. Tentacles 30. Tables with one to three cross-beams to spire. 

hawariensis. 

dd. Buttons regular. 

e. Tables with four uprights and one beam to spire. 

f. Disks of tables with smooth or undulating but not spinous margin. 

g. Crown of spire ending in eight to ten teeth. Pedicels only. 

h. Caleareous ring very small, with ten small, brown, round pieces. 

humilis. 

hh. Caleareous ring of usual shape._.-..-.--------------- vagabunda. 

gg. Crown of spire ending in more than ten teeth. 
h. Pedicels and papille arranged in series. Crown of spire ending in 

usually more than ten and less than twenty teeth. ~~ -monacaria. 

hh. Pedicels alone; arranged more or less in series. Spires terminat- 

ing in more than twenty teeth. Two rows of dark reddish 

brown spots on back, in contrast to light skin_.-.---- arenicola 

ff. Disks of tables spinous on margin. 

g. Buttons partly irregular, accumulated in rings .-.---------- pardalis. 

gy. Buttons all regular. 

h. Only pedicels (a few tables with spinous disk) -...----- vagabunda. 

Aa Ombiyeqpapllicsee 8. a et seme vee < k en n et enn esi verrucosa. 

ee. Many of tables with two cross-beams to spire. Buttons very regular. 

Only pedicel-likespapilees. 3655522528 eee doe = impatiens. 

cc. Buttons with granulations, knobs, or elevations on surface; not smooth. 

Disk of tables more or less spinous on margin. 

d. Buttons all complete. 

e. No supporting rods to pedicels, which are all over body. The solid tables 

with twelve spines on margin. Buttons uneven with flattened eleva- 

tions on surface, margin deeply undulated.......-.---------- inhabilis. 

ee. Papillze on dorsal surface, pedicels on ventral, both with large smooth 

supporting rods having spinous edge.. Tables of two kinds. Buttons 

yariable in size, covered with numerous granulations- - - ./usco-olivacea. 

dd. A few buttons with comparatively few knobs along edge and central shait; 

the rest in form of knobby incomplete buttons, warty rods, or even 

small +--shaped rods with ends very knobby---------------- anulifera. 
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HOLOTHURIA PARADOXA Selenka. 

Plate LXVII, figs. 4, 4a-b, 5; Plate LXIX, fig. 5. 

Holothuria paradovxa SELENKA, Beitrige zur Anatomie u. Systematik der Holo- 

thurien, Zeitschr. f. Wiss. Zool., X VII, 1867, p. 322, pl. xvi, fig. 41. 

Size large; general form robust, subcylindrical; mouth directed 
ventrally, although retracted within collar; anus stellate, with five 

groups of papille (much expanded in specimen on account of mass 
ef Cuvierian organs). Tentacles 19, fairly large, but much con- 

tracted, apparently surrounded in life by a papillose collar. Ambu- 
lacral appendages in the form of numerous pedicels; rather more 
numerous on ventral than on dorsal surface. Pedicels are without 

order and are fairly evenly distributed all over body with the exception 
of a narrow band along each radius of the dorsal surface and the mid- 

ventral; the two lateral radii are not so distinguished. Body wall 
thick. Color in alcohol, ventral surface greenish yellow; dorsal the 

same, verging upon raw sienna, but the pedicels and a circle around 

the base rather dark brown. ‘This gives the dorsal surface a decidedly 
brownish appearance which renders the two surfaces easily distin- 

guishable. Deposits: In the dorsal perisome dichotomously branched 
rods of small size, forming frequently more or less incomplete 
rosettes; in the ventral perisome simpler, rather stouter smooth 
rods, branched at the ends, the branches sometimes uniting and form- 

ing perforations, occasionally in the form of small plates with two or 
three perforations (see figures); in the walls of pedicels smooth, 
shghtly curved supporting rods with branches or processes at the 

ends are present. Length, in a much contracted state, 250 mm.; 
width, about 65 mm. 

Locality.—Station 3847, south coast of Molokai Island, 23 fathoms, 

sand and stones; 1 specimen. 
Among pedicels of dorsum are somewhat larger conical appendages, 

with rudimentary terminal plate, which must be regarded as papille. 
They are very much less numerous than the pedicels. As indicated in 
the diagnosis, there is no bare streak separating the ventral pedicels 
from the lateral, but the two surfaces simply are continuous. The 

difference in color and in number of vedicels serves to indicate the 
transition. 

Calcareous ring massive and of the usual shape; radial pieces larger 
than the interradial, but only a trifle broader on the posterior margin. 
They are 12 mm. long and of about the same width. The interradial 
pieces are 10 mm. long and 7 mm. wide, and as usual are excavated on 
the posterior margin. Polian vesicle single. Tentacular ampulle 

long. Madreporic canal small, embedded in the dorsal mesentery. 

Branches of gonad fine, thread-like, and long. Respiratory tree with 

| 

| 
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left branch in relation with rete mirabile of intestine. Cuvierian 

organs large; having been ejected it is difficult to determine whether 

they are divided or not. 
The calcareous deposits of the dorsal perisome comprise small rods 

with the ends several times dichotomously branched and with branches 
on either side at about the middle. These rods are about 0.041 to 
0.046 mm. long, and form incomplete rosettes. Simpler rods are also 

present, as well as X-shaped bodies. I find no unbranched rods such 
as are present in the ventral perisome. Here the rods are thicker, 
simpler, and frequently without any branches whatsoever. Some of 
the commonest forms are figured. It will be seen from these that 

occasionally the rods assume the condition of small perforated plates 
owing to the fact that branches anastomose. I find no rods more com- 
plicated than those figured. The supporting rods of the dorsal pedicels 
average about 0.17 mm. in length. They are smooth and branched 

simply at the ends. Occasionally a rod will attain 0.29 mm., and I 
found one perfectly simple which equaled 0.47 mm. The rods of the 
ventral pedicels are rather smaller, and fewer in number. ‘Toward the 
base of the dorsal pedicels numerous rather simple small rods, inter- 
mediate between the supports and the ordinary variety of the perisome, 

are present in considerable numbers. The majority of dorsal pedicels 
have a well-developed terminal plate, nearly if not quite as large as 

that of the ventral pedicels. 
Although the specimen is large, it appears to answer fairly well the 

requirements of this species. The deposits of //. w/fvensis, according 
to Semper’s figures, appear to be considerably different. That is 
apparently the only other form with which this specimen might be 

confused. 
*HOLOTHURIA KAPIOLANI Bell. 

roe 
Holothuria kapiolaniw Brtu, Proc. Zool. Soc., June 25, 1887, p. 533. 

This species is described by Professor Bell, as follows: 

Body elongated, soft to the touch, covered with suckers more numerous below 

than above, scattered quite irregularly; obscurely marked papillee around the anus. 

(Esophageal ring of ordinary type, the pieces simple and low, with a rather deep 

notch posteriorly; stone-canal not remarkably long; two Polian vesicles; genital 

tubes short, not numerous; Cuvierian organs absent or poorly developed. The 

spicules merely in the form of delicate, slightly curved, very spiny rods. 

‘olor brownish gray, lighter below, with two rows of eight or nine dark patches 

on either side of the back. Length 60 mm., average width of 10mm. Sandwich 

Islands. 

Professor Bell further states that the species ‘‘ appears to be most 

closely allied to /7. er/naceus, from which, however, the much smaller 

stone-canal and very differently formed spicules are sufficient to dis- 

tinguish it.” 
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HOLOTHURIA CINERASCENS (Brandt). 

Plate LX. VIII, figs. 1, la-f. 

Stichopus (Gymnochirota) cinerascens BRAND?T, Prodr., 1835, p. 51. 

General form robust, subcylindrical, dorsal and ventral surfaces 

sharply differentiated, the former with numerous papille, rather uni- 
formly spaced, among which some are larger than others; the latter 

beset with crowded robust pedicels. Anterior end rather broad, the 
20 tentacles being robust with large subglobose crowns when fully 

expanded. The mouth is turned slightly ventrad in life. Posterior 
extremity of body very blunt; anus surrounded by papille. Body 
wall thick, fairly smooth to the touch. Deposits: Tables, somewhat 
resembling those of //. atra, with a small annular disk (rarely a larger 
perforated one) and a spire consisting of four rods, one crossbeam, 

and a crown terminating in eight horizontal and four vertical promi- 
nent teeth; numerous slightly curved rods, finely granulated, with the 

tips frequently slightly branched. Color in life a reddish heliotrope 
purple to brownish purple; in alcohol, a dull purplish brown, lighter 
below. Length, about 160 mm. 

Localities.—Honolulu Reef (5), Hanalei, Kauai (1), Hilo, Hawaii (1), 
Puako Bay, Hawaii (1). Eight specimens examined. Of these one is 

a trifle doubtful on account of absence of calcareous deposits. 
There is no sign of any regular arrangement among the pedicels. 

The papillz are unequal in size, some being somewhat longer and 
more pointed than others, which are truncate; the latter, however, 

may be simply contracted individuals. In one specimen the skin 
between the papille is raised in tiny wartlike eminences, which give 
the surface a roughened appearance. In a specimen killed with the 

tentacles fully expanded, the latter are 10 mm. long, and the expanded 
crowns are 6 to 10 mm. in diameter and almost ‘‘arborescent” in 

appearance. The collar surrounding tentacles is inconspicuous. 
Calcareous ring of the usual form. Polian vesicles six in specimen 

dissected, two being larger than the rest; number reported to be very 

variable. One madreporic canalis present, on right side of mesentery. 
The Cuvierian organs are present in specimen examined. Longitu- 
dinal muscle bands rather thin. Interior of body cavity yellowish, 

irregularly spotted with black (alcoholic specimen). Left respiratory 
tree in relation with rete mirabile of intestine. 

The rods are the most characteristic and conspicuous feature of the 
calcareous deposits. They are very numerous both in the dorsal and 
ventral perisome, and the supporting rods of the papille and pedicels 
are the same, but in the neighborhood of the terimal perforated plate 
are smaller. Typically the rods are simple, finely granulated, slightly 
to considerably curved, with the extremities often branched, or with 
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coarser tubercles. Occasionally triradiate rods occur, very rarely 
quadriradiate; again, one end may be considerably expanded and per- 
forated, or along one side there may occur from one to several short 

‘‘outgrowths” at right angles. The rods vary from 0.1 to 0.3 mm. in 

length; 0.15 to 0.25 is the commonest average. Tables with a simple 
annular disk, about 0.04 to 0.06 mm. in diameter, and with or without 

perforations at the base of the spire supports are most numerous. 
Rarely larger disks are present, 0.086 mm. in diameter and with twelve 
to, fifteen holes around the rim. The rim of the reduced disks is nearly 
always very uneven, often irregularly spiney, the spines being short 

and broad. <A few tables with only an incomplete spire are present, 
the supports branched at the bottom but not joined into a ring. The 
crown is subquadrate, about 0.045 mm. in diameter over all. The 
tables resemble those of //olothuria atra, but are smaller, the spires 

being relatively lower. ‘The resemblance lies chiefly in the small disk 

and twelve teeth. The papille have a terminal perforated plate, and 
the pedicels a somewhat larger one. 

This species has a wide distribution, as evidenced by the following 
localities: Hawaiian Islands, Philippines, Sunda Islands, Java, Tahiti, 
Batjan and Samoan Islands, Boninsima, Knosima, Mauritius, Seychelles, 

Zanzibar, Mozambique (Théel, Lampert), and several other interme- 
diate localities. It occurs between tide limits, and on the west coast 
of Hawaii was found in rock pools. On the reef at Honolulu it occurs 
in pools near the outer edge, well toward Waikiki. 

HOLOTHURIA PERVICAX Selenka. 

Plate LX VIII, figs. 2, 2a-c. 

Holothuria pervicar SELENKA, Beitriige zur Anatomie u. Systematik der Holo- 

thurien, Zeitschr. f. Wiss. Zool., X VII, 1867, p. 327, pl. xvi, fig. 54. 

Tentacles nineteen to twenty, usually twenty, with flat yellow crowns. 

Mouth directed ventrad, the cireumoral collar not conspicuous. Dor- 
sal surface arched, with scattered papille; the ventral with numerous 
pedicels which, under favorable conditions, can be seen to form four 
bands. Each lateral and the two dorsal interambulacra have an irregu- 
lar series of low (in preserved specimens) tubercles surmounted by a 
good-sized papilla. ‘The other papille are smaller. Body wall moder- 
ately thick, the surface smooth to the touch. Deposits: Tables not well 
developed, with small rounded disks, smooth but uneven on the mar- 

gin, and with rather reduced spire, consisting of four upright pieces, 
one crossbeam, and a crown ending in four simple teeth or irregular, 
Frequently the upright pieces are not connected by transverse beams 
at summit. The small rods are irregular, deeply incised, warted or 
undulating along the margin; very numerous. Color in alcohol, very 
pale dull yellowish or grayish brown. The back is marked by about 

Proc... vol 3 xx11—0/———42, 
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SIx transverse evecare ar broad bands of dark olive Brome the intervals 
between being often much spotted with the same color, but sometimes 

much lighter. The whole integument is also finely dotted with olive 
greenish to brownish. In most specimens the bands on the back are 
decidedly greenish and the tubercles are marked by a yellowish-green 
base anda dark brown summit. Ventral surface finely dotted with 

olive, each pedicel being surrounded by an unmarked area at the base. 
Length about 100 mm. 

Focal. —Honolulu, reef (9); Puako Bay, Hawaii (1); Laysan, 
reef (2). 

The dorsal and ventral surfaces are well differentiated in this form. 
Just above the edge of the ventral area is a row of fifteen to twenty 
low tubercles, in some specimens hardly visible, in others easily seen 
by reason of their darker tips. The two dorsal series are very irregular 
in some examples, so that in the anterior half of the body no especial 

order seems to be present. The arrangement of pedicels in longitudinal 
bands is best made out in specimens which have been so hardened that 
the ventral surface is unwrinkled. The more numerous dots along 
the spaces between the bands make the latter all the more noticeable. 
In some examples, however, I find it t impossible to distinguish any 
regular arrangement. 

Calcareous ring of the usual form. Polian vesicle single, about 25 

to 30 mm. long. Madreporic canal free, single, on right side of 
mesentery. Cuvierian organs present, forming a relatively very large 
bunch. | 

In this species both tables and buttons (if the peculiar rods may be 
so classed) are rather incomplete, although numerous so far as indi- 

viduals are concerned. The disk is usually a subeircular but more or 
less irregular simple ring, with a fair-sized perforation at the base of 
each slender spire rod, and frequently supplementary holes between. 
The edge is usually smooth. Disks vary from 0.03 to 0.05 mm. in 

dinnaeter: 0.038 to 0.046 mm. is the average. Spire has one cross 
beam, is frequently incomplete, and ends in four simple teeth. The 
crown may have no transverse pieces, in which case the spire is rather 
rudimentary, or there may be two or three of the teeth connected 
by transverse pieces (see figures). The rods commonly vary from 
0.021 to about 0.072 mm. in length, although much larger rods, 

intermediate in size between the small ones and supporting rods, are 
present. These rods—or, as Lampert classes them, buttons—are very 
irregular. They are smooth and some of the commoner shapes are 
best seen from the figures. These forms are only afewamonga great 

many variations. The pedicels possess well-developed terminal plates, 
but in the papille they are very rudimentary. The pedicels and 
papille, in addition to rather long, curved rods with short irregular 

processes scattered along the sides, have bilateral fenestrated plates, 
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and forms intermediate between the rods and plates are abundant. 
The simple rods are commonly about 0.3 to 0.35 mm. long. The 
processes along the sides-‘may become more numerous and partially or 
wholly join, forming a series of irregular perforations. Rods of this 
sort are found intergrading with the small rods (see fig. 2c). The 
fenestrated plates, which are in the neighborhood of the terminal plate 
of the pedicels, are formed simply by the branching and joining of the 
lateral processes of the supporting rods. Théel does not mention these 
plates, but the other deposits agree so well with his description that I 
believe I have not erred in calling this form pervicar. The small rods 
are certainly very characteristic. 

This is another widely distributed form. Théel summarizes the 

distribution as follows: Tahiti, Pelew Islands, Philippine Islands, 

Hawaltian Islands, Samoan Islands, Zanzibar, Mauritius, Red Sea, 

Australia. Bedford” considers this form a variety of fuscoc/nerea, 

which he believes includes also cur/osa and depressa. His specimens 
were taken at Rotuma. 

HOLOTHURIA ATRA Jager. 

Plate LX X, figs. 2, 2a-e. 

Holothuria atra JAGER, De Holothuriis, 1838, p. 22. 

Body elongate, subeylindrical, capable of considerable extension, 
tapering to a blunt posterior extremity. Mouth rather small, ventrally 
directed, surrounded by a not very conspicuous papillose collar. 

Anus terminal. Tentacles of medium size, twenty in number, the 

well-developed peltate crowns forming a double row.  Pedicels of 
ventral surface numerous and crowded. Papillae of dorsal surface 

rather prominent in life, slightly thicker than the pedicels and less 
numerous, being more widely spaced. In alcoholic specimens they 

are often quite inconspicuous on account of contraction. Perisome 
rather thick, tough, and of a leathery consistency. Deposits: Tables 
with a small annular disk, usually forming a simple ring with a 
perforation at the base of each vertical spire support; spire termi- 
nating in eight horizontal and four vertical, rather long teeth; a single 
crossbeam to spire, situated slightly nearer disk than summit. In 
addition to tables are small, usually incomplete, fenestrated plates, 
often in the form of X-shaped bodies with the arms dichotomously 
branched. ‘The incomplete plates appear rather more numerous than 
the fully developed ones. Color, a very dark brown, almost. black. 

Peristome and disks of pedicels, yellowish. Length of a large pre- 

served specimen, 210 mm.; thickness, about 55 mm. In life this 

specimen would be capable of expanding to at least 300 mm. 

@ Proc. Zool. Soc., 1898, p. 837. 
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Localities.—Puako Bay, Hawaii (17), tide pools in lava rock; Napili, 

Maui (2); Honolulu Reef (1); Waialua, Oahu (1); Kamalino Bay, 

Niihau (1); Laysan Island, reef (1). Specimens examined, 23. 
The very dark color will serve as a distinguishing feature for this 

species, the only other forms approaching it in shade being //. céiner- 
ascens and wagabunda. HH. fuscorubra is lighter and reddish. Along 
the middle of the ventral surface I find in most specimens a narrow 
band free from pedicels. The papille vary greatly in the degree of 

contraction, so that it is impossible to gain a correct idea of their size 
from a preserved individual. The crowns of the tentacles appear 
to be black to dark brown, but the peduncle is lighter, translucent 
brownish. 

The radial pieces of the calcareous ring extend farther forward than 
the interradial, and are of the usual type. The anterior edge has an 
abrupt, rounded incision, while the interradial pieces have an anterior 

tooth. The posterior edge of each piece is emarginated. Polian 

vesicles two in one specimen examined. In another there are seven, 

six of which are quite small. The madrepor ¢ canals form a tuft on 
each side of the dorsal mesentery, there being in one individual 
examined eight canals to each bunch. The right respiratory tree 
extends forward to the calcareous ring, and is firmly anchored to the 
body wall; the left is in connection with the extensive rete mirabile of 
the intestine. No Cuvierian organs are present in several specimens 
dissected. 

The tables are numerous, but not crowded, and each possesses a small 
annular disk and a robust spire composed of four rods and one cross- 
beam. The latter is rather nearer the disk than the crown. The spire 

is surmounted by eight robust horizontal and four equally large 
vertical teeth, three at each corner of the subquadrate crown. The 

central hole of the crown is subcircular. Occasionally an extra tooth 
is present. The disks are about 0.055 mm. in diameter and most com- 
monly consist of a simple ring with a perforation at the base of each 
spire rod. The spires are from 0.06 to 0.085 mm. high, and the 
crowns about 0.06 mm. broad, over all. The plates are small and 
irregular, varying in diameter from 0.019 to 0.045 mm. They are 

thus smaller than the plates figured by Clark,” presumably from 
Atlantic specimens. The tables of the Hawaiian examples, on the 
other hand, are larger, judging from the relative magnifications of my 
figures and Clark’s. The disks of the tables, however, average rela- 
tively smaller to the proportions of the spire. The pedicels have a 
well developed terminal plate, and the papille a small one. Support- 
ing rods are not abundant in the papille. They are usually curved, 
smooth (sometimes spinous) with the slightly dilated ends fenestrated. 

@American Naturalist, XX XV, p. 493, fig. 26. 
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Close to the terminal plate of the pedicels a few fenestrated’ plates 
about 0.1 mm. in diameter are present. These are not infrequently 
bilateral. 

This is one of the commonest holothurians inhabiting Hawaiian 
shores. It is rather common about the islands of Hawaii, on the 
leeward side at least, where it inhabits pools in the lava rock, in com- 
pany with Actinopyga mauritiana and [Holothuria cinerascens. In this 
region it does not appear to range out of the shore tide pools. The 
species is a very wide-ranging one, being found, according to Théel’s 
and Lampert’s summaries, in the following localities: Red Sea, Zanzi- 

bar, Madagascar, Djedda, and Indian Ocean, Querimba, Celebes, Java, 
UValan, Radack Islands, Australia (Barrier Reef), Hawaiian Islands, 

Society Islands, Philippine Islands, Samoan Islands, Fiji Islands, Nico- 
bar Islands, Amboina, Batchian, Molucca Islands, Macassar, Timor, 

Pedang, Pulo Tibul, Darros, Tahiti, Jamaica, Havana, Florida, Puerto 

Cabello. 
* HOLOTHURIA MONACARIA (Lesson). 

Psoius monacarius Lesson, Centurie Zoologique, 18380, p. 225, pl. uxxvnt. 

Tentacles, 20; ventral surface with three longitudinal rows of pedi- 

cels; dorsal surface with four series of papille. Mouth surrounded 
by about twenty, often inconspicuous, papillee. Deposits: Tables and 
buttons. Tables with rounded smooth disk, having a central hole sur- 
rounded by four to twelve peripheral holes; spire, consisting of four 
upright rods and one cross beam, terminates in twelve teeth or more. 
Oval smooth symmeterical buttons with three or four pairs of holes, 
mostly with three. Polian vesicle single; one small madreporic canal in 
dorsal mesentery. Brownish with ventral surface, the papille, and a 
space around them lighter; or dirty yellowish white, speckled with 

brown or greenish brown on back. 
Théel” remarks that ‘tin a small specimen from Mauritius, which 

is probably young, the pedicels are placed in three double or alterna- 
ting rows on the ventral surface, an arrangement which is not so 
distinct in the remaining forms. Even the small dorsal papillee do 
not always seem to be placed in very distinct rows. * * * The 

disks of the tables are slightly undulated on margin. The symmetri- 
eal or slightly asymmetrical buttons have often more than six holes, 
though this number is most common. The papille: have a very rudi- 
mentary terminal plate, and curved, rod-like perforated deposits. 
Besides, both pedicels and papillee contain numerous crowded buttons 
and tables, and near the ends bilateral perforated plates.” 

Not secured by A/batross expedition. This species has a wide range, 
extending from Zanzibar through the East India region to the Philip- 
pine Islands, east to Hawaii, and through the South Sea Islands to 

Australia. For a list of localities see Théel and Lampert. 

«Challenger Holothurioidea, Pt. 2, p. 217. 
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*HOLOTHURIA VAGABUNDA Selenka. 

Holothuria vagabunda SetenKa, Beitriige zur Anatomie u. Systematik der Holo- 

thurien, Zeitschaft. f. wiss. Zool., X VII, 1867, p. 334, pl. x1x, figs. 75-76. 

Tentacles, 20. Ambulacral appendages, generally distributed pedi- 

cels. Deposits: Tables, and buttons. Tables with a not very large 
disk, and with the spire terminating in eight to ten teeth, placed 
around the nearly circular aperture in its top. Buttons of the usual 
form, with six holes. The dorsal pedicels alone have supporting rods, 
which are spinous and tapered toward the ends. Polian vesicles one 

to two; one free madreporic canal. Cuvierian organs brownish red 
to violet, very inconstant in number. Color, dark brown to light 

reddish brown, ventral surface whitish. Length about 200 mm. 
Théel@ states that in a number of specimens examined by him the 

ambulacral appendages appeared to be of nearly equal size on dorsal 
and ventral surfaces; but he always found the ventral ones cylindrical, 
and the dorsal ones more papilliform. ‘‘The ventral have a well 
developed terminal plate and bilaterally symmetrical, perforated sup- 
porting plates; the dorsal have a rudimentary terminal plate, and the 
ventral appendages are always more numerous than the dorsal. *  * 
The disks of the tables are sometimes not very well developed, some- 

times round or angular with a large central hole and several peripheral 

ones, and their margin is often uneven.” 
Not taken by the A/bafross expedition. Widely distributed, rang- 

ing from Panama and the west coast of South America and Hawaiian 
Islands through the South Sea Islands to east coast of South Africa, 

thence to Red Sea, East Indies, Philippines, and China (Hongkong). 

*HOLOTHURIA HUMILIS Selenka. 

Holothuria humilis SetenKka, Beitrige zur Anatomie u. Systematik der Holoth 

urien, Zeitschr. f. Wiss. Zool., X VII, 1867, p. 339, pl. x1x, fig. 89. 

Tentacles, 20; uniformly distributed pedicels. Deposits: Tables, and 
buttons. Tables with not very large disks and with spire terminating 
in eight teeth, similar to those of wagabunda. Buttons very flat, of 

usual shape. All pedicels with supporting rods, but ventral alone 
possessing terminal plates. Calcareous ring very small and of uncom- 

mon shape, its ten pieces being very small, round, and brown. Several 
Polian vesicles; free small madreporic canal. Grayish brown. 

Length, 130 mm. 
* Distinguishable from vagabunda mainly by the peculiar calcareous 

ring, which is unlike that of any other holothurian.”  (Théel.) 

Not secured by the <A/batross expedition. The Hawaiian Islands 

constitute the only recorded locality. 

«Challenger Holothurioidea, Pt. 2, p. 219. 
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HOLOTHURIA FUSCO-RUBRA Theel. 

Plate LX VIII, figs. 3, 3a-e 

Holothuria fusco-rubra Tre, Challenger Holothurioidea, Pt. 2, 1886, p. 182, 

pl. var, fig: 2. 

General form robust, subeylindrical. Mouth terminal, directed 

somewhat ventrally, surrounded by a slight collar. Anus terminal. 

Tentacles 20, rather long. Dorsal and ventral surfaces well differen- 

tiated, the former with rather well-spaced papille, the latter with 
crowded pedicels. In one specimen an indistinct indication of serial 
arrangement is present near the hinder end of the body. Body wall 
thinner than usual in the genus. Deposits: Incomplete tables with a 
spinous rimmed disk and rudimentary spire; occasionally the latter is 
entirely absent; buttons as a rule incomplete; when complete usually 

asymmetrical with six or seven holes. Larger buttons are present 
near the tips of pedicels. Well-deyeloped Cuvierian organs. Color 
in alcohol purplish brown to ® distinct dull magenta in a young 
example. Length, about 110 mm.; tentacles 10 mm. long. 

Localities.—Laysan Island, reef (6 specimens); Necker Island (1 

specimen); Hanalei, Kauai (1/4, no calcareous deposits). 
Most of the specimens are in a bad state of contractron, so that it is 

not possible to give many details of the external appearance. The 
papille appear to be slightly larger than the pedicels. Those near the 
tentacles are considerably larger than the rest. The integument is 

decidedly smooth to the touch, doubtless due to the absence of spires 
to tables or their feeble development. 

The calcareous ring is of the usual form.  Polian vessicle single in 
the specimen dissected. One madreporie canal is present on the right 
side of the mesentery. 

The disks of the tables vary in diameter from about 0.045 to 0.06 

mm., 0.05 to 0.055 mm. being the common dimension. The border is 
uneven and usually spiny. In the smallest tables the disk consists of 
a simple ring with four spokes meeting at the center. Then two of 
the crosspieces may have a perforation at the base. There is every 
gradation from this form to that in which there are numerous perfo- 
rations about the edge. The simpler disks usually lack the spire, 
which is almost never complete, even when present. The spire varies 
from a tiny knob on each crosspiece of the disk to four low rods which 
are incompletely joined at the summit by transverse pieces. Rarely the 

crown is complete, when it presents the form of a simple ring with 

about eight irregular teeth on the border. The latter have no constant 
occurrence. The principal kinds of tables are figured. The buttons 
are very incomplete and vary so much that it is difficult to find two 
alike. They are numerous and are about 0.06 to 0.07 mm. long. In 
the ambulacral appendages larger buttons with eight or more holes are 
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present (0.095 mm.). Complete regular buttons have six holes in two 

rows. Some specimens have more complete buttons than others. The 
figures will show a few of the principal variations, although, as already 
mentioned, it is difficult to duplicate any of the irregular patterns. 
The pedicels have a well developed terminal plate. Near this plate 
are numerous irregular, but more or less bilateral, fenestrated plates, 
about 0.08 by 0.18 mm. The dorsal papille have the rudiments of a 
terminal plate and the walls are strengthened by numerous slightly 
curved rods with short branches along the sides, often uniting to form 
one or two holes. The tips are slightly expanded and have one or 

two perforations, or none. Frequently the lateral branches are very 
short and appear as spines. Anaverage rod is about 0.35 mm. long, 
although much shorter and slightly longer forms occur. Grotesque 

incomplete buttons (or plates) of the large variety are present, with 
fewer complete examples. 

According to Théel, this species is most nearly related to //olothuria 
curiosa Ludwig. ‘There appear to be more tables and spires in the 
Albatross material than in the type specimen of Théel, which came 
from the ‘Sandwich Islands.” Considering, however, the form of 

the buttons and color of the animals there is little doubt but that my 
specimens are referable to Théel’s species. Clark “ has recorded this 
form from Albemarle Island, Galapagos group, and Sluiter from 
Paternoster Island (Siboga Holothurioidea, p. 15). 

HOLOTHURIA ARENICOLA Semper. 

Sporadipus (Acolpos) maculatus Branpt, Prodr., 1835, p. 46.—LamPprErtT, See- 

walzen, 1885, p. 73. 

Holothuria arenicola Semper, Holothurien, 1867, p. 81, pl. xx; pl. xxx, fig. 13; 

pl. xxxv, fig. 4-—TuHere., Challenger Holothurioidea, Pt. 2, 1886, p. 222. 

General form subcylindrical, elongate, blunt at both ends; body 
rather slender, the ventral surface arched, but not so much so as the 

dorsal. Mouth small, turned ventrally, the circlet of very small ten- 
tacles surrounded by an inconspicuous collar bearing blunt papille. 

Anus terminal, bordered by five angular groups of three to six short 
papille. Tentacles very much retracted, apparently about twenty 

(which is the normal number for this species). Ambulacral append- 

ages in the form of pedicels more or less scattered. The two ventral 

ambulacra are well marked, the pedicels being larger and rather 
closer together than on dorsal surface. A faint indication of arrange- 

ment in series is seen. Body wall of medium thickness. Deposits: 
3uttons and tables; the former rather regular, smooth, with six holes 

and with the edge regularly indented between each pair of holes; the 
latter with an annular disk with a very large central hole and a small 
hole at base of each spire support; exceptionally with more holes; 

@ Proc. Wash. Acad. Sci., 1V, 1902, p. 527. 
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spire made up of four rods, one crossbeam, and a crown ending in 
twenty to thirty teeth. Supporting rods of pedicels smooth, dilated 
at the ends and in the middle, where there are several perforations. 
Color of a well preserved specimen: ground color a grayish white, 

with a faint suggestion of green, dotted minutely with fine brownish 
specks. Along the back are two rows of brown spots, fifteen to a row. 
The fine dots are inconspicuous and less numerous on the ventral than 
on dorsal surface. Length 145 mm., breadth at middle of body 22 mm, 

Locality. —Honolulu, reef, 2 specimens. 
Near the extremities of the body on the ventral surface one can 

distinguish an irregular arrangement of pedicels in four rows. Near 

the middle this is not so obvious. The two ventral ambulacra are well 
marked, however, a line and a narrow area free from pedicels passing 
along the middle of the abdomen. I have not examined a specimen 
of monacaria which has the ventral pedicels in three rows, so do not 

know how much more obvious the arrangement may be in that species. 
A second and smaller specimen of avenicola has the general tint of the 
body light brownish and the dark purplish-brown dots much more 
conspicuous than in the first example. The large spots on the back 
are rather broken up, consisting of accumulations of smaller spots. 

The calcareous ring is rather small. The radial pieces are a trifle 
longer than broad, truncate anteriorly, with the usual obtuse incision, 

which is small. Interradial pieces very much smaller than the radial, 
although about of the same width. They have one anterior tooth, 
while the posterior border is rather conspicuously excavated; that of 
the radialia less so; one Polian vesicle; one madreporic canal, free, on 

the right side of the dorsal mesentery. This agrees with Lampert’s 
diagnosis. Théel mentions two Polian vesicles and a bunch of three 
small madreporic canals in a Samoan specimen. One of the specimens 
examined has no Cuvierian organs. 

The oval, smooth buttons are very numerous. ‘They vary slightly 
in length, 0.065 to 0.068 mm. being the average. The width is also 

variable, 0.027 to 0.0825 mm. being commonest. Although six reeu- 
lar holes are the rule, eight also occur. The disk of the tables has a 
smooth border and is quadrate-circular in outline. The commonest 
form is figured (Plate LXVIII, fig. 5). Occasionally there are more 
peripheral holes, but the regular form is remarkably constant. View- 
ing the disk from the bottom, the large central hole might be inter- 

preted as four holes, on account of the spire rods. Viewed from the 

side the tables resemble those of //. ¢mpatiens with one cressbeam. 
The disk, however, is altogether different. The spire is about 0.046 
mm. high, while the diameter of the disk varies from 0.051 mm. to 
about 0.065 mm. The number of teeth crowning the spire is variable, 
but always more than twenty. The supporting rods of the pedicles 

are smooth, often more simply or more elaborately perforated than 
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shown in the figure, which represents the average. Their length is 

about 0.15 to 0.2 mm. The terminal plates of the ventral pedicels 
are larger (0.37 mm. in diameter) than those of the dorsal pedicels 
(0.24 mm. in diameter). 

This species, which is now, I believe, for the first time recorded 
from the Hawaiian Islands, ranges from the Red Sea and Indian 

Ocean to the west coast of tropical America, and in the Atlantic is 

found on the north and east coasts of South America. The following 
are the principal stations recorded: Kosseir (Red Sea), Mauritius, 

Zanzibar, Philippines, Bonin, and Marshall islands, Amboina, Rotti, 

Sula Besi, Fiji and Samoan islands, Cocos Island off Central America, 
Galapagos Archipelago, Surinam, and Bahia. The name //olothuria 
maculata (Brandt) is technically invalidated by /olothuria maculata 
Chamisso and Eysenhardt, 1821. 

HOLOTHURIA PARDALIS Selenka. 

Plate LXIX, figs. 1, la-g. 

Holothuria pardalis SELENKA, Beitriige zur Anatomie u. Systematik der Holo- 

thurien, Zeitschr. f. wiss. Zool., X VII, 1867, p. 336, pl. xrx, fig. 85. 

Apparently quite a variable species. Possibly the forms here con- 
sidered should be classed under two species, //. pardalis and HH. lineata; 
but without authentic specimens for comparison it is impossible to 
decide. The various characters grade into one another in such a way 
that it would seem best to consider the Hawaiian specimens as belong- 
ing to purdalis. Two of the specimens are quite typical pardal/s 
according to descriptions. 

Size medium to small; general form subeylindrical, tapering toward 
either end; mouth and anus terminal; the former surrounded by seven- 
teen to twenty small tentacles, the latter by a crown of papille. © Ambu- 
lacralappendages in the form of pedicels more or less obviously arranged 

in five longitudinal bands, especially at extremities of body. In half 
the specimens, however, this regular arrangement is not apparent or 

at least not obvious enough to be of importance. Ventral surface not 
clearly defined from dorsal in most specimens; the ventral pedicels 
with larger disks than the dorsal. Body wall not particularly thick, 
the exterior fairly smooth. Color variable; thus, a specimen, typical 

as far as deposits are concerned, was colored in life as follows: Tenta- 
cles light yellow; dorsal surface brownish straw color, lighter straw 
color about pedicels; ventral surface without the mottled appearance, 

lighter; along the dorsal surface are two rows of dark brown spots, 
twelve to fifteen in each row. Another specimen is a rather darker 
brownish, lighter about pedicels; no dorsal spots. Still another has 
small dark brown spots scattered all over the body irregularly, yellow 

about pedicels, the two rows of dorsal blotches being rather incon- 
spicuous. Deposits: Tables with a spinous disk, usually somewhat 



No. 1555. HAWAIIAN HOLOTHURIANS—FISHER. 665 

irregular in contour, and with the low spire ending in about eight teeth, 
commonly fewer. Buttons both regular and irregular, the latter most 

numerous, the former of the usual shape with six to eight holes. — All 

buttons are accumulated into rings or circles, or sometimes only 
in groups. Supporting rods of pedicels, smooth, slightly curved, 
expanded and perforated at tips. Length, 80 mm. 

Localities.—Honolulu, reef, under rocks at low tide (11); Puako 
Bay, Hawaii (2). 

The variations in color and in the arrangement of pedicels have 
already been touched upon in the diagnosis above. The tentacles are 
very small, apparently smaller in some specimens than in others, but 
this is difficult to ascertain with any degree of exactness. The num- 

ber is certainly variable, seventeen being the smallest number, and 

this in a specimen otherwise quite typical. 

Calcareous ring comparatively small and delicate, the pieces being 
rather loosely joined. Interradial pieces rather wider than radial, or 
at least as wide, but of the usual shape. Each radial piece is pro- 

longed slightly farther forward than the interradial and has the usual 
roundish incision. ‘The anterior edge of the interradialia has a single 

tooth. Polian vesicles two, rather long. Madreporic canal small, 

single, free, on right side of mesentery. No Cuvierian organs. 

Respiratory tree with left branch in communication with rete mirabile 
of intestine. The gonad in one specimen is large and the strands have 
a moniliform appearance. 

The most characteristic feature of the deposits is the accumulation 

of the buttons in small circles or circular groups, which may be seen 

with « hand Jens in an ordinary alcoholic specimen. Here they appear 
as small whitish spots. The diameter of such a circle or group varies 
from 0.13 to 0.8 mm. The buttons are very frequently incomplete; 

usually more or less irregular even if complete, when they are of the 
usual form, with from five to eight holes in two rows. When the 
buttons are fairly regular, with six holes, the median pair is the 
larger. Rarely a button has two or three irregular, illy defined prom- 

inences on the surface. An average button measures 0.065 mm. in 

length; many are smaller than this, being only 0.045 mm.; some are 

as long as 0.08 mm. and appear to be confined to the ambulacral 
appendages. The irregularity of some buttons is enhanced by a 
slight twisting on the long axis. Some specimens appear to have a 
greater proportion of complete buttons than others, while in some 

individuals the proportion of regular buttons is greater. The form of 
the tables is better shown by figure than description. The disk is 
rather variable as to size, ranging from 0.054 to 0.085 mm. in diameter. 

The edge appears always to be spiny. Asa rule the disk is rather 

stout and either has four perforations, one at the base of each spire 
support, or eight when the disk is larger and more nearly circular. 
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Small disks with no peripheral holes and with the spire reduced (1d) 
are not uncommon. All these are found in the same specimen. One 
or two specimens have the small disks (¢) and slight variations of 
of *‘ la” preponderating, few of ‘*1” type being present. In these 

specimens the spines of the disk are much more prominent and the 
spire is frequently rudimentary or incomplete. There are many but- 

tons scattered between the circles. Still another specimen has tables 
of the ‘‘1a” type in greatest abundance, ‘‘1d@” much less numerous. 

There is, however, so much variation in the shape of the tables of a 

single specimen that nothing can be made of slight differences in the 
deposits of different specimens. The supporting rods are very charac- 
teristic, their form being best appreciated by the figures. They vary 
from about 0.18 to 0.832 mm. in length. The dorsal pedicels have 
smaller terminal plates than the ventral. 

* HOLOTHURIA INHABILIS Selenka. 

Holothuria inhabilis SELENKA, Beitrige zur Anatomie u. Systematik der Holo- 
thurien, Zeitschr. f. wiss. Zool., X VII, 1867, p. 333, pl. xrx, figs. 73-74. 

Tentacles 20. Pedicels numerous, uniformly distributed. Deposits: 

Tables and buttons. Solid tables with twelve spines on margin of 
disk. The very numerous buttons are of a more unusual shape, 

symmetrical swollen, with two rows of minute holes, about four holes 
in each row; the surfaces of the buttons are uneven, owing to the 

presence of flattened elevations (no knobs), and their margin is deeply 

undulated. Madreporic body free, very small. In the middle line of 

ventral surface is a deep longitudinal furrow. Skin thick and rough. 
Blackish brown. Length 80mm. 

Not secured by A/batross expedition. Recorded also from Society 
Islands. 

HOLOTHURIA IMPATIENS (Forskal). 

Plate LXIX, figs. 4, 4a-d. 

Fistularia impatiens Forsk Au, Descriptiones animalium, ete., 1775, p. 121, pl. 
OO,GD.65. 1ikeds 13 

Holothuria impatiens GMELIN, Linneei Systema Nature, 13th ed., 1788, p. 3142. 

Body elongate; general form subcylindrical, broadest in posterior 

region. No superficial distinction between dorsal and ventral sur- 
faces. Mouth and anus terminal, the former rather small. Tentacles, 

18 to 20, crowded. Ambulacral appendages pedicel-like ‘‘papillee,” 
borne on warty protuberances, which are frequently conspicuously 
lighter in color than the rest of body. They are fairly evenly secat- 
tered over the surface, and do not form series. They have a terminal 
plate. Perisome wrinkled, and roughened by the spires of the tables, 
so that the texture is very characteristic. Deposits: Crowded tables 
and buttons; tables with a subcircular smooth disk pierced by a cen- 
tral and eight peripheral, slightly smaller holes; spire consisting of 
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four upright pieces and two transverse beams (more rarely one) and 
the rounded summit provided with numerous teeth. The rather 
symmetrical, smooth buttons with six holes. Supporting rods are 
present in the papille. Color in alcohol reddish brown; the pro- 
tuberances being usually lighter. In one specimen they are light yel- 
low, sharply defined against the purplish brown surface. Length, 100 
mm.; thickness in widest part, 24 mm. 

Localities. —Honolulu Reef (2 specimens), Necker Island (7), Laysan 
Island (2), Station 3834, south coast of Molokai Island, 8 fathoms (1). 

Naturally enough the preserved specimens vary considerably in 
shape, because of the different degress of contraction. As a rule, 
however, the body is thicker toward the posterior end, and resembles 
a minature *‘summer squash” in general form. The circlet of ten- 
tacles is rather narrow. ‘The protuberances of the body are conspicu- 
ous, and in some specimens there is an indication of their being 
confined, beyond the middle of the body, to the ambulacra. The so- 

called papille really resemble pedicels, as there is a terminal sucking 
disk and plate. Théel on page 181 of the second memoir calls them 

pedicels, and on page 233 papille. They are always found on pro- 
tuberances however. Judging from alcoholic specimens the color is 
variable, especially as regards the relative shades of the general sur- 
face and the papille warts. In some individuals they are not notice- 
ably lighter than the light purplish brown interspace. The ventral 
surface is a trifle lighter than the dorsal, but otherwise superficially 
very similar. 

The radial pieces of the calcareous ring are much larger than the 
interradial and project much farther forward. The rounded margin 
has a deep obtuse incision. The interradial’ pieces have one short 
tooth. Madreporic canal single, on right side of mesentery, free 
for its whole length in body cavity. Polian vesicles two to four. 
Cuvierlan organs in a relatively very large bunch. Longitudinal 
muscle-bands very thick. 

The tables are so crowded that the edges of the disks touch or over- 
lap slightly, and beneath these the buttons form an evenly distributed, 
crowded layer. The disks of the tables average between 0.08 and 0.95 
mm. in diameter, and the robust spire is 0.09 mm. high and about 0.05 

mm. in diameter, consists of four upright rods, two crossbeams, and 
the summit is surmounted by many teeth. A number of the teeth are 

on a level with the upper crossbeam. The disk is not exactly circular, 
but tends toward the subquadrate, and is typically pierced by nine 
holes, forming three rows, the central hole being a trifle larger than 
the rest. Occasionally as many as six or seven very small perfora- 
tions are scattered around the margin, between it and the primary 
holes. The buttons average about 0.09 mm. in length. They are 
smooth, have slightly undulating margins and obtuse ends. There are 
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almost invariably six holes. Slightly curved supporting rods, dilated 
at the middle and perforated at the ends and in the middle, are present 
in the papille. Often the rods have two or three short branches in 
the middle, or the branches may meet, enclosing a hole. Frequently 
the tips are not perforated. 

* HOLOTHURIA VERRUCOSA Selenka. 

Holothuria verrucosa SELENKA, Beitrage zur Anatomie u. Systematik der Holo- 

thurien, Zeitschr. f. wiss. Zool., X VII, 1867, p. 338, pl. x1x, fig. 19. 

Tentacles 20. Papillee uniformly distributed. Deposits: Tables and 
buttons. Tables very solid, the disk with spiny rim. Spire with four 

upright rods and one crossbeam. Buttons smooth with: scalloped 
margin. Papillee with numerous spinous or perforated plate-like rods. 
Polian vesicles, two; one bunch of small madreporic bodies; tentacle 

ampulle large. Skin rough. Black, the papille bright brown. 
Length, 180 mm. Lampert found the calcareous ring to be very small. 

Not taken by Adbatross expedition. Recorded also from Zanzibar 
and Indian Ocean. Sluiter records a specimen from Rotti.@ 

HOLOTHURIA HAWAITIENSIS, new species. 

Plate LN VIII, figs. 4, 4a-y. 

Size small; general form subcylindrical but flattened ventrally, well 
arched dorsally. Mouth directed somewhat ventrally; anus terminal. 
Tentacles 30, crowded, not very large. No evident circumtentacular 
collar. Ventral surface with not numerous, rather large pedicels more 
or less evidently arranged in three series. Dorsal surface with scat- 
tered papille, less numerous than the pedicels but of about the same 
size. Body wall rather thin, minutely roughened. Deposits: Tables 
and rather irregular buttons, with well developed and numerous sup- 

porting rods in the ambulacral appendages. Tables of two or three 
kinds: (1) Disk with a smooth undulating or irregular margin, with a 
large central hole and with eight to ten slightly smaller peripheral 
ones; spire made up of four rods and two or three crossbeams, the 
crown ending in twelve to sixteen teeth, sometimes irregular, with 

less. (2) Much smaller tables with usually an annular disk with a 
large central hole, and one at base of each spire support; sometimes 
with more; spire with only one crossbeam, the crown either truncate 

or pointed, irregular, ending in numerous teeth. Buttons accumulated 

in small rings or circles, or circular groups, and in larger rings about 
the base of ambulacral appendages; more or less irregular or some- 
times slightly twisted, or one-sided, frequently fairly regular; holes 
vary from four to sixteen, average eight to fourteen; incomplete 
buttons are common. Color, ground tint light olive brown more or 
- = + 

4Sibega Holothurioidea, p. 13. 
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less marbled on back with raw sienna (yellowish); dark brown about 

base of papille, tip of latter light. Whole body closely dotted with 
white (the groups of buttons). A specimen from Necker (7) has the 
ground color Vandyke brown and the marbling is in the form of light 
yellowish-brown areas about the papille. Some papille of the type 
have a light circle about the base instead of one of brown. Length, 
45 mm.; width, about 12 mm. 

Localities.—Type (Cat. No. 21212, U.S.N.M.) from Station 3876, 
Auau Channel, between Maui and Lanai Islands, 28 to 43 fathoms; 

sand, gravel (6 specimens); 3872, same locality, 43 to 32 fathoms, yel- 
low sand, pebbles, coral (2 specimens); Necker Island (probably), (2 
specimens). 

The tentacles in the dredged specimens seem quite constantly 30 in 

number, but in a specimen from Necker there appear to be only. 25. 
Inasmuch as they are very retracted, it is entirely possible some have 
escaped notice or been lost. The form of the tentacle possesses noth- 
ing unusual. The pedicels are not always obviously arranged in three 
rows unless fully expanded. When fully expanded, the dorsal papille 
are pointed, the terminal plate being very rudimentary. 

The radial pieces of the calcareous ring are more than twice as large 
as the interradial, but both elements are of the usual shape. Polian 
vesicle single, large. Madreporic canal single, free, on right side of 
mesentery. The gonad is well developed, showing that the specimens 
are adult. It consists of a thick tuft of simple strands, which are lone. 

Cuvierian organs well developed, forming a tuft at the junction of the 
two branches of the respiratory tree. Left respiratory tree in con- 
nection with the retemirabile of the intestine. 

The tables with a tall spire are numerous. There are also many 
intermediates, between forms c and d (fig. 4, Plate LX VITI), individuals 

with two crossbeams to the spire being more common than those with 
three. The disks of the large tables vary in size, as may be seen by 
comparing / and d, 0.073 and 0.063 mm. in diameter, respectively. The 
tall spires commonly terminate in a small crown of as many as sixteen 

teeth, frequently less regular than 6, The small tables either have a 
pyramidal form (c) or are more truncate (7). In either case the disk 

hardly ever reaches 0.06 mm. in diameter, 0.055 being the average. 

The pyramidal form is commonest, and the crown has eight to twelve 
short teeth irregularly placed. Occasionally the rim of the tables 
has a few very short teeth on the margin. This form occurs in the 
same individual on which the smooth rims are prevalent. On the 
whole the tables are rather variable, but the average is summed up in 
the diagnosis. The most characteristic feature of the buttons is their 
accumulation in circular groups, or fairly large rings surrounding the 
base of pedicels and papille, recalling //. pardalis. The buttons 
vary greatly in size, the ordinary extremes of length being 0.034 to 
about 0.12 mm., the number of holes ranging from four to sixteen, or 
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even more. Generally speaking, the large buttons are found about 

the base of the pedicels and papille, being usually the innermost of 
the group, while the small ones are found in the small intermediate 
eroups and around the outer edge of the ambulacral rings. The 
majority of the buttons are of the smaller sizes, and are frequently 
very irregular or even incomplete, the majority having about eight 
perforations. In a specimen from Necker the buttons average a trifle 
more regular than in the Auau Channel examples, and have about 
eight holes, but here, too, there are a great many incomplete, con- 

torted, and generally irregular forms. A rather prevalent variation 
is shown in 4g’, where a loop is formed over the central shaft of the 

button, and odd processes grow out toward the center from the edge. 
The supporting rods of the pedicels and papillee are numerous, curved, 
expanded slightly at the tips and in the middle, where there are one 
or two perforations on either side. The expanded tips are often per- 
forated and the edge of the rods is thorny. Forms intermediate with 
the large buttons are sometimes present. They have a number of 
perforations along either side of the central shaft. In the papillee the 
rods frequently are more elaborate and have branches at the middle 
which may or may not unite. When they do, a fenestrated plate, 

which, however, retains its rod-like character, is formed. In the 

papille also are many of the large tables. The end plate of the 
papille is very much reduced, but that of the pedicels is as usual well 
developed. 

This species is characterized especially by having 30 tentacles, dorsal 

papille and ventral pedicels, two or three kinds of tables, one of 
which has two or three crossbeams, irregular buttons disposed in 

circular groups and rings. The number of tentacles and general 
character of the deposits, as well as the ambulacral appendages, ally 
this form to //. discrepans Semper, //. tmmobilis Semper, and /7/. 
samoand Ludwig. From discrepans, hawadiensis differs in having two 
distinct kinds of tables, neither of which greatly resemble the figures 
given by Semper;% in having the buttons not only about the ambu- 
lacral appendages, but likewise in numerous intermediate groups, and 
in having the buttons very variable in size and frequently irregular 
and large; in having differently shaped supporting rods; and, finally, in 
color. The calcareous ring is very characteristic and may furnish an 
additional difference. Neither zmmobilis nor samoana are any more 

nearly related to hawaziansis than is discrepans. 

@Holothurien, 1868, pl. xu, fig. 7, 
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HOLOTHURIA ANULIFERA, new species. 

Plate LXIX, figs. 2, 2a-d. 

Size small; general form cylindrical, rather slender. Mouth and 
anus terminal. Tentacles 20, not large. Dorsal and ventral surfaces 
well differentiated, the former beset with slender papille, forming 
about six longitudinal, irregular series, the latter with more numer- 
ous pedicels in four single series. Body wall rather thin. Deposits: 
Tables, and small robust rods with knob-like processes, together with 
incomplete buttons bearing knobs, and very few complete buttons, 

the sriall knobby rods being by far the most numerous; these in small 
circular groups and rings. Tables with a simple annular disk, there 
being a perforation at the base of each spire support, with often a few 
additional small perforations; edge spinous. Spire low, as a rule, 
with four rods, one crossheam, and the small crown ending in four to 

eight short, blunt teeth. Comparatively few of the tables have the 
spire much higher, ending in four teeth and the smooth disk reduced 
toa simple ring, often without any perforations. Simple and branched 
supporting rods in papille; fenestrated supporting plates in pedicels. 
Color in alcohol, dorsal surface yellow ocher, lighter about base of 

pedicels, splashed with small irregular spots of red; ventral surface 
grayish, more sparsely spotted with red. Length, 55 mm.; width, 

8 mm. 

Localities.—Type (Cat. No. 212138, U.S.N.M.) from Station 3872, 
Auau Channel, between Maui and Lanai islands, 43 to 32 fathoms, 

yellow sand, pebbles, coral; bottom temp., 74.6°; 2 specimens. Sta- 

tion 3876, same locality, 28 to 43 fathoms, sand and gravel; 1 specimen. 

The calcareous ring is rather delicate, but the pieces are of the 
usual shape. The interradialia are much smaller than the radialia, 

and each are about equally excavated (in proportion to relative size) 
on the posterior margin. The anterior margin of radial pieces is 
deeply incised, while that of the interradial is in the form of a single 

tooth, as usual. Polian vesicle single. Madreporic canal one, on 
right side of mesentery, free. (Gonad fairly well developed. Cuvier- 
ian organs present, apparently in a state of development. 

The tables are rather delicate and small. When viewed directly 

from above or below, the spines of the margin are not so apparent as 
when the disk is seen from the side, because the teeth are directed 
upward. The disk has a cruciform central hole, and four peripheral 
ones at the base of each low spire support. Frequently one or two 
small accessory perforations are present near one or two of the periph- 
eral holes. The diameter of the disk of this sort of table is about 
0.04 to 0.048 mm. The spire commonly terminates in from four to 
eight teeth, eight when fully complete. Sometimes one or two sides 

Proc. N. M. vol, xxxii—07 43 
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of the subquadrate crown lacks a crosspiece. Occasionally the crown 
is more circular. A much rarer form of table is shown in figure 24, 
Plate LXIX. Here the disk is much reduced and the spire corre- 
spondingly elongated. This form is apparently confined to the walls of 
papille and to the center of the groups of rods, where there are com- 
monly three or four. The rest of the calcareous deposits are in the 
form of small knobby rods or very incomplete buttons with knobs, the 

principal forms being shown in the figures. They vary in length from 
0.02 to 0.038 or 0.0mm. Rarely there is a complete button 0.05 mm. 

long. A characteristic feature of these deposits is their accumulation 
in small circular groups or in small rings. They also form large 

rings about the base of the ambulacral appendages. <A relatively few 
are scattered between the groups, which are rather close together. 
The supporting rods of the papille are curved with a spinous margin; 
the tips being a trifle expanded, spinous, and commonly perforated. 
At the tip of the papille the rods become smaller, laterally branched, 
the branches sometimes joining to inclose meshes. Then the rods 

resemble very open plates. Very rudimentary terminal plates appear 

to be sometimes present. The papille are further strengthened by 
the peculiar long-spired, small-disked tables already mentioned. The 
pedicels (of the ventral surface) have very well developed terminal 
plates, and in the vicinity of these are numerous bilateral curved ellip- 
tical fenestrated supporting plates about 0.13 mm. long and with one 
or two tiers of holes on either side of the central shaft. The margin is 
often rough or toothed. The tables in the walls of the pedicels are of 
the ordinary shape with a smooth margin. None of the slender 
curved supporting rods found in the papille are present in the 
pedicels, except possibly on the transition area between pedicels and 
papillee (lateral). 

This species is especially characterized by the form of the tables, 
and the curiously knobbed, mostly incomplete buttons and rods, 

arranged in circular groups and rings. It is very perplexing and 
should probably be ranked in Théel’s /Jolothuria atra group“ along with 
grisea, tnornata, and. others. The deposits, especially the knobbed 
buttons and rods, are entirely different from those of atra or any 
nearly related form. <Aznulifera is also related to pervicax, perhaps 
more closely than to atra. 

HOLOTHURIA FUSCO-OLIVACEA, new species. 

Plate LXIX, figs. 3, 3a-f; Plate LX X, fig. 3. 

General form stout; subcylindrical, blunt at both ends. Mouth 
directed ventrally; anus terminal. Dorsal surface well arched and 

covered with rather widely scattered papillae; ventral surface well 

«Challenger Holothurioidea, Pt. 2, p. 213. 
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marked from dorsal and beset with more numerous pedicels without 
order; pedicels not crowded. Tentacles 18, with fairly large crowns. 

Circumoral collar slight or not at all present; impossible to tell from 
condition of specimen. Body wall very tough but not remarkably 
thick. Color in alcohol: Dorsal, surface rather dark olive brown; 
papille surrounded by a lighter ring; ventral surface dull grayish 
brownor light sepia, tentacles yellowish. Deposits : Tables and rough 
buttons. Tables of two kinds: (1) Numerous small tables with a sim- 

ple annular disk bearing blunt spines on the edge and with a cruciform 

central hole and a perforation formed by the forked base of each spire 

support; or the disks may be larger with a small perforation at either 

side of the larger peripheral ones; spire low, made up of four rods; 
one crossbeam, and a circular crown bearing about 8 teeth; crown 

often incomplete or irregular, sometimes quadrate; (2) a few very 
large tables with a large perforated disk, irregular margin, and a spire 
ending ina single (/) point. Buttons elliptical with two to twenty- 

two holes, usually four or five, the edge rough, and the surface cov- 
ered with very many small granular elevations. Length about 65 mm. 

Locality.—Station 3834, south coast of Molokai Island, reef near 

Kaunakakat. 

Type.—Cat. No. 21214, U.S.N.M. 

In addition to somewhat larger papille, comparatively few in num- 
ber and each in the middle of a light spot, there are scattered between 

them more numerous smajler ones. The larger papille, easily seen 
by the light spots, form about five very irregular rows. There are 

also numerous small pedicels scattered among the larger ones. The 
anal aperture is without special groups of papille. Surrounding the 
tentacles there is a slight ridge with pedicels and papille, but it 
apparently did not form a collar before contraction. 

The calcareous ring is moderately stout and of the usual form. The 

interradial pieces are considerably smaller than the radial. Both are 
excavated on the posterior margin. Anteriorly the interradials have 
a single tooth, the radials being deeply incised. Madreporic canal 
single, free, on the right side of the mesentery. Madreporic body 
elongate. Polian vesicle single. (ionad small. Cuvierian organs in 

a large tuft. Left branch of respiratory tree not intimately connected 
with intestinal vessels. ; 

The disks of the smaller tables have a very characteristic form, as 
shown by fig. 3, Plate LXIX. The simplest forms have only the four 
peripheral holes, the larger disks possessing a small perforation on 
either side of one or more of these. The large central hole instead of 
being circular is always cruciform. The disks are usually between 
0.056 mm. and 0.086 mim. in diameter. The spires are low, made up 
of four rods and one crossbeam, and a more or less circular crown 

(which is frequently incomplete), bearing normally eight teeth (hori- 
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zontal), but sometimes fewer, rarely more. The large tables are very 
scarce, and the tips of the few seen appeared to have been broken. 
The form is best shown by the figure. The disk is perforated with 
several tiers of holes and has no well-defined rim, being irregular from 
imperfectly inclosed perforations., The spire is about 0.12 mm. in 
height (relatively too small in drawing) and has two or three cross- 

beams. Apparently it ends ina single point. The buttons differ much 
in size. While a very few are smooth, the vast majority are irregu- 
larly beset with small protuberances, and the edge is minutely incised. 

Common forms are figured. The average length varies from about 
0.05 to 0.09 mm., but buttons 0.135 mm. or even larger are present in 

the ambulacral appendages. An average button of the dorsal pevi- 
some measures 0.056 mm., but in buttons of this size the number of 

irregular holes varies from one to eight. Frequently asymmetry 
characterizes the number and position. The supporting rods of 

pedicels and papille are curved, robust, smooth, with a spiny or scal- 
loped border, ‘The middle is expanded and perforated on either side 
of the central shaft and the tips are shghtly expanded also, commonly 
minutely perforated. In the pedicels the rods frequently have only 

lateral processes at the sides, with denticulate ends. These processes, 
by joining at the tips, form perforations. At base of pedicels and 
papillae large rods or buttons of intermediate form are found, rather 

more sparsely knobbed than the regular buttons. They resemble the 
largest buttons rather more than rods. When the little protuberances 
begin to appear on the rods, it is at the edges. Pedicels have large 
terminal plates; the papille: small rudimentary ones. 

This species 1s apparently quite unique. At least there are no close 

relatives. 

Genus LABIDODEMAS Selenka. 

Labidodemas Sevenka, Beitrige zur Anatomie u. Systematik der Holothurien, 

Zeitsch. {. wiss. Zool., X VII, 1867, p. 309. Type, L. semperianum. 

Tentacles 20. Ambulacral appendages, pedicels and papille, the 
former in a double geries along each of the three ventral radii, the 
latter in a double series along two dorsal radii, or pedicels alone. 
Interambulacra naked. Single genital bundle on left side of dorsal 
mesentery. C-shaped deposits. All deposits absent in one species. 
No anal teeth. The C-shaped deposits unlike those of Stichopus. 
Genus differs from //olothuria in arrangement of pedicels and papille. 

* LABIDODEMAS SEMPERIANUM Selenka. 

Labidodemas semperianum Se enka, Beitriige, p. 309, pl. xvi, figs. 1-3. 

Tentacles 20, very small; pedicels in three ventral double series; 
papille in two dorsal double series. Deposits: Tables, buttons, and 

C-shaped bodies. Tables with a spire made up of five rods, one cross- 
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beam, and terminating in about ten teeth. Buttons smooth. Among 

the buttons many rods and C-shaped bodies. Radialia of calcareous 
ring much higher than interradialia. One Polian vesicle, one madre- 
poric canal in dorsal mesentery; gonad branched. Color in alcohol 

(Sluiter) yellowish gray, darker brown at either end; pedicels and 
papille yellowish or bright reddish brown, ventral surface brighter 
than dorsal, and darker at anterior end. 

This species was not secured by the Albatross expedition, which is 
to be regretted, since the type locality is the ‘‘Sandwich Islands.” 
Sluiter“ unites semperianum, selenkianum, and dubiosum. The deposits 
appear to be more or less variable. The same animal will possess 
tables with well-developed and small disks, the former having six or 
seven large holes. The so-called buttons are not typical, but rather 
to be considered perforated plates with several corners. 

If these three forms represent a single species, it thus ranges from 
the Hawaiian Islands to Tahiti and Fiji Islands, and into the East 
Indies (Sluiter: Seba, Pulu-Passi-Tanette, Rotti, Timor, Salyer, Elat). 

Genus’S TLICHOPRUS Brandt: 

Stichopus Branpt, Prodr. dese. animal. Mert., 1835, p. 40. 

; 7 : Bastiat rel p 
The following description is by Théel: 

Tentacles, 18 to 20. Ambulacral appendages in the shape of pedicels and papille, 

the former arranged in three more or less distinet longitudinal series on the ventral 

surface, the latter mostly situated on the tops of larger or smaller protuberances, 

forming rows along the dorsal ambulacra or scattered all over the dorsal surface. 

Two bundles of genital tubes, one on each side of the dorsal mesentery. Anus 

devoid of calcareous teeth. C-shaped deposits often present in the perisome. 

KEY TO HAWAIIAN SPECIES OF STICHOPUS. 

a Dorsal ambulacral appendages present only on the ambulacra. No large tables, 

with the spire terminating in a single point........---.------------ chloronotus. 

aa Dorsal ambulacral appendages scattered on interambulacra as well as on ambu- 

lacra. Large tables in papillee, with conical spire terminating in a single sharp 

(DOM SSeS R ES acoC SSS ESSER eee ote Gee eo ee ae tropicalis. & 

*STICHOPUS CHLORONOTOS Brandt. 

Stichopus ( Perideris) chloronotos BRAND?, Prodr., 1835, p. 50. 

Tentacles 20; mouth surrounded by a crown of papille. Dorsal 

ambulacral appendages, in the shape of conical warts or protuberances, 
distributed in a double alternating row along each side of the body, as 
well as along the dorsal ambulacra; their arrangement in a double row 
is more distinct in the dorsal ambulacra than on the sides. The odd 
interambulacrum and those of sides of body naked. Ventral pedicels 

@Siboga Holothurioidea, p. 21. DS. godeffroyt var. b of authors. 



676 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. XXXII. 

Color, olive brown (olive green, according to Lampert). <A single 
madreporic canal and three Polian vesicles present. Deposits: Numer- 
ous C-shaped bodies; tables similar to the small tables of the following 
species, the truncate spire ending in eight to twelve, or even fourteen, 
teeth. Disk of tables small. Few incomplete rosettes are present. 
The pedicels contain spinous rods, very similar to those of S. tropi- 
calis. The dorsal appendages are also strengthened by numerous 
curved, simple or branched rods. Rosettes are not recorded in typ- 
ical examples. 

The following is the distribution of this species as given by Théel 

and Lampert: Zanzibar (Selenka), Querimba and Mozambique (Sem- 
per), Indian Ocean (Ludwig), Mauritius (Haacke, Ludwig), Macassar 

(Ludwig), Lugunor and Guahan (Brandt), Sandwich Islands (Selenka), 
Pulo Tikul, Nicobar Islands, Pelew Islands, Molucca Islands, Samoa 

and Fiji Islands (Semper), Friendly Islands (Théel), and Darros 
Islands (Bell). 

STICHOPUS TROPICALIS, new name. 

Plate LX X, figs. 1, la-1. 

Stichopus godeffroyi var. b> Semper, Reisen im Archipel Philipinnen, Pt. 2, 1. 

Holothurien, 1868, p. 246. 

Body cylindrical, elongate, flattened ventrally, arched dorsally, 
anteriorly untapered; slightly tapered but truncate posteriorly. 
Mouth anterior but ventral, surrounded by a fringed papillose collar; 
anus posterior. Mouth large; circle of tentacles, 20 in number, broad. 
Tentacles rather short; peltate; the crown convex. Pedicels numerous, 

disposed in three longitudinal bands on ventral surface, the median 
band twice as wide as the laterals. Papillee scattered over dorsal sur- 
face. There are four rows (irregular) of very prominent protuber- 
ances, nearly as large asa small acorn in the living animal, a series 

along either side adjacent to ventral surface, and a row on both dorsal 
ambulacra. Small papille scattered over the interambulacra. 
Integument thick, very minutely roughened by spires of tables, 
especially on the conical protuberances, where the large tables are 

abundant. Deposits: Remarkably large robust tables with a conical 

spire ending in a single point, and much smaller tables of two or three 

sizes, with a small disk and a truncate spire terminating in eight to 
twelve points; besides these, C-shaped bodies and small dichotomously 
branched rods. In the pedicels and papillee robust supporting rods, 
dilated and perforated at the middle. Color in life, tentacles, pale 
greenish gray to whitish; body dark olive green mottled with deep 
brownish green; in alcohol, dull yellow ocher. Length of preserved 
specimen, 160 mm.; breadth at anterior end, 32 mm. 

Locality..—Honolulu Reef, outer edge (8 specimens); Puako Bay, 

Hawaii, tide pools (1 specimen). 
. 
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In preserved specimens the tubercles, which are so characteristic 

and prominent in live animals, shrink to an insignificant size, except 
on the anterior end of the body. The collar near the edge is crowded 

with robust papille, which are smaller than the conical protuberances 
above noted. The, papille of the interambulacra are scattered and 

average about 5 to 8 mm. apart. The four series of prominent pro- 

tuberances are not very regular. In the ventro-lateral series there are 

twelve to fourteen, and on the two dorsal ambulacra usually two or 

three more. In the latter region the warts are often very irregularly 
placed. The tip terminates in a papilla. The pedicels are robust and 
have a terminal plate. The interval between the middle and lateral 
bands is equal to about half the width of the latter. Ina carefully 
killed individual it is possible to distinguish a narrow area, running 

along the center of the ventral surface, free from pedicels, which thus 
divides the central area of pedicels into two parts. This line is, how- 
ever, not nearly so conspicuous as the other two free areas. Pedicels 

extend up to the edge of the circumoral collar. 
The calcareous ring varies somewhat with the size of the individual. 

The radial pieces are much larger than the interradial, and anteriorly 

the border has four blunt points; posteriorly two. In older individ- 
uals the posterior points are more prolonged. The anterior border of 
each interradial piece has a single point; the posterior border is deeply 

concave. Although Théel found two Polian vesicles in his Hawaiian 
specimen, there is but one in three examples I have examined. Madre- 
poric canal and body single, lodged in dorsal mesentery. Gonad forms 
two tufts, one on either side of the mesentery. In one specimen, 
collected May 8, the gonad is very large. Respiratory tree very large, 

branches of the larger tube in connection with the vascular network 

of intestine. 
The deposits are as follows: (1) Large tables, with a broad disk and 

tapering, spire ending in a single or, rarely, in two or three points, and 

with two or three crosspieces. The spire varies considerably in 
length, but commonly lies between 0.12 and 0.19 mm. The disk is 

broad and is usually irregular in outline, rather longer one way than 
the other, and likewise varies much in size, 0.15 to 0.18 mm. being the 

average width. The numerous perforations vary from 0,003 to 0.015 

mm. in width. These large tables are confined to the basal half of the 
papille of the dorsal and lateral surfaces, being absent from the ven- 
tral perisome. The points of the spires can be seen with a hand lens 
in preserved material, especially near the tips of the conical warts, 
where this sort of table is very abundant. (2) The small tables are 
abundant in both dorsal and ventral integument and measure about 
0.04 to 0,05 mm. in height. The disk is small and subquadrate, with 
usually four peripheral holes at the base of the spire supports. The 
summit of the spire terminates in a variable number of teeth, often as 
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many as fourteen, but commoniy only twelve. (3) Besides these there 

are still larger tables (Plate LXX, fig. 1,7) of similar general appearance, 
but with the spire 0.08 to 0.1mm. high and the disk about 0.08 mm. in 
diameter and with more numerous peripheral perforations. These are — 
found at the bases of the papille, in a narrow zone, between the ordi- 

nary small tables and the large single-pointed variety. It is here that 
the large tables with two or three points or with the sides of the 
spire toothed are to be found, forming more or less perfect transi- 
tional stages. In the ventral perisome there are comparatively few 
tables without any, or with only rudimentary, spires. (4) Dichoto- 

mously branched rods, 0.03 to 0.04 mm. long, forming more or less 

incomplete rosettes, are common in the dorsal perisome, but appear to 
be absent from the ventral, or at least not numerous. (5) C-shaped 
bodies 0.09 to 0.14 mm. long are present in both dorsal and ventral 
perisome. (6) Besides these, near the tip of papille, and more abun- 
dantly in the pedicels, are stout supporting rods, more or less dilated 
at the center, and perforated. The edges of the rodsare finely spinous. 
These supporting rods vary in length, averaging 0.35 to 0.5 mm. long 
in the ventral perisome, somewhat shorter in the dorsal, where they 
often lack the central plate-like expansion and have instead one or 
more branches with spinous margins. The terminal portion of: each 
papilla is strengthened, not by the rods, but by perforated plates, 
about 0.9 mm. in diameter, the margins being irregular, often formed 
of spinous branches of incomplete trabecule. The perforations are 
relatively large. Thus, counting from the base of each papilla, the 

following deposits are found: Ordinary tables and rosettes, larger 
tables, transitional tables, conical-spired large tables, supporting rods, 
supporting plates. 

This species lives in tide pools, and is found on the reef, between 
Honolulu and Waikiki, near the outer edge, where the pools are large 
and are not cut off from the ocean for any length of time. The animal 
is dark greenish and rather inconspicuous. One specimen was found 
to contain a fair-sized fish, /Verasfer home, which had taken refuge 
in the large respiratory tree, and had its snout protruding through 
the anal aperture. 

The species is apparently most nearly related to Stichopus horrens 
Selenka, from which it differs in having ambulacral appendages on the 
dorsal interambulacra, as well as on the ambulacra. From St/chopus 
godeffroy? it is distinguished by the C-shaped bodies, which are not 
found in that species. The present form has been known as Stichopus 
godeffroyt variety b, a cumbersome title, which does not indicate its 

true relationship. If the form is not a true species it would probably 
be united with S. horrens rather than with godeffroy7. There seems 
little doubt, however, that we have herea true species. SS. godeffroy/, 
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lacking the C-shaped bodies, has not been detected in the Hawaiian 
group. Théel records the present species from the Friendly, Samoan, 
Fiji, and Pelew islands, and Lampert adds Cebu. 

Subfamily SYNALUACTIN 4 Ludwig. 

Synallactine Lupwic, Mem. Mus. Zool., X VII, No. 3, 1894, pp. 8 and 26. 

Genus MESOTHURIA Ludwig. 

Mesites Lupwia, Zool. Anz., 1893, p. 79. Type, M. multipes Ludwig, nomen nudum. 

Mesothuria Lupwia, Mem. Mus. Comp. Zool., X VII, No. 3, 1894, p. 31. Tyne, 

M. multipes Ludwig. 

Body cylindrical or with slightly flattened ventral surface; no brim. 
Tentacles 12 to 20. Pedicels on lateral ventral radii always well 
developed; as a rule small on mid-ventral region (rarely absent); 
small, scattered and papilliform on back. Deposits: Tables. Body 

-wall thin as a rule. Gonad in a single tuft on left of dorsal mesen- 
tery. No tenacle ampulle. Longitudinal muscles undivided. 

MESOTHURIA CARNOSA, new species. 

Plate LXX, figs. 4, 4a-f; young, Plate LN XJ, figs. 4, 4a. 

Size rather large. (General form cylindrical, oblong, tapering 
abruptly at either end. Body very limp and soft, but integument 
firm; dorsal body wall apparently thicker than ventral. Mouth ter- 
minal but directed ventralwards in life; anus terminal. Tentacles 18 
to 20, with rather small peltate crowns. Ambulacral appendages in 
the form of small pedicels scattered rather thickly over the ventral 
surface, those of either ventrolateral ambulacrum somewhat larger 

than in midventral region, where they are very small; pedicels of 
dorsal surface few, widely scattered and small in size. Here and there 
are low thickenings of the integument suggesting wart-like swellings. 
Deposits: Tables of rather large size, very crowded, and composed of 
a broad disk, irregular in outline with numerous perforations, and a 
spire composed of four rods, one crossbeam (besides those of crown), 
and a crown of four upright often divergent teeth, with one to several 
smaller denticles on sides. In pedicels are comparatively very small 
tables with three or four uprights and reduced disks. Under the 
tables, and apparently in the subcutaneous muscle layer also, are 
smooth, scattered, simple, very delicate, and slender spicule-like rods. 
Apparently no supporting rods in pedicels. In oral disk and tentacles 

nearly straight to irregular spiny rods, 0.1 to 0.55 mm. long. (Plate 
LXX, fig. 4.4) Color in life: translucent pinkish white, more or less 
stained with brownish, often dirty whitish or shade commonly called 
flesh color. Ventral surface is darker on account of leaden purplish 
muscle bands of mid-ventral ambulacrum showing through body wall. 
Tentacles translucent grayish white; crown mottled yellowish white 
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(preserved in formalin), about 250 mm. 

Localities.—Type (Cat. No. 21215, U.S.N.M.) from Station 4130, 

vicinity of Kanai Island, 283 to 309 fathoms, fine gray sand, bottom 
temperature 46.1°; 13 specimens. ‘Taken also at the following stations 
(in all 50 specimens): 

List of stations. 

Pee Locality. Depth. Nature of bottom. 

3988 | Vicinity of KauailIsland...) 469-195 | Gray foraminiferous sand, pebbles. 
BOT «|e ats OO Se ee es tee 418-429 | Fine gray sand, brown mud. 
AQ2 IG | Eaeer GO) eee ree ee erste 286-399 | Coral sand, foraminifera. 
4041 | West coast Hawaii Island ..| 382-253 Gray mud, foraminifera. 
4131 | Vicinity of KauailIsland.-.:| 309-257 | Fine gray sand. 
4132 one do ; 257-812 | Fine gray sand and mud. 
ANB 4s eee do 324-225 | Fine coral volcanic sand. 
4136) 2 == do 294-352 | Fine coral sand. 
A139) ess. do 512-339 | Fine gray sand, rocks. 

| 

As noted in the diagnosis above, the number of tentacles varies from 

18 to 20, and is frequently 19. Branches of crown are all short, the 
latter being subcircular and rather flat topped. Width of circle 
of tentacles over all about 25 mm. Ambulacral appendages very 
scarce on dorsal surface and scattered, but at hinder end of body 

they become more numerous, yet remain inconspicuous. Over most 
of dorsal surface it is difficult to distinguish any pedicels at all without 
the aid of a glass; but some specimens appear to have more than 
others. The wart-like thickenings seem to represent much contracted 
papille possibly of a sensory nature, since they are more retracted 
than the pedicels. On median ventral region the pedicels are easy 

to see, but are very small, gradually increasing in size toward the 
ventral-lateral radii. In formalin specimens, which wonderfully retain 
the life appearance, the mid-ventral radial line is conspicuous owing 
to transparency of integument. Perisome is minutely roughened by 

spires of tables. 
The calcareous ring is rather soft, and in alcoholic specimens is often 

much shrunken, giving an appearance of yariability. Radial pieces 
much larger than interradial, with an abrupt deep notch on posterior 
border on either side of which isa little horn, forming an incipient pos- 
terior prolongation. This is apparently obsolete in some specimens. 
Anterior border has a central narrow notch and on either side a very 
shallow undulation. Interradial pieces with a prominent tooth anteri- 
orly but not noticeably excavated posteriorly. One large Polian vesicle. 
Madreporie canal runs forward and upward in dorsal mesentery, the 
ovoid madreporic body being attached to body wall at anterior edge of 
mesentery. Ring canal and radial water canals between the former 

and caleareous ring large. No tentacle ampulla extending into the 
body cavity, only rudiments, filling the anterior excavations in calca- 
reous ring. Thus there are two larger ampulle (interradial) alter- 
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nating with two smaller (radial), as Hérouard” has figured for his genus 

Allantis, but the tentacles do not differ a particle in size. Gonad forms 
a good-sized tuft on left side of dorsalmesentery. Intestine follows a 
long S-shaped course. Cloacal cavity large. Respiratory tree large, 

not in connection with intestinal vessel. 

Tables are very crowded, the disks overlapping as much as possible, 
thereby bringing the spires unusually close together. In the general 
perisome there are tables with smaller and larger disks, the former 
about 0.08 to 0.1 mm. in diameter, the latter 0.13 to 0.15 mm. Smaller 

tables have a large central subcircular perforation and about eight to 

twelve primary peripheral ones. As the tables increase in size smaller 
perforations are interpolated at the end. Large disks have two to 

three series of holes. Margin of disks irregular and often, in large 
ones, produced into a few irregular tooth-like projections. The spire 
is composed of four (rarely three) rods; these, extending some distance 
above the transverse pieces of crown and often flaring somewhat, form 
the four prominent teeth of the crown. One or two accessory denticu- 
lations frequently occur near tip of primary tooth, and one tooth may 

be longer than the other three, especially in largest tables, thereby 

causing irregularity. Occasionally also a large tooth projects from 
the side of one or two of the rods near the crown beams; or a tooth 
may project from one or more of these transverse beams, but this is 

not common. The hole inclosed by the crown crossbeams is subcircu- 
lar as seen from above. Spires of average tables are about 0.08 to 
0.087 mm. in height. Pedicels apparently have no supporting rods, 
but their tables are much reduced in size, having a small annular disk 

about 0.056 mm. wide. The spire, made up of four or three uprights 
and one crossbeam, ends in four teeth, with occasionally an accessory 
horizontal tooth or two. At base of pedicels the tables are intermedi- 
ate between this very reduced variety and the simpler forms of gen- 
eral perisome. Asa rule the tables are variable (in same individual), 
scarcely two being alike, except in general features. This is especially 

true of larger disks, both the general contour and that of the perfora- 
tions being subject to great variation. The figures will serve to show 
the typical forms. Beneath the tables occur very slender spicules of 
different lengths. They resemble sponge spicules very closely and 

are pointed at both ends or rounded. In length they range from 0.08 
to 0.3 mm., or even more, in width from 0.002 to 0.004 mm. approxi- 

mately. These spicules are scattered and appear to be a constant 
although inconspicuous part of the calcareous deposit. ‘Terminal! 
plates of pedicels resemble those of //olothuria rather more than the 
form figured by Ludwig for J/esothuria multipes. They are simple 
perforated plates with irregular outlines, often elliptical, about 0.28 

“«Holothuries provenant des Campagnes de la Princess Alice, Resultats Compag. 

Scientif. Prince Monaco, fase. X XI, 1902, pl. 1, fig. 3 ( Adlantis intestinalis). 
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by 0.17 mm., although differing widely as to dimensions according to 

the size of the pedicel. 

From Mesothuria multipes Ludwig, J. lactea (Théel), AL. thom- 
soni (Théel), J. murray? (Théel), J, parva (Théel), JL. marginata 

Sluiter, JZ. oktaknemus Sluiter, and J. holothurioides Sluiter the present 

species differs especially in the form of the tables. These differences 
can be best appreciated by a comparison of figures. J. marginata 
and J. holothurioides have but three rods to the spire and the former 
has the spire ending in a long thorny point. JZ. oktaknemus has much 
less robust tables than carnosa with slenderer spire ending in longer 

points. The disks also are different. Other minor differences may 
be found in the distribution of pedicels and in the form of their ter- 
minal plates, although the latter feature may not be of any impor- 
tance. In life carnosa is very soft and fleshy, almost jelly-like except 
for the firm perisome. This character is admirably retained in for- 
malin specimens, but in alcohol, after the water is extracted from the 
tissue, the latter becomes thin and leathery. If it were not for this 

fact one might make comparisons in the character of the body wall of 
the different species. If one had only alcohol specimens of carnosa he 
would draw absolutely incorrect conclusions as to the appearance of 

the live animal. 
From JL. abbreviata, M. incerta, and M. squamosa Koehler and 

Vaney, carnosa differs in the deposits and also in outward form. ¢ 
So far as the deposits are concerned, carnosa appears to be rather 

more closely related to AZ. ¢ntest/nalis (Ascan.) as described and figured 
by Ostergren’, than to any other known member of the genus. Asa 

comparison of figures will show, the deposits are very much alike, 
although the three and five rod spires appear not to be present in any 
specimens of carnosa that I have examined. ‘The body wall of car- 
nosa is thick and fleshy in life; that of /ntestinalis is described as thin; 

whether it is so in life I am unable to learn. JZ. ¢ntestinal7s and AM. 

verrilli are hermaphrodite, whereas in J/. carnosa the sexes are separate. 
There are two small specimens from Station 3839 (South coast 

Molokai Island, 259 to 266 fathoms, light brown mud, sand) much 

dilapidated, which have peculiar deposits (Plate VI, figs. 4,47). These 
specimens, much contracted and compressed, are about 30 mm. long, 
and so far as can be determined resemble J/. parva. The disk of the 
tables is subcircular and pierced-by acentral and eight peripheral holes 
of nearly the same size. The spire is composed of four rods and one 
crossbeam, the crown ending in four slightly diverging spinous tips. 
Disks are usually not wider than 0.1 mm., and are commonly much more 

@S8ee Keehler and Vaney, Deep-Sea Holothurioidea of the Investigator, 1905, pp. 

10-14; pl. 1, fig. 6; pl. rv, fig. 10; pl. 1x, figs. 4-11; pl. xm, figs. 19, 20. 

b Festskrift fOr Lilljeborg, 1896, p. 347, pl. xvi, figs. 1-26. 
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regular than the figure. The specimens may be the young of this 
species. At least the tables approach nearer those of carnosa than 
those of murray? or parva. 

MESOTHURIA MURRAYI (Théel). 

Plate LX XI, figs. 1, la-h. 

Holothuria murrayt Torer, Challenger Holothurioidea, Pt. 2, 1886, p. 185, pl. x, 
figs. 16-18. 

General form oblong, subcylindrical, tapering slightly toward ante- 
rior end; rather more so toward posterior extremity. Mouth and 

anus terminal, but the former directed ventrally. Tentacles 19 to 20, 
short, and with rather small circular peltate crowns. Ambulacral 

appendages in the form of different-sized, slender pedicels thickly 
scattered all over the body, those alone either ventrolateral ambu- 

lacrum largest. Body wall rather thin in fully extended alcoholic 
specimens, very minutely roughened by spires of tables. Deposits: 
Tables with a large, open, subcircular, scalloped to substellate disk 

having a central subcircular hole and six to eight much larger ovate 
peripheral primary holes, and frequently in addition as many, or fewer, 
much smaller secondary perforations at the tips of the spokes separat- 
ing the primary holes; spire made up of three rods and one cross- 
beam, flaring at summit, and each rod ending in two or three short mul- 

tifid prongs. No supporting rods in pedicels, but very much reduced 
tables with a simple annular almost rudimentary disk and an irregular 
spire of three rods and one crossbeam. Color in alcohol, dirty 
whitish, brownish to purplish brown. Length of a preserved speci- 
men, somewhat contracted, 95 mm. 

Localities. —Thirty-five specimens were taken at the following 
stations: 

List of stations. 

nee Locality. Depth. | Nature of bottom. 

eb] eres p 

| | Kathoms. 
3472aSouthicoast Oahuslsland. oo... 55-6 cc -- - 295 | Fine white sand. 
BtsHISy |leeone (61) Sees Se SS Te Bee oe ene 264-183 | Coral sand, lava specks, shells. 
3866 | Pailolo Channel, between Molokai and | 283-284 | Gray mud, fine sand. 

| Maui. 
BetsBo! || Ss one (0a) eee Tee AI nk es ee 277-284 | Globigerina ooze. 
4088 | North coast Maui Island ................- 308-306 | Fine gray sand. 
4096 | Northeast approach, Pailolo Channel....) 272-286 | Do. 

a Cruise of 1891, 3 specimens. 

Since no specimens of this species were kept in formalin, it is not 
easy to surmise the form of the living animal. Breadth of circlet of 
tentacles about 10 to 12mm. <A characteristic feature of this species 
is the diversity in size of pedicels, those along either ventrolateral 
ambuacrum being much larger than any others and forming a well- 
defined band. The smaller, more or less papilliform, slender pedicels 
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of dorsal surface are rather numerous and are of several sizes, but all 
smaller than the ventrolaterals. Pedicels of mid-ventral region small 

and feonspicuous, and frequently more or less completely retracted 
into body wall. 

Radial pieces of caleareous ring considerably larger than interradial, 
posteriorly rather deeply excavated, the anterior border with three 
notches, the central the deepest (lateral ones sometimes very small). 
Interradials are not excavated posteriorly, and have a prominent tooth 

anteriorly. Madreporic canal runs forward in the dorsal mesentery 
and gradually upward, the madreporic body being fastened to the 
body wall atthe anterior edge of the mesentery. Polian vesicle single. 

No tentacle ampulle extending into body cavity, the rudiments of 
these merely occupying the space in front of the calcareous ring. 

The ‘‘ampulla” on either side of the anterior tooth of interradial 
piece is much larger than those of radial pieces, as in preceding 
species, in consequence of difference in size of the component parts of 
calcareous ring; but there is no corresponding difference in size 
between the tentacles. Gonad forms a large tuft on left side of 
mesentery. Respiratory tree well developed. Intestine follows a 
simple S-shaped course. Longitudinal muscle bands rather small. 

The disks of the larger tables of general perisome have a width of 
0.135 to 0.18 mm., and the spires a height of 0.10 to 0.15 mm. In 
outline the disks are often fairly regularly scalloped (Plate LX XT, fig. 
1h), especially when there are no secondary perforations. The 
primary peripheral holes are always larger than the central and are 

commonly ovate in outline, or subcircular. The secondary perfora- 
tions are formed by the forking of the spokes separating the primary 
holes. The framework of disk is rather delicate, the spokes being 
heavier than rim. The spire flares more or less toward the summit, 
and the three rods terminate in two (sometimes three) irregular den- 

_ ticulate prongs; or the prongs are occasionally obsolete. The amount 
of divergence of the terminal portion of rods and the distance between 
their tips and the point where the three meet is subject to some small 
variation, the figures showing two typical examples. (Plate LX XI, 
figs. lab.) The distance between the disk and crossbeam is always 
less than the distance between the latter and the point of divergence 

of the crown prongs (which depart from one point, as it were, since 
there is no hele between them, as is usually seen when viewing a table 
from above). In the walls of the pedicels the tables are small and 
irregular, as well as variable, many of them being reduced to lowest 

terms. The disk isa simple ring (no peripheral perforations) from 
which arise the three spire supports, which commonly terminate in a 
cluster of blunt teeth or in one or two sharp ones. The teeth are 
seattered along the side of terminal portion of the rod. Terminal 

plates of pedicels vary in size. They are simple circular perforated 
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plates, the per forations of center being largest and the edge more or 
less ragged from incomplete perforations. Sometimes there is a 

large central hole. In the smaller plates the perforations are more 
irregular as to size and shape, the trabecule often being uneven in 
diameter. Diameter of plates range from 0.13 to 0.28 mm. 

These specimens, if not actually J/. murray7, represent an exceed- 
ingly close relative. Some slight differences are discernible. For 
instance, the tables of Hawaiian specimens usually have larger disks, 
the framework of which is more delicate than in Théel’s types, and 
the form of the crown presents a few minor points of difference, as 
can be appreciated by a comparison of figures. The deposits, ne 
ever, are very variable, and the robustness of the tables seems to bea 

least partially correlated with the softness of the mud and sand upon 
which the creatures dwell, the more delicate tables being found in speci- 
mens taken from ooze or soft mud. Disks such as / (Plate LXXI, 

fig. 1) will be found in some parts of the perisome (usually near extremi- 

ties of body) while 1 and La will be present in other parts. But some 
examples present a great predominance of the ae type (without 
secondary perforations), while others wiil have the ‘*1” type in greatest 

abundance. One or two specimens have the tables een irregular, 
but are otherwise normal. Hawaiian specimens apparently have more 

dorsal pedicels than Théel’s types, but this is a hazardous conclusion 
to draw from the description, however good the latter may be. Despite 

these small differences, which may be of specific importance, I prefer 
to range the specimens under murray? and call attention to discrepan- 
cies. When a critical comparison of specimens from widely separated 

localities can be made, it may be desirable to recognize several nearly 
reluted species, which are now grouped under this name. Sluiter” has 

recorded the species from 400 and 522 meters in the East Indies, while 
Théel’s types came from 1,375 fathoms, globigerina ooze, near Juan 
Fernandez. He also mentions, with doubt, a specimen from off the 

Straits of Gibraltar, but Hérouard? records the species from near the 

Azores, thus confirming the presence of the form in the Atlantic. 
As to the relationship of this with the following species a rather 

knotty problem arises. A few notes will be found under J/esothur/a 

pared. | 

« Die Holothurien der Siboga-Expedition, 1901, p. 24. 

>» Holothtries provenant des Campagnes de la Princess-Alice, Résultats Campag. 

Sci. Prince Monaco, fasc. X XI, 1902, p. 23. 
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MESOTHURIA PARVA (Théel). 

Plate LX NI, figs. 2, 2a-c. 

Mesothuria murrayi yar. parva Turret, Challenger Holothurioidea, Pt. 2, 1886, 

po 187; pliix. ney 2 ply xvi, tiscads io: 

General form and appearance almost exactly like that of preceding 
species. ‘Tentacles 18 to 20. Pedicels of divers sizes scattered all 
over body, those of ventrolateral ambulacra largest, there being one 

or two irregular series especially large. Median ventral pedicels 
extremely small and scattered, often very few in number; those of 

dorsal surface smaller than ventrolateral and fairly uniform as to size, 

though some difference is discernible; pedicels, on the whole, rather 
less numerous than in preceding species. Body wall rather thin. 
Perisome roughened by spires of tables. Deposits: Tables composed 

of a large disk with a central and numerous peripheral perforations, 
and a spire of three rods with spinous apices; one cross beam. (For 
shape of deposits see Plate LX XT, fig. 2.) No supporting rods to pedi- 
cels, whose tables are much reduced in size. Color in alcohol either 

yellowish white or purplish gray. Length about 95 mm. or less. 
Localities.—Forty specimens from following stations: 

List of stations. 

nasal Locality. Depth. Nature of bottom. 

3895 | South of Molokai Island ............----- 252-429 Coral rocks. 
3919 | South coast Oahu Island ......-.---...--. 257-220 | Gray sand. 
8998 | Vicinity of Kauai Island. 22-2. -2.5. 005.52. 235-228 | Coarse brown coral sand, shells, rocks, 
408i Northicoast Waingistan diteececeen ceeccnect 202-220 | Gray sand, foraminifera. 
4115.| Northwest coast Oahu Island ..........-. 195-241 | Coral sand, foraminifera. 
4122 | Southwest coast Oahu Island ...........- 192-352 | Coarse coral sand, shells. 

Label lost from one bottle of 20 specimens. 

The internal organization presents no marked points of difference 
from that of the preceding species. The calcareous ring is of the same 
general form; tentacle ampulle same. The ring canal and proximal 
portion of the radial canals are large. Polian vesicle single. Madre- 
poric canal, gonads, and respiratory tree practically identical with those 
of M. murray?. 

The tables differ from those of the preceding species in being much 
crowded. They overlap markedly as in Jf. carnosa, whereas in J/. 
murray they are not nearly so closely placed. Besides the difference 
in form, which is more readily appreciated by a comparison of figures, 
the disk in J/. murray? is frequently considerably larger. The disk 
in Jf. parva is more robust, with a greater number of perforations, 
and the spire is lower and stouter, the crown being more compact and 
variable. Typical parva as figured by Théel has no central perfo 
ration in the crown, as is frequently the case with Hawaiian exam- 
ples. Diameter of disk averages about 0.12 mm., height of spire about 
0.085 mm, 
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Externally the species is practically indistinguishable from the fore- 
going. Some specimens of parva have apparently fewer pedicels on 
the midventral region, and less diversity, especially in small individuals, 
in size of dorsal pedicels. The species can always be readily separated, 
however, on the character of the tables. It will be noticed that parva 
lives on a hard bottom and murrayz on a soft. Just how much signi- 
ficance this fact has in accounting for differences in the structure of 
the calcareous deposits it is impossible to say. These two species exem- 
plify very well one of the difficulties which constantly besets a system- 
atist. Taking the specimens as a whole, two views are possible con- 
cerning them: (1) That the two forms represent one variable species; 

(2) that the two forms are specifically distinct. In the present case, 
(1) have we one variable species which differs widely according to the 
nature of its particular environment, whether it be soft, oozy mud, or 
hard sand and shells; or (2) have we two closely related but distinct 
species, each dwelling on a different sort of bottom? I have followed 
the latter view, since there appear to be no intermediate forms, and 
since I have no difficulty in separating the species, upon an examina- 
tion of deposits. That the forms are very close is manifest; but it isa 

well-known fact, not generally appreciated, that all species are not 
necessarily separated from their nearest congeners by the same degree 
of difference. In the present case the question also arises as to whether 
these two species are to be identified with already known but distantly 
dwelling forms, or are to be regarded as new but closely allied kinds. 
Since this has to be decided by literature and not specimens |] have 
chosen the more conservative course, although it may not be the 
correct one. 

Mesothuria parva was taken by the Challenger in 150 fathoms, coral 

mud, near Admiralty Island. 

Genusss/ AGE Hey PE Om ES Ostergren. 

Bathyplotes OsteRGREN, Zur Kenntniss der Subfamilie Synallactinz unter den 

Aspidochiroten, Zoologiska Studier, Festsch., Wilhelm Lilljeborg, 1896, 

p- 351. Type, Stichopus natans Sars. 

Mouth ventral to subventral, anus subdorsal to nearly terminal. 
Ventral surface more or less flattened, with the rows of pedicels on 
all three or only on the two lateral ambulacra. Dorsal surface arched 
with a double row of papille along each radius, and often besides with 
small papille scattered sparingly over the interradii. Dorsal papillee 
sometimes very irregular in distribution and a ventral-lateral series in 
addition to pedicels sometimes present. Tentacles 15 to 20. Gonad 
in two tufts (a right and a left). Longitudinal muscles undivided. 

Calcareous deposits: Tables: with usually a four (three to eight) armed 
disk, bearing a spire of an equal number of rods; C-shaped spicules 
usually present. 

Proc. N. M. vol. xxxii—07 44 
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BATHYPLOTES PATAGIATUS, new species. 

Plate LX XII, figs. 1, la-kz. 

Body rather long and narrow, truncately rounded at. either end; 
ventral surface flattened; dorsal somewhat arched in life. Mouth 

terminal but ventral; anus dorsal. Tentacles 19 to 20, rather small; 

crown subcircular, peltate. Median ventral ambulacrum without 
pedicels. A single, somewhat irregular series of numerous small 
pedicels along each ventrolateral ambulacrum, and immediately above 
these, on edge of body, another series of numerous small, warty 
excrescences, terminating each in a slender papilla. These form a 
narrow, overhanging brim to body, especially well marked at anterior 
end. On dorsal surface are widely scattered, fair-sized conical pro- 
tuberances, terminating in a long, slender papilla. In life body wall 
is rather of a thick ‘‘jelly-fish” consistency, the external perisome 
being easily rubbed off. Deposits: In ventral perisome tables with 
small annular disk, sometimes incomplete, and a spire composed of 
four upright pieces, three to five crossbars and a crown ending in four 
simple teeth; in the dorsal perisome disk is transformed into a four- 
armed cross, perforated at tips, and the spire is frequently spiny along 
uprights. At base of papillee disks are greatly enlarged, the ends of the 
four-armed crossbeam being much dilated, and the spires are also 
stouter and spiny on uprights. In papille the spires are very tall, 
with as many as nine or ten crossbeams, the disk becoming reduced 
by degrees to the annular form. In papillee curved, spiny supporting 
rods in addition to tables; in pedicels well-developed terminal plates 
and small tables, similar to those of ventral perisome, in addition to a 
very few supporting rods near the end plate. In subcutaneous muscle 
layer, in walls of gonad, of cloaca, and intestine numerous C-shaped 
bodies are present. Color in life, outside jellylike tissue transparent 
grayish, with a tinge of pink, the central ‘‘core” of animal being 
bright rose pink, with a yellowish shade in places. Length, 155 mm.; 
breadth, 14 to 20 mm. 

Localities.—Type (Cat. No. 21216, U.S.N.M.) from Station 4041, 
west coast of Hawaii Island, 3882 to 253 fathoms, gray mud, foramin- 
ifera; bottom temperature 41.6°. Cotype (deposits), 3994, vicinity of 
Kauai Island, 330 to 382 fathoms, fine gray sand, foraminifera. Taken 
also at the following stations, 14 specimens, most of them in very 
poor condition: 

List of stations. 

ve || 
a Locality. | Depth. Nature of bottom. 

| 

| Fathoms. 
3824 | South coast of Molokai Island .........-- | 222-498 | Coral rocks, broken shells. 
3988) |) Vicinity.of Kata Island 22 22 425-2- oo- | 469-165 | Gray foraminiferous sand, pebbles. 
AZT |b eee = QO e2Ss cabins eee tenet eae ate meee | 286-399 | Coral sand, foraminifera. 
A134. ee GOR S32 SCS SARS SR eee BS Sa 324-225 | Fine coral sand and voleanic sand. 
4140 ees GOs as Sosa aise ee eles oes eee 339-437 | Fine gray sand. 
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Owing to the fact that the animals have rid themselves of most 
of their viscera it is difficult to tell exactly what the life habit may 
have been. The body is much depressed, and on the best preserved 
specimen the narrow serrate brim is easily seen. This is especially 
well marked in the vicinity of the anterior end, and causes the mouth 

to be ventral. The marginal papillx are here close together but far- 
ther caudad are more spaced. They arise from fairly broad conical 
bases and are about 2 to3 mm. in length. Pedicels are about same 
length and have a well-developed terminal disk. Pedicels and lateral 
papille are apparently in about equal numbers, although on account 
of injuries to the margin some of the latter have been rubbed off. 
Dorsal papille are larger than the laterals, being about 4 to 5 mm. 
long in a contracted state. Although found in the neighborhood of 
each dorsal ambulacrum they are not at all regularly arranged, some- 
times forming transverse rows of three or four, or occurring isolated 
here and there in the middorsal region. 

Calcareous ring is rather small, the interradial pieces being very 
much reduced. The figure (Plate LX XI, fig. 17) will sufficiently show 
the form. Madreporic canal single, running forward in dorsal mesen- 
tery to become attached by the madreporic body to body wall at ante- 

rior edge of mesentery. Ring canal and proximal portion of radial 
canals conspicuous. No tentacular ampulle hanging free in body ecav- 
ity. Polian vesicle single, large. Gonad divided into a right and a 
left tuft. Tubules twice dichotomously branched, their walls contain- 
ing C-shaped deposits. Respiratory trees fairly well developed, com- 
posed of aright and left branch springing from a common base and 
over half as long asanimal. Wall of cloaca crowded with C-shaped 
deposits, which are present also in the wall of intestine, but in not 
nearly so great numbers. Longitudinal muscle bands single, ribbon- 
shaped. 

In the type specimen the calcareous deposits have been severely 
injured by acid. The figures have been drawn from deposits of a 
smaller specimen, which is much contracted and distorted. Most of 
the perisome had been scraped off of specimens from this station. 
The tables of the ventral perisome are smaller and simpler than those 
of papille and their intermediate neighborhood. These tables have 
usually an annular disk with four large holes formed by the simple 
diagonal bars, but occasionally the ring is incomplete, or one or more 

small peripheral holes may be present, as indicated in the figures. 
(Plate LX XII, figs. 1,14.) Disksof this type measure 0.046 to 0.08 mm. 
in diameter, and the spires (fig. 17) are commonly 0.067 to 0.09 mm. 
high, with three to five crossbeams. The interval between the first 
and second beams is always greater than that between the others. 
The upright pieces are nearly parallel and terminate in four simple 
teeth. These tables are commonest in the ventral and lateral peri- 
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some, but whether they are confined wholly to this region it 1s impos- 
sible to say on account of the condition of available specimens. Tables 
of the dorsal perisome are of the type shown in fig. 1a, Plate LX XII. 
The disk is a four-armed cross, with the tips of the arms slightly 
expanded and one to five times perforated. The spire rods are toothed 
on the upper half, the spire itself being about 0.12 to 0.15 mm. high, 
with five crossbeams. Rarely the teeth are absent. At the bases of 

the large dorsal papille, and to a less extent of the laterals also, are 
relatively very large tables with four-armed disks and robust spiny 
irregular spires. (Plate LX_XII, fig. 1e,¢,¢.) The disks are from 0.3 

to 0.47 mm. in diameter, and the ends of the arms are much expanded 

and perforated. The general form of the tables is sufficiently indi- 
cated by the figures. The spire of this table is 0.2 mm. high, but 

there is considerable range on both sides of the dimension. The tables 
in the papille proper are more of the type of those of ventral peri- 
some, although much exaggerated in height (fig. 17). They are usually 
numerous and grade into the type of a and eat base of papilla. The 
spire is usually about 0.17 to 0.2 mm. high. Scattered among these 
tables are relatively few supporting rods with spiny tips (12, 1/’) about 
0.5mm. long. So far as examined the pedicels have scattered tables 
similar to fig. 1d, but with only one or two crossbeams. Frequently 
two or three supporting rods are present near terminal plate, though 
they may be entirely absent. The terminal plate is large, circular, 

and perforated. 
This species is characterized by the distribution of the ambulacral 

appendages, by the presence of a narrow but easily detected margin 
or brim to body, by the form of the tables, and by the form of the cal- 
careous ring. It differs from all known species by the form of the 
‘alcareous deposits. Sluiter (Siboga Holothurioidea) has described 
B. sulcatus, B. rubieundus, B. monoclus, and B. phlegmaticus from 
the East Indian region. The present species is apparently nearer 
phlegmaticus than any of the others, but differs in all the categories of 
characters mentioned above, besides having 20 tentacles while p/leg- 
maticus has 15. Koehler and Vaney have described from the /nvesti- 
gator collections, B. profundus, B. crenulatus, B. assimilis, B. varia- 
bilis, and B. papillosus. The deposits of all of these are different 

from those of patagzatus. 
Patagiatus is more or less closely related to B. natans (Sars) which 

it resembles in the marginal papillee and brim, but differs in numerous 
detaiis of deposits, etc. (for figures of natans, see Ostergren).“ 

«Zur Kenntniss der Subfamilie Synallactinee unter den Aspidochiroten. 
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Genus PSEUDOSTICHOPUS Théel. 

Pseudostichopus THekEL, Challenger Holothurioidea, Pt. 2, 1886, p. 169. Type, 

Pseudostichopus mollis Theel. 

Tentacles 19 to 20; no tentacle ampulle; madreporic canal attached 
to body wall; ventral surface flattened (more or less); ambulacral 

appendages in the form of unusually small, inconspicuous pedicels and 
papillee which are more or less clearly arranged in longitudinal series; 
gonad in two bundles (a right and a left); anus in a perpendicular 
furrow, without teeth; perisome without calcareous deposits, except 
in some species about anus; pedicels with terminal plates and deposits 

in one species; deposits sometimes present in walls of genital tubes 
and respiratory tree. 

PSEUDOSTICHOPUS PROPINQUUS, new species. 

Plate LXXI, figs. 3, 3a-b; Plate LX XII, figs. 2, 2a; Plate LX XII, fig. 3; Plate 
LXXIV, fig. 1; Plate LX XVI, figs. 3, 3a-0. 

Contour of body as viewed from above or below rather broadly 
elliptical; ventral surface slightly arched, dorsal surface decidedly so, 
Mouth directed ventrally, but terminal. Anus in a prominent ver- 
tical furrow at extremity of body; more ventral than dorsal. Anal 
furrow, caused by the body growing caudad on either side of anus, 

forming two prominent mammillated processes. Tentacles 18 (to 20 7) 
with small circular peltate crowns; entirely retracted. Ambulacral 
appendages for the most part very inconspicuous and small, in the 
form of minute pedicels (7) and papille scattered along ambulacra; 
those of either ventro-lateral ambulacrum most prominent on account 
of asingle irregular row of small mammiform tubercles extending 
from caudal process forward, and connecting with series of opposite 
side in front of mouth. In addition, minute, thread-like papille are 
scattered on either side of these tubercles which are capped by very 
slender pedicels or papille; and avery few are to be found in mid- 
ventral region; papille of dorsal ambulacra very slender, long, and 
thread like; apparently not regularly arranged. Perisome devoid of 
any calcareous deposits; no supporting rods or terminal plates in am- 

bulacral appendages. Walls of gonad and respiratory trees contain 
branched rods. Body wall translucent, rather thin except along either 
edge, which is thickened by a subcutaneous jelly-like substance, form- 
ing a sort of rim to the hody. More or less mud, sponge spicules, and 
foraminifera cling to integument, especially on ventral surface. Color 
in alcohol, translucent whitish. Length of largest specimen, about 
50 mm.; width, about 25 min. 

Locality.—Station 3866, northeast approach to Pailolo Channel, 
between Maui and Molokai islands, 283 to 284 fathoms, gray mud, fine 
sand ; bottom temperature 43.8° ; 2 specimens. 
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Type.—Cat. No. 21217, U.S.N.M. 

On account of the tentacles being entirely retracted, as well as small, 

it is difficult to compute the number exactly ; 18 were found, but it is 

entirely probable the number is as high as 20. Crowns of tentacles 

are of the usual aspidochirot form. The mouth is decidedly ventral 
when tentacles are retracted. It is encircled in front (but not caudad) 
by the continuous series of small tubercular papilliform processes 
which mark the ventro-lateral ambulacra. Each of these processes 
is surmounted by one or sometimes two slender papille. When re- 
tracted partially they resemble pedicels. There appear to be numer- 
ous pedicels also, however, as determined by microscopic examina- 
tion. The absence of any terminal plate in the ambulacral appendages 
as well as their small size renders any distinction rather risky. In 
the smaller specimen I was able to make out a number of very small 

papilliform pedicels along mid-ventral region, where the longitudinal 
muscle shows through body wall in larger example, but in the latter 
only a very few exceedingly minute pedicels are discoverable. Scat- 
tered along either side of the more prominent ventro-lateral pedicels 
and papillse are numerous smaller very inconspicuous ones, to be seen 
readily only with a bright light and a strong glass. No regular 
arrangement can be made out. Along the two dorsal ambulacra are 
scattered a few long, very slender papille, which appear to form a 
double row in the anterior portion, at least. Some of these papille 
are very thread-like. On account of the difficulty in seeing them it is 
impossible to give a thoroughly accurate account of their arrange- 
ment. <A few in anterior portion of body, just behind the supraoral 

collar, are larger than the rest. 
The caleareous ring is a trifle variable and irregular. The dorsal 

radial pieces seem a trifle heavier than ventral and differ slightly in 
shape. The component pieces are delicate and readily injured. The 

form is seen better by figures (Plate LX_XII, figs. 2, 2a) than descrip- 
tion, both dorsal and ventral being shown. Some radial pieces have a 
slightly more deeply excavated posterior margin, but, as a rule, it is 
shallow (fig. 2a). Polian vesicle single. Madreporic canal minute, 
running forward in dorsal mesentery below genital duct; no madreporite 

was discovered. Ring canal large; proximal portion of radial canals 
large. No tentacle ampulle, except mere rudiments. Gonad consists 

of about ten unbranched slender tubes on either side of dorsal mesen- 
tery, which is more or less perforated in this region. Hges are fairly 
well developed, so this specimen is probably mature. Respiratory 
trees, two, springing from a common base. Longitudinal muscles 
form a single cylindrical band along each radius. Intestine large, 

gorged with mud and sand. 
The only calcareous deposits are those contained in walls of gonad 

and respiratory tree. They are irregular branched rods, smooth 
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except for an occasional spine. No two are exactly alike. ‘Those of 
gonad are apparently larger than those of respiratory tree. The 
former measure from about 0.09 mm. up to 0.22 mm., while the latter 

seldom exceed 0.12 mm. in length. Rarely a smal! rod is unbranched. 
The figures will give a good idea of typical shapes. 

This species is probably closely related to Pseudostichopus mollis 
Théel. It differs, apparently, in having a row of small but fairly 
conspicuous wart-like processes forming an inconspicuous fringe, 
as shown in the figure. The calcareous ring is of a slightly different 
form, and the calcareous deposits of genital and respiratory tubes are 
more branched and smaller. The dimensions may vary with age, how- 
ever. The dimensions given by Ludwig” are about twice as great as 
those attained by deposits in this species. The internal organs are 
much as described by Théel and Ludwig for mo///s. This species dif- 
fers, by the presence of the deposits, from Pseudostichopus trachus 
Sluiter and Pseudostichopus pustulosus Sluiter from the East Indian 
region. Pseudostichopus occulatus yon Marenzeller from the region 
of the Azores resembles this form in its deposits, but differs in the outer 
character of form, distribution of ambulacral appendages, etc., as well 
as in the presence of end plates in pedicels and deposits around the 

anus. 

Genus PA LOPATIDE'S Phéel:. 

Pxlopatides THnet, Challenger Holothurioidea, Pt. 2, 1886, p. 154. Type, P. 

confundens Théel. 

Tentacles 12 to 20, peltate, or subdigitate on the margin of crown; 
no tentacle ampullxe; body more or less depressed often with a con- 
spicuous overhanging border bearing a single series of numerous pa- 
pille; this border or brim obsolescent in some species except at fore 
and hind ends of body; pedicels form a double row on hinder third or 
two-thirds of mid-ventral radius, and in some species also a single 
row along either ventro-lateral radius, in addition to papille; single 
series of papilla on dorsal ambulacra; gonad in two tufts, a right and 
a left; mouth ventral; anus dorsal or subdorsal. Deposits, when 

present, simple, triradiate or four-armed rods, either smooth or spiny, 
with slightly branched tips; deposits often entirely wanting. A rete 

mirabile sometimes present. 

PALOPATIDES RETIFER, new species. 

Tentacles, 19 to 20, rather large; crown subcircular, fleshy, four or 
five times divided, peltate. General form short and stout; length two 
and one-half tofour times width. Ventral surface more or less flattened, 

the dorsal markedly convex. Mouth ventral, anus dorsal. Mid-ventral 
radius with a double row of good-sized, spaced pedicels (about 28) 

@Mem. Mus. Comp. Zool., X VII, No. 3, 1894, p. 12. 
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which extend about two-thirds length of animal, from posterior end. 
Along each ventro-lateral radius is a series of about ten rather large 
pedicels which extend from posterior end to about middle of body. 
Above these on edge of body is a single continuous series of papille, 
which form a conspicuous brim only at anterior and posterior extremi- 
ties, above mouth and below anus, respectively. Along each dorsal 
ambulacrum is a fairly regular series of widely spaced, slender papille 
usually difficult to discern. Body wall thick and jelly-like in life. 
External perisome very thin and easily rubbed off. No calcareous 
deposits of any description. An extensive rete mirabile present. 
Color in life, the mass of soft jelly-like tissue a milky pinkish, becom- 
ing a pale pinkish lilac about mouth and tentacles; viscera show a yel- 
lowish tinge through the translucent body wall; purple about tentacles, 
sometimes deeper in shade; perisome minutely dotted with dark 
purplish, the dots being numerous, but very inconspicuous unless 
examined with a glass. Length, 1835 mm.; breadth, 35 mm. 

Localitves.—Type (Cat. No. 21218, U.S.N.M), Station 4151, vicinity 

of Bird Island, 800 to 313 fathoms, fine coral sand foraminifera, stones; 
bottom temperature, 38.8°. Cotype, Station 4110 Kaiwi Channel, 
between Molokai and Oahu islands, 449 to 460 fathoms, gray sand. 

Taken at following stations, in all 23 specimens, the majority very 
imperfect: 

List of stations. 

ee Locality. Depth. Nature of bottom. 

3887 | North coast Molokai Island .............. 552-809 | Globigerina mud. 
3979) | Vicinity Bird! Islands >: 222.2. 5 see 222-387 | Fine white sand, foraminifera, rocks. 
3995 | Vicinity Kauai Island)t.---.254--2sseeees | 427-676 | Fine gray sand, rocks. 
A0TOn eae (oer eeE ier sore yaner. aero Cs = tees 550-409 | Gray sand, foraminifera, rocks. 
4022 al eee GOs Fees et Bs ae eee ee 399-374 | Coral sand, foraminifera, rocks. 
4028 |..... GO Se i oe eee oe eee ene 444-478 | Gray sand globigerina. 
4038 | West Coast Hawaii Island ..........:..... 689-670 | Gray mud, foraminifera. 
4089 |..... AOee te eon Sheen ee ee | 670-697 Do. 
41417 Vicinity Kauainislandis soos see seen 437-632 | Volcanic sand, foraminifera. 
A176) Vicinity Niihauulsland sees seem sen oes | 672-537 | Gray sand, mud, foraminifera. 
41 87|| Vicinity Kauai Island. nescence ee eee | 508-703 | Gray sand, foraminifera. 

| 

Most of the specimens are badly dilapidated on account of the 
extreme delicacy or softness of the outer portion of the body wall. 
Rough usage in the dredge has removed a large part of the perisome 
and many of the pedicels, papille, and even tentacles from the majority 
of specimens. The diagnosis and description are gathered from three 
specimens, reasonably well preserved. The absence of deposits makes 
the identification of this species a difficult matter, but I believe I am 
justified in considering it a new form, in view of the differences which 
appear to exist between itand its apparent nearest relative. The form 
of the body varies with the state of contraction, but seems to be thick- 
est in the middle, the anterior and posterior ends being bluntly rounded, 
the former with a well defined rim of papille. Although the mouth 
is ventral, it is at the end of the body and is surrounded by a fairly 
broad peristome. The tentacles are about 5 to 8 mm. long, unless 
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contracted, and are surrounded by a narrow rim or collar independent 

of the papille and very inconspicuous. The crowns of the tentacles 
remind one of miniature cauliflowers. Pedicels of mid-ventral radius 
are usually retracted flush with level of perisome so that it is difficult 
to get an idea of their size. They are not exactly paired, but seem to 
alternate in the two rows. Between the anterior end of these series and 
the mouth I was able to discern, in one specimen, three or four widely 

separated, much smaller pedicels which seemed to continue the two 
series. The larger pedicels are about 8 mm. apart and the two series 
about 6mm. Pedicels of lateral radii are wholly ventral in position 
and appear to increase in size as they proceed forward. In the only 
specimen in which they are at all expanded they appear to spring from 
arather fleshy base, are about 6mm. long, and appear larger than 
mid-ventral pedicels. As noted in the diagnosis this series does not 
extend farther forward than middle of body. Separated from the 
pedicels by about 6 or 7 mm. is the continuous series of numerous 
papille which forma border completely around body, but well marked 
only in the anterior and posterior portions. This border is very deli- 
cate and has been scraped off of the majority of specimens along sides 
of body. The only ambulacral appendages, therefore, on the lateral 
radii in anterior half of body are the papille. These are more numer- 
ous in the posterior half than the adjacent pedicels, are slender, and 
not particularly conspicuous. In vicinity of mouth the papille are 
about 10 to 12 mm. long, purple in color, and two or three appear 

often to spring from acommon base, although this appearance may be 
due to injury. Papille along sides of body are very numerous, but 
on account of frequent imperfections it is impossible to ascertain exact 
numbers. It must be remembered that these papille do not form 
along the edge of the body such a conspicuous rim as is present in 
P. confundens. In fact, a brim is apparent only at the two extremi- 
ties. Neither can the mouth with tentacles be retracted as is appar- 
ently the case with confundens. The longest dorsal papilla near ante- 
rior end of body is 18 mm. and very slender. The papille appear to 
decrease in size as they proceed caudad, 

No calcareous ring. Madreporic canal single, in dorsal mesentery. 
No free tentacle ampulle. Polian vesicles two, of about equal length, 
40 mm. long; in one specimen of somewhat unequal length. Tissue 
between ring canal and base of tentacles dotted with purple. Gonad 
in two tufts, the tubules once dichotomously branched. Intestine 

with a large, lobed, fleshy diverticulum about 25 mm. behind ring 
canal. Respiratory tree very large, the right branch when perfect 
reaching as far forward as ring canal. The tube is large and the side 
branches, which are scattered along its whole length, have also rather 
wide tubes, ending in more finely branched dendritic vesicles. The 
left tree is not quite half so long as the right, but is much more intri- 
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cately and fully branched, having a very bushy appearance. It is in 
relation with an extensive and conspicuous rete mirabile of the intes- 
tine. This rete mirabile, which is as well developed as in some 
species of Holothuria, begins about 30 mm. behind the diverticulum 
of intestine and extends over L100 mm., occupying nearly all of the 
first large, backwardly directed U-shaped tract of the intestine. The 
vessels of the plexus are wonderfully numerous, being larger in 
the anterior portion of the rete mirabile than in the posterior (with 
reference to intestine, since the morphological posterior end of plexus 
is a little anterior to the front end, on account of U-shaped twist 
of alimentary canal). Longitudinal muscle bands divided, the mid- 
ventral strand the narrowest, the two dorsal remarkably wide, 
about twice as wide as the mid-ventral. The ventrolaterals are inter- 
mediate in size. Cloacal dilation is large, extending about 40 mm. 
forward from anus. 

This species differs from true Pxlopatides in two very important 

particulars, namely, in the possession of ventrolateral pedicels in the 
hinder half of body (these being absent in typical Pedopatides) and in 
having a well-developed rete mirabile. One of the characters given 
for the subfamily Synallactine is the absence of a rete mirabile. 

There can be no doubt, however, that the present form is a Pxlo- 
patides or nearly related genus, because the outward habit, lack of 
free tentacle ampulle, two unequal Polian vesicles, large intestinal 

cecum, and absence of calcareous deposits all point to it. I am not 
so sure that the type of the genus is without a rete mirabile, for Théel 
says“ in the description of confundens: ** The left [respiratory] tree 
is shorter but more branched, its ramifications being in communication 
with the plexus of pseudhemal vessels. The right tree attains almost 
the length of the body itself.” So far as the trees are concerned 
this agrees exactly with retifer. Ludwig makes no comment on this 
in his diagnosis of the Synallactine. His specimens of confundens 
seem to have lost the left tree and most of intestine, so that naturally 

the rete mirabile would be missing. Sluiter, who lists P. confundens 
in his Siboga Holothurioidea, does not mention the rete mirabile or 
make any reference to the apparently unnoticed remark of Théel 
above quoted. Inasmuch as Sluiter’s specimens lacked the intestinal 
diverticulum I think there are grave doubts as to their being true 
confundens. Théel’s type came from off the coast of Chile, in the 
latitude of Valparaiso, while Sluiter’s specimens were taken in the 
distant East Indian region (between 116° and 132° E., and 0°-8° S.). 

Retifer appears to be distantly related to P. purpureo-punctatus 
Sluiter. It differs from this form in having a single continuous 
series of papillee all along the ventrolateral radii, in addition to about 

ten large pedicels, which forma separate series parallel with the above 

@Challenger Holothurioidea, Pt. 2, p. 156. 
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in the hinder half of body. In Sluiter’s species there is a single row 

of about thirty large pedicels all along these radii, and in addition 
numerous scattered slender and smaller papillee and pedicels which do 
not appear to form a single series as in ret/fer. ‘The lateral pedicels 
of purpureo-punctatus are apparently larger than in ret7fer, and there 
is no fringe of papille under the anus as in ref/fer; neither is the body 
wall so thick and jelly-like. Koehler and Vaney have created a genus 
Bathysona, to which this species is possibly referable. Lathyzona 
has the general form of Pelopatides, but the pedicels instead of being 
limited to the medium radius of the ventral surface, form 4 distinct 

rows, two median and two lateral, the latter near the border. Type 
is B. incerta Keebler and Vaney, which has 9 tentacles and triradiate 
caleareous bodies not unlike those of Pxloputides. The internal 
organization is unknown. Pxlopatides purpureo-punctatus is by no 
means typical, but does not seem to be referable to Bathyzona. Until 
the anatomy of this genus is better known I prefer to rank re¢7fer in 

Pelopatides. The distribution of pedicels in connection with the 
absence of deposits will serve easily to distinguish it from any species 

referred to P:loputides. 

Family ELPIDIIDA Théel. 

Elpidiide Tater, Challenger Holothurioidea, Pt. 1, 1882, p. 10.—Lupwie, Mem. 

Mus. Comp. Zool., X VI, No. 3, 1894, p. 39( = Elasipoda Théel). 

Subfamily DEIMATIN 4% (Théeel) Ludwig. 

Deimatide THkEt, Challenger Holothurioidea, Pt. 1, 1882, p. 60. 

Deimatine Lupwic, Mem. Mus. Comp. Zool., X VII, No. 5, 1894, p. 63. 

Genus SCOTODEIMA Ludwig. 

Scotodeima Lupwic, Mem. Mus. Comp. Zool., XVII, No. 3, 1894, pp. 74, 75. 

Type, S. setigerum Ludwig. 

Twenty moderately large tentacles; along each ventrolateral radius 
a double row of large pedicels, and above thema series of long slender 
nonretractile papille (flank-papille); a double row of similar papille 
on each dorsal radius; median ventral radius with a few scattered 

smaller pedicels; mouth and anus ventral. Deposits: Stout simple rods 
and four-armed rods, more or less modified; all deposits of relatively 
jarge size. The genus stands between Orphnurgus and Onetrophanta. 

SCOTODEIMA VITREUM, new species. 

Plate LX XIV, figs. 2, 2a; Plate LX XV, figs. 1, la-e, 2, 2a-c, 3, 4; Plate LX XVI, 
a A eo meer Me Mees A. 

General contour of body elliptical with nearly equally rounded ante- 

rior and posterior extremities. Ventral surface flattened; dorsal sur- 

face well arched; ventro-lateral margin as well rounded as permitted 

by relatively immense papille. Mouth and anus ventral, the former 
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latter by a number of small pedicels. Ventrolateral ambulacra with 
2 series of large robust pedicels, those of outer series two to three 
times as large as those of inner, which are rather irregularly arranged 
along a zigzag line; inner series with about 17 also, not counting the 
small pedicels surrounding anus. Median ventral ambulacrum with a 
small pedicel at interior third of body, one at posterior third, another 
a little nearer than midway between the last and anus, and three or 
four much smaller ones in front of the anus, three of which seem to 
form part of the group of anal pedicels. Above outer row of pedicels 
is aseries, more or less irregular, of long flank papillee (nonretractile), 
their walls strengthened by long slender spicules. The longer papille 
are 18 to 22 mm. in length and about 1.5 to 2 mm. thick at base. The 
larger alternate sometimes with shorter slender ones; in all there are 23 
to one side and 28 or 29 to the other. With two or three exceptions all 
papillz shown in fig. 2, Plate LX_XIV, belong to flank series. Dorsal 
papillz in an irregular double row along each ambulacrum; of about 
same length as laterals, but slenderer; 17 or 18 to outer row, about 30 to 
inner. Deposits: In papille, long slender rods with expanded spatu- 
late tips; in pedicels slightly curved rods with short branches near tip; 
in ventral perisome, robust smooth rods forked at either end and notched, 
or twice to three times dichotomously branched, the tip with a few circu- 
lar perforations; in dorsal perisome, smooth rods similar to those of 
papille, but averaging shorter and with tips frequently slightly forked, 
together with large dichotomously branched rods similar to but larger 
than those of the ventral perisome, and occasional rods branched only 
at one end; small spiny and branched rods in wall of gonad. Calca- 
reous ring consisting of both radial and interradial pieces. Color trans- 
lucent whitish, the pedicels tipped with orange; papille with a glassy 
appearance. Length, 45 mm.; breadth, about 16 mm. 

Locality.—Station 3979, vicinity of Bird Island, 222 to 387 fathoms, 
fine white sand, foraminifera, rocks, bottom temperature 54°; one 

specimen. 

Type—Cat. No. 21219,U.S.N.M. 
The lateral or outermost series of pedicels is obviously irregular, 

but in the posterior region is considerably foreshortened. The inner 
-eries is not quite so regular, as may be seen from the figure. Outer 

pedicels average about 5 mm. in length, the inner 2 to 3 mm.; both 
are rigid, owing to rods in the walls. Pedicels of median ambulacrum 
considerably slenderer. Three pedicels very obviously belong to the 
series, since they are arranged along the line of the median ventral 
musele band which shows through the body wall. Of the pedicels 
surrounding the anus some belong to the median and some to the 

lateral ambulacra. They are much shorter than any others. Walls 
of tentacles are strengthened by rods. Crowns do not appear to be 
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obviously subdivided into lobes. The body when viewed from below 
presents a lateral bristling fringe of the long, stiff, and remarkable 
papillz, whose walls are exceedingly brittle from crowded, long, glassy 
spicules easily seen with the naked eye, as in fact are the rods of the 
larger pedicels. These papillee when perfect are longest at about the 
middle of the body and decrease in length, forward and backward. 
They taper gradually but not evenly from a stout base to a rather 
finely-pointed extremity. The distal portion of the perfect papille 
has an inconspicuous lateral flange of tissue free from spicules, the 
latter being crowded into a very slender core at one side. In the 
posterior half of body a very few of the papille are a little slenderer 
than alternate ones, but there is no regularity in this. Near anterior 
extremity of body three or four smaller papille (7, 4, c, fig. 2, Plate 
LXXIV) formarudimentary second row of lateral papillee. They stand 
just above the larger laterals and appear distinct from dorsals. At 
posterior extremity, as well as at anterior, the papille are rather 

crowded and many of the dorsal are matted down, forming an almost 
inextricable mass. Only the true lateral or flank papillse are shown in 
the figure. Of these there appear to be more on the left side (right 
of figure), as indicated in diagnosis. The integument of ventral sur- 
face is rather thin, but rigid on account of the numerous rods which 
can just be discerned with the naked eye. With a moderately strong 
glass they can be clearly seen. A dorsal view of the animal presents 
a matted mass of long, slender, brittle papille. The bases of lateral 
papillee extend well onto dorsal surface by reason of the fact that 
the dorsoventral diameter of base is much greater than the hori- 
zontal, being about 4 mm. The dorsum slopes off gradually onto 
the upper surface of the papille. Along either dorsal ambulacrum 
are about two irregular series of long papille similar in charac- 
ter to the laterals. The outer of the two series contains about 
seventeen or eighteen slender papille, about one-third or one-half 
the diameter of the larger laterals and 20 mm. in length. The 
spicules appear to be congregated along one side of each papille, 
the rest of wall being transparent. Papille of inner series are much 
more numerous (about thirty), are very irregularly arranged, and 

are considerably slenderer than the outer series, but appear to be 
of the same length. Owing to the fact that these papille are matted 
together very intricately it is difficult to make out with absolute 
accuracy their arrangement. Some papillz of outer series have three 
of inner series opposite them, others only one or two. The essential 
feature is that the inner row of each ambulacrum contains more than 
twice as many papille as the outer and is very irregular in arrange- 
ment. The greater part of the dorsal surface is occupied by the flar- 
ing bases of the papille. The integument is somewhat translucent, 
the spicules being visible to the naked eye. 
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Calcareous ring very flexible and delicate, the radial and interradial 
pieces being joined apparently in one continuous piece; at all events, 
the line of demarkation is invisible. Form of ring is shown by figure. 
(Plate LX XIV, fig. 2a.) Anterior edge of pieces isso thin that itappears 
scarcely more than a translucent deposit of lime in the membrane; but 
the core of both radial and interradial pieces is thicker and is indicated 
by the lightly shaded portions of figure. Madreporic canal is of con- 
siderable thickness, running forward in dorsal mesentary and entering 

the body wall on level with calcareous ring. One rather large Polian 
vesicle. Ring canal and adjacent portions of radial canals conspicuous. 
Gonad forms two tufts on either side of dorsal mesentery, just behind 
ring canal, the genital duct running forward beneath madreporic canal. 
Walls of gonad contain comparatively few irregular thorny or slightly 
branched rods. Longitudinal muscle bands thin and weak. 

Ventral perisome contains smooth robust rods dichotomously 
branched at extremities and with one to several perforations at the 
tips. The majority have the simpler form shown in figures, but many 
are thrice branched. The simpler forms usually have no terminal 

perforations. These rods vary from 0.4 to 0.57 mm. in length. Com- 
paratively few are slightly longer. The figures were drawn from 
deposits along midventral line. Dorsal perisome is rendered rigid by 
long, stout, smooth, simple rods with the tips expanded and perforated; 
or the tips may be divided and each division slightly expanded and 
perforated. Fewer rods are branched at one end only, the branches 
being fairly long. Besides these there are comparatively few rods of 
robust form once or twice dichotomously branched, similar to but very 
much larger than some of the ventral deposits. These are usually 
symmetrical at either end and the tips are expanded and several times 
perforated. The simple rods are much the more numerous and meas- 
ure about 0.95 to 1.8 mm. in length; some are as short as 0.8 mm. 

Rods branched at one end only are about 1.6 mm. long; those branched 
dichotomously vary from 0.9 to 1.3 mm. Rods in lateral and dorsal 
papillee are of the same form but differ in size, those of the former 
being slenderer. The rods are simple, expanded at the tip into a 
spoon-shaped blade, many times perforated. Rods at base of lateral 
papille are remarkable as to size, many measuring 3.5 mm. in length. 
(Plate LX XV, fig. 1d.) Atabout middle they measure 1.6 mm. and grad- 
ually diminish in length and caliber toward extremity, where they are 
about 0.65 to0.95 mm. long, and very slender (fig. 1c). Indorsal papillea 
few of the basal rods attain a length of 3.2mm. They are practically 
identical with those of lateral papille. Rods in pedicels are curved 
and branched slightly at tips, occasionally with a perforation or two. 
The longest measure about 1 mm., the shortest about 0.2mm. Rods 
in walls of gonad are irregular, about 0.2 to 0.4 mm. in length, with 
scattered prominent thorns and occasionally one or two short branches. 
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With the exception of one of the rods of wall of gonad all the accom- 
panying figures represent the deposits enlarged sixty-five times. 
This affords an easy method of comparison for deposits from different 
parts of the body. Thus it is seen ata glance that the rods of the 
dorsal perisome are very much larger than those of the ventral, ete. 

This remarkable species differs from Scotodeima setigerum Ludwig 
in the greater development of the papille, in the diversity in the 
number of dorsal papillee of inner and outer series, in the form and 
greater size of the deposits, particularly those of the ventral and dorsal 
perisome, in the number of tentacles, and in the form of the calcareous 

ring, the latter being composed of radial and interradial pieces. The 
radial piece is pierced by a hole. If the figures of deposits of wtrewmn 
are compared with those of setigerum” (the magnification being taken 
into account), the difference in size is at once apparent, especially in the 
rods of dorsal perisome and of papille. The rods of the pedicels also 
present important points of difference, best appreciated by a compari- 
son of figures. Possibly the difference in the calcareous ring is most 
important, the interradial pieces being absent in set/gerum. 8. vitreum 
differs from S. protectum Sluiter? in the outer form, number of ten- 
tacles, form of calcareous ring, and in the shape of the deposits. It 

must be remembered that the commonest form of rod in the dorsal 
perisome of S. vitrewm is the simple unbranched one. In both the 
other species the four-armed kind appear to be the only ones, and are 
considerably smaller than in wtrewm. On the whole w/trewm appears 
more nearly related to protectum, which was taken by the Siboga 
expedition in latitude 0° 34’ 6” north, longitude 119° 8’ 5” east, 1,301 
meters. SS. setigerum was dredged by the fisheries steamer Albatross at 
Station 3362, east of Cocos Island, 1,175 fathoms. 

Genus ORPHNURGUS Théel. 

Orphnurgus THEEL, Preliminary Report on the Holothuride of H. M. 8. Chal- 

lenger, fv. Ak. Forh., Bihang V, No. 19, 1879, p. 8; Challenger Holothurio- 

idea, Pt. 1, 1882, p. 82. Type, O. asper Théel. 

Tentacles 15 to 20, rather large, nonretractile. Lateral ambulacra of 
ventral surface with very large pedicels disposed in a single row all 
along each side of that surface, and with another series of slender, 
flexible processes placed above pedicels all along each side of body. 
Odd ambulacrum naked. Dorsal surface with a more or less crowded 
series of numerous long papille disposed in one or two rows along each 
dorsal ambulacrum. Integument with deposits in the form of smooth 
or spiny rods sometimes dichotomously branched, or rods transformed 
into solid large ellipsoids. 

«Ludwig, Mem. Mus. Comp. Zool., X VII, No. 3, Oct. 1894, p. 72, pl. vu, figs. 7-13; 

pl. vim, fig. 1-4. 

bSiboga Holothurioidea, 1901, pl. 1, fig. 7;-pl. 1x, fig. 4. 
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ORPHNURGUS INSIGNIS, new species. 

Plate LX XIII, fig. 1; Plate LX XVII, figs. 1, la-e, 2, 2a-c, 3, 3a-e. 

In general form resembling Orphnurgus asper Théel, but with dorsal 
papille arranged in a single series along each ambulacrum. Body 
subeylindrical, slightly broader anteriorly than posteriorly; ventral 
surface flattened, dorsal well rounded. Mouth terminal, but turned 
ventralward, large; anus terminal, large, somewhat dorsal. Tentacles, 
17 to 20, rather long, nonretractile, with peltoid, divided crowns; 
ventral tentacles apparently shorter than laterals. Along margin of 
ventral surface 17 to 22, very large, slightly tapering, cylindrical 
pedicels with rounded tips, decreasing in length at posterior extremity. 
Just above these a row of 12 to 18 long, rather slender, tapering 
papille. Along each dorsal ambulacrum a single series of 12 to 36 long 
papillee, usually unequal in size and somewhat smaller than the laterals; 
the longest, longer than width of body (in some specimens papille are 
comparatively short). Integument rather thin in fully expanded 
specimens, that of ventral surface roughened by the deposits, partic- 

ularly near posterior extremity. Deposits: In dorsal perisome nearly 
straight smooth rods of widely varying thickness expanded slightly 
at tips, bearing several short branches once or twice dichotomously 
divided, the larger rods usually having a single perforation at either 
end (Plate XII, fig. 1, 1a, 4, ¢); also four-armed rods dichotomously 

divided at tips, and rods intermediate between this and first variety 
(Plate XII, fig. 1d, ¢); in ventral perisome very much thicker and 
heavier rods, dumb-bell shaped with longer and shorter spines which 
are bifid to multifid at tips, scattered over the subspherical terminal 
portions; also very many smaller rods with a few or no spines at blunt 

tips. (Plate XII, fig. 2, 2a, ¢.) On posterior third of body these 
dumb-bell shaped deposits are gradually transformed into irregular 
ellipsoids spiny along one side and much larger and heavier than other 
deposits. Ellipsoids are of various sizes and are very crowded. 
(Plate XII, fig. 3, 8a, 3c.) In pedicels, stout, simple, or triradiate 
rods more or less spiny at tips (34, 5’, d, e); in papille simple slender 
rods once or twice divided at tips (1c). Color in life, yellowish sal- 
mon-color, pinker on body and yellower on pedicels and_ papille. 
Toward tips of pedicels are small spots of yellowish brown. Tentacles 
yellow at tips. Length of largest specimen, about 160 mm. in con- 
tracted state. 

Localities.—Type (Cat. No. 21220, U.S.N.M.) from Station 4134, 
vicinity of Kauai Island, 324 to 225 fathoms, fine coral sand, volcanic 
sand; bottom temperature, 43.3°; 5 specimens. ‘Taken also at follow- 
ing stations, in all 118 specimens: 
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List of stations. 

Sta- 
tion. 

Locality. Depth. Nature of bottom. 

3836 | South coast Molokai Island Brownish gray mud, sand. 
BSS Oulaese. Oh@ige Bosco otead Gee Bo ESOC ee ener y 56 | Light brown mud, sand, 
3883 | Pailolo Channel between 44. | Globigerina ooze. 

Molokai islands. 
SO7Gal eV clnityeOtebirdelsland’..2 0-2... c.<- 2 - 222-387 | Fine white sand, foraminifera rocks. 
3988 | Vicinity of Kauai Island................. 469-165 | Gray foraminiferous sand, pebbles. 
B994 Geos (0X0) pe 8e55 SASe pee BsaU EERO SORAanM a emee 330-382 | Fine gray sand, foraminifera. 
BYE (N taeaac 6X0) c cceecs sneer e boned cobe cOnCOTSEanEee 418-429 | Fine gray sand, brown mud. 
AOU el ease = GOR aera reece cee caine semen =.c tees 362-318 | Gray sand, rocks. 
AQQT eo 5=5 Ol ca aacbooe naa o an SoeAGcCOCOSeEonODonae | 286-399 | Coral sand, foraminifera. 
4025 |.--.-- GOS Seamer me stcicisacinte se ciecieeiste Seine 275-868 | Fine gray sand, broken shells, forami- 

| nifera. 
4041 | West coast of Hawaii Island ............. Gray mud, foraminifera, 
ANSSale Northcoast) Maul Island’. 22. -22..--- Gray sand, 
A084 | eeeae Oe a eee sce a nise soci Se ares telateaie , Fine gray sand. 
4085 |....- GO Sasacre acre caer ccetosee aes ae ere 267-283 | Sand, shells. 
420860 peer COREA meen aoe tebe santa cies iie s/s 283-308 Do. 
4096 | Northeast approach to Pailolo Channel..| 272-286 | Fine gray sand. 
4123 | Southwest coast of Oahu Island.......--. 352-357 | Fine gray sand and mud. 
AOR Wacinity of Mauve Islanders. so... g-- ---7 339-437 | Fine gray sand. 
3475 | South coast of Oahu Island ............-- 351 Fine white sand. 

The general form of body varies, of course, with degree of contrac- 
tion. In well expanded specimens dorsal surface is rather high and 
the lateral interambulacra are rather rounded. In a natural state the 
specimen shown in fig. 1, Plate LX XIII would be considerably longer. 

The large pedicels appear to be pretty constantly 17 to a side for 
medium-sized individuals and 19 to 22 for the larger ones. In pre- 
served specimens they are unequal in length, the longest being 33 mm. 
in type. Those near anterior extremity are longer than the more 
posteriorly situated ones. Lateral papille in type are longer than 
pedicels, 17 and 18 in number, to two sides respectively (pedicels 20). 
In many small specimens they are quite short and rather distantly 
spaced, the difference being not altogether due to contraction. 
Smaller specimens with 17 pedicels have 11 to 17 lateral papille. 
Number and size of dorsal papillee is also variable, ranging from 12 (to 
one ambulacrum) in a 90 mm. individual to 36 in a 120 mm. specimen. 
In most of the small and medium sized individuals they are very much 
less numerous and conspicuous than in the figured (type) specimen. 
Some of this difference is due to contraction. In the type the papille 
are fully expanded and the anterior and posteriormost are longest of 
any. In all but two of the specimens the papille appear to be 
arranged in a fairly regular linear series along each of the two dorsal 

radii. The exceptions are two small specimens noted in a separate 

paragraph below. Normal number of tentacles appears to be 20, 

although they may be as few as 17. The walls are strengthened by 

spiny tipped rods. (Plate LX XVII, figs. 14, 2c, 30’, 8d.) Crown is 

oblique, subpeltate, with about ten branched divisions ending in small] 

subglobular papille. The two distalmost branches are much the 

45 Proc. N. M. vol. xxxii—07 
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largest, the others being graduated toward proximal edge of crown. 
Théel’s figure” shows a contracted imperfect specimen. 

Polian vesicle single, about 15 to 25 mm. long in medium sized 
specimens, slender. Madreporic canal rather conspicuous, lodged in 
dorsal mesentery, and running forward to enter body wall imme- 
diately between the two anteriormost, long dorsal papille. There 
appears to be no enlarged madreporic body such as Théel describes 
for asper. Ring canal and proximal portions of radial canals promi- 
nent. Calcareous ring rudimentary, consisting of slight deposits of 
lime in the tissue. Gonad composed of two small tufts on either side 
of dorsal mesentery immediately behind ring canal. Tubules short, 

simple, clavate. Genital duct runs forward just above madreporic 
canal, opening to the exterior by either one or two small papille 
usually situated just posterior to the two large dorsal tentacles. 
Longitudinal muscle bands double, rather slender. Ampulle of 
pedicels and papillae have the cecal appendage in body cavity short, 
usually unbranched, except in largest individuals. 

One of the commonest forms of spicules of dorsal perisome is that 
shown by fig. 1, Plate LX XVII, which ranges from 0.55 to 0.8 mm. in 
length. The number of branches varies, some having fewer, others 

more than shown in figure. Size of perforations also is variable. 
Rods of other shapes (a, 4, c) are essentially like the first, only slen- 
derer. Average lengths for a, 4, and care 0.6, 0.5, and 0.4 mm., respec- 

tively. They vary considerably in length. The four-armed rods, 
recalling those of Scotodeima setigerum, are numerous, and range from 
0.35 to 0.5 mm. in length. More or less perfect triradiate forms with 

equal arms are common, as well as forms intermediate with straight 
rods (¢) about 0.6 mm. long. In the region of the lateral tentacles 
forms intermediate between figs. 1 and 2, la and 2a, le and 24, ¢, e, 

may be found, or either the one or the other, this being the region 
of transition between the dorsal and ventral surfaces. The ventral 
perisome is characterized by much heavier and more crowded depos- 
its, especially toward the posterior end, where the relatively very 

large ellipsoids and dumb-bell rods are massed together as thick as 

possible, forming sometimes more than a single layer. Characteristic 
forms of rods are shown by figs. 2 to 2e, these gradually passing into 
such predominating forms as 38, 3a, 3c, in posterior third of ventral 

surface. Sometimes the latter forms predominate over the whole 

ventral surface, the slenderer rods taking second place. These ellip- 

soids are highly characteristic of this species, and commonly attain a 
size of 0.9 by 0.6 mm., varying down to 0.3 mm. in length. The 
largest are irregularly spiny along one side and the surface is irregular. 
The proportion of ellipsoids varies in different individuals; usually 
various sizes of 3a, 2b, and 2d and intermediate Torms predominate, 

“Challenger Holothurioidea, Pt. 1, pl. xxiv, fig. 3, 
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with intermediate stages between 2 and 3v. The small ellipsoids and 
rods are very numerous, many as small as 0.18 mm. in length (2e). 
In a single individual all stages between fig. 1 of the dorsal surface 
and 3 of the ventral are present, the series being 1—2-3a-38. Since the 

deposits are so variable in minute detail, the figures give a far better 
conception than description can give. In the papille the rods are 

practically identical with 14 and 1a, and vary in length from 0.2 to 0.6 
mm. In pedicels such forms as 3), 3b’, 3d, 3e predominate, 3b’ being 
at tip and about 0.2 mm. in tength. 

Variations.—There are two specimens out of the one hundred and 

twenty-three odd examples of this species, which, if seen without the 

others, might lead to some curious conclusions concerning the genus. 
One is from Station 4041, the other from 3836, both hauls containing 
also typical specimens. That from 3836 has about thirty pedicels along 
each ventro-lateral radius, disposed 77 two ¢rregular series, somewhat 

~as in Scotodeima. The inner pedicels, which are the smaller, usually 
alternate with the outer, forming with them a sharply zig-zag series. 
Seattered along mid-ventral radius are ten smaller pedicels, five of 
them being in anterior third of body. Along each dorsal ambulacrum 
about thirty papille cm «a double row. The specimen being rather 
small (50 mm.), there is something peculiar in the deposits. Those of 
dorsal surface are rather shorter and stouter than in typical form, 
being of the a, 4, ¢, d, shapes (fig. 1); and in addition are many very 
short stout rods (0.18 mm.) unsymmetrically branched at either end. 
Deposits of ventral perisome are of 24, 2d, 2e, 3c, 3d types, with few 
spines. In addition are a few very small simple rods (2e) 0.05 to 
0.08 mm. long, possibly larger rods in course of development. 

The second specimen (Station 4041) is 72 mm. long and has twenty- 
six very small pedicels along the mid-ventral line (recalling Pannychia) 
forming a double row for about two-thirds the length of body. There 
are about twenty-four pedicels along either side of ventral surface ina 
single row. The numerous dorsal papille form a double row along each 

ambulacrum. Deposits of dorsal perisome are slender, of the a, , c,d 
types (fig. 1). Those of ventral perisome consist of stout and slender 
rods, the former modifications of fig. 2, 2a types, the latter of the la 
type. They range from 0.15 to 0.45 mm. long, and have unusually 

large robust spines. Of course the presence of a double ventro- 

lateral series of pedicels and median ventral pedicels is quite abnormal 
for this genus. Although the deposits are not typical they seem to 
belong in with those of the other specimens. The presence of a 
double row of dorsal papille recalls O. asper Théel, but the pedicels 
and madreporic canal, as well as deposits, are different. There seems 
to be no other course than to regard these specimens as very aberrent 

examples of O. dnsignis. 
This species differs from 0. asper in the form and size of the 
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deposits, and from QO. glaber (Walsh) in having one instead of two rows 
of papille along each dorsal ambulacrum. In respect to deposits ¢nszg- 
nis resembles glaber more than asper. Koehler and Vaney have very 
adequately described and figured O. glaber. The deposits of this 
species lack the large ellipsoids and the more elaborate cruciform 
rods. QO. invalidus Koehler and Vaney has 15 tentacles, has simple 
rods much like those of Scotodeima, and a double row of papille along 
each dorsal radius. In respect to the deposits the species, as noted by 
the describers, approaches Scotodeima. 

Genus LZ TMOGONE Théel. 

Letmogone THtet, Preliminary Report on the Holothuridze of H. M. 8. Chal- 

lenger, Gifv. Ak. Férth., Bihang., V, No. 19, 1879, pp. 9-10;\ Challenger 

Holothurioidea, Pt. 1, 1882, p. 73. Type, L. wyville-thomsoni Théel. 

Tentacles 15 to 20, rather large, not retractile. Lateral ambulacra 

of ventral surface with large or medium-sized pedicels disposed in a 
simple series all along each side of that surface. Odd ambulacrum 
naked. Dorsal surface with long or short flexible processes or papillee 
disposed in a single or double series all along each of the ambulacra. 
Perisome with numerous wheels and with rods and sometimes cruciform 

bodies. 
LAETMOGONE BISERIALIS, new species, 

Plate LX XV, figs. 5, 5a; Plate LX XVIII, figs. 1, la-e. 

Body rather elongate, four and one-half to five times as long as 
broad, tapering slightly at posterior end, which is bluntly rounded; 
anterior extremity rounded. Ventral surface flattened, dorsal weli 
arched. Mouth terminal but ventral; anus terminal. Tentacles im- 
perfect, but apparently not more than 15; crowns peltate. Pedicels 
slender, 8 to 10 mm. long at middle of body, numerous, about fifty 

to a side, forming a single series along each ventro-lateral radius. 
Midventral radius naked. Papillz rather short (3 to 5 mm.), forming 

two series along each dorsal ambulacrum, about sixty-four papille to 
each radius. Deposits: In ventral perisome, small wheels with twelve 
short spokes and four rather large holes in the nave, two of the holes 
being larger than the other pair, together with simple rods smooth or 
uneven along sides and somewhat spiny and irregularly roughened at 
tips. In dorsal perisome large and small wheels, the former particu- 
larly about base of papille. Large wheels with usually twelve spokes, 
and a large nave with six equal perforations. Papille with crowded 
small wheels, a rudimentary terminal plate, and a few rods near tip. 
Pedicels with much less crowded, small wheels, and many slightly 
curved supporting rods, sparsely spiny on either terminal third; large 
perforated terminal plate present. Color of formalin specimen grayish 
violet. Length, about 90 mm.; width, about 20 mm. 
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Localities.—Type (Cat. No. 21221, U.S.N.M.) from Station 4141, 
vicinity of Kauai Island, 437 to 632 fathoms, volcanic sand, foraminif- 

era; bottom temperature, 41°. Station 3988, vicinity of Kauai, 469 to 
165 fathoms, gray foraminiferous sand, pebbles. 

All but six of the tentacies have been rubbed off, so that it is impos- 

sible to give the exact number, which appears, however, to be in the 
neighborhood of fifteen. This species is especially characterized by 
the numerous pedicels which form a crowded series along either 
ventro-lateral radius. These pedicels are much slenderer than those of 

Lextmogone wyville-thomsoni, or of any other figured species, and are 
not spaced, the bases touching. They are largest in anterior two- 

thirds of body and decrease slightly in length toward the posterior 

extremity. Each pedicel has a flat, sole-like sucking disk about 1 to 

1.5 mm. in diameter. Breadth of ventral surface between the two 
series of pedicels is 16 mm. Papille: are decidedly small for genus, 
and their arrangement in two series on each dorsal radius is unusual 
for this group. 

Calcareous ring is not divided into separate pieces, but forms a con- 

tinuous ring as in Z. wyville-thomsoni. It is thicker and heavier than 
in that species, and the radial portions present deep cup-shaped depres- 
sions on the anterior face. Polian vesicle single, 13 mm. long. Mad- 
reporic canal relatively shorter than in wyvlle. thomson? (about 5 mm.), 
passing upward and backward to open near the middorsal line 18mm. 
from anterior extremity of body. The canal on piercing the body 
wall divides into seven, or probably even more, minute canals, but 

inasmuch as the external perisome has been completely rubbed off it is 
impossible to tell whether each of these tubules ends in a papilla as in 
wyville-thomsoni. Gonad forms a large tuft on right and left sides of 
mesentery; tubules branched. The gonoduct opens to the exterior 
right beside the madreporic canal, but the papilla has been rubbed off. 
No spicules in walls of gonad or of alimentary canal. 

The wheels of ventral perisome are rather scattered and are more 

numerous than the rods. Diameter varies from 0.054 to 0.065 mm., 

the wheels being thus all small and not greatly different in size. Gen- 
erally there are twelve spokes, but occasionally thirteen or fourteen. 
The rim is ona different plane from center; in other words, the wheel 
is shaped like a shallow saucer, the edge being nearest surface of peri- 

some. The large nave is quite constantly pierced by four holes, one 
pair being always larger than the other. The rods separating these 
holes form a convexity similar to that of the larger wheels (Plate XIII, 
fig. 1a). Rods vary in length from 0.12 to 0.3 mm.; their form is 
shown by figures. Owing to the fact that the outer perisome has been 
scraped off the back, except on the papille and on their immediate 
vicinity, it is not possible to give relative abundance of large and small 

wheels between the rows of papille. Papille are crowded with small 
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0.068 mm. in diameter. The spokes are so short that, as in the ven- 
tral wheels, the interspaces appear sometimes as mere perforations. 
These wheels are essentially exactly like those of ventral perisome. 

The large wheels (fig. 1) vary from 0.148 to 0.27 mm. in diameter, and 
there are relatively few, intermediate in size with the small ones. The 
spokes are short and the large nave is centrally pierced by six sym- 

metrical holes, forming a nave within a nave. <A side view (fig. 1a) 
will give an idea of the form of the wheels. Nearly always there are 

twelve spokes. Wheels of pedicels are like those of ventral perisome, 
but rods are larger (fig. 1¢), commonly attaining a length of 0.45 to 

0.55 mm., and are thornier; thorns, however, are all short. There 

appear to be no X-shaped rods, and there are no rods in dorsal peri- 
some, so far as discoverable. Walls of tentacles are strengthened by 
rods and the crown is crowded with them. Here they are of greatly 
diverse sizes and are never straight. 

This species agrees with Z. enzsus Sluiter in having two rows of 
papillee on each dorsal radius, but the papille are short, not long as in 
enisus, Which further has 20 large pedicels to each ventrolateral radius 
instead of 50 or more small ones. In respect to the pedicels béserialis 
approaches L. théeli Ludwig. That form, however, has but one row of 
eight to ten spaced papillee to each dorsal radius, not 64 in two series. 
Further, it may be added that the deposits of b¢ser/alis differ from 
those of the above two species, which are the only ones with which 
the Hawaiian form is directly comparable. 

LAE TMOGONE, species. 

There is a small specimen from Station 4043 (west coast of Hawaii, 
236 to 233 fathoms, gray sand, broken shells, rocks), which has unfor- 
tunately lost all the calcareous deposits. It is therefore futile to 
attempt an accurate identification. Body rather long and slender; 
mouth subventral, anus injured, probably terminal. Tentacles 11, 
large, with circular crowns not greatly wider than the thick stalks. 
Pedicels long and rather slender, upward of 60 in a zigzag series 
along each ventrolateral radius; especially irregular on posterier por- 
tion of body. Papille contracted, shorter than pedicels, about 20 to 
25 in a single series along each dorsal ambulacrum. Body wall thin. 
Color in life: Body translucent grayish or whitish, base of papille 
violet, tube feet transparent. 

Of course the number of tentacles is very small. This, taken with 
the large number of pedicels and single row of dorsal papille, sepa- 
rates the former from both endsus and théeli (20 tentacles). There 
seems little doubt that the specimen is new. 
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Genus PANNYCHIA Théel. 

Pannychia THEEL, Challenger Holothurioidea, Pt. 1, 1882, p.88. Type, P. moseleyi 

Théel. 

Tentacles 20, rather large and nonretractile. Lateral ambulacra of 

ventral surface with large pedicels, disposed in a single row all along 
each side of that surface. Odd ambulacrum with a double row of 
pedicels. Dorsal surface with a crowded series of numerous scattered 
slender processes all along each side. Integument with numerous 
wheels and small wheel-shaped plates. 

PANNYCHIA PALLIDA, new species. 

Plate LX X VIII, figs. 2, 2a—-h. 

Nearly related to P. moseley/ Théel, which it resembles in general 
form and in the character of calcareous deposits, but it differs greatly 
in coloration, in having the median ventral series of pedicles much 
reduced in number, and in the presence of a well-defined calcareous 
ring. Number of tentacles unknown, but in form closely resembling 
those of P. moseley?. Anus terminal, mouth turned ventralwards. 
Pedicels of ventrolateral radii unequal, not particularly large, about 
20 or less to each radius. Pedicels of median ventral radius smaller, 
also unequal, apparently absent from anterior third or fourth of body, 
about twelve to sixteen in number, and unevenly scattered, the majority 
being in hinder half of body; not soarranged as to suggest a double row 

as in moseley7, but rather a very irregular zigzag or meandering series. 
Papille large and small, about 90 on either side of middorsal line, the 
longest about 15 mm., the shortest about 2mm. Arranged much as 
in moseley? with an irregular flank series of short papilla: and about 
two irregular series of dorsals on either side. The latter are not so 
regular as in moseleyi and encroach upon middorsal region. Body 
wall of medium thickness. Deposits similar to those of soseley? ex- 
cept in minor details; large wheels with usually fourteen spokes and 

the crown in center of nave with five or six radii. Color in life, trans- 

lucent grayish with a yellowish tinge, especially on ambulacral appen- 
dages; soles of pedicels abruptly Indian red. Length, 105 mm.; 

breadth, 15 mm. 

Localities.—Type (Cat. No. 21222, U.S.N.M.) from Station 4041, 

west coast of Hawaii Island, 253 to 382 fathoms, gray mud, foramini- 

fera, bottom temperature 41.6°. Cotype (deposits) from 8994, vicin- 

ity of Kauai Island, 330 to 382 fathoms, fine gray sand, foraminifera. 

The specimens are not in so good condition as might be desired, 

inasmuch as the tentacles are scraped off and the body wall badly 

lacerated. I do not think, however, that there are any more pedicels 

to the midventral radius than I have indicated. They are very irregu- 

larly arranged, especially as to distances between the different ones. 
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There are but two to four in the anterior half of the body, and as 
noted above, the anterior fourth of body appears to lack them. About 
seven or eight of these midventral pedicels are situated within 10 or 
16 mm. of anus and are somewhat difficult to separate from the lateral 
pedicels. This will give an idea of how sparsely they are scattered 
along rest of odd radius. No fold or collar is apparent on dorsal sur- 
face above tentacles. Papille are rather long here. Flank papille 
are all rather short. The longest ones are scattered along the inner- 
most series of dorsum. 

Calcareous ring is not divided into separate pieces but forms a con- 

tinuous ring. Radial and interradial portions are clearly discernible, 
however, the former having three prominent teeth anteriorly, and is 
pierced by a large hole. The exact form is best shown by fig. 29, 
Plate LXXVIII. The ring is very delicate and sometimes the lower 
arms of interradial piece grow across the mouth of the posterior sinus, 
forming an irregular hole. Just how constant this form is Lam unable 
to say. Madreporic canal opens to exterior by several (at least five) 
small tubules, just to the right of the genital papilla, which is about 
12 mm. from anterior end of body. Canal runs backward and upward 

from ring canal, and the calcareous particles are much the same as in 

P. moseleyi, possibly a trifle less twisted and interwoven. Polian 
vesicle 20 mm. long, in left interradius of trivium. Gonad in a right 
and a left tuft; tubules slender and thread-like, eight to ten times 

dichotomously divided, extending to posterior extremity of body; not 

bushy. Longitudinal muscle bands undivided, all five of about equal 
width. 

In general perisome are large wheels very similar to those of P. 
moseley?, with 10 to 14 spokes, most commonly 14. Their shape is 
shown better by figures (Plate LX XVIII, fig. 2, 2a, 2c) than by deserip- 
tion. The diameter of these wheels is usually from 0.13 to 0.19 mm. 
The crown, in center of nave, is made up of five or six arms, as is 

sometimes the case in typical moseley?. In ventral perisome wheels 
are spaced, but in the dorsal they are more crowded. Small wheels 
or wheel-like plates (fig. 24) with three or four central and seven to 

ten peripheral holes are especially abundant in walls of pedicels, but 
are common also among large wheels. Their diameter is about 0.046 
to 0.065 mm. Plates similar to Théel’s fig. 8, Plate XXXII“ are 
found at tip of papille, and more or less deformed small wheels (fig. 

2d) in addition, but no spicules like his fig. 9 are discoverable. No 
plates like his fig. 7 were found, but as the dorsal processes of avail- 

able material have been under the influence of weak acid the plates are 
largely imperfect. The disks of the pedicels are strengthened by 
numerous perforated plates with wider and fewer meshes than Théel’s 
fig. 11. There is but one layer of these plates, and in the smaller 

@Challenges Holothurioidoa, Pt. 1, 1882. 
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pedicels the central ones have commonly only a few holes and numer- 
ous peripheral diverging simple or branched processes. 1 can find no 
modified wheel plates similar to Théel’s fig. 12. Around the edge of 
the disk of pedicels are a very few branched three or four armed rods, 
probably growth stages of the plates. In the oral disk are numerous 
rods similar to those herewith figured, about 0.12 to 0.165 mm. in length 

(fig. 24). Besides these are many small wheel-like plates, sometimes 
irregular or imperfect (fig. 22). In the end of the tentacles are many 
long, curved, irregular spiny rods (27) which frequently have the 
ends forked. They vary much in size, but most of them are large, 
commonly attaining a length of 0.8 or 0.95 mm. Théel figures rods 
from tentacles, but does not give dimensions. Presumably his fig. 10 
is drawn to scale, which would make the rods comparatively small. 
The difference in these rods is the most striking that is discoverable 

between the deposits of the two species. 
Both P. moseleyt and Ludwig’s variety henricé are of a very decided 

violet or rose violet tint, but pal/zda is practically colorless, except 
for a faint yellowish shade to the translucent body wall and the disks 
of the tube feet, which are abruptly Indian red. (The color was 
observed in the fresh animal by the writer.) This, combined with the 
feeble development of the midventral series of pedicels, the perfectly 
definite calcareous ring which is herewith figured, and some minor 
differences in the calcareous deposits, especially in the presence of 
long rods in the crown of the tentacles, seem to constitute specific 
differences. Pa/lida is undoubtedly nearly related to moseley/, and 
only future explorations in other localities will decide whether the 
above differences are constant. P. multiradiata Sluiter has wheels 
with fifteen to eighteen spokes. P. moseley/ was taken by the Chal- 
lenger off Sydney in 950 fathoms and off New Zealand in 700 fathoms, 

both from gray ooze. 

Family CUCUMARIID® Ludwig. 

Cucumariide Lupwic, Mem. Mus. Comp. Zool., Harvard College, X VII, no. 3, 

1894, pp. 7, 122. 

Subfamily CUCUMARIINA® R. Perrier. 

Cucumariine Perrier, Holothuries, Exped. du Travailleur et du Talisman, 1893, 

p. 492. 

a Genus THYONIDIUM Diben and Koren. 

Thyonidium Dien and Koren, Kongl. Vet. Akad. Handlingar, 1844, p. 214. 

Type, Th. commune Diitben and Koren= Th. drummondi (Thompson). 

According to Théel: 

Tentacles 20, exceptionally fewer or more, five pairs of larger alternating with five 

pairs of smaller. Ampbulacral appendages in the shape of pedicels sometimes densely 

crowded, sometimes more thinly scattered; often an arrangement of them in rows 

distinguishable along the ambulacra. 
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KEY TO HAWAIIAN SPECIES OF THYONIDIUM. 

a Pedicels scattered all over body; no tables in pedicels...........-._-- hawatiense. 

aa Pedicels in double rows along ambulacra of trivium, absent from ventral inter- 

ambulacra; pedicels crowded with modified tables.........-._.._-- alexandri. 

THYONIDIUM HAWAIIENSE, new species. 

Plate LX XIX, figs. 2, 2a-e. 

Size small; general form subglobose, tapering very slightly toward 
either end, and abruptly narrowed at the neck; no conical caudal por- 
tion; contour of body very broadly elliptical; if neck and tentacles 
were eliminated, animal would resemble a large papillose gooseberry. 
Tentacles, five pairs of large, alternating with five pairs of very much 

smaller ones; only six large tentacles remaining, two pairs apparently 
having been scraped off. Pedicels numerous and scattered, but slightly 
more numerous on trivium and there arranged in irregular rows, 
especially at either end of body; the median line of either ventral 
interambulacrum nearly free from pedicels, thus forming an incon- 
spicuous narrow naked band. Perisome minutely roughened by spires 
of tables. Deposits: Tables with a rather symmetrical, subcircular 
smooth disk pierced by four larger and four smaller alternating per- 
forations; spire composed of two rods, a crossbeam at bottom and 

near summit, the crown ending in two or four teeth, sometimes irreg- 
ular with three. At base of tentacles disks of tables elliptical, with 
four larger central holes and many (fifty or more) smaller perfora- 
tions, the spire often solid or nearly so, ending in two or three teeth. 

No tables in pedicels, the latter having well-developed terminal plates. 
Color in alcohol, violet gray, the pedicels and tentacles brownish. 
Length, 21 mm.; width, 12 mm. 

Locality.—Station 4101, Pailolo Channel between Maui and Molokai 
islands, 148 to 122 fathoms, coral sand, shells, foraminifera; bottom 
temperature, 59.7°; 1 specimen. 

Type.—Cat. No. 21223, U.S.N.M. 
The smaller tentacles are inconspicuous, being only about 1.25 mm. 

long, while the larger are about 4 to 4.5 mm. The former correspond 
to the radii, the latter to the interradii. Perisome is moderately thin 

and rather translucent, though not markedly so. Calcareous ring is 
very large compared with size of animal, being about 13 mm. long. 
Radial pieces have posterior prolongations which are rigidly fused 
with posterior portion of interradial pieces, both being composed of 
numerous smaller polygonal component plates. Anterior portion of 

radial pieces fairly solid; figure will show form of pieces. One small 
madreporic canal and one Polian vesicle. Respiratory trees rather 
small. Tubules of gonad once or twice dichotomously branched and 

containing well-developed eggs. 
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Nearly all the tables of general perisome have the disk similar to fig. 
Qa, Plate LX XIX. This varies in diameter from 0.075 to 0.095 mm.— 

not a great range. Usually one diameter is slightly greater than the 
other. The spire, which commonly has an irregular crown, ends in 
two to four teeth, and is about 0.06 mm. high. Tables are not at all 

crowded in perisome, but are well spaced. End plates of pedicels are 
circular and have a diameter of 0.185 mm. The numerous perfora- 
tions decrease slightly in size toward periphery. The modified tables 
near base of tentacles have a major diameter of 0.1 to 0.12. mm. ‘The 

spires vary considerably in height, but seldom exceed those of regular 
tables. Comparatively few of the latter appear to lack a spire 

entirely. In perisome between mouth and base of tentacles are 
numerous rods much branched and forming rosettes, or the branches 
join, forming irregular perforated plates. They are very irregular in 
outline and vary from 0.027 to 0.07 mm. in length (Plate LX. XIX, fig. 
2e). The tentacles themselves are devoid of deposits. 

This species may be ranged, in Théel’s classification,” along with 
cebuense, magnum, parvum, occidentale, and caudatuin, which have 

deposits of body wall itself, tables, and ‘* calcareous ring of ten simple 
or compound pieces, always with five radial posterior bifurcate pro- 
longations, made up of several separate parts or joints.” ‘The present 
species differs from each of the above in details of calcareous ring, 
deposits, as well as in color. Parvum has but 18 tentacles. The disk 
of the tables of Aawatiense resemble somewhat those of Thyonidium 

inflatum (Sluiter), but the latter have four upright pieces to spire, 
and the animal itself, which is figured by Sluiter,’ has a considerably 
different habit. On the whole, the present species appears very dis- 

tinct from any previously described. 

THYONIDIUM ALEXANDRI, new species. 

Plate LX XIX, fig, 3; Plate LX XX, figs. 3, 3a-e. 

Tentacles 20, five pairs of large ones, alternating with five pairs of 

extremely small ones. Body terete, tapering toward either extremity, 
the posterior being much slenderer than anterior and narrowed into 

a short caudal prolongation; anterior extremity (tentacles entirely 

retracted) truncate. Pedicels in a double series along each ambula- 

crum of trivium, the two ventral interambulacra being entirely naked; 

pedicels scattered all over dorsal and dorsolateral surface, there being 

no regular arrangement on two dorsal radii; pedicels larger than in 

preceding species. Body wall thick and minutely roughened with the 

densely crowded tables. General facies remarkably like Cucumaria. 

Deposits: Tables similar to those of preceding species, but crown 

«Challenger Holothurioidea, II, p. 146. 

bSiboga Holothurioidea, pl. 1, fig. 10. 
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usually ending in about four teeth to each rod; many tables having 
symmetrical disks with numerous perforations; in pedicels numerous 
modified tables with elongate, curved, rod-like disk broadened in cen- 

ter with four perforations and with either extremity narrowed, spat- 
ulate, and perforated with numerous small holes; spire much as in 
normal tables; tables, unlike those of preceding species, very densely 
crowded. At base of tentacles are a few rods with expanded, much 
perforated extremities, these becoming oblong, oval, subcircular, or 

regular perforated plates in perisome surrounding base of tentacles, 

many with and many without spires, and grading into normal tables 
in neck. Color in alcohol whitish, tube feet yellowish. Length, 20 
mm.; greatest breadth, 6 mm. 

Locality.—Station 4044, west coast of Hawaii Island; 233 to 198 
fathoms, fine gray sand, bottom temperatue 47°; 1 specimen. 

Type.—Cat. No. 21224 U.S.N.M. 

The larger tentacles are 4.5 mm. long, the smaller about 1mm. Of 
course in life these dimensions would be somewhat greater. The body 
wall is considerably wrinkled, so that it is probable that the animal is 
considerably contracted. The entire absence of pedicels on the two 
ventral interambulacra and the fairly regular arrangement along the 
three radii of trivium, especially the midventral, gives to the species 
the general appearance of Cucumaria. The tentacles, however, are 
typical of Zhyonidium. The calcareous ring is large (8 mm. long) 
and the radial pieces have long posterior prolongations which are 
composed of many irregular plates. These prolongations of adjacent 
radial pieces are fused for a part of their length, the interradial pieces 
being small and wedged in between anterior portions of radials. For 
exact form see Plate LX XII, fig. 8. One madreporic canal and one 
Polian vesicle. (Gonad very large; tubules unusually short, thick, and 
branched once or twice. 

The tables with regular disks have a major diameter of about 0.086 
to 0.1 mm. (Plate LXXX, fig. 37), this tvpe being very similar to the 
normal tables of the preceding species. The larger irregular disks 
attain 0.012 mm. (30). Spires are about 0.057 mm. high, the two 
uprights being joined by a crossbeam near summit and each ending in 
about four to six teeth. Occasionally the upper crossbeam is absent. 
Figures 3c and 3d show the type of table which crowds the pedicels. 
Many are less regular than this, being curved in the plane of the disk 
as well as in that of the spire. End plates of pedicels have a diame- 
ter of about 0.24 mm.; perforations numerous, rather larger about 

periphery than in center. 
This species differs from hawaziense in the following respects: Shape 

of body, thickness of perisome, color, distribution of pedicels and 
their larger size, presence in pedicels of modified tables, very crowded 
condition of deposits, character of tables, presence of a few rods in 
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base of tentacles, form of calcareous ring. Alexandr? belongs to the 
same section of the genus as the preceding species and is very distinct 
from any known form. The distribution of pedicels is unusual for 
this genus. The specimen is evidently adult, because the gonad is 

very large. i 
This species is named for Mr. A. B. Alexander, of the Bureau of 

Fisheries, fisheries expert during the Hawaiian cruise. To his effective 
codperation in that region of difficult dredging much of the success of 
the undertaking was undoubtedly due. 

Subfamily PSOLIN A’ R. Perrier. 

soline R. Perrier, Holothuries, Exped. du Travailleur et du Talisman, 1903, 

pp. 493, 512. 

Genus PSOLUS OkKen. 

Psolus OKEN, Lehrbuch der Naturgeschichte, Pt. 8, Zool., 1815, p. 352. 

Tentacles, 10; ventral surface flat, with two or three rows of pedi- 

cels, the median radius often without them; dorsal surface convex, 

without ambulacral appendages, usually with large calcareous scales 
or external plates; mouth and anus sometimes with distinct valvular 
plates; edge of body sharp. 

PSOLUS MACROLEPIS, new species. 

Plate LX XIX, figs. 1, la-f. 

Tentacles 10, rather small, arborescent. Body broadly oval, much 

depressed. Dorsal scales not numerous, but large, only slightly 
imbricating, the edges, however, very tightly fitted together; lateral 
scales decreasingly smaller, those surrounding rim rather minute; 
only two rows of scales between mouth and anus, the middorsal 

region being occupied by about four scales larger than the rest. 
Mouth surrounded by five regular triangular valves, the sides of 
which are subequal, and the bases defining a rude circle; a small 
triangular scale between adjacent oral valves at their base; this is 

absent between two scales. Anal aperture surrounded by about 
twelve scales, five of which are shorter and broader than others (see 
figure). Surface of all scales except minute ones about rim of body 

beset with irregularly spaced, small granules, which are rather sparse 
on mouth and mediodorsal scales, and nearly lacking on anal. Sole 
flat; median ambulacrum wholly without pedicels; the lateral ambu- 
lacra with two series of pedicels, of which the outer are smaller, 
rather more numerous and situated close to sharp edge of body. 
Deposits: In ventral perisome perforated plates of irregular shape, 
either smooth or provided with a few knobs, the perforations from 
four to twenty in number; in pedicels a terminal plate and numerous 
elongated, perforated, mostly smooth rod-like plates with undulating, 
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altost spiny Hanser in snes perisome surrounding” base of tenta- 
cles, irregular elongated plates with many perforations; in tentacles 
comparatively very large irregular, curved perforated rods (or some- 

times without perforations and spiny or branched); in finer branches 
of tentacles smaller, very variable rather finely perforated plates. 
Sole thin and translucent. Color in life: Ground color, very dull 
light brown, the center of each scale being a darker brown; five oral 
plates, a pinkish yellow ocher, light carmine at tips, the anal opening 
salmon pink. Length, slightly curved, 19 mm.; breadth, 16.5 mm.; 

width of circle of oral valves, 7.5 mm.; distance from edge of oral 
valves to edge of anal, 6 mm.; from center of oral aperture to center 

of anal, 11 mm. 

Locality. Station 3868, Pailolo Channel between Maui and Molo- 
kai islands, 127 to 154 fathoms, broken coral, coarse gravel, rocks; 
bottom temperature, 60°. One specimen on a lump of lava 

Type.—Cat. No. 21225, U.S.N.M. 
Owing to the fact that the specimen is a trifle bent to conform to 

the surface of the rock on which it was found, the breadth in the figure 
is too great in proportion to actual length. The outlines of the scales 

sar Margin are very inconspicuous, ie plates themselves being very 
tightly fitted together, although imbricating slightly, as do also the 
middorsal plates. In addition to the granules the surface of scales is 
regularly and microscopically roughened, giving under a magnifying 

elass the appearance of tesselation. The series bordering sharp edge 
of body is very small and free from granules. When the oral valves 
are viewed from inner surface a rather narrow oblong scale or plate 
is seen to be fitted over the radial suture between two oral valves, 

there being thus five of these secondary oral scales. Their distal tips 
are pointed, and from the exterior can be indistinctly seen between 
the tips of the primary oral scales. On the inner surface at tip of 

each secondary or inner oral valve is a small, pointed deciduous tooth- 
like ossicle, the five points meeting in center of oral aperture. These 

can not be seen from exterior at all. 
The plates in the sole are well spaced and the largest attain a major 

diameter of 0.24 mm., although the majority are about 0.1385 to 0.15 
mm. The central perforations are usually the largest. Edge of plates 
is undulating or marked by blunt lobes. Knobs are present on most 

of larger plates, such as fig. 14, but plates of the type of fig. 1¢ (length 
0.1 mm.) do not have them as arule. At edge of sole he plates be- 
come considerably larger (0.24 mm.) with relatively smaller holes and 
more prominent undulations on margin. The plates consequently 
appear stouter and heavier. They aul: into the elongated rod-like 
perforated plates sof pedicles which attain a maximum length of 0.28 
min., decreasing in size toward tip of pedicel. The plates in mem- 
brane surrounding base of tentacles are especially distinguished from 
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those in sole by having many comparatively and actually smaller per- 
forations. They vary from oblong to triangular, oval, or irregular, 

and some are to be classed as rods. These plates are smooth, but 
comparatively few of the largest which have the central holes con- 
spicuously larger than the rest have a few knobs on the surface. 
Plates of this type (fig. 1/7) attain a major diameter of 0.22 mm., 

though most of them are shorter than this. The large rods in the 
stem of the tentacles (Le) attain a length of 0.5 mm., but many are 
considerably smaller. They are usually slenderer than fig. 1e, with 
fewer perforations. In the smaller branches of tentacles are smaller, 
crowded, irregular, perforated plates, similar to but smaller than the 

perforated plates in perisome surrounding base of tentacles. They 
are much more irregular in shape. 

The presence of large regular oral valves and of the two rows of 
pedicels on lateral ambulacra allies this form to /’s. farcticus 
(Philippi), tuberculosus Théel, ephippifer Wyville Thomson, and 
diomedex Ludwig, from all of which it is separated by the very nar- 
row region between mouth and anus, there being but two rows of 

large plates intervening. The dorsal plates, are relatively larger than 
in diomedex and the granules smaller and more numerous. There is 
also a great difference in the size of oral and anal valves in macrolepis, 
while the anal valves are quite different from those of déomedezx, as 
may be seen by a comparison of figures.” In macrolep/s the oral 

valves when closed are flush with the general surface of dorsum, but 
in diomedex, judging from the figure, are slightly raised. The 
deposits also present points of difference, especially in the size of the 
knobs on the plates these being large and conspicuous in déomedex. 
The present species may be readily distinguished from the other rela- 
tives above mentioned by the two series of dorsal plates between 
mouth and anus. Diéomedex, from the vicinity of Cocos Island, 
appears to be the nearest of kin. 

@OrdersPARACTINOPODA Ludwig, 1891. 

Family SYNAPTID® Burmeister. 

Synaptide Burmeister, Handbuch der Naturgeschichte, 2. Abth. Zoologie, 1837. 

Subtamily SYNAPTIN A Ostergren. 

Synaptinee OsreRGREN, Ofy. Ak. Férh., 1898, p. 111 (Das System der Synaptiden). 

Genus SYNAPTULA Orsted. 

Synaptula Orstep, Synaptula vivipara, Vid. Meddel. Nat. Foren. Kjobenhayn 

for 1849 ad 1850, 1851, p. 7. Type, Synaptula vivipara Orsted. 

@Mem. Mus. Comp. Zool., X VII, No. 3, 1894, pl. v1, figs. 1, 2, 3. 
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Leptosynapta (part) VeRRILL, Trans. Conn. Acad. Sci., I, Pt. 2, 1867-71, p. 325. 

Type, L. tenuis (Ayres) = Synapta inherens (O. F. Miller); not equivalent 

to Synaptula, but some species referred to Leptosynapta now referable to 

Synaptula. 
Heterosynapta VeRRILL, Trans. Conn. Acad. Sci., I, Pt. 2, 1867-71, p. 346. Type, 

Holothuria viridis Lesueur = Synaptula vivipara Orstergren. 

Chondroclwa (part) OsTERGREN, Ofversigt af Kongl. Vetenskaps-Akademiens 

Forhandlingar, 1898, No. 2, p. 113. Type, Synapta indivisa Semper.— 
Siuirer, Siboga Holothurioidea, 1901, p. 125. 

Tentacles 10 to 27 pinnate, usually with numerous divisions; retractor 

muscles present (except in S. nzgra according to Semper). Cartilagi- 
nous ring present between calcareous ring and ring canal; perforations 
in cartilaginous ring posterior. Anchors with unbranched stock or 
handle “ to shaft, flukes smooth, the middle of the arch beset with small 
granular protuberances. Anchor plates with large central toothed hole 
surrounded by six other toothed? holes, but that nearest handle only 
partly toothed, or smooth, and its outer end rather acute. This hole 
is arched over by a curved rod with two (not four) supports—i. e., it 
is not branched where attached to anchor plates, as in following genus. 
Madreporic canal single, unbranched. 

Synaptula as here used includes the first division of Ostergren’s 
Chondroclwa; that is, all the species enumerated by him with the 
exception of Synapta besclii.° Unfortunately Ostergren’s appropriate 
name can not be retained for this group because antedated by Synap- 
tula Orsted. Orsted’s species (v/v/para) is a fairly typical member of 
this genus, so that it is not possible to restrict Synaptula to a narrowei1 
genus and retain Chondroclwa. 

The still earher name Z7’edemannia Leuckart can not be applied 
with certainty to any species, although it was given ostensibly to 

«This handle is finely toothed, but not with conspicuous divisions, as in Euapta 

and Opheodesoma. 
» A difference in the serrations of these holes exists between Huapta and Synaptula. 

In the former the teeth occupy the whole circumference of the holes (except in 

handle) on the side directed toward exterior of body wall (or that on which the 

bridge occurs in the handle). On the inner side of the plate they occupy only half 

the circumference. In Synaptula the teeth occupy only half (but opposite halves) 

of the circumference on both surfaces of plate. In Opheodesoma the teeth are as in 

Euapta. 

¢ The type of Synapta Eschscholtz (1829) is Synapta mamillosa. This is equivalent 

to the earlier Holothuria maculata Chamisso and Eysenhardt, 1821, according to Dr. 

Hubert Lyman Clark in litt. The name therefore stands Synapta maculata (Chamisso 

and Eysenhardt), with Synapta mamillosa Eschscholtz, 1829, S. oceanica (Lesson, 

1830), ?Synapta radiosa (Lesson, 1830), 2.8. punctulata (Quoy and Gaimard, 1833), 

?S. doreyana (Quoy and Gaimard, 1833), S. beselii Jager, 1833, and possibly others 

as synonyms, The name Synapta can not be used for the inherens group as Oster- 

gren proposed. The genera closely allied to Synapta in the order of their description 

stand as follows: 

Synapta Escascnourz, 1829. Type, [S. mamillosa] S. maculata (Chamisso and 

Eysenhardt) Clark [=S. beselii Jiiger, and authors]. Synonyms: Oncinolabes 
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Listularva vittata Forskal.” Leuckart says: ‘* Muss offenbar ein eigen 

Genus bilden, welches ich Herrn Geheimen Rath Tiedemann zu ehren, 
der sich so gross verdienste um die Anatomie der Echinodermen erwor- 
ben hat, Ziedemannia genannt habe. L.” This is in a footnote. In 
the text above the following occurs: ‘Er [Prof. Leuckart] zeigte 
unter anderen, dass /istularia (folothuria) vittata keine Athmungs- 
werkzeuge habe wie //olothuria tubulosa u. a., dass der Eierstock aus 

zweimehrfach veriistelten Schliuchen bestehe.” Dr. Ostergren writes 
me as follows concerning wittata: “**Chondroclea vittata (Forsk.) 

werden Sie in meinem Verzeichnis der Synaptiden nicht finden. Unter 
der Namen Synapta vittata (Forsk.) findet man in der Litteratur 

verschiedene Arten der Gattungen Chondroclwa und Euapta, von denen 
jedoch keine mit Forskals /“¢stularéa vittata identisch sein diirfte, 

denn diese besitzt nur 12 Tentakel (die Angabe Forskal’s im Texte wird 
durch die Figur bestiitigt). Mir hegen mehrere solchen Arten aus 
dem Rothen Meere vor jedoch konnte ich kein von diesen sicher mit 
der Art Forskél’s identificieren.” 

There can be no certatmty, therefore, that Leuckart really had For- 
skal’s species, and indeed that this species is a Synaptuda, as might be 
surmised from Théel’s summary. If vttata has only 12 tentacles, 
naturally both Théel and Lampert are in error in placing the number 
at 15. The name Ziedemannia consequently can not seriously com- 
pete with Synaptwa. it seems questionable if Forskél’s species can 
ever be accurately identified, since so much confusion already exists 
in regard to it. 

SYNAPTULA KEFERSTEINII (Selenka). 

Synapta kefersteinii SELENKA, Beitriige zur Anatomie und Systematik der Holo- 

thurien, Zeitschr. f. wiss. Zool., X VII, 1867, p. 360, pl. xx, figs. 120, 121. 

(Sandwich Islands. )—Semper, Holothurien, 1868, p. 14, pl. v, fig. 24; pl. 

XXXIX, fig. 11.—THEEL, Challenger Holothurioidea, Pt. 2, 1886, p. 19. 

Authors up to Ostergren. 

Brandt, 1835; ?Reynaudia Brandt, 1835; Chondroclea (part), Ostergren, 

1898. This is a monotypic genus differing from Synaptula in the character 

of the anchor plates, and branched madreporic canal. 

Synaptula Orsrep, 1851. Type, S. vivipara Orsted. Synonyms: Leptosynapta 

(part) Verrill, 1667-1871; Heterosynapta Verrill, 1867-1871; Chondroclea 

(part) Ostergren, 1898. 

Leptosynapta Verrity, 1867-1871. Type, L. tenwis Ayres (not Quoy and Gai- 

mard)=L. inhzrens (O. F. Miiller). Synonyms: Dactylota (part) Brandt, 

1835; Synapta Ostergren (not Eschscholtz), 1898. 

Euapta OsrerGRren, 1898. Type, Eu. godeffroyi (Semper). 

Labidoplax OsvERGREN, 1898. Type, L. buskii (M’Intosh); Synapta tenera Nor- 

man is a nomen nudem. 

Protankyra OsrerGREN, 1898. T ype, P. abyssicola (Théel). 

Opheodesoma nob. Type, GC. spectabilis, new species; see below. Near Euapta. 

aOken’s Isis, X XIII, 1820, p. 685. 

ProcuN. M. vol. xxxii—0/——46 
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Chondroclea kefersteini OstERGREN, Das system der Synapteden, Ofversigt, ete., 

1898, no. 2, p. 114. 

Tentacles 25 to 26, with 30 to 62 (or even 80 according to Semper) 
digits along either side in a crowded zigzag series, or even two series. 
Cartilaginous ring 7 mm. wide, with 17 small perforations on pos- 
terior border. Polian vesicles 23 in the single specimen available. 
Single madreporic canal in dorsal mesentery; madreporic body rather 
elongate. Anchor arms smooth, the stock on handle without proc- 
esses but very minutely roughened along the edge. Anchor plates 
symmetrical, with six larger dentate holes, a smaller partially dentate 
one, together with two large and three or four small smooth ones at 
the handle. Miliary granules, small irregular rods or incomplete 
rosettes. Color in life, brownish green; in alcohol, reddish brown. 

Localities.—Station 4031, Penguin Bank, south coast of Oahu Island, 

27 fathoms, fine coral sand, foraminifera, coral; Station 3876, Auau 

Channel, between Maui and Lanai islands, 28 to 48 fathoms, sand and 

gravel; 5 fragments. 
The specimen from 4031 consists of a fragment about 250 mm. long 

(in life) of the anterior portion of an animal, while those from 3876 
are fragments of the posterior part of two or three smaller individ- 
uals. The former has lost the calcareous deposits through dissolution, 
but in the latter specimens they are in good condition. ‘The deposits 
agree fairly well with Selenka’s figure. In the handle of the anchor 
plates, which are 0.24 to 0.25 mm. long, are three small smooth holes 
and two large. The third large hole, which is smooth in Selenka’s 
figure, is toothed around the posterior border. This hole is consid- 
erably smaller than the other two in the handle and is median in posi- 
tion. Of the three small holes the median is the largest. The rod 
which forms an arch across handle is toothed on posterior border and 
has one or two teeth on outer border. The teeth in the six serrate 
holes are very conspicuous. The stock or transverse handle at the 
end of the shaft of the anchor is without any processes, but it is 
minutely roughened. There are a few granuliform protuberances on 
the central portion at the base where the two flukes join each other. 
Miliary granules are similar to Semper’s figures, namely, small irreg- 
ular rods about 0.01 to 0.0135 mm. long, often expanded into plate- 
like forms. (Plate LX XX, fig. 2.) 

Three fragments of a small individual minus the anterior end were 
also taken at 3876. The deposits are essentially as in the adult, but 
the handle of the anchor plates may have as many as five or six small 
holes. The handle or stock is more frequently absent from the anchor 
shafts, and the miliary granules are simpler than in the above-described 

specimen, almost exactly like Semper’s figures. Ludwig has noted 
that the seventh hole in the anchor plate is toothed” and Bedford? 
in a specimen from Rotuma found toothed and smooth holes. 

«Zool. Jahrb. Syst., III, 1888, p. 818. Proce. Zool. Soc., 1898, p. 847. 
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This species, the type of which came from the Hawaiian Islands, 
may be readily distinguished from other synaptids of the region by 
the number of tentacles. Semper records the species from Samoa, and 
it has been taken also at Amboina, Rotuma, and Kosseir (Red Sea). 

Genus EUAPTA Ostergren. 

Euapta Osrercrex, Das System der Synaptiden, Ofy. Ak. Forh., No. 2, 1898, 

p. 112. Type, Euapta (olim Synapta) godeffroyi (Semper).—Sturrer, Siboga 

Holothurioidea, 1901, p. 128. 

Synapta (part) AuTHors up to Ostergren. 

Tentacles normally 15 (13 to 17) pinnate, with numerous digits either 
free or united by web for half theirlength. Cartilaginous ring absent. 

Stock of anchors branched, arms smooth, but beset in middle of areh 

(opposite end of shaft) with numerous small granuliform protuber- 
ances. Anchor plates with a large central hole, surrounded by six 
(or seven) other large holes, all toothed,“ except that adjacent to 
handle, which is toothed on inner part of circumference only. Handle 
of plate arched over by a curved rod with four supports, i. e., it 
joins the plate in two places, on either side. The handle or attached 
end of anchor plates with two large and several small smooth holes, 
one of the large holes situated on each side of the rather acute outer 

end of the usual large median hole of the handle; the latter, as well as 
the lateral holes of the handle, is spanned by the arched rod. Cal- 
careous ring without conspicuous anterior projections. _Madreporic 
canal single (or very few and dorsally situated), Retractor muscles 
present. 

This is equivalent to section A of Ostergren’s Lwaptu and includes 
godeffroyr (Semper), lappa (J. Miiller), and po/// (Ludwig). 

EUAPTA GODEFFROYI (Semper). 

Synapta godefiroyi Semper, Reisen ein Archipel Philippinen, Pt. 2, I, Holothu- 

rien, 1868, p. 231, pl. xxx1x, fig. 13 (Samoan Islands). 

Euapta godeffroyi OSTERGREN, Das System der Synaptiden, Ofy. Ak. Forh., No. 2, 

1898, p. 113. 

Tentacles 14 to 16 (14 and 15 in Hawaiian examples) pinnate, with 

about 56 to 70 digits united for about half their length by a thin web. 

Deposits: Anchors with smooth arms and about six to eight minutely 
spiny processes to handle of shaft; anchor plates with seven large 
dentate holes and two large and three (or more) small smooth holes in 

handle; the seventh hole acutely ovate and only partially dentate; 
miliary rosettes subcircular with a hole in center. Anchors not 
deformed in Hawaiian specimens. Color in alcohol, creamy white 
with spaced broad bands of olive brown across the back and slightly 
darker lines than general body tone along dorsal radii. The ground 

aA difference in the distribution of the serrations of these holes in Synaptula and 

Huapta has been mentioned under Synaptula. 
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eblor of body 3 is really a livid grayish, closely marbled with creamy 
white representing agereg: itions of rosettes. The brown bands more 

less spotted with whitish. Tentacles grayish green to yellowish 
gray. Polian vesicles large, about 30 in number. Madreporic body 
single, in dorsal mesextery. Length of alcoholic specimen, 250 mm. 

Localities.—Station 3°72, Auau channel between Maui and Lanai 

islands, 43 to 32 fathoms, ee sand, pebbles, coral; Station 3876, 

same locality, 28 to 43 Pagans sand and gravel; Hilo, Hawaii (H. W. 

Henshaw, collector, Acc. No. 41822, U.S.N.M.); 4 specimens. 

The calcareous ring is slightly different from the figure given by 
Semper. Thus the radial pieces have an anterior perforation but the 
posterior border is not so deeply notched, rather less so than the inter- 

radial pieces, which are also a trifle less excavated. The Polian vesi- 
cles are somewhat unequal in length, the longest being 30mm. The 
long rachis of either half of gonad gives off at intervals a slender 
tubule three or four times dichotomously branched. Retractors well 
developed. Madreporic body is elongated. 

The anchor plates, the exact form of which is best seen from the - 
figure (Plate LX X XI, fig. 3c), appear to be rather more regular than in 

Samoan examples, judging from Semper’s figures. The two larger 
smooth holes of handle are symmetrically piaced, the rather acute 
anterior end of the odd half-serrate hole being between their hinder 
ends. Usually there are three small perforations on edge of handle, 
the central one being largest; rarely, however, there is but one, or the 

three are subequal and less regular than in figure. Plates are about 
0.27 mm. long. I find no peculiar archors with triradiate shafts such 
as Semper figures. The arms or flukes are occasionally bent off their 
plane. The stock or handle to shaft has six to eight minutely spiny 
or rugose processes, and there are a few granuliform protuberances at 

the opposite end where the two arms join. Anchors are about 0.38 
mm. long. Rosettes are about 0.021 to 0.027 mm. in diameter. In 

perisome surrounding mouth are many rosettes and numerous straight 

or slightly curved rods thickened or branched, and minutely spiny at 
tip. The surface of these rods, which are abundant also in digits of 
tentacles, is thickly covered all over with minute granuliform spines 
or asperities. Their length in the tentacles is 0.13 to 0.27 mm. and in 
the oral disk 0.12 to 0.24 mra., usuallv nearer the former than latter 
dimensions. (See Plate LX XXI, fig. 3.) These rods are not mentioned 
by Semper, but they were probably overlooked in the type specimens. 
Neither does Bedford speak of them. He found no malformations in 
the deposits in his specimens from Rotuma.@ 

Kuapta godeffroyt has been recorded trom Mauritius, Pelew, Thurs- 
day, Fiji, Samoa, Caroline, and Rotuma. The Hawaiian records thus 
mater uae end its known range. 

@ Proc. Foot Soc,, 189 398, p. . 847. 
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OPHEODESOMA, new genus. 

Type.— Opheodesoma spectabilis. 
Numerous madreporic canals, distributed around the ring canal. 

Cartilaginous ring sometimes present, when perforations are along 
anterior border, not along posterior border as in Synuptula. The 
two large lateral holes in handle of anchor plate absent, the central 
hole larger than in Hwapta, and rounded, not acute, on the outer edge; 
plates otherwise as in Lwapta. Calcareous ring with conspicuous 
anterior projections. Tentaclesand anchorsas in Auapta. Retractors 
present. 

Some notes on this genus will be found under the following species. 
The genus includes species mentioned under section B of Ostergren’s 
Euapta—glabra (Semper), grisea (Semper), and serpentina (J. Miiller). 

OPHEODESOMA SPECTABILIS, new species. 

Plate LX VI; Plate LX XX, figs. 1, la-d; Plate LX XX1, fig. 2. 

Tentacles 15 (very rarely 16), rather long, pinnate; digits, 30 to 70 
(usually 50 to 54), united for half their length by a web. When liy- 
ing the animal is characterized usually by five regular series of num- 
erous large globular protruberances extending from end to end of 
body; occasionally these are absent. Body wall rough, opaque. De- 
posits: Symmetrical anchor plates with six large toothed holes, and in 
the handle one still larger hole (serrate on border toward free or large 
end of plate and rounded, not acute on opposite border), and in addi- 
tion four or five small smooth holes bordering free edge of handle. 
Occasionally one or two small partially serrate holes are present on 
distal border of plate, causing some asymmetry. Anchors wit) smooth 
flukes, and about seven to ten minutely spinous protuberan’ es on the 
stock or handle to shaft. Miliary granules, tiny rosettes v nally with 

a small hole in center. Cartilaginous ring well deve’ oped, with 

medium-sized holes on anterior border, adjacent to ca: areous ring. 

Polian vesicles many (over 100); madreporic canals s: ul and very 

numerous, forming a crowded series over the whole stent of ring 

canal. Color in life, reddish orange spotted with brown, the brown 

forming transverse more or less interrupted bands; ventral surface 

posteriorly grayish, spotted with whitish and barred with dark gray. 

Tentacles dark dull greenish. The protruberances are usually rather 

dark. Length variable. The largest individuals observed were 600 

mm. long (2 feet). Others were 300 to 450 mm, ‘The length depends 

largely, of course, on the amount of extension of the animal at moment 

of measurement. 
Locality. —Pearl Harbor, near Honolulu, Oahu (Aiea and other por- 

tions of harbor). Very common in shallow water on sandy bottom 

and on submerged coral; 60 specimens. 
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Type.—Cat. No. 21226, U.S.N.M. 

The tentacles appear to be quite constantly 15 except for two speci- 
mens which have 16. They are 20 to 25 mm. long when extended. 
Occasionally one or more tentacles are considerably smaller than the 
rest, but as there is no constancy in position, I suppose these repre- 
sent regenerating members. Occasionally individuals are found which 
have lost a tentacle and possess an incipient ‘‘ bud” in its place. As 
noted in the diagnosis, the number of digits varies considerably, but 
in the large tentacles it is usually over 50. The small number of 30 
is found only on small tentacles above alluded to. If one is fortunate 
in finding a tentacle with the digits extended, the web is seen to extend 
slightly beyond the middle of the digits. The longest digits are at 
the middle of the tentacle, and thence they are graduated in size 
toward either end, the smallest being proximad, where they cease 
about 6 mm. from base. The surface of body is very rough with 
the anchors, but the surface of the perisome itself appears to be 

smooth in decalcified specimens. 
The calcareous ring is fairly stout and is composed of 15 pieces, 

there being two interradials between each radial. Both are slightly 
excavated on posterior border. The radials bave a large perforation 

on the anterior border and the interradials a simple subspatulate 
process. ‘The exact form is best appreciated from figures. The car- 
tilaginous ring is about 5 mm. wide and the perforations occur regu- 
larly opposite each piece of the calcareous ring, so that the concave 
posterior border of the piece forms the anterior edge of a perforation. 
These perforations vary in size, even in the same individual, being 
from 0.5 to 1.25 mm. long. In the dorsal mesentery is a single slender 
madreporic canal, and in addition very many (upward of fifty) shorter 
ones form a crowded series all along the ring canal. The latter are 

curved or twisted and are about 0.5 to 1 mm. in length, usually less 
than a millimeter. Polian vesicles are extremely numerous (125 in one 
specimen), and in preserved specimens are often slender and filamen- 
tous, forming a tangled mass of threads all around the ring canal. 
At their base is the wreath of madreporic canals. Length of Polian 
vesicles about 10 mm. or less. Gonad ina right and a left tuft. When 
fully developed it extends nearly to middle of body. The long slender 
rachis gives off at intervals a slender tuft of tubules, which is really a 
single tubule three or four times dichotomously branched. Fairly 
well developed retractor muscles are present. Ciliated urns are 
abundant on mesentery near attachment to body wall. This portion 
of mesentery in anterior part of body is finely perforated. 

The anchor plates are fairly broad for length, the latter being 0.285 
to 0.298 mm. The exact form is best appreciated from figure. Usu- 
ally there are six toothed holes, but occasionally one or two small per- 
forations occur at broad end. A plate with one such is figured. (Plate 
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LXXXI, fig. 2.) Besides the four or five smooth holes on border of 
handle, several very fine perforations are occasionally interpolated 
irregularly between these and the edge. The anchors are 0.4 to 0.45 

mm. long. On the edge at the point where the flukes join are three 
or more inconspicuous granuliform protuberances. The flukes are 

sometimes slightly twisted off their proper plane, and are thus asym- 
metrical. The small rosettes are subcircular and 0.0135 to 0.0189 

mm. in diameter. They are more numerous on the lighter portions 

of the integument (especially ventrad) than on the darker, and are so 

arranged as to give the effect of marbling under low power of micro- 
scope. When they are particularly abundant they leave more or less 
open circular spaces (where they are only scattered) in which an 
anchor and its plate occur. In the perisome surrounding the mouth 
are numerous rods 0.0675 to 0.135 mm. long, smooth except for the 
tops, which are slightly swollen and bluntly toothed or merely rough- 
ened (Plate LX XX, fig. 17). No rods in digits asin Lwapta godeffroy?, 
but relatively few rosettes occur there. 

This strikingly colored synaptid is abundant in the shallow water of 
Pearl Harbor, at Aiea, and other localities. From the shore one may 
see numerous individuals slowly crawling over the soft bottom among 
the scattered sea weeds. Many specimens were taken with a dip net 

from the boat landing at Doctor McGrew’s place, Aiea. When the 

animal is moving the tentacles are slowly brought into play. The 
large globular excrescences, which frequently form five series along 
the body, may possibly aid in locomotion, although numerous indi- 
viduals without these were observed creeping about. It will be noted 
that these protuberances do not form double rows as in Synapta 
maculata i. e., beseli’| and Opheodesoma glabra. 

This species is closely related to Opheodesoma glabra (Semper). I 
have sent specimens to Dr. H. L. Clark, who believes that they are 
referable to glabra, as he is inclined to minimize the importance of the 
cartilaginous ring. After a thorough reexamination, I am unable to 
agree with Doctor Clark and have decided to keep the form separate, 
although in a different genus from that in which I originally placed it 
(Synaptula). ‘Thus, following Doctor Clark, I have considered the 

form of the calcareous particles as of generic value, rather than the 

presence of a cartilaginous ring. 
The following characters in parallel columns will serve to contrast 

spectabilis and glabra. The authorities for the statements concerning 

glabra are in parentheses. Neither Doctor Clark nor I have seen 

specimens of this species. 
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Spectabilis. Glabra. 

Well-developed cartilaginous ring pres- | Cartilaginous ring absent. (Théel.) 
ent. 

| 
. . Na . | . . . . 

Interradial pieces of calcareous ring Interradial pieces tapering anteriorly 
broadly truncate anteriorly; radial pieces | and subacute; radial pieces angular ante- 
rounded anteriorly with large hole. riorly with small hole. (Semper, Pl. 

Ty fn) > | IV, fig. 8a.) 

Surface of body very rough from the Surface of body smooth, not rough- 
anchors (both in life and when preserved | ened by anchors either in life or when 
in aleohol). Anchors he near surface. preserved. Anchors deep in the skin. 

(Semper, ? Sluiter. ) 

Characteristic protuberances when pres- Characteristic protuberances when 
ent forming five single series along body. | present forming five double series along 

| body. (Semper, Pl. II.) 

Color in life, reddish orange spotted — Colorinlife, uniform Van Dyke brown; 
with brown, the brown forming trans- | in alcohol, uniform reddish brown or 
verse more or less interrupted bands; ven- | dark brown. (Semper, Pl. Il, Théel. ) 
tral surface grayish posteriorly, spotted 
with whitish and barred with dark gray. 

aThéel states (Challenger Holothurioidea, Pt. 2, p. 20): ‘‘Cartilaginous ring 

absent.’’ Semper does not mention the ring in his original description (Holothu- 

rien, p. 12), but as he mentions its presence in all the species of Synaptula he 

described we are led to suppose that the structure is absent in glabra. Further- 

more, Sluiter, who has described numerous species of Synaptula (sub nomine Chon- 

droclea), places glabra under Euapta, which he would not have done without 

remark if a cartilaginous ring had been present. Ostergren, who gives primary 

importance to the cartilaginous ring, did not find it in glabra. 

>This I consider an important difference. Semper says (Holothurien, p. 11, 

under Synapta beselii): ‘‘ Bei einer 3 Fuss langen neuen Art, meiner Synapta glabra, 

liegen diese Organe [i. e., the anchors] im Gehen so tief in die Haut eingebettet, 

dass ich sie wegen ihrer ganz glatten schlipfrigen Haut fiir ganz ankerlos hielt, 

solange ich die Haut nicht microskopisch untersucht hatte.’? Under the description 

of glabra (p. 12) he says: ‘‘Hier liegen die Anker * * * so tief in der Haut, 

dass man sie erst nach dem Tode leicht erkennt, denn selbst unsanfte Berthrung 

veranlasst das lebenskr.iftige Thier nicht im Mindesten sie hervorzustrecken, sodass 

ich langer Zeit das Thier flr eine riesige Chirodota hielt.”’ 

I handled over a hundred Opheodesoma spectabilis in life and can safely affirm that 

the anchors are in nowise embedded deep in the skin. They are in evidence as soon 

as one picks up an animal. 

There is no Synaptula with which the present species can be con- 
fused, on account of the fundamental difference in the form of anchor 

stock and the presence of numerous madreporic bodies in combination 
with 15 tentacles. Several species have been listed as Synapta vittata, 
these species being either Synaptula or Huapta. The Synapta or 
Fistularia vittata of Forskal is unknown. Théel lists a 15-tentacled 
* Synapta vittata,” which has a cartilaginous ring (according to Miller, 
although Miller probably did not know a /%stularia vittata.) Under 
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his synonymy Théel gives a ioe rence fe rie: rapath.¢ a This pears is 

that of some Avapta. Lampert? lists Synapta wittata, with the 
same reference to Herapath in synonymy. He, however, examined 

a specimen at first hand, for he found ** nwmerous madreporic bodies.” 
No known species occurs which has madreporic bodies numerous 

(Opheodesoma) and at the same time anchors and plates like those 
figured by Herpath (Zvapta). Just as Doctor Ostergren says, in his 
letter, different authors are trying to fasten Forskal’s name on to 

several different species of at least two genera. Sluiter has recently ¢ 
listed a specimen of ‘* Chondroclwa wittata,” basing his identification 

on Jiiger’s description,” but there is no telling what his 13-tentacled 
species is. He gives no figures. 

Thus it would seem that all the comparisons of Opheodesoma specta- 
bil/s must be made within the genus and not with Synaptulas; Opheo- 
desoma glabra is the only species which shows very close resemblances 
with spectabilis. 

Perhaps the erection of a new genus requires some defense. The 
character of the anchor plates, the numerous madreporic canals, the 
occasional presence of a cartilaginous ring differing in structure from 
that of Synaptula, the presence of anterior projections on calcareous 
ring divides the group of spectabilis, glabra, grisea, and serpentina very 
sharply from that of godeffroy7 and lappa. In respect to the cartilag- 
inous ring, spectabilis bridges the gap to Synaptula, but the differ- 
ences in deposits are sharp, while the ring itself is different in structure. 

Genus PROTANKYRA Ostergren. 

Synapta (part) AuTHors up to Ostergren. 

Protankyra Osrercren, Ofy. Ak. Forh., LV, 1898, p. 116. Type, Synapta abyssicola 

Théel. 

Tentacles 10 to 14 digitate with four or five digits. Retractor mus- 

cles and cartilaginous ring absent. Anchor arms serrate, the vertex 
without minute knobs or granules; stock or handle branched occa- 
sionally. Anchor plates without abruptly narrowed handle and with 
numerous irregular holes. Almost always an irregular perforated 
arch over the attached end of plate, united with latter in several 
places. Circumference of plate uneven or incomplete. 

@Quarterly Jour. Mie. Sci., 1865, pl. 1, fig. 6, is exact reference, according to 

Lampert. 

b Seewalzen, p. 216. 

¢Siboga Holothurioidea, p. 126. 

4 De Holothuriis, 1833, p. 14. 
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PROTANKYRA ALBATROSSI, new species. 

Plate LXXXI, figs. 1, la; Plate LK XXII, figs. 4, 4a-c. 

Tentacles 12 (varying occasionally to 13 or 14), with 4 digits, the 2 
terminal being longest, a series of three to six small ‘‘sensory cups” 
on either side of tentacle between proximal digitand base. Two ventral 

Polian vesicles. Madreporic canal, single, dorsal. Deposits: Anchors 
with a rather long shaft, spiny handle and upward to nine teeth on 
eitherarm. Anchor plates rather large, very variable, with two large 
central holes and numerous smaller ones; edge uneven; occasionally an 
incipient handle. Along the radii, in oral disk, and tentacles, many 
irregular rod-shaped, C-shaped, O-shaped, and variously formed grains. 
Color in life, translucent white, often with a pale lilac tinge. Length 
of large specimen, 100 mm., slender. 

Localities.—Type (Cat. No. 21227, U.S.N.M.) from Station 3840, 

south coast of Molokai Island, 266 to 314 fathoms, light-brown mud, 

sand, rocks; bottom temperature, 46°. Taken also at the following 
stations: 

List of Stations. 

ra Locality. | Depth. | Nature of bottom. 
ion. | 

a ee ee | ———————— == —— 

3835 | South coast of Molokai Island............ 169-182 | Fine brown sand, mud. 
3836 |.-.-- One ails Sele nes sisen kot eleere® ae 238-255 | Brownish gray mud, sand. 
38398 eae (6 (0 irs ae eet RG a sory SORE Res MEAS re ceiae 25 Light-brown mud, sand. 
3895) ||... - GO... Soatsncs aj aceet eek se hectic acne tee see Coral, rocks. 
3984 | Vicinity of Kauai Island................. Fine coral sand. 
3998 |....- Oh Aosiceiane seen tien ee Sem omnes Coarse brown coral sand, shells, rocks. 
4043 | West coast of Hawaii Island..........-.-. 236-233 | Gray sand, broken shells, rocks. 
4044 |..... Osa Sak teen eee ee eee ae elo 233-198 | Fine gray sand. 
4079 | North eoast of Maui Island............... 8 | Gray sand, foraminifera. 
A062) eaeen GO: side Sek eoseyre eee ee eee ee 238 | Gray sand. 
4083 |. -.-- OOS. sesso aes eee ease eee see 25% Do. 
4132 | Vicinity of Kauai Island..............-.. 257-312 | Fine gray sand, mud. 
AI393 | aees GO! e558 os eee ie ee eee 512-339 | Fine gray sand, rocks. 
AI403| Eee (0 (0 ee caeies Saaa scene ooe Sask iasemeer 339-437 | Fine gray sand. 
ATA G | Pree COE areas aera resem asadasee 437-632 | Voleanie sand, foraminifera. 
SAD eee AOS sea aes Hecate Sotto oes ae 632-881 | Coarse manganese sand rocks. 

Ninety specimens. 

Tentacles are usually 12, but specimens with 13 and 14 are occa- 
sionally found, often from the same station as those with 12. The 
digits are fairly constantly 4; only in a single case out of a number 

examined did a tentacle have 5. Along either side of the tentacle 
between the proximal digit and the base is a series of from three to 
six small pear-shaped bodies attached by the smaller end, about 0.2 to 
0.25 mm. in length. They apparently correspond to the ‘ciliated 
sucking disks” which Semper figures for Anapta gracilis. In the 
present specimens they appear to be considerably contracted, and it is 
not certain whether there are cilia present at the tip. The series is 
not always very regular, the proximal body standing out of line in 

many cases. 
The anchor plates are very variable in shape, and many are in dif- 

ferent stages of development. Complete plates range from 0.2 to 
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0.27 mm. in length. There are two large central holes, but the others 
vary so much in size that it is futile to attempt a detailed description. 
The figures will serve to illustrate the usual type. Occasionally there 
is an incipient handle (Plate LX XXII, fig. +), such as is well developed 
in Labidoplax, but plates in the same individual vary greatly in this 
respect. In specimens from a more considerable depth (4141, 4142) 
the outline of the plates is rather more even, the two central holes are 
relatively smaller than those from lesser depths, the calcareous frame- 
work is somewhat stouter, and the plates average a little larger. The 
anchors are 0.24 to 0.85 mm. long. Many are represented by simple 
rods, being ina state of development. The miliary grains vary con- 
siderably in number, being scarce in some specimens and abundant in 

others. When present in normal numbers they are arranged in two 
series along each radius, with others scattered sparsely on either side 
of the series. The O- and C-shaped grains are commonest, but other 
forms are numerous. In some specimens variations of straight or 
slightly curved rods predominate. In the shaft of the tentacle, C- and 

O-shaped bodies predominate, but in the digits slightly curved rods, 
Grains in the body range from about 0.04 to 0.065 mm. in length; 
those in the tentacles are smaller, and those in oral disk smallest. The 

figures are drawn to scale. 
Although this species is undoubtedly closely related to Protankyra 

challenger? (Théel), there are a number of differences of considerable 
importance, namely, the presence of two series of little ‘ 

cups” on tentacles, the variable number of tentacles, arrangement of 
miliary granules, as well as their somewhat different form, more elab- 
orate anchor plates. Even the calcareous ring presents points of dif- 
ference.“ Sluiter? has named a variety s/hoge’ of 7. challenger, the 
plates of which are more like those of the present species than are 
typical challenger’. In other points s/boge seems to be very close to 

challenger’, which was taken in 140 fathoms at Fiji Islands. 

It may eventually be found that challenger? is a very wide ranging 
and variable species, including possibly apparently separate forms, 

but it is pure assumption to so regard it at present. It seems far bet- 
ter, in view of the differences pointed out above, toregard the Hawaiian 
specimens as belonging to a separate species, which may well bear the 
name of the fisheries steamer A/batross. 

. 
sensory 

«Compare Plate LX XXII, fig. 4a, with Plate I, fig. 4d, Challenger Holothurioidea. 

» Siboga Holothurioidea, p. 151. 
¢ This is an unfortunate name, since it invalidates the siboge given on the following 

page (132) to a different species of Protankyra. Since P. siboge is now without a 

name, it may be called Protankyra sluiteri, after its discoverer. 
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Genus ANAPTA Semper. 

Anapta Semper, Reisen im Archipel Philippinen, Pt. 2, I, Holothurien, 1868, p. 

17. Type, Anapta gracilis Semper. 

Tentacles 12, pinnate. Deposits in form of oval or elongate grains, 
or entirely absent. General form, synaptoid. 

ANAPTA INERMIS, new species. 

Plate LX XIII, fig. 2; Plate LX XXII, fig. 1. 

Tentacles 12, digitate, each with about 12 to 16 very small, slender 
digits; end of tentacles rounded without an evident odd terminal digit. 
Digits increase slightly in size distad. General form of body rather 
robust, with rounded posterior extremity. Body wall thin, transli- 
cent, the five longitudinal muscle bands showing plainly. Deposits 

entirely wanting. Color in alcohol, bleached grayish, profusely cov- 
ered with small reddish brown or yellowish brown spots, more abun 
dant in anterior than in posterior part of body. In type these spots 
are fused on anterior half of body, giving a raw sienna tint with larger 
erayish spots and smaller dark brown dots. Often the brownish mud 
in alimentary canal gives the body a brown hue. In some specimens 

the small brown spots are few in posterior portion of body. Calcareous 
ring stout, composed of ten and eleven pieces in two specimens dis- 
sected. Pieces unequal, both radial and interradial with an anterior 
tooth and nearly straight posterior border. One large Polian vesicle. | 
(Plate LX XXII, fig. 1.) One very short, rather inconspicuous, madre- 
poric canal at anterior.edge of dorsal mesentery. Gonad large, with 
a central trunk to either tuft, from which spring branches either sim- 
ple or once dichotomously branched. Alimentary canal very large 
and usually gorged with mud, giving the animal a plump appearance. 
Length, about 100 mm.; greatest breadth, about 14 to 20 mm.: in life 

probably somewhat longer and slenderer. 
Localities.—Type (Cat. No. 21298, U.S.N.M.) from Station 3910, 

south coast of Oahu Island, 311 to 337 fathoms, fine gray sand and 
mud; bottom temperature 43.7°; 2 specimens. Taken also from the 
following stations, in all, 11 specimens. 

List of stations. 

— | 

Sta- reel Locality. Depth. Nature of bottom. 

8839 | South coast Molokai Island ...:.........- 259-266 | Light brown mud, sand. 
3916 | South coast Oahuilslomdie aos see eeeeeee 299-330 | Gray sand, mud. 
SOLO! ene e GO.2 he ee ee es nee genio sae Sele eee 294-257 | White sand, mud. 
3997 || Vicinitycoh Kauan Island S22 ss22 222 esse 418-429 | Fine gray sand, brown mud. 
4088 | North coast Maui Island ............--.--- 306-297 | Fine gray sand. 
4089 |....- (0 (0 ea ets Se te Ee Stree, br a 297-804 Do. 

| 



No. 1555. HAWAIIAN HOLOTHURIA NS—#ISHER. 731 

On account of the absence of deposits in the skin it is rather diffi- 
cult to assign trenchant characters to this species. Consequently a 

figure of the external appearance is given. ‘The pieces of the cal- 
careous ring are a trifle variable and the dorsal radial pieces are likely 
to be a little irregular, as shown in figure. There is constantly but 
one large Polian vesicle. The shaft of the tentacles is very large and 
stout in comparison with the small digits which are slightly irregular 
in length. In life the disparity may not be present. 

The absence of deposits is certainly not due to acid, since a S/g- 

modota in perfect condition, so far as deposits are concerned, was 
taken from the bottle in which specimens were kept for over two 
years. The only known species with which the present form might 
be confused is Anapta subtilis Siuiter from the Bay of Batavia. 
TInermis differs in having 12 to 16 instead of 4 or 5 digits to tentacles, 
and in having a stout calcareous rine instead of a rudimentary one; 

no papille on body in ¢nermis; one instead of several Polian vesicles. 
Inermis 1s also longer in proportion to width than svbt7/7s. Subtilis, 
like tnermis, lacks calcareous deposits. 

Subfamily CHIRIDOTIN AS Ostersren. 

Chiridotine OSTERGREN, Ofv. Ak. Firh., 1898, joy abr 

Genus CHIRIDOTA Esechscholtz. 

Chiridota Escascuoitrz, Zoologischer Atias, Pt. 2, 1829, p. 12. Type, Chiridota 

discolor, Eschscholtz. 

Tentacles 10 to 20, peitets, digitate. Deposits: Groups of wheels 
inclosed within walls of the integument, and, in addition, often more 
or less curved rods. Wheels with six spokes. Hermaphrodite. 

KEY TO HAWAIIAN SPECIES OF CHIRIDOTA, 

a. Wheel papillze numerous, in five longitudinal series on body.......-.- hawatiensis. 
aa. Wheel papille few (8 to 50) ina single dorsal series.........----.--- uniserialis. 

CHIRIDOTA HAWAIIENSIS, new species. 

Plate LX X XJ, fig.5; Plate LX XXII, figs. 3, 3a-e. 

Near Chiridota rigida Semper. Tentacles 12; digits 8 to L0, the 
two terminals being conspicuously larger than laterals, which are 
graduated in size, the smallest being proximad. Ventral interambu- 
1acra witha single rather irregular series of ‘* wheel papillae,” at least 
in proximal half of body; when present beyond middle, very few and 
scattered. Three dorsal interambulacra with many more numerous 
wheel papillee, which are much more crowded in anterior than poste- 
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rior half of body. Anteriorly they are scattered, often encroaching 

upon radii; posteriorly they form a very irregular zigzag series; 
sometimes very féw posteriorly. Papillee unequal in size. Deposits: 
Wheels and numerous scattered, small, slightly curved, and C-shaped 

rods, swollen or knobbed at the tips, together with straight rods 

forked at one or both ends. In tentacles are numerous larger, more 
elaborately branched rods. In addition numerous small oval grains, 

or grains swollen at both ends and constricted in middle, are found in 
longitudinal muscles. Body wall thin, translucent. Color in life, 
between burnt carmine and pomegranate purple, translucent. Wheel 

papille light yellowish red. Length, 15 to 45 mm.; breadth, 2 to 7 
mm.; usually broadest posteriorly. 

Locality.—Reef between Honolulu Harbor and Waikiki, Oahu, in 
tide pools. The animals live a few inches beneath the surface of the 
soft, sandy bottom of numerous tide pools and are very common, 
About 125 specimens. 

Type.—Cat. No. 21230, U.S.N.M. 
In general form the body is cylindrical, often, but not always, 

broader posteriorly than anteriorly. Posterior extremity rounded to 
truncate, depending upon the degree of contraction. Tentacles are 
about 2.5 mm. long and the two terminal digits about 0.5 to 0.57 mm. 
The number of digits is constantly 8 to 10, the same individual having 
tentacles with 8, 9, or 10 digits. In the case of 9 digits there are two 
enlarged terminal ones, just the same as when an even number is 
present. The number of tentacles is very rarely 13. Ina large num- 
ber counted only one individual was found which thus departed from : 
the normal number. As noted in the diagnosis, there is a single series 
of spaced wheel papillee on each of the two ventral interambulacra, 
but in posterior half of body these papille are very few or are want- 
ing. There are rather more papille on middorsal interambulacrum 
than on the two dorso-laterals, although the difference is not great. 
In some individuals a rather irregular series is formed along the three 
interradii, but generally the papille are scattered so that no regular 
serial arrangement is discoverable within each interambulacrum. The 
wheel areas under the microscope are seen to be circular or elliptical, 
usually the latter, and range from 0.24 to 0.6 mm. in diameter. 

Calcareous ring (Plate LX XXII, fig. 837) does not possessany peculiar 
characters. Madreporic canal single, in dorsal mesentery.  Polian 
vesicles, Ll or 12, of which 4 are considerably larger than the rest. 

The wheels (Plate LX X XM, fig. 3) vary in diameter from 0.045 to 0.1 
mm., many sizes being found within a single group, where they are 
packed several layers deep. The small curved rods vary in length 
somewhat, the commoner lengths being found between 0.03 and 0.046 
mm. The tips and sometimes the middle are slightly swollen, the 
former being provided with incipient thorns in some cases. The forked 
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rods are fairly common. All the rods are rather evenly scattered and 
are found in the tentacles, being there different in shape and more 
elaborately branched at the tips and subterminally. (Plate LX XXII, 

figs. 34, c.) These rods are also larger, measuring commonly from 0.048 
to 0.076 mm.. The grains (fig. 3a) are very numerous along the 

longitudinal muscles and are 0.019 to 0.03 mm. in length. 
The species to which Aawaciensis shows nearest relationship are 

rigida Semper, liberata Sluiter, and amboinensis Ludwig. From 
rigida the species differs in haying constantly 8 to 10 digits to the 
tentacles instead of 13; in having less numerous wheel papille, espe- 
cially on the ventral interambulacra; in possessing much heavier 
spokes to the wheels, and probably also in the presence of numerous 
oval and dumbbell grains along longitudinal muscles. The calcareous 

ring is nearly identical with that of /¢berata. From /iberata, hawari- 
ensis differs in distribution of papille, in the presence of branched 
rods in integument, in the greater number of Polian vesicles. _Ambo- 
inensis is very close to r/géda, according to Ludwig's short description, 
and differs from /awaziens/s in the same respects as régida. It is not 
possible to tell from any of the descriptions of the above forms 
whether the much branched rods in the tentacles of Aawaciensis are 
peculiar. If they are, they will afford an additional character of 

importance. 
These little animals were found by the writer in digging for Enter- 

opneusta, Pfychodera laysanica Spengel being rather common in the 

same habitat. The broad, flat reef which extends from Honolulu 

Harbor toward Waikiki is uncovered by the receding tide for a con- 
siderable width. Many little pools are left in the coral, and it is in 
the sandy bottoms of these that Chiridota hawatiensis is so common 
a few inches beneath the surface of the sand. The alimentary canal is 
always gorged with coral sand. (C. /iberata Sluiter lives on live or 
dead coral over which it creeps. 

CHIRIDOTA UNISERIALIS, new species. 

Plate LX XX, fig. 4; Plate LX XX, figs. 5, da-c. 

Tentacles 12; digits 10 to 12, the 2 terminal larger than the rest, the 

subterminal nearly as large, and the rest graduated in size, the proxi- 
mal digits being very small. Middorsal interambulacrum only with 
‘“wheel papille,” which are scattered very irregularly in a single 
lineal series the whole length of body, or are confined mostly to pos- 
teriorhalf. 2apille are of conspicuous size and 9 to 50in number. Sur- 
face of boy, as in preceding species, is slightly roughened by small, 
low, flattish, wart-like eminences, which are apparent only when ani- 
mal is contracted. Deposits: Wheels larger than those of hawaziensis, 
and smooth straight or curved rods slightly swollen at middle and 
with two or three blunt incipient spines at tips. In muscle bands are 
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purple, the other pale lilac; wheel papille whitish; tentacles brownish. 

Length, about 150 mm.; breadth variable, in unconstricted state, 7 to 
3mm. 

Locality.—Station 3892, north coast of Molokai Island, 328 to 414 

fathoms, fine gray sand; bottom temperature 42.5°; 10 specimens. 

Type.—Cat. No. 21229, U.S.N.M. 
The present species is much larger than the foregoing and differs in 

the great reduction in number of wheel papille as well as in color. 

The wheel papille vary greatly in number and apparently are more 
numerous in the ight than in the dark individuals, which have in the 

neighborhood of ten papille, mostly in posterior two-thirds of body. 
In only one case have I found a papilla outside of the micdorsal inter- 
ambulacrum. In one individual a small papilla is situated just at the 
upper edge of a dorso-lateral interambulacrum and is nearly radial in 
position. Inasmuch as the body is constricted at intervals it is not 
possible to tell the exact breadth. Tentacles are much contracted in 
preserved specimens. The proximal digits are often so small that it 
is then difficult to tell whether there are 8 or 10 digits. The prevalent 
number appears to be 12 or 11. The terminal digits are only slightly 
larger than the subterminal, although in an uncontracted state the 
difference may be greater. 

The calcareous ring is sufficiently shown by the figure (Plate LX X XII, 
fig. 5c). There are five Polian vesicles, of which two are much larger 
than the other three. Madreporic canal single, in dorsal mesentery. 
Tubules of gonad unbranched. Retractor muscles rather stout, con- 
fluent with longitudinal bands about 15 mm. from anterior extremity 
of body. 

Wheels from same individual do not differ so much in size as in 

hawatiensis, and are larger than in that species. They vary from 
about 0.12 to 0.19 mm., the majority being about 0.175 mm., in 
diameter. The rods are commonly about 0.08 to 0.12 mm. long, while 

the smooth ones in the muscles vary from 0.041 to 0.08 mm. Most 

of the rods of outer perisome have one to three shallow notches at tip, 
and occasionally a short branch in the center. Somewhat deformed 
grains such as X, fig. 3a, are rarely seen, but real C-shaped rods 
appear to be absent. The deposits are rather evenly scattered, but 
appear to be lacking in tentacles. 

This species differs from the other 12-tentacled forms in the distri- 
bution of the wheel papille, of which there are 2 yciy small number, 

confined to middorsal interambulacrum. I» »cspect to the small num- 
ber of wheels, at least, wazserialis resembles Trochodota purpurea* 

“Not to be confused with Sigmodota purpurea Studer (Chiridota studeri Théei), 

which has S-shaped deposits, and which has been considered as a synenym of Chiri- 

dota contorta Ludwig, a Txniogyrus. 
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(Lesson), but differs in having numerous scattered curved or straight 

rods with swollen notched tips, in addition to the minute smooth rods 

in muscle bands. 7. purpurea has, moreover, sigmoid deposits in the 
external perisome besides the scattered aggregations of wheels. It is 

found at the Falkland Islands. (@. pisan/7, from the Chonos Archi- 
pelago, coast of Chile, 45° south latitude, also resembles wniserialis, 

having C-shaped deposits in the tentacles and one row of wheel papille 
in each of the three dorsal interambulacra. /?/sa7z7 is nearer purpurea 
than is wniserialis. 

Genus TAZINIOGYRUS Semper. 

Teniogyrus Semper, Holothurien, 1868, p. 28. Type, Chirodotau australiana 

Stimpson. 

Tentacles 10 to 12. Deposits, S-shaped rods, and sometimes wheels 
with six spokes, grouped in papille. 

Semper’s genus Zren/ogyrus, founded on Stimpson’s Chirodotu aus- 
traliana, a fairly close relative of Ludwig’s contorta, is quite distinct 

from either Chirédota or Trochodota. 

TANIOGYRUS, species. 

Plate eAXGNe NGI shies 922 

From Station 3919, south coast of Oahu Island, 257 to 220 fathoms, 

gray sand, there is a fragment of a Zien/ogyrus evidently closely 
related to Z. contortu (Ludwig). Tentacles 12; digits probably about 
11 or 12, but tentacles are too contracted to ascertain accurately. 
Wheel papille are present, but the integument is too much injured to 
ascertain arrangement. Polian vesicles 10, of unequal size; madre- 
poric canal single. Deposits, wheels, in groups, and very numerous 
sigmoid rods(Plate LX X XII, fig.2). The wheels resemble those figured 
by Théel,¢ and have a diameter of 0.09 to 0.175 mm., while the sigmoid 

particles are slightly different, as may be seen by comparing figures. 
The latter are 0.185 to 0.23 mm. long, being thus smaller than in 
contorta. 

The color of the specimen is whitish in alcohol, and the length is 

about 60 mm. The specimen is apparently nearly whole, but has 
been twisted and rubbed over sand till it resembles a dirty piece of 

cord. About the only differences which can be determined are in the 
number of Polian vesicles and size and shape of the sigmoid deposits. 

The species is evidently close to contorta. 

«Challenger Holothurioidea, Pt. 2, pl. u, fig. 2a, 

Proc. N. M. vol. xxxii—07——47 
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LIST OF DREDGING STATIONS AND OF SPECIES COLLECTED AT EACH 

STATION. 

Station 3813, south coast Oahu Island. Depth, 264 to 183; bottom, coral sand, lava 

specks, shells: 

Mesothuria murrayt. 

Station 3824, south coast Molokai Island. Depth, 222 to 498; bottom, coral rocks, 

broken shells: 

Bathyplotes patagiatus. 

Station 3834, south coast Molokai Island. Depth, 8; bottom, coral rocks, sand, shells: 

Tlolothuria impatiens, Holothuria fusco-olivacea. 

Station 3835, south coast Molokai Island. Depth, 169 to 182; bottom, fine brown sand, 

mud: 

Protankyra albatrosst. 

Station 3836, south coast Molokai Island. Depth, 238 to 255; bottom, brown gray mud, 

sand: 

Orphnurgus insignis, Protankyra albatrossi. 

Station 3839, south coast Molokai Island. Depth, 259 to 266; bottom, light brown 

mud, sand: 

Orphnurgus insignis, Protankyra albatrossi. 

Station 8840, south coast Molokai Island. Depth, 266 to 314; bottom, light brown 

mud, sand, rocks: 

Protankyra albatrossi. 

Station 3847, south coast Molokai Island. Depth, 28 to 24; bottom, sand, stones: 

Tolothuria paradoxa. 

Station 3863, northeast approach to Pailolo Channel, between Molokai and Maui 

islands. Depth, 127 to 154; bottom, broken coral, coarse gravel, rocks: 

Psolus macrolepis. 

Station 3866, northeast approach to Pailolo Channel, between Molokai and Maui 

islands. Depth, 283 to 284; bottom, gray mud, fine sand: 

Mesothuria murrayi, Pseudostichopus propinquus. 

Station 3872, Auau Channel, between Maui and Lanai islands. Depth, 43 to 32; bot- 

tom, yellow sand, pebbles, coral: 

FHolothuria hawatiensis, Holuthuria anulifera, Huapta godeffroyi. 

Station 3876, Auau Channel, between Maui and Lanai islands. Depth, 28 to 43; bot- 

tom, sand, gravel: 

Holothuria hawaiiensis, Holothuria anulifera, Synaptula  kefersteinti, Huapta 

godeffroyi. 

Station 3883, Pailolo Channel, between Maui and Molokai islands. Depth, 277 to 

284; bottom, globigerina ooze: 

Mesothuria murrayt, Orphnurgus insignis. 

Station 3887, north coast Molokai Island. Depth, 552 to 809; bottom, globigerina mud: 

Pelopatides retifer. 
Station 3892, north coast Molokai Island. Depth, 328 to 414; bottom, fine gray sand: 

Chiridota uniserialis. 

Station 3895, south of Molokai and.west of Lanaiislands. Depth, 252 to 429; bottom, 

coral rocks: 

Protankyra albatrossi, Mesothuria parva. 
Station 3910, south coast of Oahu Island. Depth, 311 to 337; bottom, fine gray sand, 

mud: 

Anapta inermis. 
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Station 3916, south coast Oahu Island. Depth, 299 to 330; bottom, gray sand, mud: 

Anapta inermis. 

Station 3919, south coast Oahu Island. Depth, 257 to 220; bottom, gray sand: 

Mesothuria parva, Anapta inermis, Texniogyrus, sp. 

Station 3979, vicinity of Bird Island. Depth, 222 to 887; bottom, fine white sand, 

foraminifera, rocks: 

Pelopatides rectifer, Scotodeima vitreum, Orphnurgus insignis. 

Station 3984, vicinity of Kauai Island. Depth, 287 to 164; bottom, fine coral sand: 
Protankyra albatrossi. 

Station 3988, vicinity of Kauai Island. Depth, 469 to 165; bottom, gray foraminif- 

erous sand, pebbles: 

Mesothuria carnosa, Bathyplotes patagiatus, Orphnurgus insignis, Letmogone 

biserialis. 

Station 3994, vicinity of Kauai, Island. Depth, 330 to 382; bottom, fine gray sand, 

foraminifera: 

Bathyplotes patagiatus, Orphnurgus insignis, Pannychia pallida. 

Station 3995, vicinity of Kauai Island. Depth, 427 to 676; bottom, fine gray sand, 

rocks: 

Pxlopatides retifer. 

Station 3997, vicinity of Kauai Island. Depth, 418 to 429; bottom, fine gray sand, 

brown mud: 
Mesothuria carnosa, Orphnurgus insignis, Anapta inermis. 

Station 3998, vicinity of Kauai Island. Depth, 235 to 228; bottom, coarse brown 
coral sand, shells, rocks: 

Mesothuria parva, Protankyra albatrossi. 

Station 4015, vicinity of Kauai Island. Depth, 362 to 318; bottom, gray sand, rocks: 

Orphnurgus insignis. 

Station 4019, vicinity of Kauai Island. Depth, 550 to 409; bottom, gray sand, forami- 

nifera, rocks: 

Pzlopatides retifer. 

Station 4021, vicinity of Kauai Island. Depth, 286 to 399; bottom, coral sand, 

foraminifera: 

Mesothuria carnosa, Bathyplotes patagiatus, Orphnurgus insignis. 

Station 4022, vicinity of Kauai Island. Depth, 399 to 374; bottom, coral sand, 

foraminifera, rocks: 

Pelopatides retifer. 

Station 4025, vicinity of Kauai Island. Depth, 275 to 368; bottom, fine gray sand, 

broken shells, foraminifera: 

Ophnurgus insignis. 

Station 4028, vicinity of Kauai Island. Depth, 444 to 478; bottom, gray sand, glo- 

bigerina: 

Pelopatides retifer. 

Station 4031, Penguin Bank, south coast of Oahu Island. Depth, 27 to 28; bottom, 

fine coral sand, foraminifera, coral: 

Synaptula kefersteinii. 

Station 4038, west coast of Hawaii Island. Depth, 689 to 670; bottom, gray mud, 

foraminifera: 

Pelopatides retifer. 

Station 4039, west coast of Hawaii Island. Depth, 670 to 697; bottom, gray mud, 

foraminifera: 

Pelopatides retifer. 

Station 4041, west coast of Hawaii Island. Depth, 382 to 253; bottom, gray mud, 

foraminifera: 

Mesothuria carnosa, Orphnurgus insignis, Bathyplotes patagiatus, Pannychia pallida. 
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Station 4043, west coast of Hawaii Island. Depth, 286 to 233; bottom, gray sand,_ 

broken shells, rocks: 

Letmogone, sp., Protankyra albatrossi. 

Station 4044, west coast of Hawaii Island. Depth, 233 to 198; bottom, fine gray sand: 

Thyonidium alexandri, Protankyra albatrossi. 

Station 4079, north coast of Maui Island. Depth, 143 to 178; bottom, gray sand, 

foraminifera: 

Protankyra albatrossi. 

Station 4081, north coast of Maui Island. Depth, 202 to 220; bottom, gray sand, 

foraminifera: 

Mesothuria parva. 

Station 4082, north coast of Maui Island. Depth, 220 to 238; bottom, gray sand: 

Protankyra albatrossi. 

Station 4088, north coast of Maui Island. Depth, 238 to 253; bottom, gray sand: 

Orphnurgus insignis, Protankyra albatrossi. 

Station 4084, north coast Maui Island. Depth, 253 to 267; bottom, fine gray sand: 

Orphnurgus insignis. 

Station 4085, north coast Maui Island. Depth, 267 to 283; bottom, sand, shells: 

Orphnurgus insignis. 

Station 4086, north coast Maui Island. Depth, 283 to 308; bottom, sand, shells: 

Orphnurgus insignis. 

Station 4088, north coast Maui Island. Depth, 308 to 306; bottom, fine gray sand: 

Mesothuria murrayi, Anapta inermis. 

Station 4089, north coast Maui Island. Depth, 297 to 304; bottom, fine gray sand: 

Anapta inermis. 

Station 4096, northeast approach of Pailolo Channel. Depth, 272 to 286; bottom, 

fine gray sand: 

Mesothuria murrayt, Orphnurgus insignis. 

Station 4101, Pailolo Channel, between Maui and Molokai islands. Depth, 148 to 122; 

bottom, coral sand, shells, foraminifera: 

Thyonidium hawaiiense. 

Station 4110, Kaiwi Channel, between Molokai and Oahu islands. Depth, 449 to 460; 

bottom, gray sand: 

Pelopatides retifer. 

Station 4115, northwest coast of Oahu Island. Depth, 195 to 241; bottom, coral sand, 

foraminifera: 

Mesothuria parva. 

Station 4122, southwest coast of Oahu Island. Depth, 192 to 352; bottom, coarse 

coral, sand, shells: 

Mesothuria parva. 

Station 4123, southwest coast of Oahu Island. Depth, 352 to 357; bottom, fine gray 

sand and mud: 

Orphnurgus insignis. 

Station 4130, vicinity of Kauai Island. Depth, 283 to 509; bottom, fine gray sand: 

Mesothuria carnosa. 

Station 4131, vicinity of Kauai Island. Depth, 309 to 257; bottom, fine gray sand: 

Mesothuria carnosa. 

Station 4132, vicinity of Kauai Island. Depth, 257 to 312; bottom, fine gray sand 

and mud: 

Mesothuria carnosa, Protankyra albatrossi. 

Station 4134, vicinity of Kauai Island. Depth, 324 to 225; bottom, fine coral and 

volcanic sand: 

Mesothuria carnosa, Bathyplotes patagiatus, Orphnurgus insignis. 
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Station 4136, vicinity of Kauai Island. Depth, 294 to 352; bottom, fine coral sand:, 

Mesothuria carnosa. 

Station 4139, vicinity of Kauai Island. Depth, 512 to 339; bottom, fine gray sand 

and rocks: 

Mesothuria carnosa, Protankyra albatrossi. 

Station 4140, vicinity of Kauai Island. Depth, 339 to 437; bottom, fine gray sand: 

Bathyplotes patagiatus, Orphnurgus insignis, Protankyra albatross’. 

Station 4141, vicinity of Kauai Island. Depth, 487 to 632; bottom, volcanic sand, 

foraminifera: 

Pelopatides retifer, Litmogone biserialis, Protankyra albatross’. 

Station 4142, vicinity of Kauai Island. Depth, 632 to 881; bottom, coarse manganese 

sand, rocks: 

Protankyra albatrossi. 

Station 4151, vicinity of Bird Island. Depth, 800 to 813; bottom, fine coral sand, 

foraminifera, stones: 

P:lopatides retifer. 

Station 4176, vicinity of Niihau Island. Depth, 672 to 537; bottom, gray sand, 

mud, foraminifera: 

Pelopatides retifer. 

Station 4187, vicinity of Kauai Island. Depth, 508 to 703; bottom, gray sand, 

foraminifera: 

Pelopatides retifer. 

EXPLANATION OF TECHNICAL TERMS. 

The calcareous deposits are likely to cause some trouble to the naturalist unac- 

quainted with holothurian anatomy, because they have been given arbitrary techni- 

cal names. These names are listed below, together with a number of other technical 

terms which are not self-explanatory. 

ambulacra, the five radii. 

anal teeth, calcareous teeth, five in number, surrounding anus of Actinopyga. 

anchor plates, the perforated, often regular plates which accompany anchors. (Plate 

LXX XI, figs. la, 2.) 

anchors, anchor-shaped deposits of Synapta and allied genera. (Plate LX XX, fig. 1b.) 

buttons, buckle-shaped deposits often accompanying tables. (Plate LX VII, figs. 2c, 

Oke a) 

calcareous ring, a Ying, made up of plates of lime, around the csophagus; generally 

ten pieces, five of which serve as points of attachment for radial muscles (q. v.) 

and are called radial pieces or radialia, while the alternate five are termed interra- 

dial pieces or interradialia. (Plate LX XXII, fig. 1.) 

Cuvierian organs, long, slender, often whitish tubes attached to proximal portion of 

respiratory tree in a tuft or bunch. When ejected violently they serve as organs 

of defense, being very viscid and extraordinarily extensible; present especially in 

species of Holothuria and Actinopyga. 

digitate, said of tentacles when the branches are few and arisé from tip so as to 

resemble miniature fingers. (Plate LX XX1J, fig. 5.) 

disk, perforated plate forming the base of a table. (Plate LX VII, fig. 20.) 

gonad, the ovary or testis, as the case may be. 

interambulacra, interradii, or the five longitudinal areas between the radii. 

interradial pieces, see calcareous ring. (Plate LX VITI, fig. 4a, ir.) 

madreporic canal, the calcareous canal connecting the ring canal of water vascular 

system with body cavity, or with exterior in many Elpidiidee. Often numerous 

in a single individual, frequently single. (Plate LX XX, fig. 1, m.) 
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mesentery, especially the dorsal mesentery, the sheet of transparent tissue joining the 

cesophagus and intestine to body wall. The anterior portion of alimentary canal 

is slung by the dorsal mesentery to the middorsal (interradial) line of body wall. 

(Plate LX XX, fig. 1, me.) 

miliary granules, simplest form of caleareous deposits, namely, more or less irregular 

grains. 

papille, ambulacral appendages in which the sucking disk is absent and the terminal 

plate absent or rudimentary. 

pedicels, tube feet, or locomotor organs, having a terminal sucking disk. 

peltate, said of tentacles having a circular, flattish, or convex crown. 

pinnate, of tentacles having the branches occurring regularly along the sides in two 

opposite series and without subdivisions. (Plate LX VI.) 

plates, thin, flat, wide, usually perforated deposits. (Plate LX XIX, fig. 1, 6.) 

Polian vesicle, cul-de-sac, or reservoir, connected with ring canal of water vascular 

system. (Plate LX XX, fig. 1, p. v.) 

posterior prolongations of calcareous ring. (Plate LX XIX, figs. 2, 3.) 

radial muscles, the five, usually double, bands of muscle running from end to end of 

the animal along the five radii. 

radial pieces, see calcareous ring. (Plate LX XXII, fig. 1, 7.) 
respiratory trees, when present, a pair of long, much-branched outgrowths of wall of 

cloaca, lying in body cavity, usually unequal in length. The left is frequently 

associated with the rete mirabile. (Plate LX XIV, fig. 1, 7.) 

rete mirabile, complex plexus of blood vessels between the dorsal vessel (marginal 

vessel of the rete mirabile) and the lacunar network of the alimentary canal. Some 
of the numerous small retia mirabilia form webs around the terminal ramifications 

of the left respiratory tree. 

retractor muscles, anterior free portion of radial muscle attached to end of radial piece 

of caleareous ring and serving to retract tentacles and anterior portion of body into 

body cavity for protection. 

rods, rod-shaped deposits. (Plate LX XV, figs. 1-5.) 

rosettes, calcareous deposits in the form of rods more or less irregularly and profusely 

branched. (Plate LX VII, figs. 1c, 4a; Plate LX XX, fig. 1c.) 

spire, upright portion of a table. (Plate LXVI, fig. 2a; Plate LX XII, figs. la-e.) 

supporting rods, calcareous rods in walls of tentacles, papillze, and pedicels. (Plate 

LXVIII, fig. 4; Plate LXIX, fig. 1g.) 
table, a perforated plate having a projection, made up of several rods more or less 

joined together, rising perpendicularly from the middle. (Plate LX VI, fig. 2a.) 

tentacle ampullx, vesicles of the ambulacral system connected with the tentacles and 

lying in the body cavity, around the calcareous ring. 
tentacles, modified ambulacral appendages surrounding the mouth, often much 

branched. (Plate LX VI, t.) 

wheels, wheel-shaped deposits. (Plate LX XVIII, fig. 1.) 
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EXPLANATION OF PLATES. 

(All figures were drawn by the writer.) 

Puate LXVI. 

Opheodesoma spectabilis. From a colored sketch of a medium-sized living 

animal. About four-fifths natural size. The present illustration does not 

truly reproduce the shades. The excrescences, and often a narrow trans- 

verse band between them, are much darker than the interspaces; the former 

are brown, the latter orange, except posteriorly on the ventral surface, 

which is grayish barred with darker gray, often almost black. 

Pirate LX VII. 

Actinopyga mauritiana. Rods and grains from ventral perisome, x 200. 
la-d. Rods from dorsal perisome, < 400. 

Actinopyga parvula, Table viewed from above, showing crown and disk. 

2a. Slightly larger table from side. 2b. Disk of table. 2c-e. Buttons. 

2f. Plate and rod from dorsal papilla, x 200. 2g. Caleareous ring, medio- 

dorsal piece without anterior tooth, 3. 

Actinopyga obesa. Rods from perisome, < 400. 

Holothuria paradoxa. Several rods from dorsal perisome, >< 200. 4a. Same, 

< 400. 4b. Rods from dorsal pedicels, * 200. (See also Plate LXIN, fig. 5.) 

Same. Various forms of rods from ventral perisome, >< 200. 

Prate IXVIIE 

Holothuria cinerascens. Crown of table. 1a. Smaller table from side. 1b. 

Larger table. 1c-le. Various forms of disks of tables. 1f. Rough rods 

from general perisome. All x 200. 

Holothuria pervicax. Two views of table. 2a. Tables with rudimentary 

spire. 2b. Various forms of rods from general perisome. 2c. Larger rod 

intermediate between supporting rods and the small button-like rods of 

general perisome, 200. 

Holothuria fuscorubra. Reduced disk of table. 3a-c. Various forms of tables. 

3d. Various forms of buttons. 38e. Button from near tip of pedicel, >< 200. 

_Holothuria hawatiensis. Supporting rods of pedicels and papillae, x 200. 

4a. Two radial and 1 interradial (ir) piece of calcareous ring, * 4. 4b. 

Large table from above, showing disk and crown. 4¢. One type of small 

table. 4d. A largetable from side. 4e. Disk ofsmallertable. 4f. Another 

type of small table. 4g. Various forms of buttons, some of them incom- 
plete, x 200. 

Holothuria arenicola. Table from above, the erown, and side. 5a—5h. Two 

forms of buttons. 5c. Supporting rod, dorsal pedicels, >< 200. 

PLATE LXIX. 

Holothuria pardalis. 1, la-d. Various forms of tables; 1) crown; 1, la disk 

from beneath. le. Supporting rod’from pedicel. 1f. Various forms of 
buttons. 1g. Supporting rod from dorsal pedicel, 200. 

Holothuria anulifera. Disk of table and crown, from above. 2a. Table from 

side. 2b. Table from wall of papilla, viewed from one side; this type 
rather uncommon. 2c. A rare form of complete button. 2d. Usual form 

of incomplete knobbed buttons and knobbed rods, 200. 
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Howden fusco-olivacea. Dee! aarncoNeS aon of pie) 3a. Very rare 

form of large table (tip missing). 3b. Small table. 3c, 3d. Crowns of 

tables. 3e. One ef the commoner tables from side. 3/. Various forms of 

buttons; x and x! are covered with small knobs, but these have been 

omitted to show moreclearly the perforations, * 200. See also Plate LX. X, 

ine, 

Holothuria impatiens. Disk of a regular table. 4a. Crown, from above, and 

characteristic table from side. 4b. Button. 4c. Supporting rod from 

papilla. 4d. Less regular table disk, > 200. 

Holothuria paradoxa. A supporting rod from dorsal pedicel, >< 200. 

PLATE LXX. 

Stichopus tropicalis. Large table, side view. la. Disk of large table. 16 

Crown of smaller table, dorsal perisome. 1c. Smaller table, dorsal peri- 

some; disk, side view, and crown. ld. Rods from dorsal perisome. le. 

Disk of a table intermediate between the large and small tables. 1f. Side 

view of same. lg. C-shaped rods, « 200. Ih. Supporting rod, ventral 

pedicel, < 140. 1i. Spire of ventral table. 

Holothuria atra. Crown and side view of characteristic table. 2a. Disk of 

same. 2b. One of the smallrods from general perisome, * 200. 2c. One of 

the rods forming a perforated plate, < 665. 

Holothuria fusco-olivacea. Supporting rod of pedicel, 200. 

Mesothuria carnosa. Disk of one of the larger tables. 4a. Side view of char- 

acteristic table; only two spire rods shown. 4b. Table seen from aboye, 

showing disk and crown of spire. 4c. Two views of one of the smaller 

tables. 4d. Smaller table with sample crown, viewed from above. 4e. 

Reduced table from wall of pedicel. 4/. Medium-sized rod from oral disk. 

All < 200. 

Pirate LX XI. 

Mesothuria murrayi. Large table viewed from above, showing disk and crown. 

la and 1b. Two characteristic tables showing variation in spire. le. Disk 

of a small table of general perisome. 1d-lg. Various forms of tables from 

pedicels. 1h. Very characteristic simple disk tables of general perisome. 

Here the secondary peripheral perforations are lacking. Compare with 1 

and lc, & 200. 

Mesothuria parva. Characteristic table, side and top view. 2a—2c. Various 

forms of crowns of tables, 200. 

Pseudostichopus propinquus. Deposits from wall of respiratory tree. 3a-h. 

Same, * 400. 

Mesothuria carnosa (young?). Side view of table of a small Mesothuria 

referred with doubt to carnosa. 4a. Disk and crown of same, 200. 

PuatTe LX XII. 

Bathyplotes patagiatus. Disks of tables from ventral perisome. la. Table 

from dorsal perisome. 1b. Disk of table from ventral perisome. 1c. Disk 

of large table from base of the large dorsal papille. 1d. Side view of 

table from yentral perisome. le. Side view of large table from base of 

dorsal papillke. If. Table from dorsal papilla proper. 1g. Two arms 

of a disk of table from perisome at base of a large dorsal papilla. Ih. 

C-shaped rods in subcutaneous layer of body wall. 1h!. From wall 

gonad (lower figure). 17. Supporting rods from dorsal papille. The 

lower figure shows a tip viewed from a flat side, * 175. 17. Caleareous 

ring, radial piece directly over figure, < 4. 1k. Supporting rod from dor- 

sal papilla, > 175. 
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Fig. 2. Pseudostichopus propinquus. Calcareous ring, one of the dorsal radial and 

interradial pieces. 2a. Ventral radial and interradial pieces. 

PLATE TAXCXTIT. 

Fig. 1. Orphnurgus insignis. Dorsal view of largespecimen. Two-thirds natural size. 

2. Anapta inermis. Ventral view, showing general form. Two-thirds natural 

size. 

3. Pseudostichopus propinquus. Ventral view, < 1. 

PLATE LX XIV. 

Fig. 1. Pseudostichopus propinquus. Dissected from above to show alimentary canal, 

anal aperture (a), ring canal (¢), cloacal cavity (c/), gonad (g), longitudi- 

nal muscle bands (lm), dorsal mesentery (m), madreporie canal (me), 

Polian vesicle (p), respiratory trees (7). > I. 

2. Scotodeima vitreum. Ventral view, showing the large semirigid papillee and 

two rows of pedicels on either ventrolateral radius. a, b, c, dorsal papille. 

< 1}. 2a. Calcareous ring, the radial portion with perforation. 6. 

Puate LX XV. 

Fig. 1. Scotodeima vitreum. Rods from large lateral or flank papillae. 1. From 

middle portion. la. From distal portion. 16. Irregular rod from basal 

half. le, 1d. Distal portion. 1c. From tip. le. Characteristic large rod 

from basal portion. Note that le is the other half of 14. x 66. 

2. Same. Rods from dorsal perisome. 2a-c. Other rods from dorsal perisome. 

* 66. See also Plate XI, fig. la. 

3. Same. Rods from wall of gonad. 

4. Same. Rods from ventrolateral pediceis, the larger from near base, the 

smaller from tip. > 66. 

5. Letmogone biserialis. Rod from ventral perisome. 5a. Another rod. > 175. 

Puatre LXX VI. 

Fig. 1. Scotodeima vitreum. Characteristic rod from ventral perisome. la, 1b, le. 

Rods from ventral perisome. 1c. Showing a slightly more complicated 

form than]. 66. ; 

2. Same. Large rod from dorsal perisome. > 66. 

3. Pseudostichopus propinquus. 3a-3b. Rods from wall of gonad. >< 400. 

PraAtTeE LXXVILI. 

Fig. 1. Orphnurgus insignis. 1, la-e. Various forms of rods from dorsal perisome. 

x 66. 

2. Same. 2, 2a-e. Rods of ventral perisome, anterior two-thirds of body. 

x 66. 

3. Same. Large ellipsoid from ventral perisome in posterior third of body. 3a. 

Rod intermediate between ellipsoid and fig. 2, from posterior region, ven- 

tral perisome. 3c. Smaller smooth ellipsoid from same region. 36, 31, 

3d, 3e. Rods from pedicels. (Fig. 1c is the commoner type in the papille. ) 

xX 200. 

Prats LX XVIII. 

Fig. 1. Letmogone biserialis. Wheel from dorsal perisome, viewed from convex side. 

la. Edgewise view of same. 1). Wheels from ventral perisome. That on 

left from convex side, X 175. That on right from concave side, < 350. 

le. Smal! wheel from dorsal papilla, < 175. 1d. Rod from ventral peri- 

some, X 175. le. Rod from pedicel, 175. 
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cave side. 2a. Another from convex side. 2b. Small wheels of general 

perisome and pedicels. 2c. Edgewise view of large wheel. 2d. Modified 

wheel-like plate at end of papille. 2e. Wheel-like plate from oral disk. 

2f. Rod from end of tentacle, 175. 2g. Calcareous ring, radial piece per- 
forated, & 4. 2h. Rods from oral disk. 

BTATE I xOXe 

Psolus macrolepis. Dorsal surface, * 2. la. Same, ventral, x 2. 1b-lc. Plates 

from ventral perisome, < 200. 1d. Calcareous ring, three pieces, radial in 

center, 6. le. Rod from tentacle, x 200. 1f. Perforated plate from 

perisome between base of tentacles and oral valves. 

Thyonidium hawaiiense. Three radial (7) and two interradial (ir) pieces of 

calcareous ring, * 4%. 2a. Disk of table from general perisome. 2b. Side 

view of same. 2c. Spire of table with four prongs. 2d. Disk of table from 

perisome at base of tentacles. 2e. Rod from oral plate, > 200. 

Thyonidium alexandri. Calcareous ring, two radial and three interradial 
pieces, X 4%. 

PuatE LXXX. 

Opheodesoma spectabilis. Cartilaginous ring, Polian vesicles, ete., viewed from 

side. er., cartilaginous ring. cu., ciliated urns. g., gonad. gd., gonoduct. 

i., intestine. m., madreporic canals. me., dorsal mesentery. pv., Polian 

vesicles (very numerous), < 2%. la. Calecareous ring (radial pieces, r, with 

perforations), < 33. 1b. Anchor, slightly less than x 200. 1c. Miliary 

rosettes, upper, 330; lower, less than 200, or same magnification as 

anchor. 1d. Rods from oral disk, >< less than 200. 

Synaptula kefersteinii. Miliary grains, * 666. 

Thyonidium alexandri. Characteristic table, side view. 3a. One of the reg- 

ular tables viewed from above. 3). A larger table with more irregular 

disk, seen from above. 3c, 3d. Tables from pedicels. 3e. Plate from peri- 

some at base of tentacles, & 200. 

Puate LX XXII. 

Protankyra albatrossi. An anchor and miliary grains. la. Anchor plate, 

« 200. 

Opheodesoma spectabilis. Anchor plate, * somewhat less than 200. 

Kuapta godeffroyi. Anchor. 38a. Miliary rosettes. 35. Rod from tentacle. 

3c. Anchor plate, less than 200. 

Chiridota uniserialis. A tentacle, < 13. 

Chiridota hawaiiensis. A tentacle, 13. 

Prate LXXXII. 

Anapta inermis. Calcareous ring, ring canal, ete.; a/., alimentary canal; gon., 

gonad.; m., madreporic canal; pv., Polian vesicle; 7., radial pieces of cal- 

careous ring, X 2. 

Teniogyrus sp. One of the sigmoid deposits, >< 200. 

Chiridota hawatiensis. A wheel. 3a. Grains from subcutaneous layer along 

radii, >< 200. 3b. Rods from tentacles, * 400. 3c. Same. 3d. Calceare- 

ous ring, X 13. 38e. Rods from general perisome, * 200. 2e’. Same, 400. 

(Fig. to right. ) 

Protankyra albatrossi. End of anchor plate, showing incipient handle, x 200. 

4a. Caleareous ring, X 63. 4b. Deposits from tentacles. 4c. From oral 

disk, 200. 

Chiridota uniserialis. Wheel. 5a. Rods from general perisome, x 400. 50. 

From subcutaneous layer, along radii, * 200. 5c. Caleareous ring, * 18. 
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ACTINOPYGA, HOLOTHURIA. 

FOR EXPLANATION OF PLATE SEE PAGE 741. 
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