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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 forty-eighth 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 
botanical collections of the Museum, have been published as Bulletins. 

: RicHarD RaTHBUN, 
Assistant Secretary, Smithsoman Institution, vn 

charge of the United States National Museum. 
JUNE 4, 1915. 
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NEW NORTH AMERICAN BEES OF THE GENUS ANDRENA. 

By Henry L. Viereck and T. D. A. CocKERELL.! 

The genus Andrena is richly represented in Europe, Asia, northern 
Africa, and North America, the species differing greatly in size and 
appearance and having diverse flower-visiting habits. Although 
very many species have been described, it is evident that many more 
remain to be discovered. ‘The present paper makes known a series, 
chiefly from the Rocky Mountain Region. 

-a'. Species with only two submarginal cells. 

a7. Female with yellow face-marks; stigma small. 

ANDRENA VERBESINAE, new species. 

Cotulla, Texas. May 12, 1906, (F. C. Pratt), on Verbesina ence- 
hordes. 

Female.—Length, 11 mm. Robust. Black; all the tarsi and the 
anterior and middle tibiae ferruginous. A mark occupying most of 
clypeus, its lower end trilobed, and very large semicircular lateral 
marks light yellow. Facial quadrangle a very little broader than 
long. Process of labrum slightly emarginate. Clypeus shining, 
well punctured, flattened in middle, with a smooth band; facial 
fovez seen from above light ochreous, occupying a little more than 
half distance between eye and antenna,’ below rapidly narrowing, 

1 A number of years ago Mr. Viereck began a revision of the genus Andrena as found in North America, 

and at different times published part of his results, chiefly in the form of tables. The tables for the sepa- 

ration of the groups and species are nearly completed, but the completion of the whole work is unavoidably 

delayed. It has therefore seemed advisable to publish descriptions of a number of new species, principally 

from the Rocky Mountains. These species were all recognized as new and given names by Mr. Viereck, 

and in working over them I have used Mr. Viereck’s tables, giving the characters separating them from 

species previously described as well as from numerous species not yet published. It has been impossible 

tocredit specifically the matter derived from Mr. Viereck’s manuscript, but it will be understood that while 

Iam alone responsible for the form of the present paper, it is based upon Mr. Viereck’s work and is in every 

sense a product of our joint labors. All the species which Mr. Viereck regarded as distinct are separately 

described, although several appear to me to be varietal forms only and are here given assuch. Mr. Viereck, 

on going over the manuscript, writes that he will provisionally accept my opinions on these matters, being 

at present unable to reinvestigate the questions involved. It is hoped that the account given is sufficiently 

full to enable students to determine all the forms, whether regarded as varieties or distinct species. The 
“key” referred to in this paper is that in Mr. Viereck’s manuscript. The comments within brackets are 
mine alone.—T. D. A. COCKERELL. 

2 This refers, strictly speaking, to the distance between eye and vertical line running through outer edge 

of antennal socket; hence not necessarily to the breadth of the fovea at transverse level of antenna. 
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not going below level of antennae. Flagellum bright red beneath. 
except at base. Third antennal joint much longer than next two 
together, but not quite so long as next three. Head and thorax 
abundantly clothed with ochreous hair, becoming ferruginous above. 
Mesothorax and scutellum dullish, closely punctured; area of meta- 
thorax hardly sculptured. Tegulae light reddish. Wings dusky, 
paler basally. Only two submarginal cells. Stigma very small. 
Basal nervure meeting transverse median. First recurrent nervure 
joining second submarginal not far from its beginning. Hair of legs 
light reddish, dense on tibiae and tarsi. Abdomen shining, well 
punctured, the broad depressed hind margins of segments pale tes- 
taceous, and above this a ferruginous band which is linear on first 
segment and successively wider on the others, until on the fourth 
and fifth it forms a patch covering the most of the middle of the 
segment. All the segments with thin but entire bands of long yel- 
lowish hair, and much of same hair at apex, second segment in middle 
depressed scarey one-third. The male has clypeus entirely ie 
and is without the red bands on abdomen. 

(Resembles Callandrena manifesta, but is quite distinct according 
to Mr. Viereck, who had access to the type of manifesta.) 

Type.—Cat. No. 18119, U.S.N.M. 

b?. Female without light face-marks; head very broad. 

ANDRENA PAPAGORUM, new species. 

Tempe, Arizona. March 30, at flowers of Saliz. (Cockerell.) 

Female—Length, 74mm. Black, with grayish white hair. Head 
extremely broad and short. Process of labrum triangular, pointed. 
Clypeus except at sides brilliantly shining, with very sparse punc- 
tures. Facial foveae seen from above brownish white, occupying 
more than two-thirds space between eye and antenna, ending below 
at about level of top of clypeus. Flagellum dull brownish beneath, 
third antennal joint about as long as the next two together. Meso- 
thorax and scutellum brilliantly shming, very sparsely and feebly 
punctured; area of metathorax granular, scarcely defined. Tegulae 

dark reddish. Wings hyaline, with only two submarginal cells, the 
second transverse cubital being absent. Nervures and stigma amber 
color, first recurrent nervure joining second submarginal at a distance 
from its base equal to about one-half length of first transverse cubital. 
Hair on hind tibiae creamy white on outer side and pure white on 
inner. Abdomen rather narrow, brilliantly shining, without dis- 
tinct punctures, depressed parts of segments reddish, second seg- 
ment in middle depressed two-fifths. Hind margins of segments 
with distinct white hair bands, interrupted in middle on second and 
reduced to a patch on each side on first, on the under side the bands 
are also distinct but narrower. Hair at apex cream color. This 
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falls in the table in a couplet with a species (still undescribed) which 

differs from it by the dullish, almost impunctate clypeus. 
Type.—Cat. No. 18120, U.S.N.M. 
(The type of Andrena coloradina, variety A, described pore has 

only two submarginal cells on one side.) 

b!. Species with three submarginal cells. 

a*. Species of the subgenus Trachandrena. 

a*. Large species with the aspect of Andrena carlini; modified part of second abdomi- 

nal segment extending almost to base of segment in middle; hair of thorax above 

creamy white. 
ANDRENA SWENKI, new species. 

Moscow, Idaho, No. 121. 
Female.—Length, 13 mm. Robust species, superficially resem- 

bling A. wcina. Black, with reddish-black hair, but that on meso- 
thorax, scutellum, post-scutellum, tegulae and borders of tubercles 
creamy white; on underside of anterior femora pallid. Facial 
quadrangle considerably broader than long. Process of labrum 
truncate. Clypeus very coarsely and extremely densly punctured, 
with a median smooth line. Facial foveae seen from above pale 
grayish brown, occupying a little more than half the space between 
eye and antenna, below narrowed, and ending about level with top 
of clypeus or a little lower. Flagellum obscurely reddish beneath. 
Third antennal joint about as long as the next two combined. Meso- 
thorax and scutellum very coarsely punctured, but the surface 
largely hidden by hair. Area of metathorax with very strong, 
rather regular, longitudinal ridges. Tegulae rufo-piceous. Wings 
dusky hyaline, stigma and nervures dark rufo-fuscous, basal nervure 
meeting transverse median, second submarginal receiving first re- 
current nervure bevond middle. Spurs red. Abdomen shining, 
the depressed portions of the segments extremely large, that on 
second in middle occupying at least three-fourths of segment. These 
depressed parts shining and very sparsely and feebly punctured; 
the other parts, which broaden laterally, strongly puctured, but 
first segment shghtly punctured all over. No distinct hair bands. 
In the table it is separated from several allies (A. striatifrons, A. 
semupunctata, A. sprreana) by the distinctly punctured depressed 
part of second abdominal segment. 

Type.—Entomological collection of the University of Nebraska. 

b*. Large species (male), with red hair. 

ANDRENA JOCKORUM, new species, 

Peck, Idaho, April 8, 1900. 
Male-——Length, 12 mm. Black with tarsi reddish apically, 

pubescence throughout warm reddish ochreous, long and brightly 
colored on face and thorax above. Malar space very short; process 
of labrum broad, truncate, shallowly emarginate; clypeus and sides 
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of face coarsely rugoso-punctate, dullish; facial quadrangle broader 
than long; cheeks ordinary, not as broad as eyes; vertex dull, with 
irregular coarse sculpture; antennae stout, black, the flagellum 
beneath faintly brownish, third antennal joint about as long as fourth 
but not so long as fifth, apical joint with a smooth shining apical 
area on inner side. Mesothorax and scutellum dullish, very coarsely 
and closely punctured; metathorax very coarsely granular, the 
rather small triangular area with very coarse rugae, the median one 
reaching its posterior end. Tegulae shining reddish piceous. Wings 
hyaline, faintly brownish, more distinctly so apically; nervures and 

the large stigma ferruginous, second submarginal receiving first 
recurrent nervure in middle. 
Abdomen shining, but quite closely punctured except the hind 

margins and extreme bases of segments; second segment in middle 
depressed about one-half. No hair bands, but all segments with 
abundant erect hair, not dense enough to conceal surface. 

In the table it is separated from A. weedi and A. radiatula by the 
long, dense, nearly erect hair of abdomen. 

Type.—Entomological collection of the University of Nebraska. 

ct. Smaller species, not at all like A. carlini in aspect. 

a>. Abdomen largely ferruginous. 

a®. Female; mesothorax moderately shiny; second abdominal segment in middle 

depressed much more than half; second submarginal not narrow. 

ANDRENA SUBMARIAE, new species. 

Hamilton County, Kansas. 3,350 feet. (F. H. Snow, 326.) © 
Female.—Length, 8 mm. Head and thorax black. Legs dark 

reddish, the hind tibiae and tarsi clear ferruginous. Abdomen bright 
chestnut red, the hind margins of the segments golden. Beneath, 
the segments are largely blackened; above are some irregular blackish 
stains which evidently did not exist in life. Facial quadrangle 
broader than long; process of labrum truncate; clypeus shining, 
strongly and closely punctured. Facial foveae seen from above 
creamy white, occupying more than two-thirds of distance between 
antenna and eye, below they end a little below level of antennae, 
and are not widely separated from eye; flagellum with a light red 
band beneath quite abruptly contrasting with the dark color of the rest 
of the flagellum; third antennal joint about as long as 4 and 5 together. 
Front both striate and punctured. Mesothorax and scutellum with 
large, strong, not dense punctures. Mesothorax dull, scutellum more 

shining. Area of metathorax with rather fine longitudinal ridges 
which send out lateral branches. Tegulae rather light reddish. 
Wings reddish hyaline, stigma and nervures clear ferruginous, basal 
nervure meeting transverse median, second submarginal receiving 
first recurrent nervure well beyond middle. _Scopa of hind tibiae 
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creamy white; hair on inner side of hind tarsi light red brown. Ab- 
domen shining, sparsely punctured, without hair bands, second 
segment in middle depressed more than half, but feebly. Hair at 
apex pale, but suffused with golden. 

Female.—Clear Creek, Colorado. (Baker, 5836.) 

Differs from Kansas type as follows: Flagellum without any red 
band or stripe beneath. Third antennal joint considerably longer 
and more slender, though not as long as the next three joints com- 
bined. Area of metathorax more irregularly wrinkled. Sides of 
mesothorax posteriorly more sparsely punctured. Basal nervure 
falling short of transverse median. First abdominal segment more 
strongly punctured. Hind tibiae and base of tarsi quite dark, not 
clear ferruginous. . 

(I believe this Colcrado A. submariae to be the female of A. mar- 

tialis, and probably specifically distinct from the Kansas type.) 
Paratype-—Cat. No. 18137, U.S.N.M. 

b®. Males; mesothorax duil; second abdominal segment in middle depressed about 

half, the edge of the depression little curved. (The difference between this 

and A. submariae in respect to the depression of second segment is sexual, as 

proved by the sexes of A. sphecodina taken together.) Second submarginal 

cell very narrow. 

-A. martialis is probably a subspecies of A. sphecedina. The males concerned 

may be separated thus: 

Head narrow; basal mervure meeting transverse median; first abdominal seg- 

ireny moras, very. Small punctures: ..\.. 2222522. 22 ho. . oe os sphecodiniformis, 

Head broad; basal nervure falling short of transverse median; first abdominal 

Seo me OISrmCtY PUNCIUTEO .. 02... .cccce soe as gem eee seen wae martialis. 

Very close to martialis, but area of metathorax seems duller and not so heavily 

TILE SU 0a I Na ler Se ene a Ee nee OPT AL © ER e OL eR sphecodina 

A. martialis can not be separated from sphecodiniformis on the character of 

abdominal fasciation. 

ANDRENA MARTIALIS, new species. 

Boulder, Colorado. March 25. (G. M. Hite.) 
Male.—Length, 74 mm. Black, with the apical third of the first 

abdominal segment and nearly all of the second and third bright 
ferruginous. ‘The second and third with a transverse blackish shade 
at base and the third more or less blackened apically. Smail joints 
of tarsi brownish. Pubescence grayish white. Facial quadrangle 
broader than long. Process of labrum truncate. Clypeus finely but 
closely punctured, with a delicate median ridge. Antennae dark, but 
joints 3 to 6 more or less red beneath; third joint a little shorter than 
fourth. Cheeks normal. Mesothorax and scutellum dullish, with 
strong but not large punctures. Area of metathorax triangular, with 
strong irregular ridges. Tegulae dark reddish. Wings reddish 
hyaline. Stigma and nervures ferruginous. Basal nervure almost 
meeting transverse median. Second submarginal cell very narrow, 
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receiving first recurrent nervure well beyond middle. Third sub- 
marginal very broad. Abdomen with extremely minute punctures. 
Hair bands not well defined. Second segment in middle depressed 
nearly one-half, but feebly. Apical plate narrow, broadened at end, 
truncate. 

ANDRENA SPHECODINIFORMIS, new species. 

Platte Canyon, Colorado. (Baker, 5829.) 

Male——Length, about 64mm. Head and thorax black; legs black, 

tarsi obscure reddish; abdomen brownish ferruginous, the first dorsal 
segment with more than the basal half black, the margin of the black 
suffused ; second segment with oval black spot on each side; subapical 
region broadly suffused with black. Pubescence rather dull white, 
long on head and thorax, dense on clypeus, which is well punctured, 
but shining between the punctures. Process of labrum broad, trun- 
cate. HKyes somewhat converging below, so that the lower side of 
the facial quadrangle is not greater than its length; vertex dullish; 
cheeks normal; antennae black, the flagellum with the jomts beyond 
the first brownish beneath, the second to fourth light reddish, third 
antennal joint about as long as fourth, fifth distinctly longer; malar 
space short; mesothorax and scutellum dullish, with sparse very 
feeble punctures; metathorax roughened, the triangular basal area 
with strong long plicae. Tegulae reddish; wings hyaline, faintly red- 
dish, strongly iridescent; stigma amber color, nervures fuscous. 

Second submarginal cell very small, third submarginal not much elon- 
gated. Abdomen shining, without distinct punctures. Second seg- 
ment in middle depressed about one-half. Hair of abdomen rather 
scanty, not forming bands. 

Type.—Cat. No. 18123, U.S.N.M. 

b°. Abdomen not at all ferruginous. 
a’. Males. 

a’. Second abdominal segment in middle depressed over one-half; pubescence red. 

ANDRENA DAVISIANA, new species. 

Boulder, Colorado. May 8, 1907. (J. M. Davis.) 
Male.—Length, 7}.mm. Black with fulvous pubescence, bright on 

thorax above. Head broad. Process of labrum truncate. Clypeus 
strongly and densely punctured. Antennae dark, third joint shorter 
than fourth. Cheeks normal. Mesothorax and scutellum shining, 
with irregular rather small punctures. Area of metathorax, with irreg- 
ular rather weak ridges. 'Tegulae reddish. Wings reddish hyaline; 
nervures and the very large stigma ferrugimous, basal nervure falling 
short of transverse median, second submarginal receiving first recur- 
rent nervure a little beyond middle. Small joints of tarsi ferrugmous. 
Abdomen very finely punctured, not distinctly banded. Second 
segment in middle depressed about three-fifths. Apical plate small. 
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A. tacitula has a similar red-haired form (grossulariae), but it has a 
different area of metathorax and different venation. 

b®. Second abdominal segment in middle depressed less than one-half. 

a®. Stigma and nervures clear amber; second submarginal receiving first recurrent 

nervure near end; hind tarsiclearred. (Area of metathorax much more coarsely 

sculptured than in A. claytoniz.) 

ANDRENA CRATAEGIPHILA, new species. 

Boulder, Colorado. May 10, at flowers of Crataegus coloradensis 
Nelson. (T. D. A. Cockerell.) 

Male.—Length, 74 mm. Black, with pale ochreous hair. Facial 
quadrangle broader than long. Eyes diverging above. Process of 
labrum truncate. Clypeus very densely punctured. Antennae long. 
Flagellum dark brown beneath; third antennal joint not quite as long 
as fourth. Cheeks normal. Mesothorax dullish, with small shallow 
punctures. Scutellum more shinmg. Area of metathorax shining, 
with strong longitudinal ridges. Tegulaerufopiceous. Wings dusky 
hyaline, nervures and the large stigma ferruginous; basal nervure 
falling just short of transverse median. Second submarginal small, 
receiving the first recurrent nervure near its end. Small jomts of all 
the tarsi, and hind tarsi entirely, clear ferruginous. Abdomen convex, 
shining, without distinct punctures. Narrow hind margins of seg- 
ments testaceous. Second segment in middle depressed about one- 
third. Sides of second and following segments with rudimentary hair 
bands. Apical plate with a rather rounded truncation. 

ANDRENA CRATAEGIPHILA, variety. 

Boulder, Colorado. March 30, at Sahz bebbiana. (S. A. Rohwer.) 
Male.—Length, 9 mm. Black, with pale slightly ochreous pubes- 

cence. Facial quadrangle broader than long. Process of labrum 
truncate. Clypeus shining but densely punctured. Facial foveae 
seen from above white, extremely narrow, hardly as broad as the 
width of an ocellus. Flagellum thick, bright ferruginous beneath. 
Third antennal joint about as long as fourth. Cheeks normal. 
Mesothorax dullish, with small not dense punctures. Scutellum 
shining, sparsely punctured. Area of metathorax with large irregu- 
Jar wrinkles. Tegulae rufopiceous. Wings reddish hyaline, nerv- 
ures and the large stigma ferruginous, basal nervure falling a little 
short of transvere median, second submarginal broad, receiving first 
recurrent nervure at its end. Small joints of anterior and middle 
tarsi, hind tarsi entirely and a large part of hind tibiae ferruginous. 
Abdomen very finely punctured, extreme hind margins of second 
and following segments red. Second segment in middle depressed 
about one-third. Rudimentary hair bands at sides of second and 
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following segments. Apical plate broadly truncate. (This is labeled 
as a new variety of A. wmatairiz. It is larger than A. crataegiphila, 
with redder stigma and broader second submarginal, but I believe 
certainly no more than a variation.) 

ANDRENA PROFUNDIFORMIS, new species. 

Fort Collins, Colorado. (Gillette.) October 5, 1901. 
Male.—Length 8mm. Black,smali joints of tarsi light reddish; first 

two abdominal segments ferruginous at the extreme sides, the red area 
of the second enclosing a black spot; hair very pale ochreous, long 
on head and thorax; facial quadrangle broader than long; process of 
labrum broadly truncate; clypeus closely punctured; malar space 
short; cheeks normal; vertex depressed at sides; antenna black, 
flagellum faintly brownish beneath. Third antennal joint distinctly 
shorter than fourth, which is shorter than fifth. Mesothorax and 
scutellum dullish, rather strongly punctured; mesothorax anteriorly 
with three well marked longitudinal grooves. Metathorax rather 
small, roughened, very hairy, the rather poorly defined area with 
very strong longitudinal rugae, the three midde ones especially 
prominent. Tegulae testaceous. Wing hyaline, faintly dusky. 
Stigma reddish amber, nervures more fuscous, basal nervure meeting 
transverse median. First recurrent nervure joining the rather large 
second submarginal considerably beyond middle. 
Abdomen shining, feebly punctured, second segment in middle 

depressed a little less than one-half, the depressed portions of the 
segments obscurely reddish. Hair of abdomen short and sparse, 
tending to form bands at sides of segments 2 and 4. 

Type.—Cat. No. 18126, U.S.N.M. 

This has darker hind tarsi than A. crataegiphila. In the table, the two species are 

separated thus: 

Second abdominal segment depressed decidedly less than one-half. ...crataegiphila. 

Second abdominal segment depressed a little less than one-half...... profundiformis. 

b°. Stigma and nervures chestnut red; second submarginal cell receives first recur- 

rent nervure near middle, or if beyond, not near end; hind tarsi not clear red. 

(The basal nervure meets, or almost meets, transverse median; in davisiana 

it falls considerably short of it.) Species related to A. crataegi, but quite distinct. 

ANDRENA TACITULA Cockerell. 

Boulder, Colorado. June 4, 1905. (W. P. Cockerell.) 

Male.—Length about 7mm. Black, with uniformly pale ochreous 
hair. Facial quadrangle only a little broader than long. Process of 
labrum broadly truncate. Clypeus shining, densely and strongly 
punctured, with a delicate median raised line. Antennae dark, the 
sutures between the joints deep, third joint short, about as long as 
fourth. Vertex strongly punctured. Cheeks normal. Mesothorax 
and scutellum shining, strongly punctured. Area of metathorax with 
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fine but well marked longitudinal ridges. Tegulae dark reddish. 
Wings dusky hyaline, nervures and stigma dark ferruginous. Basal 
nervure meeting transverse median. Second submarginal receiving 
first recurrent nervure just beyond middle. Abdomen shining, with 
small but very distinct punctures. Hind margins of third to fifth 
segments with hair bands and the same at sides of second. Second 
segment in middle depressed about two-fifths. Hair at apex very 
pale yellowish. Apical plate truncate. 

ANDRENA TACITOULA, variety. 

Topaz Butte, Colorado. June 17. (S. A. Rohwer.) 
Male.—Length, 8 mm. Black. Pubescence vary pale ochreous. 

Head very broad. Mandiblesred atend. Clypeus shining, strongly 
and closely punctured. Antennae dark, third joint a little longer 
than fourth. Cheeks normal. Vertex strongly punctured. Meso- 
thorax and scutellum shining, with strong and only moderately 
large punctures, well separated on middle of mesothorax, irregularly 
confluent on scutellum. Area of metathorax with numerous strong 
ridges. Tegulaerufopiceous. Wings reddish hyaline. Basal nervure 
almost reaching transverse median. Second submarginal cell broad, 
receiving first recurrent nervure well beyond middle. Small joints 
of tarsi ferruginous. Abdomen finely punctured, with short thin 
hair and distinct bands at sides of segments. Second segment in 
middle depressed nearly one-half. Apical plate truncate. 

(This was given as a distinct species, but I believe it to be conspe- 
cific with A. tacitula.) 

ANDRENA TACITULA GROSSULARIAE, new variety. 

Topaz Butte, Colorado. June 17. S. A. Rohwer. 

 Male.—Length,8 mm. Black. Tarsi ferruginous apically, man- 
dibles dark chestnut red at apex. Pubescence throughout warm 
reddish ochreous, long and bright on scutellum. Head ordinary, 
facial quadrangle broader than long, process of labrum shallowly 
emarginate. Clypeus rugosopunctate; vertex dull and granular; 
cheeks rather broad; antennae black, flagellum obscurely brownish 
beneath; third antennal joint about as long as fourth; fifth only a 
trifle longer; mesothorax closely punctured, but shining on disk be- 
tween the puctures; metathorax dull and roughened, except the 
rather large triangular basal area, which is well defined, moderately 
shining, and covered with weak irregular longitudinal wrinkles. 

Wing hyaline, faintly dusky apically, nervures and stigma rather 
dusky ferruginous. Basal nervure meeting transverse median, 
whereas in A. jockorum it goes basal of it. First recurrent nervure 
joining second submarginal about the middle. Third submarginal 
not so long as in A. jockorum. 
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Abdomen broad, moderately shining, well punctured, second seg- 
ment depressed one-half in middle. First segment with median 
apical, longitudinal groove. Hair of abdomen short and thin, but 
covering segments, becoming a little thicker at the apices of segment 
laterally so as to suggest imperfect bands. 

(This is a red-haired variety of A. tacitula.) 

Type.—Cat. No. 18124, U.S.N.M. 

6’. Females. 

a°. Scutellum excessively densely and strongly punctured; wings dark. 

ANDRENA PERDENSA Viereck. 

Westlake, Colorado. July 7, 1900. 
Female.—Length, 114 mm. Black, with short pale ochreous hair 

on head and thorax above, tubercles, sides of metathorax and an- 

terior femora beneath. Hair on legs mostly sooty, but orange fer- 
ruginous on inner side of anterior tarsi, in complete contrast with the 
black hair of middle tarsi (hind tibiae and tarsi missing). Facial 
quadrangle rather longer than broad. Process of labrum broadly 
rounded; clypeus dull, strongly and closely punctured, the lower 
half with a median smooth line sides of face closely punctured. 
Facial foveae as seen from above brown-white, occupying rather more 
than one-half distance between eye and antenna, but rapidly nar- 
rowing below, so that at level of antennae they are very narrow, end- 
ing little separated from eye, at about level of top of clypeus. Fla- 
gellum obscure brownish beneath; third joint hardly as long as next 
two combined. Mesothorax and scutellum very densely and coarsely 
punctured. Area of metathorax with very strong and well-defined 
ridges, some of them zig-zag. Tegulae large, ferruginous, with a 
large fuscous patch. Wings strongly brownish, nervures and stigma 
dark reddish. Basal nervure falling just short of transverse median. 
Second submarginal receiving first recurrent nervure well beyond 
middle. Spurs pale ferruginous. Abdomen strongly and quite 
closely punctured, without hair bands. Second segment in middle 
depressed about three-fifths. Hair at apex dark fuscous. 
A specimen from Vernon, British Columbia, labelled perdensa, is a 

different species. It differs from Colorado A. perdensa by the shining 
clypeus, truncate process of labrum, smaller and not quite so coarsely 
sculptured area of metathorax, basal nervure meeting transverse 
median, third submarginal cell longer. The hind tibiae and tarsi 
are present in this specimen and have brown-black hair. 

Collected June 21, 1903. 
The original A. perdensa came from British Columbia, so perhaps 

the Colorado insect is not truly of that species. 

6°. Scutellum with distinctly separated punctures. 
a'!. Hind tibae and tarsi black or nearly; second eudeedaed segment depressed in 

middle more than half; hair at apex of abdomen pale reddish. 
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ANDRENA CYANOPHILA Cockereil. 

Florissant, Colorado. July 5, 1907. At flowers of Argentina 
anserina. (S. A. Rohwer.) : 

Female.—Length, 9 mm. Black, with pale ochreous pubescence, — 
becoming white beneath. Facial quadrangle a little broader than 
long. Process of labrum narrowly truncate. Clypeus shining, 
coarsely and confluently punctured, with a smooth median line. 
Facial foveae seen from above white, rather broad, below going below 
level of antennae. Flagellum dark reddish beneath. Third antennal 
joint about as long as next twocombined. Mesothorax and scutellum 
shining, with extremely large punctures. Area of metathorax with 
sharp irregular ridges. Tegulea dark reddish. Wings dusky hyaline. 
Stigma and nervures dark reddish. Basal nervure meeting trans- 
verse median. Second submarginal receiving first recurrent nervure 
beyond the middle. Hair on hind tibiae white, on inner side of 

hind tarsi light orange. Abdomen shining, the nondepressed por- 
tions closely punctured, second segment in middle depressed almost 
three-fourths. Imperfectly developed hair bands at sides of second 
and following segments. Hair at apex light ochreous. 

This species is close to A. happotes, but distinct. 

? ANDRENA CYANOPHILA, variety. 

Fort Collins, Colorado. June 22, 1899. (Gillette.) 

Female—Length, 94 mm. Black, including the legs. Pubescence 
grayish white with a slight ochreous tinge. Facial quadrangle about 
as broad as long. Process of labrum truncate. Clypeus shining, 
strongly and closely punctured, with a strong median raised line. 
Facial foveae seen from above snow white, occupying about half the 
space between eye and antenna; below narrower, reaching about to 
level of top of clypeus, separated from eye by a narrow shining band. 
Flagellum stained with bright chestnut red beneath. Third antennal 
joint hardly as long as the next two combined. Mesothorax and 
scutellum shining, with large and deep irregularly placed punctures. 
Metathorax entirely dull, swollen at sides, the area well defined, 
with very strong irregular wrinkles and sharply cut off behind by a 
slender transverse ridge. Tegulae reddish, wings reddish hyaline, 
stigma and nervures dark rufofuscous. Basal nervure meeting 
transverse median. Second submarginal cell receiving first recurrent 
nervure well beyond the middle, hair on outer side of hind tibiae 
white, on inner side of hind tarsi pale reddish. Abdomen shining, 
very distinctly but rather finely punctured. Second segment de- 
pressed in middle more than two-thirds; rudimentary white hair 
bands at sides of segments 2-5. Apical hair light golden. 

(This was given as a distinct species, but I believe it to be con- 
specific with cyanophila.) 
6". Hind tibiae and tarsi red. 
a’*, Mesopleura granular; mesothorax with small punctures. 
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ANDRENA TRUMANI, new species. 

Volga, South Dakota. 
Female.—Length, 10 mm. Black, with grayish-white hair. Hind 

tibee and middle and hind tarsi clear ferruginous. Facial quadrangle 
broader than long. Process of labrum short, emarginate. Clypeus 
microscopically tessellate, strongly and closely punctured, with a 
median impunctate line, the lower part of which is smooth and shiny. 
Facial foveae seen from above grayish-white, occupying about two- 
thirds space between eye and antenna; below they en drather broadly, 
a short distance below level of antennae. Antennae dark; third 
joint a little longer than the next two combined. Mesothorax dullish, 
with rather small not very dense punctures; hindpart of mesothorax 
and scutellum more shining, very sparsely punctured. Sides of meso- 
thorax very densely fringed with hair, the area broad triangular, 
irregularly wrinkled. Tegulae reddish. Wings quite dusky, with a 
reddish tint. Stigma and nervures ferruginous, stigma very bright. 
Basal nervure meeting transverse median. Second submarginal 
large, receiving first recurrent nervure about middle. Hair on hind 
tibiae cream color. Abdomen with small but very distinct and numer- 
ous punctures. Hind margin of first segment narrowly red. Seg- 

ments 2-4 with thick white hair bands, that on 2 interrupted in | 
middle. Hair at apex light reddish. Second segment in middle 
depressed more than one-third, but less than one-half. 

Type.—Collection of the American Entomological Society. 

b!?. Mesopleura with small punctures; mesothorax with very small punctures. 

ANDRENA TITUSI, new species. 

Fort Collins, Colorado. May 7, 1901. (Titus.) 
Female.—Length, 10mm. Black, ratherslender. Thesmall joints 

of tarsi, middle and hind basitarsi and hind tibiae clear ferruginous. 
Pubescence grayish white, faintly ocherous. Facial quadrangle 
broader than long. Process of labrum narrow at apex, not emargi- 
nate. Clypeus shining, strongly and quite closely punctured, with a 
median smooth line. Facial foveae white, occupying about two- 
thirds distance between eye and antenna, ending narrowly below at 
about level of top of clypeus. Flagellum obscurely brownish beneath; 
third jomt long, a little longer than next two together, but not so 
long as next three. Mesothorax somewhat shining, rather closely 
punctured. Area of metathorax small, coarsely, very irregularly 
wrinkled, all other parts of metathorax very densely hairy. Tegulae 
dark brown. Wings reddish hyaline. Stigma and nervures reddish 
amber. Basal nervure meeting transverse median. The broad 
second submarginal receiving first recurrent nervure very near its 
end. Spurs creamcolor. Hair on hind tibiae very pale clear yellow- 
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ish. Abdomen shining, with extremely minute punctures, these prac- 
tically absent on segments beyond middle. Hind margins of segments 
2—4 with white hair bands, broadly interrupted in middle on 2 and 3. 
Hair at apex light reddish. Second segment in middle depressed 
more than one-third; but much less than half. 

Type.—In the Titus collection. 

c'2, Mesopleura strongly punctured. 

ais, Rugae of area of metathorax rather fine. 

ANDRENA LINCOLNI, new species. 

Lincoln, Nebraska. April. 
Female.—Length, about 10} mm. All the tibiae and the tarsi 

bright ferruginous, the anterior tibiae somewhat suffused with dusky. 
Pubescence very pale ocherous, on underparts almost white. Facial 
quadrangle broader thanlong. Mandibles, process of labrum (broadly 
truncate) and lower margin of clypeus entirely dark red. Clypeus 
shining, with strong rather dense punctures; no smooth median line. 
Facial foveae seen from above yellowish white, occupying two-thirds 
distance between eye and antenna; below they end at about level of 
top of clypeus. Front punctured; flagellum dark reddish; third 
antennal joint hardly as long as next two combined. Mesothorax 
and scutellum with very strong rather close punctures. Area of 
metathorax with strong, rather regular, long wrinkles, and bounded 
behind by a sharp transverse ridge. Tegulae reddish. Wings dusky 
hyaline, stigma and nervures chestnut red; basal nervure meeting 
transverse median; second submarginal cell rather small, receiving 
first recurrent nervure well beyond middle. Hair on hind tibiae white. 
Abdomen finely and closely punctured, hind margins of segment dark; 
second segment in middle depressed a little more than one-half. 
Segments 2-4 with dense white hair bands, broadly interrupted on 2 
and narrowly on 3. Hair at apex pale ferruginous. 

Type.—Entomological collection of the University of Nebraska. 

613. Rugae of area of metathoracic large and coarse. 

ANDRENA MOSCOVENSIS, new species. 

Moscow, Idaho. 

Female.—Length, 10mm. Black. Hair dull white. Facial quad- 
rangle broader than long. Process of labrum truncate. Clypeus 
shining, strongly and closely punctured, without any smooth line. 
Facial foveae seen from above grayish-white, occupying at least two- 
thirds distance between eye and antenna, and almost reaching lateral 
ocelli; beneath they taper to an obtuse point below level of top of 
clypeus, little separated from eye. Flagellum beneath reddish brown, 
the color rather bright near the apex. Third antennal joint shorter 
than.the next two combined. Middle of front shining and punctured. 
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Mesothorax and scutellum with very large sparse punctures. Area 
of metathorax not defined, with very large coarse wrinkles. Pleura 
strongly and closely punctured. Tegulae partly piceous and partly 
light red. Wings reddish hyaline, nervures and the large stigma 
ferruginous, the stigma very brightly colored. - Basal nervure going 
a little basal.of transverse median. Second submarginal receiving 
first recurrent nervure beyond middle. Legs obscurely reddish, the 
middle and hind tarsiclear ferruginous. Hair of hind tibiae and tarsi 
pale, that on inner side of tarsi light ferruginous. Abdomen shining, 
with distinct small punctures and without distinct hair bands; hair 
at apex reddish golden; second segment in middle depressed fully 
one-half. 

Type.—Entomological collection of the University of Nebraska. 
In the table the two last species fall as follows: 

.Abdomen fasciate: 

Hind tibiae ‘and. tarsi blackish or dark brown... 1.4). 2022 a ee forbesii. 

Hind ‘tibiae and: tarsi stramineous... 22. 2.22.21. sess oot ee eee lincolni. 

Abdomen not fasciate: 

Hind tibiae and tarsi blackish or dark brown.........-......- mariae var. concolor. 

Hind tibiae and farsi stramineous... <2. 3.0.20 20.6 222 oe eee moscovensis. 

63. Not Trachandrena. 

a'*. Abdomen red, wholly or in part, with pale ochreous hair-bands. 

ANDRENA CARRIKERI, new species. 

Lincoln, Nebraska. April 25,1901. Onwillow. (M.A. Carriker.) 
Male—Length, 12 mm. Black, the abdomen from the apical 

margin of the first segment to the fourth ferruginous, the segments, 
especially the fourth, more or less stained with blackish. All the 

tarsi clear red, hind tibiae red stained with blackish. Hair of head 
and thorax long and abundant, bright ochreous, becoming light fer- 
ruginous in scutellum. Head very large and broad, facial quadran- 
gle much broader than long; process of labrum broad and emarginate; 
mandibles long and curved downward and with a downwardly di- 
rected tooth beneath at base. Antennae long and slender. Flagel- 
lum obscure brown beneath. Third antennal jomt not quite twice 
as long as fourth and little longer than the fifth. Clypeus entirely 
hidden by dense hair; sides of front dull and striate; cheeks shining, 
very broad, triangular, produced to nearly a right angle behind. 
Mesothorax dull in front, shining behind. Scutellum shiny. Area 
of metathorax coarsely granular in middle but its lataral margins 
broadly shining. Tegulae dark brown. Wings brownish hyaline. 
Stigma dark chestnut, nervures ferruginous. Basal nervure falling 
far short of transverse median. Second submarginal cell receiving 
first recurrent nervure near its end. Spurs ferruginous. Abdomen 
shining, not punctured, with long loose hair, the hind margins of the 
segments with thin pale yellowish bands, emphasized by the pallid 



no. 2064. BEES OF GENUS ANDRENA—VIERECK AND COCKERELL. 15 

color of the tegument beneath. Second segment in middle depressed 
little more than one-fourth. Apical plate rounded. 

Type.—Entomological collection of the University of Nebraska. 
This does not have the finely punctured abdomen of A. prunorum. 
In the key this runs in a couplet with A. tridens, being separated 

thus: | 
TOMAR DIACK STS ee Ce Cees ile ie Teo lok eee. DAN Le tridens. 

mpcomen black and reddishis.:- ss. 42 2299e0 2 sad oes ae. dhiee eh eee: carrikeri. 

These two are separated from several others by the polished scutel- 
lum. 
6'*. Abdomen not red. 

a5, Species with blue or green color, and without light tegumentary face-markings. 

a‘*, Relatively large, robust species, suggesting A. mimetica. 

a’. Hair of thorax (female) all black. 

ANDRENA BRUNERI, new species. 

Laramie, Wyoming. ‘‘6, 9, 93.’ Collected by Professor Buffum, 
as we are informed by Prof. A. Nelson, who believes that the date is 
to be read June 9. 

Female.—Length 10 mm., rather robust, with short black hair. 
Head black, with front and vertex fine dark blue. Thorax black, 
with the pleura and metathorax very dark bluish. Legs reddish 
black, small joints of tarsi distinctly red. Abdomen rich blue, the 
hind margins of the segments purplish. Facial quadrangle a little 
broader than long. Process of labrum so narrowly truncate as to be 
almost pointed. Clypeus distinctly but not densely punctured, with 
a smooth median line. Front striate. Facial foveae very narrow, 
seen from above purple-black, occupying less than half the distance 
between eye and antenna, ending just below level of antennae. Third 
antennal joint about as long as next two combined. Mesothorax 
closely and finely punctured. Area of metathorax granular, not dis- 
tinctly defined. Tegulae dark reddish. Wings hyaline, strongly 
tinged with orange, the broad apical region dilute fuscous, stigma 
and nervures bright ferruginous. Basal nervure meeting transverse 
median. Second submarginal cell receiving first recurrent nervure 
well before the middle. Hind tibial scopa compact. Abdomen 
shining, without hair bands, very finely but distinctly punctured. 
Second segment in middle depressed about one-third. 

_ In the key this runs in a couplet with A. subtilis, and is separated 
thus: 
ERE CS CRO CHINA RG awake ork rola Wi avctera qtr b oitiaia's SSIES aitgs ve oie wo ce sm oe bruneri. 

PDE RCEUCE OCHTCOUR. oc scaccccccone rec ecsewacacchemccececaccscdacwt es subtilis. 

6!’. Hair of thorax (female) light fulvous above, black at sides. 

ANDRENA LAWRENCEI, new species. 

Sioux County, Nebraska. May. (Lawrence Bruner.) 
Female.—Length, 11mm. Dark blue, the mesothorax and scutel- 

lum green, the abdomen shining greenish blue with the hind margins 
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of the segments reddish. Legs dark red brown, small joints of the 
tarsi ferruginous. Pubescence black except on occiput, mesothorax, 
scutellum, post scutellum, and tubercles, where it is reddish ochreous, 
and on inner side of tarsi, where it is dark reddish. Facial quadran- 
gle much broader than long. Process of labrum large, dark reddish, 
broadly rounded, with a small median truncation. Clypeus black, 
shining, with small sparse punctures, no median line or ridge. Facial 
foveae seen from above red brown, occupying hardly half the distance 
between eye and antenna, below not going below antennae. Flagel- 
lum dull reddish beneath. Third antennal joint longer than next 
two together but not so long as next three. Mesothorax and scutel- 
lum dull and granular; area of metathorax granular; sides of meta- 
thorax with long black hair. Tegulae reddish. Wings strongly 
reddish; nervures and stigma dark ferruginous. Basal nervure 

- meeting transverse median. Second submarginal cell broad, receiy- 
ing first recurrent nervure much before middle. Hair of hind tibiae 
sooty, appearing pallid in some lights. Abdomen shining, without 
distinct punctures. Hair at apex reddish scoty. Secend segment 
in middle depressed about one-third. 

In the key this falls in a special group, along with another, still 
undescribed, species. The group is characterised especially by its 
attenuated palpi. 

615, Female about 10 mm. long; hair of head (except occiput) black; of thorax above 

red; abdomen purple; no hair bands. 

ANDRENA PURPURINA, new species. 

Colorado. 
Female.—Length, 11 mm. Dark purplish blue, the clypeus and 

face black, thorax very dark obscure blue; abdomen quite brilliantly 
colored a sort of pearly blue when well lighted, but the hind margins 
of the segments becoming reddish. Legs and underside of abdomen 
very dark chestnut red. Facial quadrangle broader than long. 
Eyes small. Process of labrum rather narrowly truncate. Clypeus 
very prominent, convex, shining, rather strongly punctured, without 
any smooth line or ridge. Facial foveae seen from above reddish 
chocolate, occupying little more than half space between eye and 
antenna, little narrowed below where they end at about level of 
antennae. Front striate. Flagellum reddish, beneath pruinose. — 
Third antennal joint nearly as long as next three together. Hair of 
head black, hair of thorax bright fulvous on mesothorax and scutella, 
otherwise black. Mesothorax and scutellum dull, finely roughened. 
Area of metathorax granular. Tegulae rufotestaceous. Wings 
brownish hyaline, stigma and nervures dull ferruginous. Basal 
nervure falling a little short of transverse median. Second submar- 
ginal cell rather narrow, receiving first. recurrent nervure about 
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middle. Abdomen without hair bands or distinct punctures; hairs 
at apex sooty. Hair of legs brown black. 

Type.—Collection of the American Entomological Society. 
Superficially like A. fuluinigra, agreeing in size and pubescence, 

but quite distinct by the purple color and strongly projecting cly- 
peus. : 
c}6. Small female with light orange stigma and nervures. 

ANDRENA VEGANA, new species. 

Las Vegas, New Mexico. May 4, 1903. OnSaliz. (Cockerell.) 
Very much like A. placitae, but can not be its female on account 

of the more shining thorax, quite differently colored venation, etc. 
(A. placitae male agrees with vegana, not with salicimellina, in the 
shape of third submarginal cell, but the stigma is chestnut in placitae, 
amber in vegana. A. vegana (female) has much darker antennae 
than male placitae.) 

Female.—Length a little over6 mm. Black, with a faint greenish 
tinge on front and abdomen. Pubescence white, slightly ochreous 
on thorax above. Facial quadrangle a little broader than long. 
Process of labrum obtusely pointed. Clypeus shining, with sparse 
feeble punctures. Facial foveae seen from above pale ochreous, occu- 
pying a little more than half space between antenna and eye, ending 
below a little below level of antennae. Flagellum dark reddish brown 
beneath. Third antennal joint about as long as next two together. 
Mesothorax and scutellum shining, hardly punctured, contrasting 
with the dull granular vertex. Area of metathorax granular, 
tegulae pale reddish; wings hyaline, nervures and stigma light amber. 
Basal nervure meeting transverse median. Second submarginal cell 
broad, receiving first recurrent nervure in middle. Small joints of 
tarsi ferruginous. Abdomen shining, not punctured; second and 
following segments with well defined creamy white hair bands, on 
second failing in middle; hair at apex pale golden reddish. 

Type.—Cat. No. 18133, U.S.N.M. 
In the table A. vegana is separated from A. fragariana and A. 

ulinoensis by the graular metathoracic inclosure, that of the other 
two being rugulose. 

A. subtrita Cockerell, from Nevada, is (female) 9 mm. long, with 
white hair bands on abdomen. It is easily distinguished from <A. 
vegana by its much larger size. 

d'*, Small males with flagellum bright ferruginous beneath. 

ANDRENA SALICINELLINA, new species. 

Clear Creek, Colorado. (No. 5840.) 
Male——Length, 64 mm. Black, with a distinct bluish metallic 

tint, the scutellum brassy. Pubescence dull white, faintly yellowish 

59758°—Proc.N.M.vol.48—14———2 
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on thorax above. Head ordinary; facial quadrangle about as wide 
as long, broadening above; process of labrum truncate; clypeus 
minutely punctured, almost hidden by dense hair; flagellum except 
first joint bright ferruginous beneath. Third antennal joint short, but 
considerably longer than the very short fourth and nearly as long 
as the fourth and fifth combined. Mesothorax dullish, microscopically 
tessellate; scutellum shining; area of metathorax blue-black, granu- 
lar, not distinctly defined. Tegulae light rufotestaceous. Wings 
reddish hyaline; nervures and the large stigma amber color. Basal 
nervure meeting transverse median. Second submarginal cell nar- 
row, receiving first recurrent nervure beyond the middle; third sub- 
marginal long. Tarsi clear ferrugmous. Abdomen shining, not 
punctured; hind margins of segments light reddish, with thin narrow 
white hair bands, failing in middle on segments 1 to 3. Second 
segment in middle depressed little more than one-fourth. Apical 
plate emarginate, a very long fringe of hair extending beyond it. 

In the table this falls in a couplet with A. nigrae, from which it is 
separated by the uniformly blackish (not reddish brown) abdomen. 

Type.—Cat. No. 18134, U.S.N.M. 

e16, Smali males with flagellum dark beneath. 

ANDRENA POLYGONI, new species. 

Florissant, Colorado. (T. D. <A. Cockerell.) Flying around 

Ribes. July 17. 
Male.—Length, 6 mm. Black, the dull finely striate front blue- 

black. Pubescence long and white, dark brown on scape and at sides 
of face. Mandibles bright red at apex, with a prominent inner tooth; 
process of labrum broad, truncate; clypeus shiny, with distinct but 
not dense punctures; cheeks broad; flagellum dark brown beneath. 
Third antennal joint hardly twice as long as fourth; fifth distinctly 
longer than fourth. Mesothorax dullish, hardly sculptured; area of 
metathorax dull and granular. Tegulae rufo-piceous. Wings hya- 
line, slightly brownish; stigma and nervures dark red brown. Basal 
nervure falling short of transverse median. Second submarginal cell 
receiving first recurrent nervure well beyond middle. Hair on inner 
side of tarsi pale yellowish. Spurs cream color. Abdomen shining, 
with very minute sparse punctures, the surface more or less hoary 
with pale hair. The hind margins of segments 3 to 5 and the second 
at sides with well defined hair bands. Apical plate rather narrow, 
truncate. | | 

A. polygont has longer antennae than salicinellina, and long black 
hair at sides of face (the hair of face in saltcinellina and placitae is all 
white). 

A. vegana has light orange stigma and nervures, entirely different 
from polygont. 



No. 2064. BEES OF GENUS ANDRENA—VIERECK AND COCKERELL. 19 

A. paenenigra might be sought here, but is described below, as the 
abdomen is hardly metallic; so also A. antonitonis, which has three 
clear white hair bands. 

Type.—Cat. No. 18135, U.S.N.M. 

64. Species without blue or green color, or if so, with light face-markings. 

a'8, Face-markings light, yellow or white; males. 

a'®, Clypeus only light. 

a*°, Clypeus white. 

ANDRENA VESTALI DOLICHOCERA, new variety. 

Sioux County, Nebraska. May. 
Male.—Length, 10 mm. Black, the small joints of tarsi dark 

reddish. Clypeus, except lower margin and two spots, creamy white, 
shining, with sparse feeble punctures. Pubescence very pale ochre- 
ous white on vertex and mesothorax, but distinctly ocherous on 
pleura, cheeks, face, and metathorax. Head broad; process of 
labrum broad and low, truncate; sides of front dull and granular; 
cheeks normal, rather shining; antennae rather short for a male, 
flage!'lum obscure reddish brown beneath. Third antennal joint fully 
twice as long as fourth; fourth broader than long, fifth about as broad 
as long. Mesothorax dullish, well punctured; metathorax granular, 
the area defined by an impressed line. Tegulae dark in front, red 
behind. Wings hyaline, faintly brownish; stigma and nervures dark 
reddish. Basal nervure meeting transverse median; first recurrent 
nervure joining second submarginal beyond the beginning of its last 
third; third submarginal cell long, spurs dark. Abdomen shining, 
with only piliferous punctures, hoary with short pale hair, but no 
bands; hind margins of segments broadly reddish; second segment 
in middle depressed about one-third. Apical plate inversely heart 
shaped, strongly emarginate. (This is clearly a variety of A. vestah 
Cockerell, with pale hair and smoother abdomen.) 

6°. Clypeus yellow; basal nervure going a little basad of transverse median; flagellum 

red beneath. 

a1, Flagellum short like that of a female. 

ANDRENA BERKELEYI, new species. 

Berkeley, Colorado. (Baker, 5833.) 
Male.—Length, 9 mm. Black, small joints of tarsi dull ferrugi- 

nous. Clypeus reddish white, doubtless very pale yellow in life, with 
two triangular black marks, each sending a linear process upward. 
Pubescence dull white, long on thorax above, scanty on abdomen, 
not forming bands. Head very broad; process of labrum broadly 
truncate, with a depression in middle above; malar space short; 
lower margin of clypeus arched, with projecting lateral angles, and 
dark colored, the light areas not extending either to the margin or to 
the sides below; clypeus distinctly, not very densely punctured, no 
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smooth median line; sides of front dull and depressed; vertex short; 

cheeks short, shining; antennae short, looking like those of a female, 
the flagellum bright ferruginous beneath except basally. Third an- 
tennal joint very much longer than fourth; fifth very short, much 
broader than long. Mesothorax moderately shining, with distinet 
but small and not crowded punctures. Scutellum strongly shining. 
Metathorax dull and granular, the triangular area merely defined by 
a depressed line. Tegulae dusky testaceous. Wings clear hyaline, 
nervures and stigma light reddish. Basal nervure going some distance 
basad of transverse median, first recurrent nervure joining second 
submarginal at middle; second transverse cubital wanting on one 
side. Abdomen shining, but well though not densely punctured; 
hind margins of segments rather broadly pallid; second segment in 
middle depressed hardly one-half. Apical plate broadened at end 
like an ax blade. End of sixth ventral segment turned up and 
projecting at sides. 

Type.—Cat. No. 18136, U.S.N.M. 
In the key, this falls close to A. permitis, but has brownish tarsi, 

those of permitis being stramineous. Its closest ally is a species still 
undescribed. 

6?!. Flagellum very long. 

ANDRENA CHEYENNORUDUM, new species. 

War Bonnet Canyon, Sioux County, Nebraska. June 4, 1902. On 
Symphoricarpus. _ (M. Cary.) 

Male.—Length, 94 mm. Black, all the tarsi clear ferruginous. 

The very long flagellum chesnut red beneath except the first joint. 
Clypeus, except two triangular spots and lower edge, light yellow, but 
no lateral marks. Head rather oblong, facial quadrangle longer than 
broad. Malar space rather large. Mandibles not elongate, process 
of labrum emarginate. Clypeus, which is high, smooth, and sparsely 
punctured, with no median line. Cheeks ordinary. Third antennal 
joint longer than fourth, but fourth longer than broad. Hair of head 
and thorax very pale ochreous. Mesothorax rather shining, very 
feebly punctured. Area of metathorax dull and granular. Tegulae 
dark reddish. Wings reddish hyaline, faintly dusky at apex; stigma 
and nervures bright amber; basal nervure meeting transverse median; 
first recurrent nervure joining second submarginal before middle; 
third submarginal cell very long. Abdomen shining, hardly punc- 
tured, hind margins of segments brownish; second and following 
segments with rather distinct white hair bands, failing in middle on 
‘second and third. Apical plate very broad at end, truncate and 
ciliate. | 

Female.—(With same data as male.) Length, 11 mm. Pubes- 

cencemore brightly colored, pale orange on hinder part of thorax above, 
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on hind tibiae and on tarsi, which are ferruginous. Hair on hind knees 
red. Head oblong, face narrower than in male, facial quadrangle 
much longer than broad, the wholly black clypeus convex, prominent, 
shining, with scattered punctures. Third antennal joint nearly twice 
as long as fourth; fifth no longer than fourth. Facial foveae seen 
from above pale yellowish, occupying less than half space between 
antenna and eye; below they narrow, ending a short distance from 
orbital margin a little below level of antennae. First abdominal seg- 
ment without hair bands; second to fourth with dense and con- 
spicuous creamy white bands, that on second narrowly interrupted in 
middle. Fifth segment and apex with light red hair, having a sort 
of apricot tint. 

In the key, this falls in the group of A. bradleyi, from which it is 
separated thus: 

Females: 

é Inclosure of metathorax appearing reticulate owing to the presence of crooked 
pier Caudal AM bTI19; DROWNS. 22 a4) 2th we oo eo Sees ee Pe hegee bs bradley. 

Paeiosureeranular: hmbria goldem- .. 2. j2..42 422-5. 3022- es. cheyennorum. 
Males: : 

eeMmsR Te teen ee Meme een hee tte 2 laa. oe  DrGaleyt. 
Pe mamreeammeous + fice, SLES. VPA oes P PEER Pe cheyennorum. 

The light tarsi also separate cheyennorum at once from A. saccharina Cockerell and 

Rohwer. 

b!®. Clypeus and lateral face-marks light. 

a**, Lateral face-marks large, filling space between clypeus and eye. 

a>. Flagellum dull red beneath; the small triangular area of metathorax conspicuous 

because bounded by pale hair. 

ANDRENA MOQUIORUM, new species. 

Flagstaff, Arizona. August, 1902. (Snow, No. 339.) 

Male—Length, 9 mm. Black, the legs and abdomen very dark 
rufofuscous; clypeus, a triangular supra-clypeal mark and large, 
nearly equilateral lateral areas cream color. Head very broad; 
mandibles long and slender, simple; malar space hardly developed; 
process of labrum narrow, rounded, prominent. Pubescence rather 
dull white, very faintly tinged with ocherous on thorax above. Cly- 
peus feebly punctured; cheeks broad, angled below; flagellum dull 
pale reddish beneath. Third antennal joint about twice as long as 
fourth, and distinctly longer than fifth. Mesothorax dullish, with 
very minute inconspicuous punctures. Metathorax small, the tri- 
angular basal area defined only by absence of hair, its basal middle 
with slight rudimentary plicae. Tegulae shining brown. Wings 
hyaline, dusky apically; the nervures and rather small stigma dark 
reddish. Basal nervure falling a considerable distance short of trans- 
verse median. Second submarginal cell large, receiving first recur- 
rent nervure well beyond middle. Spurs pallid. Abdomen shining, 
feebly punctured; hind margins of segments with dense rather 
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narrow hair bands, that on second interrupted in middle, and that 
on first only present on sides; second segment depressed hardly one- 
third in middle. Apical plate broadly rounded at end. 

In the key this falls in a couplet with A. cressoni kansensis, from 
which it is separated by the brownish hind tibiae (stramineous in 
kansensis). 

b?3. Flagellum dark; area of metathorax not conspicuous as in A. moquiorum. 

ANDRENA LATISIGNA, new species. 

Placita, New Mexico. April 25, 1903. (T. D. A. and W. P. 
Cockerell.) 

Male.—Length, 8} mm. Black, the clypeus except two spots and 
broad lateral marks filling space between clypeus and eye except a 
small triangle just below each antennae, primrose yellow; tarsi and 
greater part of hind tibiae ferruginous. Pubescence pale ocherous. 
Head large and very broad. Process of labrum truncate. Antennae 
dark; third joint nearly as long as next two together; the fourth 
very short. Cheeks broad, hairy, dullish, not angled behind. Meso- 
thorax and scutellum somewhat shiny, hardly punctured. Area of 
metathorax roughened. Tegulae brown with testaceous margins. 
Wings dusky hyaline, nervures and stigma clear ferruginous. Basal 
nervure meeting transverse median. First recurrent nervure received 
by second submarginal at or a little beyond middle. Abdomen with 
very small but distinct punctures on the first three segments; hind 
margins of second and following segments reddish, with rather incon- 
spicuous grayish white hair bands, interrupted in middle of second. 
Second segment in middle depressed about one-third. Apical plate 
extremely narrow, slightly emarginate. 

This is easily known from A. bridwelli by the large lateral face- 
_ marks, face-marks all light chrome yellow, and all tarsi red. 

In the key it falls next to A. miserabilis. 

6%. Lateral face-marks not filling space between clypeus and eye. 

a*. Abdomen blue; first recurrent nervure joining second submarginal cell before 

middle (not so in bruneri and lawrencei, which are not females of this group). 

a?>, Hair of thorax above light ochreous. 

ANDRENA LARAMIENSIS, new species. 

Laramie, Wyoming. ‘‘6, 9, 93.” 
From collection of Prof. L. Bruner but collected by Professor 

Buffum. 
Male.—Length about 10 mm. Head, thorax, and legs black, the 

small joints of tarsi dark reddish. Abdomen shining, dark greenish 
blue, apical margin of segments obscurely reddish. Clypeus except 
lower edge and two spots and rather large lateral marks not reaching 
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_ orbital margin,creamcolor. Hair of head and thorax long and shaggy, 
very pale ocherous; facial quadrangle broader than long; mandibles 
red at apex; process of labrum feebly emarginate. Antennae thick, 
flagellum obscurely reddish beneath. Third antennal joint about 
one-third longer than fourth, which is somewhat swollen; fifth a 
little longer than fourth. Clypeus and sides of face shining, with 
distinct and well separated punctures; sides of front rather shining, 
coarsely striate; vertex granular, narrow. Cheeks normal, very hairy. 
Mesothorax and scutellum shining, with small punctures; area of 
metathorax coarsely granular. 'Tegulae shining rufopiceous. 

Wings hyaline, broadly dusky at apex; stigma and nervures amber 
color. Basal nervure falling short of transverse median. Second 
submarginal cell narrowed above, receiving first recurrent nervure 
about the end of its first third. Hair on inner side of tarsi bright 
orange. Abdomen shining, finely punctured; second segment in 
middle depressed much less than one-third. Dorsal surface of abdo- 
men hoary with short thin pale hair which becomes longer and denser 
at sides, but does not form any distinct bands. Hairs at sides of 
abdomen beneath orange tinted. Apical plate very small and narrow. 

b2, Hair of thorax above white. 

ANDRENA LARAMIENSIS, variety A. 

War Bonnet Canyon, Sioux County, Nebraska. May 27, 1901. 
(M. A. Carriker.) 

Male.—Length, 9 mm. Head black with the front dark blue. 
Thorax black, legs brown-black, the tarsi red at apex. Abdomen 
steel blue, the hind margins of the segments purplish red; clypeus, 
except two black spots and lower edge and subtriangular lateral 
marks not quite reaching eyes, light yellow. Head broad, eyes diverg- 
ing above; process of labrum emarginate; mandibles red at apex; 
clypeus shining, rather sparsely punctured; front striate; cheeks 
normal, broad above. Third antennal jomt not twice as long as 
fourth. Vertex, cheeks, thorax, and femora with much long dull 
white hair. Tibiae and tarsi with hair slightly ocherous. Mesotho- 
rax shining on disk and hardly punctured. Area of metathorax 
small, dull, and granular. Tegulae piceous. Wings hyaline, faintly 
brownish; nervures and the slender stigma amber color. Basal 
nervure falling short of transverse median. Second submarginal cell 
receiving first recurrent nervure near end of its first third. Third 
submarginal very broad above. Abdomen shining, with very fine 
punctures, covered with short white hair not hiding the surface, denser 
at sides but not forming distinct bands. Apical plate emarginate. 

Related to A. laramiensis, with which it agrees in the tegumentary 
colors and the venation. The lateral face marks do not project 
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above so much as in A. laramiensis, and the hair of the therax is much 

paler. (After close study, I can only consider this a variation of 
laramiensis. In the key it is separated on the proportions of the 
antennal joints.) 

b%*. Abdomen black; first recurrent nervure joins second submarginal cell before 

middle. 
ANDRENA TETONORUM, new species. 

Sioux County, Nebraska. May. (L. Bruner.) 
Male—Length,9 mm. Black, small joints of the tarsi reddish, 

clypeus except lower edge and two black spots and narrow lanceolate 
lateral marks close to sides of clypeus but only touching at lower end, 
creamy white. Head broad; process of labrum emarginate; clypeus 
shining, with strong but not dense punctures; front and vertex dull; 
cheeks normal; flagellum obscurely brownish beneath except at base. 
Third antennal joint about twice as long as fourth; fifth only about 
as long as fourth. Head and thorax with abundant long creamy 
white hair. Mesothorax dull, with small punctures; scutellum shin- 
ing anteriorly; area of metathorax granular, defined by absence of 
hair. Tegulae dark red-brown. Wings reddish hyaline, stigma and 
nervures amber color, the nervures on basal part of the wing becom- 
ing fuscous; stigma rather small. Basal nervure meeting transverse 
median. First recurrent nervure joining second submarginal cell 
before middle. Third submarginal rather short. Spurs cream color. 
Abdomen shining, without evident punctures; hind margins of the 
segments with thin white hair bands, that on first very feeble. Hair 

on under side of apical half of abdomen yellowish. 
(The form next described is in my opinion conspecific with A. 

tetonorum, though it is smaller, and is separated in the key on the 
proportions of the antennal joints.) A. tetonorum falls in the key 
close to A. cressoni kansensis, from which it is separated by the 
indistinctly punctured abdomen. | 

ANDRENA TETONORUM, variety A. 

Sioux County, Nebraska. (L. Bruner.) 

Male——Length, 83 mm. The rather short antennae and dense 
orange hair at apex of abdomen make it look like a female. Black, © 
the small joints of tarsi ferruginous. Clypeus, except two spots on 

_lower edge and very small elongate lateral marks close to sides of 
clypeus, cream color. Pubescence light ocherous. Head ordinary, 
facial quadrangle broader than long. Process of labrum emarginate. 
Clypeus sparsely and feebly punctured, more strongly at sides. Fla- 
gellum very dark reddish beneath. Third antennal joint long, fully 
as long as the next two joints together, but the fifth is quite short. 
Mesothorax dull, feebly punctured; scutellum shining in front; area 
of metathorax dull and granular. Tegulae piceous with pallid mar- 
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gins. Wings reddish hyaline, nervures and stigma clear amber. 
Basal nervure justshort of transverse median. Second submarginal 
cell receiving first recurrent nervure before middle. Third submar- 
ginal short. Spurs ferruginous. Abdomen shining, with only weak 
piliferous punctures. Hind margins of segments with creamy white 
hair bands. Second segment in middle depressed less than one-third. 
Abdominal segments beneath fringed with ferruginous hair. Apical 
plate truncate. 

A. lappulae is very close to this, but has the head broader and 
shorter, pubescence paler (not pale orange or fulvous on abdomen 
beneath, as it is in tetonorwm), lateral face-marks larger, stigma 
distinctly margined. 

68. No light face-markings (except in A. colletoides). 

a*®, Large robust species, 15 mm. long or over. 

a?’, Pleura and cheeks with black hair; wings dark. 

‘ANDRENA CARLINIFORMIS, new species. 

‘Sierra Madre, 8,000 [feet] altitude. California.’’ (Collector and 

history unknown. ) 
Female.—Length, 16 mm. Black, the small joints of the tarsi 

more or less reddish, the flagellum hardly noticeably brownish. 
Pubescence black, except on thorax above, tubercles and middle 
of metathorax, where it is yellowish white. Facial quadrangle 
broader than long. Process of labrum narrowly truncate, conspic- 
uously thickened at end. Clypeus shining, strongly and closely 
punctured, with a smooth median ridge. Facial foveae seen from 
above very dark gray, very broad, ending broadly below at about 
level of top of clypeus. Third antennal joint shorter than next 
three combined. Mesothorax and scutellum so densely covered with 
hair that the surface can not be seen, but it is not shining. Area of 
metathorax dull, feebly transversely wrinkled. Tegulae piceous. 
Wings dark fuliginous, slightly violaceous. Nervures and the very 
small stigma piceous. Basal nervure meeting tansverse median. 
Second submarginal cell receiving first recurrent nervure a little 
beyond middle. Third submarginal greatly narrowed above. Legs 
with black hair. Hind femora with the tegument red beneath. 
Abdomen shining, without distinct punctures, and with no hair 
bands. 

This is very like A. perimelas, but considerably more slender; 
stigma smaller and darker (red in perimelas), third transverse cubital 
with a double curve (upper end straight in perimelas), tubercles and 
middle of metathorax with light hair. 

b?7. Pleura and cheeks with reddish or fulvous hair. 

a, Abdomen distinctly punctured; hair of hind tibiae very pale fulvous. 
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| ANDRENA HELIANTHIFORMIS, new species. 

Montana. 
Female.—Length, 15 mm. Black; small joints of tarsi reddish. 

Pubescence ocherous, short, brightly colored, and quite dense on 

thorax above. Upper side of abdomen with thin short erect white 
hair, but not hiding surface. Facial quadrangle a little broader than 
long. Process of labrum very broadly truncate, faintly emarginate. 
Clypeus shining, with sparse distinct punctures and a faint median 
ridge, its lower margin overlapped by long brownish hairs. Facial 
foveae seen from above cream color, occupying about half space be- 
tween eye and antennae; they do not extend below level of antennae. 
Flagellum beneath ferruginous except at base, and above the apical 
margins of the joints are red. Third antennal joint as long as next 
three together. Mesothorax dull, finely punctured, surface almost 
hidden by hair. Area of metathorax granular. Metathorax dis- 
tinctly truncate posteriorly. Tegulae ferruginous. Wings dark red 
brown; nervures fuscous, the small slender stigma darker. Basal 
nervure meeting transverse median. Transverse median strongly bent 
near lower end. Second submarginal cell extremely broad, receiv- 
ing first recurrent nervure beyond middle. Hair on hind tibiae loose, 
ocherous; abdomen dull, with small, numerous punctures, hair bands 
very thin; hair at apex light brownish ferruginous; second segment 
in middle depressed about one-third. 

Type.—Collection of the American Entomological Society. 
Resembles A. haynesi, but readily distinguished by the shining 

clypeus, light tegulae, and distinctly punctured abdomen. Compared 
with A. hehhanthiformis, A. sayz has a much more shiny abdomen 
and much broader facial foveae. 

628. Abdomen minutely indistinctly punctured; hair of hind tibiae dark brown. 

ANDRENA HAYNESI, new species. 

War Bonnet Canyon, Nebraska. June 24,1901. On Helianthus. 
(J. C. Crawford.) 

Female——Length,16mm. Robust, black. Head and thorax with 
rather short dense fulvous hair. Hair of middle and hind tibiae and 
tarsi brownish black, that of hind femora of the same color except at 
base, otherwise hair of legs fulvous. Facial quadrangle broader than 
long; malar space distinct; process of labrum emarginate, the labrum 
below the process densely fringed with red hair.. Clypeus with rather 
close small punctures. Facial foveae seen from above light reddish, 
occupying fully two-thirds space between eye and antenna; below they 
end close to eye, a little below level of antennae. Flagellum with the 
apical part bright red beneath. Third antennal joint as long as the 
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following three together. Mesothorax dull, almost entirely concealed 
by hair. Area of metathorax small, irregularly, transversely, wrin- 
kled, the margins smooth but not shining. Tegulae piceous. Wings 
strongly brownish, the broad apical margins darker. Stigma slender 
and small, blackish, but a bright red spot at its base; nervures dusky 
ferruginous, some lighter than others. Basal nervure meeting trans- 
verse median. Second submarginal cell very broad, its lower inner 
corner produced, the first recurrent nervure joining it before the 
middle. Abdomen broad and flattish, not punctured; first segment 
with hind margin red; sides of segments with short reddish hair 
forming interrupted band on third and complete one on fourth; hair 
at apex dense, reddish brown. 

Distinguished from A. pecosana by the darker pubescence and 
much larger size. 

Type.—Cat. No. 18139, U.S.N.M. 

6°. Less than 15 mm. long. 
a*®, Males. 
a*°, Abdomen dull, with dense entire hair bands; legs red; clypeus and lateral face 

marks yellow. 

ANDRENA COLLETOIDES, new species. 

Colorado. (Snow, 1030.) 

Male——Length, 10mm. Black; legs ferruginous, blackish at base; 
clypeus except lower edge, and small lateral face marks receding from 
eye and following sides of eye, yellow. Pubescence grayish white, 
very abundant on head and thorax and first abdominal segment, 
remaining abdominal segments thinly covered with pubescence, and 
all with thick, shaggy apical hair bands. 

Head ordinary; facial quadrangle about square, somewhat broad- 
ened above. Process of labrum emarginate. Clypeus shining, with 
distinct scattered punctures. Vertex moderately shining. Cheeks 
normal, very hairy. Flagellum red, brighter beneath, blackened at 
base. Third antennal joint nearly twice as long as fourth and longer 
than fifth. Mesothorax dullish, very feebly punctured; the small 
long-triangular area of metathorax dull and granular, only defined 
by absence of hair; tegulae warm reddish testaceous. Wings clear 
hyaline, the small narrow stigma and the nervures testaceous. Basal 
nervure falling a trifle short of transverse median. Second submar- 
ginal cell very large, receiving first recurrent nervure beyond middle. 
Abdomen dull, not evidently punctured. Apical plate narrow, 
emarginate. 

In the key this is separated from A. vernonia by the whitish pubes- 
cence. 
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The male of A. costillensis resembles this as to bands, but the 
clypeus is black, and the legs are not red. 

6*°. Abdomen with weak bands or none. 

a®!, At least the hind tarsi ferruginous (light brown in navajorum). ; 

a®?, Abdomen without hair-bands; flagellum bright red beneath; cheeks very broad. 

ANDRENA SUBAUSTRALIFORMIS, new species. 

Colorado. No. 2112. (Gillette.) 

Male.—Length, about 9mm. Black; the tarsi bright ae 
and the flagellum except the first joint bright ferruginous beneath. 
Pubescence pale ochreous, long on head and thorax. Head large 
and broad, facial quadrangle much broader than long. Mandibles 
long, curved downward, red at tip; process of labrum emarginate; 
clypeus very finely punctured, almost hidden by long hair; sides of 
front dull, finely striate; cheeks shining, very broad, obtusely angled 
behind a little above the middle, but neither toothed nor with a sharp 
marginal keel. Third antennal joint not much longer than fourth, 
and only a trifle longer than fifth. Tegulae reddish; wings hyaline, 
tinged with red, a little dusky apically, stigma and nervures clear 
amber. Basal nervure meeting transverse median or falling a little 
short of it. Second submarginal cell receiving first recurrent nervure 
in middle. Sculpture of thorax essentially as in A. moesticolor. 
Spurs ferruginous. Abdomen shining, without evident punctures, 
hind margins of segments obscurely reddish in some lights. Second 
segment in middle depressed less than one-third. A fine soft pubes- 
cence all over segments but no hair bands. Apical plate narrow. 

This is easily distinguished from A. occidentialis by the structure 
of the cheeks. 

Type.—Cat. No. 18140, U.S.N.M. 

632. Abdomen with evident hair bands. 

a3. Flagellum bright ferruginous beneath; cheeks angled behind. 

ANDRENA CANADENSIS OSLARELLA, new subspecies. 

Denver, Colorado. 5562. (QOslar.) 

Male.—Length, 8 mm. Black, with ferruginous tarsi and the 
flagellum light ferruginous beneath except at base. Pubescence gray- 
ish white, not at all yellowish. Head very broad. Process of labrum 
emarginate. Clypeus shining, with numerous minute punctures; no 
smooth line or ridge. Third antennal joint a little shorter than the 
next two combined. Cheeks broad, shining, angled behind, the angle 
about level with middle of eye. Mesothorax and scutellum shining, 
not evidently punctured. Area of metathorax dull and granular. 
Tegulae rufotestaceous. Wings clear hyaline, slightly milky; stigma 
and nervures ferruginous; stigma dusky margined. Basal nervure 
falling a little short of transverse median. Second submarginal cell 
receiving first recurrent nervure a little beyond middle or practically 
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at middle. Spurs white. Abdomen shining, without evident punc- 
tures. Hind margins of second and following segments with thin but 
entire white hair bands. Apical plate truncate. 

Type.—Cat. No. 18141, U.S.N.M. 
The cheeks and top of head are quite different from those of 

A. occidental. 
In the key this falls in a couplet with canadensis, and is distin- 

guished by the ‘‘hind metatarsi yellowish stramineous.” 

633. Flagellum dark. 
a**. Head very large, with broad shining cheeks, which have a sharp rim behind; 

legs reddish brown. 

ANDRENA NAVAJORUM, new species. 

Albuquerque, New Mexico. (Oslar.) 
Male.—Length, 8 mm. 
Very close to A. occidentalis variety A, but smaller. Clypeus with- 

out well defined median depression. Cheeks not angled behind 
but with same sharp raised border. The tarsi and hind tibiae rather 
light brown. 

Type.—Cat. No. 18142, U.S.N.M. 

64. Head ordinary. 

ANDRENA AGRICOLARUM, new species. 

Fort Collins, Colorado. May 12, 1908. (Colorado Agricultural 
College.) 

Male.—Length, nearly 8 mm. Biack, with dull white hair, pale 
ocherous on thorax above. Head broad, but otherwise ordinary. 
Facial quadrangle considerably broader than long. Mandibles short. 
Process of labrum small and narrow. Clypeus shining, rather sparsely 
punctured. Vertex dull and depressed on each side of ocelli, but a 
shining ridge between vertex and cheeks. Antennae slender, flagel- 
lum dark reddish beneath. Third antennal joint little longer than 
fourth, but not nearly as long as fourth and fifth combined. Meso- 
thorax slightly shining, feebly punctured. Area of metathorax 
dull and granular. Tegulae rufopiceous. Wings hyaline, faintly 
reddish, slightly dusky at apex. Stigma and nervures clear amber 
color, the outer nervures more or less fuscous. Basal nervure meeting 
transverse median. Second submarginal cell narrow, receiving first 
recurrent nervure a little beyond middle. All the tarsi clear ferru- 
ginous. Abdomen black, not at all metallic, not evidently punctured, 

the segments dark reddish apically; third and following segments and 
second at sides with white hair bands; second segment in middle 
depressed hardly a third. Apical plate very small and narrow, 
truncate, surrounded by hair, but without long frmge extending 
beyond. : 
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In the key this falls next to A. wburnella, which is considered a 
subspecies of A. perpleza. 

Type.—Cat. No. 18165, U.S.N.M. 

b*!_ Tarsi dark. 

a*°. Large species, anterior wing 10 mm. long; with fulvous or ferruginous hair. 

(See A. jockorum, under Trachandrena, above.) 

6. Small, or if approaching size of A. jockorum, hair not red. None have flagellum 

brightly colored beneath. 

a®*®*, Sides of front with black hair. (If hair of face all black, see A. nigrihirta and 

A. micranthophila.) 

a*". Hair of thorax above ferruginous. 

a*®*. Larger; cheeks very broad, shining, angled behind; head very large. 

ANDRENA HEMILEUCA Viereck. 

East of Lake George, Colorado. June 18. (S. A. Rohwer.) 

Male.—Length, about 103 mm. Black, the tarsi reddish apically, 
the hind tarsi entirely dark reddish. Pubescence pale fulvous, black 
at sides of face and top of cheeks. Head large and broad; facial 
quadrangle much broader than long. Process of labrum deeply 
emarginate. Mandibles long, curved downward, red at _ end. 
Clypeus brilliantly shining, sparsely punctured. Antennae black; 
third joint little longer than fourth and about equal to fifth. Cheeks 
very broad, smooth and shining, produced nearly to a right angle 
behind. Mesothorax hardly punctured, dull in front, shining behind. 
Scutellum shining. Area of metathorax dull and granular. Tegulae 
rather light reddish. Wings hyaline, faintly dusky; stigma and 
nervures ferruginous; stigma very bright; outer nervures becoming 
fuscous. Basal nervure falling just short of transverse median. 
Second submarginal cell very broad, receiving first recurrent nervure 
very near its end. Abdomen shining, not punctured, with thin red- 
dish hair forming very thin inconspicuous bands; second segment in | 
middle depressed hardly one-fourth. Apical plate narrow, not 
emarginate. 

(This is determined as A. hemileuca by Viereck; the original hemi- 
leuca came from Washington and Oregon, and was based on the 
female, which is 10 mm. long. Female A. hemileuca is shown in the 
key to have the following characters: Most dorsal abdominal seg- 
ments impunctate or indistinctly punctured; second dorsal segment 
with more or less abundant erect or nearly erect hair; hair of scopa 
pale; dorsal segments with dark hairs; posterior tibiae blackish; 
pubescence of face concolorous, all black; clypeus coarsely punctured. 
Male A. hemileuca is shown in the key to have the facial tegument all 
dark; third antennal joint shorter than fourth; cheeks angled, the 
angle opposite middle of eye. The male falls in a couplet with 
A. integra.) 

638. Smaller; cheeks duilish, not very broad. 
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ANDRENA WASHINGTONI MANITOUENSIS, new subspecies. 

Manitou, Colorado. April 28. At flowers of Ribes leptanthum. 
(T. D. A. and W. P. Cockerell.) 

Male.—Length slightly over 8mm. Black, with pale reddish hair, 
that on thorax above quite bright. Sides of face and anterior part 
of cheeks above with black hair. Head broad but otherwise ordi- 
nary; facial quadrangle very much broader than long. Process of 
labrum emarginate. Clypeus shining, rather well punctured; front 
dull. Head behind and above eyes broad and flattened. Antennae 
long but rather thick, entirely black; third joint little longer than 
fourth and about equal to fifth. Mesothorax dull, not evidently 
punctured; area of metathorax granular. Spurs cream color. Teg- 
ulae dark reddish. Wings hyaline, faintly dusky, nervures and the 
large stigma dull amber. Basal nervure falling short of transverse 
median. Second submarginal cell small, receiving first recurrent 
nervure in middle. Abdomen rather slender, shining, without 
evident punctures, with very thin inconspicuous pale reddish hair 
bands, absent on first segment and broadly interrupted in middle of 
next three. Second segment in middle depressed about one-third 
Apical plate small, not emarginate, almost hidden in light reddish 
hair. 

In the key this is separated from A. washington bv the nonfasciate 
abdomen. 

b*’, Hair of thorax above ochreous or white. 
a®®. Second submarginal cell receiving first recurrent nervure far beyond middle. 

a*°, Pubescence white; cheeks very broad, tuberculate-angled behind above level 

of middle of eye; scutellum dullish anteriorly. 

ANDRENA MOESTICOLOR, new species. 

South Park, Colorado. July 23, 1898. 
Male.—Length, 9 mm. Black. The tarsi ferruginous apically, 

the basitarsi also more or less reddish. Pubescence long and white; 
black at sides of face above. Head very large and broad. Mandi- 
bles long and curved downwards, red at apex. Process of labrum 
slightly emarginate. Clypeus rather closely punctured, with a 
narrow median smooth hue. Sides of front and vertex dull and finely 
striate. Cheeks extremely broad, shining, toothed behind a little 
above the middle. Flagellum obscure brownish beneath. Third 
antennal joint about a third longer than fourth, fifth a little longer 
than fourth. Mesothorax dull and granular, the posterior middle 
moderately shining; area of metathorax short, dull and granular. 
Tegulae ferruginous, clouded with darker; wings hyaline, very faintly 
reddish; nervures and stigma dark reddish. Basal nervure just fall- 
ing short of transverse median. Second submarginal cell large and 
square, receiving first recurrent nervure about the beginning of its 
last third. Spurs cream color. Abdomen rather narrow, brilliantly 
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shining, without evident punctures; hind margin of first segment 
narrowly and the following ones broadly dark red; second segment 
in middle depressed more than one third. No hair bands. Apical 
plate large, emarginate. 

Type.—Cat. No. 18143, U.S.N.M. | 
In the key this falls near A. menizeliae, from which it is separated 

by its smaller size. Recently (June 25, 1913) both sexes have 

been found at Longs Peak Inn, Colorado, visiting flowers of Potentilla 
(T. D. A. and W. P. Cockerell). The female is remarkable for the 
short hair on the hind tibia. It resembles A. birtwelli in appearance. 

b4°. Pubescence ochreous; cheeks not angled-tuberculate behind in the type, but 
this character seems variable; scutellum brilliantly shining anteriorly. 

ANDREWA RIBIFLORIS, new species. 

Florissant, Colorado. (S. A. Rohwer.) At fiowers of Aibes val- 
licola. June 19, 1907. 

Male.—9 mm. long, slender. Black, with pale pubescence, which 
is distinctly ochreous on thorax above, more or less fuscous on scape 
and at sides of face. Head broad, eyes approximately parallel. 
Facial quadrangle much broader than long. Process of labrum 
broad, truncate. Mandibles red at apex. Malar space rather large. 
Clypeus shining, with sparse small punctures. Front minutely stri- 
ate; cheeks broad, shining, with a distinct angle between cheeks and 
occiput. Antennae long, flagellum brown beneath. Third antennal 
joint hardly longer than fourth and not as long as fifth. Mesotho- 
rax minutely grandular, dullish except posteriorly; scutellum bril- 
liantly shining; area of metathorax dull and granular. Tegulae 
reddish brown. Wings hyaline, faintly brownish apically; stigma 
and nervures dark amber color. Basal nervure falling a considerable 
distance short of transverse median. Second submarginal cell broad, 
receiving first recurrent nervure near beginning of its last third. 
Third submarginal long. Tarsi reddish. Abdomen shining, without 
evident punctures, and with scanty short hair not forming distinct 
bands. Hind margins of segments dark reddish. Second segment 
in middle depressed hardly one-fourth. Hair about apex of abdomen 
with golden tints. Apical plate very small and narrow, truncate. 

Readily distinguished from A. polygoni by the colors, the venation 
and the broad head. 

Type.—Cat. No. 18144, U.S.N.M. 
In the key, this falls in a couplet with A. distans, and is ‘ona 

as follows: 

Clypeus dull, vertex without blackish hairs................-.--.------------ distans. 
Clypeus shining, vertex with some blackish hairs. ...............-.-.----- ribifioris. 

(When I examined seven males collected by Mr. S. A. Rohwer at 

Florissant, June 12-19, six at Ribes vallicola, one at Ribes longiflorum, 
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I could not distinctly separate two species, though some were con- 
sidered to be ribifloris, and one was.determined as hemileuca by Mr. 

Viereck. In the present paper I give characters to separate the 
described specimens of hemileuca and ribifloris, but the matter 
needs further investigation. In the key, they separate on the char- 
acter of the antennae, hemileuca having the third joint shorter than 
the fourth, which is not true of ribifloris.) 

639, Second submarginal cell receiving first recurrent nervure at or near middle. 

a*!, Cheeks strongly angled behind; abdomen not evidently banded. 

ANDRENA ENIGMATICA, new species. 

Lincoln, Nebraska. April 25, 1901. On willow. (M. A. Car- 
riker. ) 

Male.—Length, 8 mm. Black, slender, with long pale hair dis- 
tinctly tinged with ochreous on scutellum; some fuscous hairs at 
sides of front. Head large and broad, facial quadrangle very much 
broader than long. Mandibles long and slender, curved downward, 
red at apex; process of labrum truncate; clypeus moderately shining, 
with rather shallow punctures; sides of front dull and finely striate. 
Antennae long and slender, flagellum obscure brown beneath. Third 
antennal joint not quite twice as long as fourth; fourth longer than 
broad; fifth conspicuously longer than fourth. Cheeks shining, very 
broad, triangular, produced to a right angle behind. Mesothorax 
dull and granular. Scutellum shining in front. Metathorax granu- 
lar, the area very small. Wings hyaline, dusky at apex, stigma and 
nervures dull amber. Basal nervure falling short of transverse 
median. Second submarginal cell broad, receiving first recurrent 
nervure beyond middle. Hind legs long and slender. Abdomen nar- 
row, shining, impunctate, with scattered pale hair not forming well- 
defined bands. Hind margins of segments obscurely reddish. 
Second segment in middle depressed less oe a third. Apical plate 
rather broad, not emarginate. 

Type.—Entomological collection of the Universtiy of Nebraska. 
In the key, this falls close to A. moesta albihirta, from which it is 

known by the absence of black hair on the cheeks. 

b*1, Cheeks not angled behind; abdomen subfasciate. 

_ a*, Fourth anntenal joint conspicuously longer than broad; hair of face creamy white; 

basal nervure falling short of transverse median. 

ANDRENA CANDIDIFORMIS, new species. 

Colorado. (Gillette, No. 2112.) 

Male.—Length, 7 mm. Black; small joints of tarsi ferruginous; 
hair grayish white, pale ochreous on thorax above, black at sides of 
front. Head broad but otherwise ordinary. Facial quadrangle 
much longer than broad. Process of labrum broad, truncate; man- 

59758°—Proc.N.M.vol.48—14——3 
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dibles not elongate; clypeus moderately shining, with weak punc- 
tures; front dull. Antennae long and slender, flagellum dark brown 
beneath. Third antennal joint shorter than fourth; fifth about as 
long as fourth. Mesothorax dull, scutellum shining in front. Area 
of metathorax granular, rather large. Tegulae dark brown; wings 
reddish hyaline; nervures and the large stigma rather dark amber. 
Basal nervure falling short of transverse median. Second submar- 
ginal cell receiving first recurrent nervure in middle. Third sub- 
marginal short. Hair on inner side of hind tarsi creamy white. 
Abdomen shining, without evident punctures, thinly hairy, with 
indications of bands at sides of segments; hind margins of segments 
dark reddish. Second segment in middle depressed not quite one- 
third. Apical plate emarginate. | 

Type.—Cat. No. 18146, U.S.N.M. 
The following is taken from the key: 

Pubescence of head mostly black; abdomen bluish....................-------- 1 
Pubscence of head not mostly black......--...--..2-)222-25225-254= 3 

1, Abdomen seemingly impunctate..:-...2...2........ 77.2 ee 2 
Abdomen distinctly punctate! )2. 20. [02.20.2923 ae ee mimetica. 

2. Hardly any pale hairion facels..20.2-6 i eee ss) a eee candida. 
Considerable pale hair,on face... 255) - scien. bs x. eee eee nigrocaerulea. 

3..Pubescence:of. head partly black... .... .)...--.-.2 --+-.+5--:23025 5 55=e 4 
Pubescence of head all pale......-......-.. ye ah oe ea trizonata, etc. 

4, Antennae black or blackish; abdomen bluish to greenish...........-.--- cerasifolit. 
Antennae partly pale. ..*!- 25) Se es en ee candidvformis. 

6*?, Fourth antennal joint not longer than broad; hair of face ochreous; basal nervure 

meeting transverse median, or falling a little short of it. 

ANDRENA FERNALDIELLA, new species. 

Florissant, Colorado. June 2, 1907. At flowers of Salzx brachy- 
carpa. (S. A. Rohwer.) 

Male.—Length, 74 mm. Black, with pale ochreous hair. Head 
very broad. Process of labrum broadly truncate. Clypeus shining, 
finely punctured, covered with long hair. Front dull and flattened. 
Cheeks broad but not angled. Antennae very long; flagellum obscure 
brown beneath. Third antennal joint a little longer than fourth, 
but hardly as long as fifth. Mesothorax and scutellum dull and 
granular. Area of metathorax with very feeble ridges, producing 
a sort of rugosity. Tegulae rufopiceous. Wings hyaline, nervures 
and stigma amber color. Basal nervure meeting transverse median. 
Second submarginal cell receiving first recurrent nervure beyond 
middle. Tarsi entirely dark. Abdomen shining, not punctured; 
hind margins of segments somewhat reddish; second segment in 
middle depressed scarcely one-third; second and following segments 
with loose weak hair bands. Apical plate truncate. 

(A. fernaldiella and candidiformis are practically the same except as 
to the fourth antennal joint. By the antennal characters the male 
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of A. atala falls with fernaldiella, and is found on comparison to be 
nearly the same, but the color of the pubescence is different, and the 
stigma is much darker. I think they are distinct species. A. fer- 
naldiella occurs at Salix, but A. atala at Polemonium.) 

b°° Sides of front without black hair. 
a3, Comparatively large species, with large heads. 

a**, Cheeks in lateral outline gently rounded, their surface granular. 

ANDRENA INTERROGATIONIS, new species. 

Colorado. (C. F. Baker, No. 1858.) 

- Male—WLength, 10} mm. Black, the tarsi red at apex. Hair 
grayish white, slightly yellowish on thorax above, a little black at 
sides of front. Head very large and broad, but the swollen cheeks are 
neither angled nor sharply margined behind, their surface is dullish 
except just behind the eyes. Facial quadrangle very much broader 
than long. Mandibles long but moderately stout. Labrum shining, 
triangular, without an evident process. Clypeus granular, sides of face 
dull with sparse weak punctures, the punctures stronger below. Long 
dark hairs at extreme sides of face. Antennae slender, flagellem dark 
brownish, beneath. Third antennal joint relatively short and broad, 
hardly longer than fourth and distinctly shorter than fifth. Meso- 
thorax dull, feebly punctured. Scutellum shining in front. Area of 
metathorax slightly irregularly wrinkled at base. Tegulae piceous. 
Wings brownish hyaline, nervures and stigma ferruginous. Basal 
nervure falling just short of transverse median. Second submarginal 
cell large, receiving first recurrent nervure well beyond middle. Third 
submarginal very broad above. Spurs pallid. Abdomen broad, 

moderately shining, with minute feeble punctures; the segments 
pruinose with short pale hair, but without bands; second segment in 
middle depressed about one-third. Apical plate large, rounded, but 
with, parallel sides. 

Type.- -Cat. No. 18147, U.S.N.M.. 
In the key this falls near A. en ae: differmg by the mostly 

pale hair of head. 

b**. Cheeks in lateral outline angled, and concave just below the angle. 

ANDRENA OCCIDENTALIS (Cockerell), variety A. 

Sapello Canyon, New Mexico. July 28, 1902. (Oslar.) 
Male.—Length, 9 mm. Black, small joints of tarsi reddish. 

Pubescence ocherous, only moderately dense, but long on head and 
thorax. Head very large and broad, the eyes converging above, 
facial quadrangle very much longer than broad. Vertex seen from 
in front elevated, straight, showing in profile an angle above each 
eye; cheeks swollen, smooth and shining, extremely broad, obtusely 
angled behind near middle and with posterior edge bounded by a 
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sharp and prominent keel; mandibles long and slender, dark red 
apically and with a small inner tooth. Process of labrum broad and 
rounded. Clypeus very wide, with a broad median smooth very 
sparsely punctured microscopically tessellate area, sides with small 
and rather numerous punctures. Front dull, coarsely vertically 
striate; sides of vertex smooth and shiny. Flagellum obscurely 
brownish beneath, first joint dull, contrasting with the remaining 
joints, which are shining. Third antennal joint not twice as long as 
fourth; fifth not much longer than fourth. Mesothorax dull in front, 
but posteriorly shining, with scattered extremely minute punctures; 
scutelium shining; area of metathorax rather shining, without ridges, 
but with a median impressed line. Wings strongly brownish, stigma 
and nervures dark red brown, stigma narrow. Basal nervure falling 
just short of transverse median. Second submarginal cell large, re- 
ceiving first recurrent nervure beyond the beginning on its last third. 
Hind legs long and slender. Abdomen broad and convex, shiny, not 
evidently punctured, hind margins of segments very obscurely brown- 
ish. Pubescence scanty, but forming thin bands at sides of first three 
segments and entire ones on fourth and fifth. 

Apical plate broadly truncate. 
(This has the exact structure of occidentalis, but the type of that 

species is smaller, with dull ferruginous hind tarsi, and clear ferrugin- 
ous tegulae. However, an occidentalis from Beulah, Sapello Canyon, 
New Mexico, no larger than the type, has dark reddish-brown tegulae 
and hind tarsi dull brown.) | 

_¢#. Cheeks in lateral outline obtusely angled, without a distinct convexity below the 

angle; cheeks very broad. 

ANDRENA DURANGOENSIS, new species. 

Durango, Colorado. May 19, 1899. (Qslar.) 
Male.—Length, 104 mm. Black, with long grayish white hair, a 

little black at sides of front above, but this is very inconspicuous and 
easily overlooked. Head extremely large and broad, facial quad- 
rangle much longer than broad; process of labrum emarginate; 
mandibles long and slender, curved downward; clypeus shining, 
sparsely punctured, flattened in middle; sides of front dull, but 
vertex shining; malar space rather large. Antennae slender, flagel- 
lum obscure brown beneath. Third antennal joint not greatly longer 
than fourth; fourth much longer than wide; fifth a little longer than 
fourth. Cheeks extremely large, shining, convex, obtusely rectangu- 
lar behind. Mesothorax small, dull and granular, as also scutellum, 
postscutellum and metathorax, but sides of prothorax smooth and 
brilliantly shining. Tegulae dark brown. Wings brownish hyaline, 
apical margin darker. Stigma and nervures dark reddish. Basal 
nervure falling short of transverse median, the large second sub- 
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marginal cell receiving first recurrent nervure not far from its end. 
Spurs dark. Hair on inner side of hind tarsi chocolate. Abdomen 

shining, without distinct punctures; hind margins of segments 
obscurely brownish; second segment in middle depressed about one- 
third; first segment with long white hair, the others with little hair 
and no bands. Apical plate small and narrow. 

Type.—Cat. No. 18148, U.S.N.M. 
In the key this falls near A. moesticolor. 

b*. Smaller, more ordinary species. 

a*>, First recurrent nervure joins second submarginal cell far beyond middle; hair of 

thorax pale ochreous or fulvous. 

a*®, Head extremely broad. 

ANDRENA LAMINIBUCCA, new species. 

Topaz Butte, Colorado. June 17. (S. A. Rohwer.) 
Male.—Length, 10 mm. Black, small joints of tarsi reddish. 

Pubescence pale fulvous, bright on scutellum. Head very broad, 
malar space rather large. Process of labrum strongly emarginate. 
Mandibles with a projecting angle at base beneath. Clypeus shining, 
indistinctly punctured, with a flattened median ridge. Antennae 
very long; third joint only a little longer than fourth. Flagellum 
dark reddish beneath. Cheeks very broad, flattened, angled behind 
at about level of middle of eye. Thorax with long hair. Mesotho- 
rax, scutellum and area of metathorax dull and granular. Tegulae 
dark reddish. Wings reddish hyaline, nervures and stigma ferrugi- 
nous. Basal nervure falling just short of transverse median. Second 
submarginal cell receiving first recurrent nervure near its end. Third 
submarginal very broad above. Abdomen shining, without evident 
punctures; hind margins of segments dark reddish, no distinct hair 
bands. Apical plate rounded. 

Easily known from A. tacitula grossulariae, another red-haired 
species found at Topaz Butte, by the smooth, impunctate abdomen. 

64°, Head ordinary. (See A. profundiformis in Trachandrena, above.) 
6*. First recurrent nervure joins second submarginal at or not far beyond middle. 

a", Pubescence ferruginous. 
(See A. tactitula grossulariae in Trachandrena, above.) 

b*”, Pubescence not ferruginous. 
a8, Head very broad. 
a, Eyes diverging below; cheeks shining, broad, with a rim behind. 

(See A. navajorum, above.) 

b*, Eyes not diverging below. 

ANDRENA, species. 

Sioux County, Nebraska. May. (lL. Bruner.) 
Male.—Length, 7 mm.; pubescence clear white; wings clear hya- 

line; basal nervure going far basal of transverse median; second 
submarginal receiving first recurrent nervure in middle. 
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(This was marked as the male of A. trapezoidina, described below; 
but in my opinion it is a quite distinct species.) 

648, Head ordinary. 

a®°°. Face broader. 
ANDRENA PADOUCORUM, new species. 

Evergreen, Colorado. July 16, 1897. On Sedum stenopetalum. 
(Dunning, 1308.) 

Male.—Length,8mm. Black, with dull white pubeeceaed Head 
broad, facial quadrangle broader fen long. Process of labrum broad, 
pane ae Clypeus convex, shining, with strong well separated punc- 
tures. Front and vertex dull. Cheeks normal. Flagellum ob- 
scurely brownish beneath. Third antennal joint more than twice 
as long as fourth, and about one-third longer than fifth. Mesotho- 
rax dull, without evident punctures. Metathorax dull and granular, 
the area scarcely defined. Tegulae dark brown. Wings hyaline, 
the stigma and nervures dark reddish brown. Basal nervure meeting 
transverse median. First recurrent nervure joining second submar- 
ginal cell about middle. Spurs light ferruginous. Abdomen shin- 
ing, thinly hairy, the hind margin of the segments brownish, and 
with thin white hair bands at sides of segments and right across on 
fourth. Apical plate small and narrow. 

(This is very close to A. campanulae; possibly only a, venet or 
race.) 

In the key, A. padoucorum falls in a couplet on A. harveyi, sepa- 
rating thus: 

Cheeks rectangular in outline, angle of cheeks opposite middle of eye; pubescence 
on jaceand thorax partly black. ..2.5. be iso es ee ee harvey 

Cheeks rounded in outline; pubescence whitish..........-..-..-..--.-- padoucorum 

ANDRENA CAMPANULAE, new species. 

Palmer Lake, Colorado. July 138, 1901. 
Male.—Length, about 8 mm. Black; pubescence, grayish white, 

not so long as in some other species. Head ordinary. Facial quad- 
rangle about square. Mandibles not especially long, red at tip. 
Process of labrum broadly truncate. Clypeus shining, with strong, 
well-separated punctures; front dull. Flagellum obscure reddish 
beneath. Third antennal joint twice as long as fourth; fifth longer 
than fourth but still short. Mesothorax dull even posteriorly, scutel- 
lum also dull; area of metathorax small, coarsely granular, obscurely 
plicate at base. Tegulae piceous. Wings brownish, the basal half 
clear hyaline, nervures and stigma dark reddish. Basal nervure 
meeting transverse median. First recurrent nervure joining second 
submarginal cell beyond middle. Spurs amber color. Hair on inner 
side of hind tarsi light chocolate. Abdomen shining, hardly punc-— 
tured, hind margins of segments somewhat reddish; second segment © 
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in middle depressed more than one-third; thin shagey hair bands 
more or less failing in middle. Apical plate narrow, not emarginate. 

(For the female, see below.) 

Type.—Cat. No. 18149, U.S.N.M. 
Male A. campanulae was also taken in Nebraska. 

6°, Females. 
a®!, Abdomen with long, loose hair, not forming bands; hair of cheeks black. 

a®2. Hair of thorax and abdomen above cream color. 

ANDRENA PYRRHACITA COLORADENSIS, new variety. 

Berkeley, Colorado. 5837. 
Female.—Length, 11mm. Black, with long creamy white hair cov- 

ering thorax and abdomen above, and also on vertex and between 
antennae, and on the upper part of the pleura, but hair of other parts 
of head and underside of thorax black. Anterior and hind femora 
with the hair mainly pale, as also the long curled hairs in front of 
hind tibiae; hair of legs otherwise black. Facial quadrangle very 
much broader than long. Process of labrum truncate. Clypeus 
closely but finely punctured, with a smooth median line. Ocelli 
amber color. Facial foveae seen from above dark brown, occupying 
most of the space between eye and antenna, below they hardly ex- 

_ tend below level of antennae. Antennae dark, third joint longer than 
next two together. Mesothorax and scutellum dull and granular. 
Area of metathorax without evident sculpture. Tegulae piceous. 
Wings brownish hyaline, nervures and the slender stigma reddish 
brown. Basal nervure meeting transverse median. Second sub- 
marginal cell receiving first recurrent nervure near its end. Third 
submarginallong. First abdominal segment granular, but apparently 
not punctured, the others with fine punctures; second segment in 
middle depressed more than one-third; all the segments covered with 
long, shaggy hair; hair at apex sooty. 

This is a variety of A. pyrrhacita, differing in the color of the hair. 
Type.—Cat. No. 18150, U.S.N.M. 

b 2, Apical part of abdomen with black hair above. 

ANDRENA BEBBIANA, new species. 

Boulder, Colorado. March 30. (S. A. Rohwer.) At flowers of 

Selix bebbiana. 
Female.—Length, 104 mm. Black; the pubescence long, partly 

black, partly white, and partly pale fulvous. Head very broad, 
with long black hair, except that on occiput overlapping vertex, which 
is white. Process of labrum slightly emarginate. Clypeus very 
hairy, with a dull feebly punctured surface. Facial foveae seen from 
above black, rather broad, ending below a little below level of antennae. 
Flagellum obscure brownish beneath. Third antennal joint almost 
as long as next three together.. Cheeks very broad. Mesothorax 
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and scutellum dull and granular. Area of metathorax poorly de- 
fined, granular. Hair of thorax above anteriorly almost white, but 
on scutellum becoming pale fulvous; grayish white on sides of meta- 
thorax, but black on pleura. Tegulae piceous. Wings dusky hya- 
line, nervures and stigma dark reddish. Basal nervure meeting 
transverse median. Second submarginal cell receiving first recur- 
rent nervure at beginning of last third. Hair of hind femora and 
tibiae beneath glistening white, but of hind knees and hind, tibiae 
above gray, on inner side of hind tarsi pale reddish; anterior femora 
behind with long sooty hair. Abdomen shining, without distinct 
punctures, the broad hind margins of segments dark reddish; first 
two abdominal segments with long white hair, the others with long 
sooty hair, some pale hair on hind margin of third. No distinct 
bands. . 
A. pyrrhacita coloradensis and A. bebbiana are very closely. allied, 
but differ in the process of labrum, and appear to be distinct species. 
A. bebbiana is very close to A. ribesina Cockerell, but is distinct by 
the entirely purplish-black hair of face and cheeks, ete. 
b*!. Notas under a°*!. 

a*°%, Rather small species, about 9-10 mm. long, superficially all much alike, without 

even rudimentary light hair bands on abdomen. Hair of thorax above ochreous 

orfulvous. Hair of cheeks black. 

a**, Abdomen purple. 

(See A. purpurina, above.) 

b**. Abdomen black; hair of face black. 

a®°, Basal part of abdomen with red or fulvous hair. 

a**, Hair of thorax above bright fox red. 

ANDRENA RIBIFLORIS, new species. 

Colorado. 

Female.—Length, 9mm. Black; thorax above and tubercles with 
very bright fox-red hair, vertex with pale reddish hair, otherwise 
the hair of head and thorax is black, except that at sides of meta- 
thorax and a little at upper end of pleura is red. Hair of legs black, 
pale reddish on anterior tarsi, and whitish with a smoky tinge on 
hind femora. First abdominal segment and basal half of second 
with long red hair, rest of abdomen with scanty short black hair. 
Facial quadrangle broader than long. Process of labrum emargi- 
nate. Clypeus with strong not very dense punctures. Facial foveae 
seen from above dark brownish gray, occupying about three-fourths 
space between eye and antenna, but narrowing below and ending a 
little below level of antenna. Antennae dark, ratherslender. Third 
joint a little longer than next two combined. Mesothorax dull, 
hardly punctured. Area of metathorax with short feeble ridges at 
base. Tegulae dark reddish. Wings hyaline, faintly dusky, more 
dusky at apex. Stigma and nervures dull ferruginous. Basal ner- 
vure falling short of transverse median. Second submarginal cell 
receiving first recurrent nervure very near its end. Spurs cream 
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color. Abdomen shining, not punctured; hind margins of segments 
broadly dark brown; second segment in middle depressed more than 
one-third and less than one-half; hair at apex black. 

(This is named as a separate species, but I believe it to be the true 
female of A. ribsfloris. It is widely separated from female hemileuca 
in the table.) . 

Allotype.—Cat. No. 18144, U.S.N.M. 

6°, Hair of thorax above pale ocherous. 

ANDRENA RIBIFLORIS, variety. 

Florissant, Colorado. June 16, 1907. At flowers of Ribes valli- 

cola. (S.A. Rohwer.) 

Is identical with the insect just described, differing only in less 
brightly colored hair of thorax above. 

The label states that it is a paratype, and that the type has fulvous 
Bair... : 

Paratype-—Cat. No. 18144, U.S.N.M. 
b®>, Basal part of abdomen without red or fulvous hair. 

a°*’, Second submarginal cell receives first recurrent nervure near end; clypeus with 

-a median ridge. 

Colorado. 
Female——Length, 10 mm., rather slender. Black, with black 

pubescence on head, pale ferruginous on upper side of thorax but 
sooty beneath, very dark brownish gray on legs and black at apex of 
abdomen. Head broad; facial quadrangle much broader than long. 
Process of labrum truncate. Mandibles red at extreme tip. Clypeus 
dull at base and sides, but otherwise shining, with sparse punctures 
and a median ridge. Front striate; facial foveae seen from above 
chocolate color, occupying at least two-thirds of space between eye 
and antenna, below they scarcely extend below level of antennae. 
Antennae very dark, third joint longer than next two combined, but 
not so long as next three. Mesothorax dull, with very minute feeble 
punctures. Scutellum dull, shining in front. Area of metathorax 
narrow, elongated apically with a few short basal ridges, the middle 
one longer. Tegulae reddish. Wings reddish hyaline, nervures and 
stigma ferruginous. Basal nervure not reaching transverse median. 
Second submarginal cell large, receiving first recurrent nervure near 
its end. Spurs very pale. Abdomen shining, entirely without hair 
bands; without evident punctures. Segments broadly margined 
posteriorly with dark brown, second segment in middle depressed 
more than a third. Hair at apex of abdomen black. 

(A close study of this convinces me that it is A. ribifloris; it is m bad 

condition, and has lost part of its hair.) 
Paratype-—Cat. No. 18144, U.S.N.M. 

6’. Second submarginal cell receiving first recurrent nervure in middle; clypeus 

with no distinct median ridge; base of abdomen without long hair. 

ANDRENA RIBIFLORIS, new species. 
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ANDRENA (MERRIAMI variety?) FULVINIGRA, new species. 

Fort Collins, Colorado. April 24, 1908. (Gillette.) 
Female.—Length, 9 mm. Black, with black hair except that on 

occiput and thorax above which is bright ferruginous; it is red on 
tubercles but black on pleura, but on metathorax it is red in middle, 
but black at sides; on inner side of hind tarsi it is chocolate color. 
Facial quadrangle very much broader than long. Process of labrum 
very broadly truncate, clypeus shimmg, with small punctures, sparse 
in middle. Facial foveae very narrow,seen from above light reddish, 
but reddish black at other angles, ending below at about level of 
antennae. Flagellum dark beneath; third antennal jomt about as 
long as next three together, the fifth very short. Mesothorax dull, 
with very minute inconspicuous punctures. Surface of scutellum 
hidden -by the very bright red hair. Area of metathorax feebly 
roughened, somewhat shining. Tegulae rather dark reddish. Wings 
brownish hyaline, nervures and stigma rather light reddish. Basal 
nervure meeting transverse median. Second submarginal cell very 
broad, receiving first recurrent nervure about middle. Long hair on 
outer side of hind femora dull whitish but that on knees and hind 
tiblae slaty black. Abdomen shining, without distmct punctures, 
and with little hair. No bands on hind margins of segments. Hair 
at apex slaty black. 

(I have this also from Florissant, and considered it to be A.merriama. - 
Mr. Viereck, who had access to the type of merriami associates them 
closely in the key, separating them thus: 
lypeus ‘coarsely punctured .--. 7.200 2). ake see ee merriamt. 
Clypeus finely punctured. 2c le ee a ee ee fulvinigra, 

Type.—Cat. No. 18153, U.S.N.M. 
653, Abdomen more or less banded; hair of cheeks light (partly dark in topazana). 

a®, Facial quadrangle longer than broad; a curious oblong head. Mair at apex of 

abdomen light reddish. (A. campanulae, with a rather narrow face, has hair 

at apex of abdomen sooty.) 

(A. cheyennorum; see above under males.) 

b°8. Facial quadrangle broader than long. 

a®®. Large species with costoapical region of wings dark. 

ANDRENA ARIZONENSIS, new species. 

Oracle, Arizona. June 19, 1903. (Oslar.) 

Exactly like the black variety of A. prunorum gillettet, which oecurs 
rarely at Boulder, Colorado, except that it is more finely punctured. 
It is probably a race of A. prunorum. It is quite distinct from A. 
argemonis. 

Female—Length, 12 mm. Black, the tarsi reddish at apex. 
Pubescence grayish white, pale yellowish on tarsi. Facial quad- 
rangle broader than long. Process of labrum broadly truncate, very 
feebly emarginate. Clypeus brilliantly shining, sparsely punctured; 

ee 
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front striate. Facial foveae seen from above cream color, occupying 
two-thirds of distance between eye and antenna, below extending 
well below level of top of clypeus, little separated from eye. Antennae 
very dark; third joint longer than next two combined. Mesothorax 
shining, with small rather close punctures, the posterior middle with 
few punctures. Area of metathorax dull, with very delicate reticu- 
ation, which is mostly transverse, but there is a fine median raised 
line. ‘Tegulae very dark brown. Wings with the lower half clear 
hyaline, the upper half orange tinted, the apex suffused with fuscous. 
Nervures and stigma clear ferruginous. Basal nervure falling short 
of transverse median. Second submarginal cell narrowed above, 
receiving first recurrent nervure a little beyond middle. Third sub- 
marginal very broad above. Legs with pale hair, very light yellowish 
on inner side of tarsi. Abdomen with a very obscure greenish tint, 

_ dullish, densely and minutely punctured, hind margins of segment 
narrowly reddish, segments 2-4 with dense white hair bands. Hair 
at apex pale reddish; second segment in middle depressed about 
one-third. 

Type.—Cat. No. 18154, U.S.N.M. 
6°. Not as ina. 
a. End of abdomen with sooty biack hair (rather pale gray inautumnalis). Abdomen 

never conspicuously banded. 

a®!. Hair of thorax above dull white. 

a®. Stigma dark; first recurrent nervure joins second submarginal about middle. 

ANDRENA CAMPANULAE, new species. 

War Bonnet, Sioux County, Nebraska. On Campanula. June 28, 
1901. (M.A. Carriker.) 

Female.—Length, 9 mm. Black, with pale gray hair. Facial 
quadrangle about as broad as long. Process of labrum broadly 
truncate. Clypeus minutely granular, with sparse rather shallow 
punctures. Facial foveae seen from above pale grayish, narrow, 
ending below a little below level of antennae. Flagellum faintly 
reddish beneath. Third antennal joint almost as long as next three 
together, but the fourth and fifth are very short. Mesothorax and 
scutellum duli, without distinct punctures. Area of metathorax 
granular, its apical margin shining. Tegulae rufopiceous. Wings 
dusky; nervures and stigma very dark reddish. Basal nervure 
falling just short of transverse median. Second submarginal cell 
receiving first recurrent nervure a little beyond middle. Hair of 
hind tibiz brownish or grayish white; hair on inner side of tarsi 
pale grayish brown. Abdomen moderately shining, not punctured; 

_ second segment in middle depressed hardly one-third; hind margins 
of second to fourth segments with white hair bands, on second and 
third interrupted in middle; hair at apex brownish gray. 

Male.—Sioux County, Nebraska. July. 
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Length, 7 mm. Resembles female in everything except usual 
sexual differences. Face entirely black; cheeks normal. Apical 
plate small, hidden in a tuft of creamy white hair. ; 

For fuller description of male see above. 

6. Stigma ferruginous; first recurrent nervure joins second submarginal cell beyond 

middle. 
ANDRENA AUTUMNALIS, new species. 

Lincoln, Nebraska. September. 
Female.—Length, 11 mm. Black, the legs very dark reddish. - 

Pubescence grayish white. Facial quadrangle broader than long; 
process of labrum emarginate; clypeus shining, sparsely and weakly 
punctured in middle, more closely on sides. Facial foveae as seen 
from above pale seal brown, almost half as broad as distance from 
eye to antennae, ending broadly below, a trifle below level of antennae 
and not diverging from eye. Front striate. Flagellum dark red- | 
dish. Third antennal joint about as long as fourth and fifth together. 
Mesothorax dull, with very sparse weak punctures. Scutellum broad 
and flat, smooth and shiny. Area of metathorax small, without 
evident sculpture. Tegulae father pale brown. Wings reddish 
hyaline, stigma and nervures amber color. Basal nervure meeting 
transverse median. Second submarginal cell receiving first recur- 
rent nervure at about beginning of last third. Hair on outer side of 
tibiae and tarsi sooty. Middle femora very sharply keeled beneath, 
with a long white frmge. Hair on inner side of hind tarsi very dark 
brown; spurs cream color. Abdomen impunctate, the hind margins 
of the segments whitish, with very thin bands, with jong white hair. 

Hair at apex sooty. 
Very close to A. runcinatae Cockerell, but distinct. A. runcinatae 

is smaller and has a good deal of black hair on thorax above. 
Type.—Entomological collection of the University of Nebraska. 

b*!. Hair of thorax above ochreous; first recurrent nervure joins second submarginal 

cell much beyond middle, or nearly at end. 

ANDRENA TOPAZANA Cockerell, 

ene Idaho. 
Female.—Length, 10 mm. Black, small joints of the tarsi reddish. 

Pubescence pale ocherous. Facial quadrangle broader than long. 
Process of labrum broadly truncate. Clypeus shining, very sparsely 
but distinctly punctured. Facial foveae seen from above dark, occu- 
pying at least two-thirds distance between eye and antenna, below 
going short distance below level of antennae. Flagellum chestnut red 
beneath. Third antennal joint a little longer than next two com- 
bined. Mesothorax and scutellum dull, hardly punctured. Area of 
metathorax granular. Tegulae dark reddish. Wings quite strongly 
brownish; stigma and nervures ferrugimous. Basal nervure falling 

oe ee eee 
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short of transverse median. Second submarginal rather narrow, 
receiving first recurrent nervure almost at its end. Third submar- 
ginal very broad above. Femora with pale hair, tibiae and tarsi 
with grayish brown; the creamy white shining hair of the hind 
femora contrasts abruptly with the dark brown hair of their tibiae, 
but the tuft on the knees is dark gray brown. Abdomen dullish, 
not punctured, with scattered rather long pale hair, not forming 
bands. Hair at apex sooty. Second segment in middle depressed 
nearly one-half. 

(Comparison with the type of A. topazana shows that this is strictly 
identical.) 

(The following is also, in my opinion, true A. topazana, although 
there are some small differences, as the descriptions indicate.) 

Georgetown, Colorado. (C.F. Baker, 5983.) 

Female.——Length, 9 mm. Black, tarsi reddish at apex. Pubes- 
cence pale ochreous, darker on thorax above, largely sooty on outer 
side of tibiae, especially hind tibiae. Facial quadrangle much broader 
than long. Clypeus shining, with sparse strong punctures. Facial 
foveae grayish, occupying more than half space between eye and 
antenna, below they end a little below level of antennae. Antennae 
dark, the flagellum rather dark brownish toward end. Third antennal 
joint about as long as next two together. Mesothorax dull, without 
evident punctures. Area of metathorax granular. Tegulae pic- 
eous. Wings brownish hyaline, nervures and stigma dull reddish 
brown. Basal nervure meeting transverse median. Second sub- 
marginal cell narrow, receiving first recurrent nervure not far from 
end. Abdomen impunctate, thinly hairy, without evident bands. 
First two segments dull, the others shining, as also apical margin of 
second. Hair at apex sooty. 

6°. End of abdomen with pallid or reddish hair. 
a®. Hind tibiae and tarsi clear red (tarsi red in astragali and medionitens variety a). 

All have the abdomen quite distinctly banded except lincolnella. 

a. Abdomen very distinctly punctured; margins before depression red; stigma 

small. (The abdomen suggests aureocincta, but the wings are quite different. ) 

ANDRENA ASHMEADI, new species. 

Colorado. (C. F. Baker, No. 1591.) 

Female.—Length, about 10 mm. Black, with the depressed por- 
tions of the abdominal segments light testaceous, ferruginous where 
they join the black. Hind tibiae, and middle and hind tarsi, light 
ferruginous. Pubescence pale ocherous, becoming white beneath. 
Facial quadrangle a little broader than long, distinctly broader above 
than below. Mandibles chestnut red except at base. Process of 
labrum strongly emarginate. Clypeus dullish, rather strongly but 
not densely punctured, with a narrow impunctate but not shining 
line. Facial foveae seen from above very pale brownish, occupying 
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more than two-thirds distance between eye and antenna; they 
rapidly narrow below and end in an obtuse point a little below level 
of antennae. Flagellum very dark reddish beneath. Third antennal 
joint about as long as next two together. Hair on scutellum clear 
light fulvous. Mesothorax and scutellum moderately shining, with 
small not very dense punctures. Area of metathorax granular. 
Hair of hind tibiae pale reddish, very strongly plumose. Abdomen 
shining, finely and distinctly punctured. Hind margins of segments, 
including first, with complete cream-colored hair bands. Hair at 
apex of abdomen cream color. 

Type.—Cat. No. 18156, U.S.N.M. 
6%. Notas under a®™. 
a. Stigma small and narrow; wings rather milky; species flying in October. 

ANDRENA LINCOLNELLA, new species. 

Lincoln, Nebraska. October. 
Female.—Length, 12 mm. Head and thorax black; antennae, 

legs and abdomen dark reddish. Hind tibiae and tarsi honey color. 
Pubescence pale, slightly ochreous above. Facial quadrangle broader 
than long. Process of labrum broadly truncate. Clypeus shining, 
except at sides, and with rather small punctures, which are sparse in 
the middle. Facial foveae seen from above creamy white; they are 
very broad above but rapidly narrow below, ending about level of 
antennae and a littleseparated from eye. Third antennal joint about 
as long as the next three together. Mesothorax and scutellum dull, 
without evident punctures. Area of metathorax dull and granular. 
Tegulae light testaceous. Wings hyaline, distinctly milky, the 
narrow small stigma and the nervures ferruginous. Basal nervure 
falling a little short of transverse median. Second submarginal cell 
broad, receiving first recurrent nervure far beyond middle; hair of 
hind tibiae very pale yellowish, spurs light ferruginous. Abdomen 
dull and granular, without distinct punctures. Hind margins of 
segments hyaline; the abdomen above is nearly free from hair except 
the bands of long white hair on hind margins of second and following - 
segments, very broadly interrupted on second and thin or absent on 
middle of third. Second segment in middle depressed about one- 
third. Hair at apex light ocherous. 

Type.—Entomological collection of the University of Nebraska. 
b©. Stigma ordinary; species flying May-July. 

a. Hair at apex of abdomen bright orange-fulvous; wings very red. 

ANDRENA ASTRAGALIT, new species. 

Bad Lands, Mouth of Monroe Canon, Sioux County, Nebraska. . 
June 6,1901. On Astragalus. (M.A. Carriker, jr.) 

Female—Length, 12 mm. Black, the tarsi ferruginous. Pubes- 
cence creamy white. Facial quadrangle broader than long. Process 
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of labrum very peculiar, being very broad with the apical margin 
concave and the apical corners projecting. Clypeus irregularly 
punctured, surface almost hidden byhair. Facial foveae seen from 
above grayish white, occupying about half space between eye and 
antenna, below scarcely extending below level of antenna. Flagellum 
short and thick, obscure reddish beneath. Third antennal joint 
longer than next two together, but the next is extremely short. 
Mesothorax dull, not punctured. Scutellum slightly shining. Area 
of metathorax granular, extremely small. Tegulae light rufotesta- - 
ceous. Wings strongly reddened, dusky at apex. Stigma and 

' nervures ferruginous. Basal nervure meeting transverse median. 
Second submarginal cell broad, receiving first recurrent nervure in 
middle, hair on hind tibiae very pale yellowish. Abdomen dullish, not 
punctured, the hind margins of the segments narrowly white, the 
junction of the white and black reddish. Segments with long, thin, 
glittering hair, not hiding the surface. Hind margins with broad 
white hair bands, scanty on first segment. Hair at apex light ferrugi- 
nous. Second segment in middle depressed about two-fifths. 

In the key this falls in a couplet with A. davidsoni, from which it is 
separated by the dull dorsulum. 

6°. Hair at apex of abdomen not thus bright. 
a®’. Larger; anterior tarsi red; head very broad. 

ANDRENA PEREZANA, new species. 

Lincoln, Nebraska. May. 
Female. rah about 12 mm. Black,with the hind tibiae and 

all the tarsi, as well as the anterior tibiae on inner side except at base, 
the middle tibiae at apex, and the sides of the abdomen near base 
beneath, ferruginous, the tarsi very bright and clear. Pubescence 
grayish white, not at all yellowish dorsally. Head very broad, 
process of labrum broadly truncate. Clypeus shining, finely and 
closely punctured, with a slender median smooth line. Facial foveae 
seen from above cream white, occupying at least two-thirds of space 
between eye and antenna; below they do not go below level of an- 
tennae. Flagellum reddish brown beneath. Third antennal joint 
slightly longer than the next two combined. Mesothorax and scu- 
tellum shining, with extremely minute scattered punctures. Area of 
metathorax: granular. Tegulae reddish. Wings strongly reddened, 
nervures and the rather small stigma ferruginous. Basal nervure 
falling short of transverse median. Second submarginal cell receiving 
first recurrent nervure at beginning of last third. Hair on hind tibiae 
shining white. Abdomen shining, the hind margins of the segments 
red; no punctures; very little hair except at base and apex, and on 
the hind margins of the segments, where there are broad but thin 
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white hair bands; hair at apex light yellowish. Second segment in 
middle depressed Hout two-fifths. 

Type.—Entomological collection of the arial of Nebraska. 

b®’. Anterior tarsi not red; species smaller than A. perezana. 

a®®, Area of metathorax wrinkled. 

(See A. titusi in Trachandrena, above.) 

68. Area of metathorax not at all wrinkled. 

a, Facial foveae very narrow; abdominal hair-bands (on segments 2-4) white and 

entire; first recurrent nervure joins second submarginal cell at middle. 

ANDRENA MONTROSENSIS, new species. 

Montrose, Colorado. May 5, 1901. (Gillette.) 

Female——Length, 9 mm. Black, with white hair. Hind tibiae 
and tarsi clear ferruginous, with pale yellow hair. Facial quad- 
rangle a little broader than long. Process of labrum very narrowly 
truncate. Mandibles with the apical half red. Clypeus shining 
except at sides, well punctured, with no smoothline. Facial foveae 
seen from above pale reddish, narrow, ending below about level of 
top of clypeus. Flagellum ferruginous beneath except at base. 
Third antennal joint not as long as next three combined. Meso- 
thorax sparsely punctured, dull in front, shining in middle and 
posteriorly. Scutellum shming. Area of metathorax granular. 
Tegulae dark reddish. Wings dusky hyaline, darker apically; ner- 
vures testaceous, the outer ones fuscous; stigma light amber color. 
Basal nervure falling a little short of transverse median. Second 
submarginal cell broad, receiving first recurrent nervure about the 
middle. Hair on inner side of hind tarsi shining pale golden. 
Abdomen dullish, not punctured; hind margins of second and follow- 
ing segments a broad entire white hair bands. Hair at apex pale 
reddish. 

In the key this is separated from A. costillensis and apacheorum on 
the venation, the second submarginal cell receiving the first recur- 
rent nervure beyond the middle in’ those species. From A. cana- 
densis it is separated by the dullish dorsulum, that of canadensis 
being shining. The general appearance is that of A. canadensis. 

Type.—Cat. No. 18157, U.S.N.M. 

b®°. Facial foveae not especially narrow; abdominal hair-bands not clear white; first 

recurrent nervure joining second submarginal cell beyond middle. 

ANDRENA MEDIONITENS Cockerell, variety A. 

Westlake, Colorado. July 7, 1900. (Gillette.) 

Female.—Length, 8 mm. Black, with very pale ocherous pubes- 
cence. Facial quadrangle broader than long. Process of labrum 
emarginate. Mandibles bright chestnut red apically. Clypeus 
shining, rather sparsely punctured, with a smooth median line. 
Facial foveae seen from above brownish white, rather broad, ending 
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below at about level of antennae. Flagellum dark red beneath; 
third antennal joint not as long as next three combined. Meso- 
thorax moderately shining, with weak punctures. Area of meta- 
thorax granular. Tegulae rufopiceous. Wings dusky hyaline. Ner- 
vures and stigma amber color. Basal nervure meeting transverse 
median. Second submarginal cell receiving first recurrent nervure 
well beyond middle. Middle and hind tarsi red. Hair of hind tibiae 
yellowish white. Abdomen dullish, not punctured. Second segment 
in middle depressed less than one-third. Second and following seg- 
ments with thick yellowish white hair bands. Hair at apex very 
pale reddish brown. 

Resembles A. montrosensis, but the facial foveae are broader. 
They are very closely allied. 

(This differs from typical A. medionitens by the redder, and I 
think rather narrower, facial foveae, and red middle tarsi, but I can 
not believe it to be a distinct species. In the key it falls in a couplet 
with perezana, from which it is separated thus: 
Seopa appressed and hiding tegument..-._....-..----------s---+---eeeee perezana. 

Scopa not appressed, not hiding tegument; tarsi stramineous. .medionitens, variety a.) 

b®. Hind tibiae and tarsi not clear red. (Tarsi red in astragali and medionitens, 

variety a.) 

a. Large species, considerably over 10 mm. long, with conspicuous white hair-bands,. 

species superficially similar. 

a”, Wings orange. (See A. astragali, above.) 

6”. Wings not at all orange. 

ANDRENA TOWNSENDI, new species. 

Dripping Spring, Organ Mountains, New Mexico. August 10. 
(C. H. T. Townsend.) 

Female.—Length, 13 mm. Black, the tarsi brownish, their small 
joints becoming ferruginous as well as the anterior knees. Pubes- 
cence grayish white, clear ocherous on thorax above. Facial 
quadrangle broader than long. Process of labrum strongly emargi- 
nate. Clypeus shiny, sparsely punctured, with a poorly defined 
smooth median band. Facial foveae seen from above light ochreous, 
moderately broad, ending broadly below at about level of top of 
clypeus. The clypeus is very high and the supraclypeal area very 
small, so that the antennae are inserted very near to the top of the 
clypeus. Scape reddish at base; flagellum obscurely reddish beneath. 
Third antennal joint a little shorter than next three combined. 
Mesothorax dull and granular, scarcely punctured. Scutellum shin- 
ing in front. Area of metathorax granular, with a depressed median 
line. Tegulae rufopiceous. Wings brownish hyaline, the nervures 
and small stigma reddish, the stigma very dark. Basal nervure 
falling short of transverse median. Second submarginal very broad, 
receiving first recurrent nervure slightly beyond middle. Hair of hind 

59758°—Proc.N.M.vol.48—14———4. 



50 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 48. 

tibiae white; on inner side of hind tarsi pale golden. Abdomen - 
dullish, without punctures, all the segments with broad entire white 
hair bands. Hair at apex stained with brown. 

In the key, this falls in a couplet with A. compleza, and is separated 
thus: 

Abdominal segments greenish; pubescence pale, whitish.............-....- complexa. 
Abdominal segments black; pubescence yellowish.........-..-....--.---- townsend. 

67°. Much smaller species than under a”. 

a’. Species like A. hirticincta, with long yellow hair; the broad entire abdominal 

bands as wide as the intervals between them. 

ANDRENA COSTILLENSIS, new species. 

Colorado. No. 2294. 
Female.—Length, 9 mm. Black, with abundant long hair, which 

is bright yellowish on thorax above, elsewhere paler, and beneath 
inclining to grayish white. The caudal fimbria pale, like the very 
thick and broad abdominal bands. Facial quadrangle broader than 
long; process of labrum broad, shallowly emarginate; clypeus strongly — 
and rather closely punctured, with rather indistinct median smooth 
line. Facial foveae seen above pale ocherous, occupying more than 
half the space between antenna and eye, their lower end level with 
top of clypeus, and separated only by a shining line from the eye. 
Flagellum dark reddish beneath. Third antennal joint fully twice as 
long as fourth; fifth about equal to fourth. Mesothorax dullish, 
very hairy. Anterior half of scutellum shining; area of metathorax 
granular, defined only by absence of hair. Tegulae shining piceous, 
very hairy. Wings hyaline, slightly dusky, stigma light amber, 
nervures fuscous; basal nervure meeting transverse median; first 
recurrent nervure joining the nearly square second submarginal very 
near its end. Third submarginal long. Legs distinctly brownish; 
spurs cream color. Middle basitarsi remarkably broadened and 
flattened. Abdomen dullish, hardly punctured, second segment in 
middle depressed about two-fifths. 

Also collected in the Costilla Mountains, New Mexico, August 16, 
1899 (Miss Mize), and at Eldora, Colorado, August 18, 1910, at 
flowers of Grindelia and Hrigeron, by T. D. A. and W. P. Cockerell. 

In the key, this falls in a couplet with A. apacheorum Cockerell, 
and is separated thus: 

scutellum ‘dull; fimbria. browne 22: 222 o see apacheorum. 
Scutellum shining, partly polished; fimbria ochreous...........---------- costillensis. 

Type.—Entomological collection of the University of Nebraska. 

6”. Not as under a”. 

a3, Without distinct light abdominal bands. None of the species very small. 

a, Hair of thorax short; grayish white; wings unusually short. 

a i 
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' ANDRENA RADMITRICHA, new species. 

Lincoln, Nebraska. October 
Female.—Length, 94 mm. Black, the legs very dark reddish 

brown. Pubescence dull white. Facial quadrangle about as broad 
as long. Process of labrum narrow, emarginate. Apical half of 
mandibles dark red; clypeus dullish, sparsely and feebly punctured. 
Facial foveae seen from above grayish white, a little yellowish as seen 
from upper end, about one-half as broad as distance between eye and 
antenna, ending in a point at level of antennae and a little away from 
eye. Front striate, elevated in middle. Flagellum chestnut red 
beneath; third antennal joint about as long as the following three 
together. Mesothorax moderately shiny, with very sparse feeble 
punctures. Scutellum microscopically tessellate, shining like meso- 
thorax, but hardly at all punctured. Area of metathorax granular, 
scarcely defined. Tegulae reddish, with a dark spot. Wings unusu- 
ally short, dusky hyaline, nervures and the small stigma dark red 
brown. Basal nervure meeting transverse median. Second sub- 
marginal cell broad, receiving first recurrent nervure well beyond 
middle. Third submarginal rather short. Spurs creamy white. 
Hind tibial scopa loose, of pure white branched hairs. Hairs on 
inner side of hind tarsi shining dark brownish gray. Abdomen 
dullish, not evidently punctured; hind margins of segments nar- 
rowly pallid, with week indications of hair bands; hair at apex 
brownish white. 

__ In the key this runs next to A. solidagims, from which it is known 
by the light caudal fimbria. 

Type.—Entomological collection of the University of Nebraska. 
b“. Hair of thorax fulvous or ferruginous; first recurrent nervure joins second sub- 

marginal cell almost at end. 

a’. Larger; hair of hind tibiae entirely cream color. 

ANDRENA PAENEFULVA, new species. 
Colorado. 
Female —Length, 10 mm. Black, with rather light fulvous hair, 

which is long and loose. Facial quadrangle broader than long. 
Process of labrum deeply emarginate. Clypeus shining, strongly 
but not closely punctured, with a smooth median line. Facial foveae 
seen from above pale seal brown, occupying more than one-half space 
between eye and antenna, not much narrowed below, where they end 
a little below level of antennae. Flagellum dullred beneath. Third 
antennal joint not as long as next three together. Mesothorax 
granular, somewhat shining, with very feeble obscure punctures. 
Scutellum shining anteriorly, but its posterior part and the post- 
scutellum granular and entirely dull, as also the poorly defined area 
of the metathorax. Tegulae dark reddish, with long hair. Wings 
reddish hyaline, nervures and stigma rather light reddish, Basal 
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nervure falling short of transverse median. Second submarginal cell 
broad; receiving first recurrent nervure almost at its end. Hair on 
hind tibiae pale ocherous or almost cream colored, shining. Abdomen 
finely granular, without evident punctures, the thin loose hair hardly 
forming distinct bands; second segment in middle depressed more 
than two-thirds but less than one-half; hair at apex light reddish 
ochreous. 

Type.—Collection of the American Entomological Society. 
67>, Smaller; hair of hind tibiae longitudinally bicolored, sooty brown and pale fulvous. 

ANDRENA SALICICOLA, new species. 

Halfway House, Pikes Peak, Colorado. On Salix. May 30, 1904. 
(Cockerell.) 

Female.—Length nearly9 mm. Black. Pubescence long, pale fer- 
ruginous, very bright on thorax above. Facial quadrangle broader 
thanlong. Process of labrum emarginate. Clypeus shining, sparsely 
punctured. Facial foveaeseen from above very dark brown, occupying 
two-thirds space between eye and antenna, below theyend alittle below 
level of antennae. Flagellum dark reddish beneath. Third antennal 
joint about as long as next two combined. Mesothorax and scutellum 
dull, without evident punctures, the median and parapsidal lines on 
mesothorax shining. Area of metathorax scarcely defined, obscurely 
wrinkled at base. Tegulae dark brown. Wings hyaline, slightly 
dusky at apex. Stigma and nervures reddish sepia. Basal nervure 
falling a little short of transverse median. Second submarginal cell 
receiving first recurrent nervure almost at apex. Third submarginal 
very long. Hind tarsi reddish. Hair on hind tibiae pale reddish 
anteriorly and pale sooty posteriorly, the colors abruptly contrasting. 
Abdomen shining, not punctured, with thin long hair but no bands. 
Hair at apex pale but slightly sooty. Second segment in middle 
depressed nearly one-half. 

Very closely allied to A. paenefulva. | 
In the key, A. salicicola falls near A. asmi, and is separated thus: 

Foveae black; pleurze with pale pubescence......-.......------+------------ asmi. 
Foveae dark brown; scopa partly brown and compact............-.------ salicicola. 

Type.—Cat. No. 18161, U.S.N.M. 
63, With distinct light hair bands on abdomen. 

a’®, Wings strongly red-brown; first recurrent nervure joins second submarginal cell 

about middle; facial foveae light reddish, very narrow. 

ANDRENA DAVIDSONI, new species. 

Mount Wilson, Southern California. (Davidson.) 

Female.—Length, 9 mm. Black, with pale ocherous pubescence. 
Facial quadrangle broader than long. Process of labrum truncate, | 
the truncation slightly concave. Clypeus finely granular, with 
numerous shallow punctures. Facial foveae seen from above very 
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light reddish, extremely narrow, ending below just below level of 

antennae. Antennae dark. Third joint not as long as next three 
combined; fourth and fifth very short. Mesothorax and scutellum 
shiny, with very fine punctures. Area of metathorax granular, not 
distinctly defined. Wings strongly reddish, nervures and stigma 
dark ferruginous. Basal nervure almost reaching transverse median. 
First recurrent nervure received by second submarginal cell a little 
before the middle. Hairof hind tibiaeshining pale yellow. Abdomen 
shining, not distinctly punctured; segments 1 to 4 with conspicuous 
entire white hair bands. Hair at apex light reddish. 

In the key, this falls in a couplet with A. astragali, from which it is 
separated by the shining dorsulum. 
66, Wings normal. 

a’, Second submarginal cell remarkably broad, broader than high, receiving first 

recurrent nervure about middle; stigma large; facial foveae light reddish, 

narrow. 
ANDRENA NIGRITARSIS, new species. 

Boulder, Colorado. May 27, 1906. (S. A. Rohwer.) 
Female.—Length, 8mm. Black, with light ocherous pubescence. 

Facial quadrangle much broader than iong. Process of labrum 
small and broadly rounded. Clypeus shining, not densely punc- 
tured, with no smooth line or ridge. Facial foveae seen from above 
light red, very narrow, ending below at about level of top of clypeus. 
Flagellum dark red beneath except at base. Third antennal joint 
scarcely as long as next two combined. Mesothorax dull, with feeble 
minute punctures. Scutellum shining, with very sparse and small 
punctures. Area of metathorax rather coarsely roughened. Tegulae 
ferruginous. Wings reddish hyaline, nervures and the large stigma 
ferruginous. Basal nervure falling a little short of transverse median. 
Second submarginal cell very broad, with parallel sides, receiving 
first recurrent nervure at or a little beyond the middle. Hair of hind 
tibiae very pale ocherous or almost grayish white; on inner side of hind 
tarsi golden. Abdomen shining, not punctured; hind margins of 
second and following segments reddened; second segment in middle 
depressed about two-fifths, but feebly. Rudimentary hair bands at 
sides of second and following segments. Hair at apex light reddish. 

Falls in key in the vicinity of A. melanochroa, A. apacheorum, etc. 

6’. Second submarginal cell not formed as under a”. 
a’®. Facial foveae ochreous or reddish. 
a’, Basal nervure falling short of transverse median; hair of thorax grayish white; 

species about 8 mm. long. 

ANDRENA COLORADINA, new species. 

Colorado. (C. F. Baker, No. 1900.) 

Female.—Length, 8 mm. Black, with pale grayish hair, that on 
the scutellum slightly fulvous. Facial quadrangle broader than long. 
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Process of labrum broadly truncate. Clypeus shining, well punc- 
tured, without any smooth line. Facial foveae seen from above very 
light grayish brown, occupying about two-thirds space between eye 
and antenna, ending below a little below level of antennae. Flagellum 
obscure brownish beneath, shorter than usual. Third antennal 
joint not as long as next three combined. Mesothorax dull in front, 
but the posterior two-thirds and the scutellum shining, with very 
feeble punctures. Area of metathorax dull and granular, scarcely 
defined. Tegulae dark reddish, wings hyaline, nervures rather dark 
reddish, but the large stigma bright ferruginous. Basal nervure 
falling just short of transverse median. Second submarginal cell 
receiving first recurrent nervure beyond middle. Tarsi brownish, 
clear red at apex. Abdomen broad, shining, without evident punc- 
tures; hind margins of segments reddish brown; second segment 
in middle depressed about one-third or shightly more. Second and 
following segments with distinct white hair bands, broadly inter- 
rupted on second. Hair at apex creamy white. 

(There are two specimens, with thesame number. Another speci- 
men (Colorado, Gillette, No. 2094) was given a different name, but 
is the same species. The color of the facial foveae is rather variable, 
and the insect may be sought in a section below, as is there indicated. 
In the key this species falls close to A. subdistans, from which it is 
separated by the dark brown hind tibiae.) 

A. phocata Cockerell is extremely close to A. coloradina, but dis- 
tinct. A. phocata differs by being a little larger, with orange-tinted 
wings; broad smooth band on middle of clypeus; facial foveae seal 
brown above, white below. 

Type.—Cat. No. 18162, U.S.N.M. 

79. Basal nervure meeting transverse median; thoracic hair ochreous or fulvous; 

rather larger than A. coloradina. 

a®°. Clypeus with a distinct median ridge, and large punctures; hair bands of abdomen 

pale ochreous. 

ANDRENA FULVIHIRTA, new species. 

Colorado. (Gillette, 2091.) 

Female——Length, 9 mm. Black, with the pubescence fulvous, 
including that of the abdominal bands. Facial quadrangle broader 
than long. Process of labrum truncate, the truncation somewhat 
concave. Clypeus shining, with large irregular punctures and a fine 
median ridge. Facial foveae seen from above pale reddish, moder- 
ately broad, ending below at about level of top of clypeus. Flagel- 
lum very obscurely brownish beneath. Third antennal joint not so 
long as next three together. Mesothorax dullish, feebly punctured. 
Area of metathorax granular. Tegulae dark reddish. Wings clear 
hyaline, faintly dusky at apex. Stigma and nervures amber color, 
the stigma large and very bright. Basal nervure meeting transverse 
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median. Second submarginal cell receiving first recurrent nervure 
far beyond middle. Middle and hind tarsi dark reddish. Abdomen 
shining, not punctured; second segment depressed in middle about 
two-fifths; second and following segments with thick pale hair bands, 
that on second rather broadly and on third very narrowly interrupted 
in middle. Hair at apex of same color. 

Type.—Cat. No. 18163, U.S.N.M. 
b®. Clypeus without a distinct median ridge. 

a®!. Clypeus dullish; third submarginal cell on upper side not as long as second 

transverse cubital. 

ANDRENA BRACHYCARPAE, new species. 

Florissant, Colorado. June 1, 1907. (S.A. Rohwer.) At flowers 

of Sahx brachycarpa. 
Female.—Length, 9 mm. Black, with light ocherous pubescence. 

Facial quadrangle broader than ae Process of labrum narrowly 
truncate, but the truncation depressed in middle, so as to give a 
slight appearance of emargination. Clypeus shining, rather sparsely 
punctured. Facial foveae seen from above light reddish, quite 
narrow, ending below at level of antennae. Antennae dark, third 
joint not as long as next three combined, but a little longer than 
next two. Mesothorax dull and granular; scutellum more shining. 
Area of metathorax minutely wrinkled, not defined. Tegulae piceous. 
Wings reddish hyaline. Stigma and nervures ferruginous. Basal 
nervure meeting transverse median. Second submarginal cell 
receiving first recurrent nervure well beyond middle. Hair of hind 
tibiae pale ocherous, reddish sooty at base; on inner side of hind tarsi 
light golden. Abdomen shining, without distinct punctures; hind 
margins of segments brownish; segments 2 to 4 with rather thin 
hair bands, and the surfaces of segments 3 to 6 thinly hairy all over. 
Hair at apex light reddish. 

In the key this falls in a group, which also includes A. decussata 
A. perezana, A. astragali, A. davidsoni, and A. personata. It is dis- 
tinguished from all these by the following combination of characters: 
Scopa appressed and hiding tegument; inclosure of metathorax 
rugose; abdominal fasciae indistinct, but nevertheless more or less 
developed. 

6%. Clypeus shining; third submarginal cell on upper side as long (or almost) as 

second transverse cubital nervure ; middle and hind tarsi red. 

(See A. medionitens variety a, above.) 

68. Facial foveae white or whitish. 
a®*, Small species, 8 mm. long or less; first recurrent nervure joining second sub- 

marginal cell at middle or not much beyond. 

a®3. Facial foveae a little broader; abdomen seems faintly metallic. 

(See A. coloradina, described above.) 
b§8, Facial foveae a little narrower. 
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ANDRENA COLORADINA, variety A. 

Fort Collins, Colorado. May 8, 1903. (Gillette.) 
Female——Length, 8 mm. Black, small joints of tarsi ferruginous; 

the hind margins of the abdominal segments dark reddish. Pubes- 
cence white, except on thorax above, where it is pale ocherous, and 
pale reddish at end of abdomen. Facial quadrangle broader than 
long. Process of labrum narrow and rounded at end. Clypeus 
shining, with numerous punctures. Facial foveae seen from above 
white, moderately broad, ending below a little below level of top of 
clypeus. Flagellum dull reddish beneath. Third antennal joint 
shorter than next three together, fourth joint very short. Meso- 
thorax and scutellum dullish, without evident punctures. Area of 
metathorax granular. Tegulae dark reddish. Wings clear hyaline; 
nervures and stigma amber color. The type-specimen has the second 
transverse cubital wanting on one side. Basal nervure meeting 
transverse median. Second submarginal cell receiving first recur- 
rent nervure in middle. Hair on hind tibiae and on inner side of hind 
tarsi shining white. Abdomen moderately shining, not punctured, 
interrupted white hair bands rather poorly developed on segments 
2 and 3 and an entire one on fourth. 

A. fragiliformis Cockerell is a little larger, with orange-tinted wings, 
rough and dull mesothorax, and narrower facial foveae. It is quite 
distinct. 

Paratype.—Cat. No. 18162, U.S.N.M. 

682. Larger species, much more than 8 mm. long. 

a. Abdomen very finely punctured, with a faint greenish tint; facial foveae rather 

narrow; second submarginal cell receiving first recurrent nervure at middle. 

ANDRENA ANTONITONIS, new species. 

Antonito, Colorado. August 5, 1899. (Gillette.) 
Female.—Length, 10mm. _ Black, rather slender; the front faintly 

greenish. Pubescence grayish white. Facial quadrangle broader 
than long. Process of labrum narrowly truncate. Clypeus shining, 
with sparse small punctures and an indistinct median ridge. Facial 
foveae seen from above brownish white, occupying about half distance 
between eye and antenna; seen from the side the foveae appear dark 
brown; they extend scarcely narrowed just below level of antennae 
and are very narrowly separated from eye. Flagellum obscure 
brownish beneath. Third antennal joint as long as next two com- 
bined. Mesothorax dull in front, shining posteriorly, with scattered 
small punctures. Scutellum shining. Area of metathorax granular. 
Tegulae ferruginous, with a fuscous spot. Wings reddish hyaline, 
nervures and the rather small stigma ferruginous. Basal nervure 
just falling short of transverse median. The very broad second sub- 
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marginal cell receiving first recurrent nervure at or little before 
middle. Hair on hind tibiae and on inner side of hind tarsi white, 
faintly yellowish on the tarsi. Spurs cream color. Abdomen dullish, 
with excessively minute punctures. Segments 2—4, with broad entire 
white hair bands. Hair at apex very pale yellowish. Second seg- 

ment in middle depressed less than a third. 

This is very like A. synthyridis Cockerell; they agree in the foveae, 
but antonitonis has the middle of mesothorax shining and sparsely 
punctured, while synthyridis has it duller and more closely punctured. 
They also differ in the minute sculpture of abdomen, and are cer- 
tainly distinct species. In the key, A. antomtonis falls in a couplet 
with A. perindotata, from which it is separated by the polished 
clypeus. 

Type.—Cat. No. 18164, U.S.N.M. 

b*. Abdomen very finely punctured, shining black. A. gardineri Cockerell. 

ct. Abdomen not punctured, and with no greenish tint. 

a, Abdominal bands broad and gray; hair of hind tibiae longitudinally bicolored, 

white and fulvous. 

ANDRENA LEWISiI Cockerell, variety A. 

Florissant, Colorado. June 23. On Salix brachycarpa. (S. A. 
Rohwer.) ! 

Female.—Length, 9} mm. Black. Pubescence ocherous, beneath 
and on face dull white. Facial quadrangle broader than long. 
Process of labrum emarginate. Clypeus shining, with strong irre- 
gular punctures and a smooth median line. Facial foveae seen from 
above very pale brownish, moderately broad, ending below at about 
level of top of clypeus. Antennae dark; third joint scarcely longer 
than next two combined. Mesothorax granular, without distinct 
punctures. Scutellum shining, with a median groove. Area of 
metathorax granular, scarcely defined. Tegulae piceous. Wings 
hyaline, faintly dusky, stigma and nervures amber color. Basal 
nervure falling short of transverse median. Second submarginal cell 
receiving first recurrent nervure beyond middle. Hair of hind tibiae 
brownish fulvous above and white beneath, on inner side of hind tarsi 
‘pale golden. Abdomen moderately shining, not punctured; second 
to fourth segments with broad bands of dull white hair and a some- 
what imperfect band on first. Second segment in middle depressed 
about one-third. Hair at apex light reddish. 

(Except for the bicolored hair of hind tarsi, this exactly agrees with 
A. lewisii. It is certainly the same species.) 

6%. Abdominal bands narrow and white; hair on hind tibiae shining white, not 
bicolored. 
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ANDRENA TRAPEZOIDINA, new species. 

War Bonnet, Sioux County, Nebraska. May 27, 1901. (M. A. 
Carriker.) 

Female.—Length, 94 mm. Black, with grayish white hair, very 
faintly yellowish on thorax above. Facial quadrangle much broader 
than long. Process of labrum rounded at end, the sides strongly 
concave. Clypeus minutely granular, with small not dense punctures. 
Facial foveae seen from above white, quite broad, ending below at 
about level of top of clypeus. Flagellum except at base rather bright 
red beneath. Third antennal joint shorter than next three combined. 
Mesothorax dull, not distinctly punctured, somewhat shining pos- 
teriorly. Scutellum shining. Area of metathorax coarsely rough- 
ened, scarcely defined, nearly all the metathorax covered with hair. 
Tegulae reddish. Wings reddish, stigma and nervures ferruginous. 
Basal nervure meeting transverse median. Second submarginal cell 
receiving first recurrent nervure near its end. Hair of hind tibiae 
shining white; hair on inner side of hind tarsi creamy white. Abdo- 
men shining, not punctured, narrow hind margins of segments tes- 
taceous. Second segment in middle depressed about one-third. 
Segments 2 to 4 with white hair bands, that on 2 interrupted in 
middle. Hair at apex pale grayish brown. Rather like A. cam- 
panulae from same locality, but easily distinguished by the broad face, 
color of nervures, etc. 

[This appears to be a race or subspecies of A. sapellonis Cockerell, 
from which it differs by the clearer, reddish hair at apex of abdomen, 
and absence of a smooth keel in middle of clypeus. Superficially, it 
is just like a specimen of A. nudiscopa Viereck (det. Viereck) from 
Fort Collins, Colorado, June 12, 1900 (Gillette); but the abdomen is 
brilliantly shining in trapezoidina, perfectly dull in nudiscopa.] 

Type.—Entomological collection of the University of Nebraska. 



THE CRUSTACEA EUPHAUSIACEA OF THE UNITED STATES 
NATIONAL MUSEUM! 

By H. J. Hansen, 
Of Copenhagen, Denmark. 

In 1911 I published a paper entitled: The Genera and Species of 
the order Kuphausiacea, with Account of Remarkable Variation.? 
Kvery valid species hitherto established was enumerated, and pre- 
liminary descriptions were given of a number of new forms and 
of some little known species. At that time the order comprised 
73 species. The previous year my treatise on the Euphausiacea 
gathered by the Siboga expedition had been published, and I had 
also at my service vast material from many sources, especially 
the collection in the Copenhagen Museum, together with the large 
collections procured, respectively, by the Prince of Monaco in the 
North Atlantic, by the Swedish Antarctic Expedition, by Dr. Alex- 
ander Agassiz during his cruise on the Albatross in the tropical east 
Pacific Ocean in 1904-1905, etc.; but the fauna of the north Pacific 
with Bering Sea was nearly unknown, and the material collected by 
the Albatross, the Grampus, etc., in the Atlantic off the United States 
had never been worked out. In order to fill such gaps in our knowl- 
edge of the world’s fauna I applied to the authorities of the United 
States National Museum, who most kindly lent me for investigation 
its entire material. It contains several interesting Pacific forms, 
among which are a new genus, two new species unknown to me from 
any other collection, good material of two rare and hitherto imper- 
fectly known species, etc. In the preliminary paper mentioned I 
established the new genus and species and added observations on some 
other forms. But the rich collection, which at present fills about 
600 vials and bottles and comprises 46 species, deserves to be dealt 
with in a separate paper, containing descriptions with figures of sev- 

1Since the author completed this paper and transmitted it to the United States National Museum 

there have been published three papers dealing with the Euphausiacea which add considerably to our 

knowledge of their distribution. They areas follows: W.M. TAaTTERSALL, The Schizopoda, Stomato- 

poda and nonantarctic Isopoda of the Scottish National Antarctic Expedition (Trans. Roy. Soc. Ed- 

inburgh, vol. 49, pt. 4, 1913. CARL ZIMMER, Die Schizopoden der Deutschen Siidpolar Expedition, 

1901-1903, (Deutsche Stidpolar Expedition, 1901-1903, vol. 15, Zoologie, 7, 1914). CaLvin O. EsTERLY, 

The Schizopoda of the San Diego region (Univ. of California Publ., vol. 13, No. 1, April 14, 1914). The 

present author regrets that he has not been able to take these papers into consideration in his treatment 

of the topic “‘Distribution’”’ under the various species here discussed. 

2 Bull. l’Inst. Océan. Monaco, No. 210. 
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eral forms, enumeration of the localities for every species, etc. In 
the present paper that task is attempted. 

in most cases it has been deemed unnecessary to give a full account 
of the synonymy, because in papers published in 1908-1913 I have 
dealt with this topic for the major part of the species, but I always 
refer to one or two of the best descriptions and illustrations of the 
form in question. At each species all localities are enumerated, and 
generally they are arranged according to latitude, but localities in 
the Pacific are, of course, kept separately from those in the Atlantic. 
It may be added that [ have also had for imspection the material 
worked out by Ortmann in 18941 and in 1905?, and the localities 

for these animals are mentioned separately after the other stations 
from the Pacific under the species in question. 

For some species which do not occur near the surface I have at each 
station added the depth of the sea, though the animals, at least gener- 
ally, inhabit intermediate layers. For some species which frequently 
live at the surface I have noted the surface temperature at every 
locality, and when the animals have been caught at the surface I have 
generally noted not only the temperature but also the hour, etc. , 

As to the localities it may be said here that all marked ‘‘Sta.”’ belong 
to the United States Bureau of Fisheries, and of these all numbers 
after Station 2000 are Albatross stations. The places marked “Hyd.” 
or ‘‘Sur.”’ are separate kinds of Albatross localities. 

Genus BENTHEUPHAUSIA G. O. Sars. 

Of this most interesting genus only a single species is known. 

1, BENTHEUPHAUSIA AMBLYOPS G. O. Sars (1883). 

1885. Bentheuphausia amblyops G. O. Sars, Challenger Rep., vol. 13, p. 109, pl. 
19, text-fig. 4. 

Occurrence.—This species has been taken at two stations in the 
northwestern Atlantic: | 

Sta. 2044. July 31, 1883. Lat. 40° 00’ 30’’ N.; long. 68° 37’ 20” 
W. 1,067 fathoms. 1 small specimen. 

Sta. 2099. October 2, 1883. Lat. 37° 12’ 30’’ N.; long. 69° 39’ 
W. 2,949 fathoms. 1 full-grown specimen. 

Distribution.—The very wide distribution of this deep-sea form has 
been given in my Harvard paper.® 

Genus THYSANOPODA Milne Edwards. 

This genus comprises 11 species, 6 of which are represented in the — 
collection. As to the grouping of the species I refer to my Harvard 
work. 

1 Bull. Mus. Comp. Zool., vol. 25, No. 8. 

2 Bull. U. S. Comm. Fish and Fisheries for 1903, pt. 3. 

8 Mem. Mus. Comp. Zool., vol. 30, No. 4, 1912, p. 207. 
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2. THYSANOPODA MONACANTHA Ortmann (1893). 

1910. Thysanopoda agassizu H. J. Hansen, Siboga Exp., vol. 37, p. 87, pl. 13, figs. 
3a-3g (with synonymy). 

1912. Thysanopoda monacantha H. J. Hansen, Mem. Mus. Comp. Zool., vol. 35, 
No. 4, p. 212, pl. 4, figs. 3a-3c. 

Occurrence—Taken in the western Atlantic at three stations: 
Sta. 2667. May 5, 1886. Lat. 30° 53’ N.; long. 79° 42’ 30” 

W. 273fathoms. 1 specimen. 
Sta. 2665. May 4, 1886. Lat. 29° 47’ N.; long. 80° 05’ 45’’ W. 

263 fathoms. 1 specimen. 
Sta. 2151. April 10, 1884. Caribbean Sea. Lat. 15° 28’ 39’’ N.; 

long. 80° 36’ W. 653 fathoms. 1 specimen. 
In 1894 Ortmann mentioned specimens from the two following 

stations in the Pacific and referred them to his Thysanopoda agassizii, 
new species, which is synonymous with T. monacantha: 

Sta. 3414. April 8, 1891. Off Mexico. Lat. 10° 14’ N.; long. 
96° 28’ W. 200-0 fathoms. 1 specimen. 

Sta. 3382. March 7, 1891. Off Panama. Lat. 6° 21’ N.; long. 
80°41’ W. 200fathoms; closed part of the Tanner net. 1 specimen. 

In 1905 Ortmann recorded a specimen from the Hawaiian Islands 
at the following locality: 

Sta. $804. March 21, 1902. Lat. 24° 58’ 42’’ N.; long. 149° 11’ 
W. 50-0 fathoms. 1 specimen. 

The collection in hand contains a specimen from each of the two 
first-named stations: 3414 and 3382, but no specimen from Station 
3804, and for the followimg reason some error must have crept in. 
The specimen marked ‘‘type” is from Station 3414 and measures 
30 mm. from the tip of the rostrum to the end of the telson, while 
Ortmann gives the length of his type tobe 19mm. But in his paper 
on the Schizopoda from the Hawaiian Islands Ortmann says the 
specimen in question (from Station 3804) is 32 mm.; consequently 
I suppose that in one way or another this specimen has in America 
been put with the label indicating Station 3414, and that the much 
smaller specimen from this station has been lost. This is the only 
explanation I can give. 

Distribution.—The wide distribution has been given in my Har- 
vard paper quoted. Tattersall enumerated a number of stations in 
the Indian Ocean in 1912.1 

3. THYSANOPODA Z:QUALIS H. J. Hansen (1905). 
1910. Thysanopoda xqualis H. J. Hansun, Siboga-Exp., vol. 37, p. 84, pl. 12, 

figs. 4a—4c; pl. 18, fig. la. 

Occurrence.—Taken in the northwestern Atlantic at a single sta- 
tion by the Albaiross: 

Sta. 2224. September 8, 1884. Lat. 36° 16’ 30’’ N.; long. 18° 21’ 
W. 1 specimen. 

1 Trans. Linn. Soc, London, ser. 2, vol. 15, pt. 1, p. 129. 
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Furthermore, the collection contains a specimen from the South 
Pacific : 

Lat. 33° S.; long. 120° 57’ W. U.S.S. Wachuseti, July 24, 1888. 
Dr. W. H. Jones, United States Navy. 

Finally, the Albatross has taken the species at the Hawaiian Islands: 
Sta. 3808. March 23, 1902.. Lat. 22° 10’ N.; long. 155° 35’ 45” 

W. 50-0fathoms. 9 specimens. 
The tube, with these nine specimens, contains the original label of 

the Albatross, and, according to another label, Ortmann deter- 
mined the animals as 7. obtusifrons G. O. Sars; that they do not 
belong to the last-named species, but to JT. xqualis H. J. Hansen, 
may easily be seen from the shape of the lobe on the first anten- 
nular joint; but in the paper on the Hawaiian Schizopods Ortmann 
wrote that he had seen five specimens of T. obtusifrons from station 
3806 and 13 specimens from station 3888. The latitude and longi- 
tude given for the last-named station show that 3888 is a misprint 
for 3808; the animals from station 3806 are not in the collection. 

Distribution.—This species 1s widely distributed in the Atlantic, 
the Indian, and the Pacific Oceans, as shown in my Harvard paper; 
a goodly number of localities in the Indian Ocean are enumerated by 
Tattersall in 1912. 

4. THYSANOPODA PECTINATA Ortmann (1893). 

1912. Thysanopoda pectinata H. J. HANSEN, Mem. Mus. Comp. Zool., vol. 35, No. 
4, p. 218, pl. 5, figs. la-lm (with synonymy). 

Occurrence.—The Albatross has taken a single specimen in the Gulf 
of Mexico: 

Sta. 2393. March 18, 1885. Lat. 28° 43’ N.; long. 87° 14’ 30’’ 
W. 525 fathoms. 1 specimen. 

The specimen is a fine male measuring 39 mm. in length. 
Distribution.—It has been given in the Harvard work. According 

to Tattersall (in 1912), it has also been taken at two stations in 
the Indian Ocean. 

5. THYSANOPODA ACUTIFRONS Holt and Tattersall (1905). 

1906. Thysanopoda acutifrons Hott and Tatrersatt, Fisheries, Ireland, Sci. 
Invest., 1904, vol. 5, p. 8, pl. 1. 

1910. Thysanopoda acutifrons H. J. Hansen, Siboga-Exp., vol. 37, pp. 85-86, 
text-figure. 

Occurrence.—This large species has been taken at no less than 24 
stations in the northwestern Atlantic by the steamers Fish Hawk 
and Albatross: 

Sta. 2428. June 23, 1885. Lat. 42° 48’ N.; long. 50° 55’ 30”” W. 
826 fathoms. 7 specimens (6 females, 1 male). 

Sta. 2427. June 23,1885. Lat. 42°46’ N.; long. 51°00’ W. 523 
fathoms. 4 specimens (3 females, 1 male). 

1 Pp. 214-215. 2 Trans. Linn. Soc. London, ser. 2, vol. 15, pt. 1, p. 128. 
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Sta. 2076. September 4, 1883. Lat. 41° 13’N.; long. 66° 00’ 50’’ 
W. 906 fathoms. 4 specimens (3 females, 1 male). 

Sta. 2083. September 5, 1883. Lat. 40° 26’ 40’ N.; long. 67° 05’ 
15’’ W. 950 fathoms. 3 specimens (females). 

Sta. 2045. July 31, 1883. Lat. 40° 04’ 20’’ N.; long. 68° 43’ 507’ 

W. 373 fathoms. 1 specimen (female). 
Sta. 2047. July 31, 1883. Lat. 40° 02’ 30’’ N.; long. 68° 49’ 40’’ 

W. 389fathoms. 1 young specimen. 
Sta. 2044. July 31, 1883. Lat. 40° 00’ 30’ N.; long. 68° 37’ 20’” 

W. 1,067 fathoms. 1 young specimen, with the eyes divided. 
Sta. 1096. August 11, 1881. Lat. 39° 53’ N.; long. 69° 47’ W. 

317 fathoms. 1 young specimen, with the eyes divided. 
Sta. 953. August 23,1880. Lat. 39° 52’ 30’’N.; long. 70° 17’ 30” 

W. 724 fathoms. . 2 specimens (male, female). 
Sta. 937. August 4, 1880. Lat. 39° 49’ 25’’ N.; long. 69° 49’ W. 

606 fathoms. 1 specimen (female). 
Sta. 936. August 4, 1880. Lat. 39° 46’ 30’’ N.; long. 69° 47’ W. 

716 fathoms. 1 specimen (female). 
Sta. 2094. September 21,1883. Lat. 39° 44’ 30’’N.; long 71° 04’ 

W. 1,022 fathoms. 2 specimens (male, female). 
Sta. 2098. September 21, 1883. Lat. 39° 42’50’’N.; long. 71° 01’ 

20’ W. 1,000 fathoms. 1 specimen (female). 

Sta. 2095. September 30, 1883. Lat. 39° 29’N.; long. 70° 58’ 40’’ 
W. 1,342 fathoms. 2 specimens (females). 

Sta. 2101. October 3, 1883. Lat. 39° 18’ 30’ N.; long. 68° 24’ W. 
1,686 fathoms. 1 specimen (female). | 

Sta. 2235. September 13,1884. Lat. 39° 12’N.; long. 72° 03’ 30’’ 
W. 707 fathoms. 1 specimen (female). 

Sta. 2104. November 5, 1883. Lat. 38° 49’ N.; long. 72° 40’ 30’’ 
W. 991 fathoms. 1 specimen (female). 

Sta. 2715. September 18, 1886. Lat. 38° 29’ 30’’ N.; long. 70° 

54’ 30’’ W. 1,753 fathoms. 1 specimen (female). 

mua, 2009. July 28, 18838. Lat. 38° 19’ 26’" N.; long. 68° 20’ 20°’ 

W. 2,369 fathoms. 1 specimen (female). 
pia, 2565. August 28, 1885, -Lat. 38° 19’. 207’ N.; long 60° 02’ 

30’ W. 2,069 fathoms. 1 specimen (immature female). 
Sta. 2105. November 6, 1883. Lat. 37° 50’ N.; long. 73° 03’ 50’’ 

W. 1,395 fathoms. 1 specimen (female). 
Sta. 2223. September 7, 1884. Lat. 37° 48’ 30’’ N.; long. 69° 43’ 

30’ W. 2,516 fathoms. 1 specimen (female). 
Sta. 2098. October 1, 1883. Lat. 37° 40’ 30’’ N.; long. 70° 37’ 

30’ W. 2,221 fathoms. 2 specimens (females). 
Sta. 2099. October 2, 1883. Lat. 37° 12’ 30’’ N.; long. 69° 39’ 

W. 2,949 fathoms. 1 specimen (female). 
Remarks.—In several among the full-grown specimens the eyes are 

darker than in those taken by the Prince of Monaco, the Jngolf, or the 
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Thor; but this darker color may perhaps be due to the preservation. 
In most of the males the distal curved part of the terminal process 
of the male copulatory organs is extremely acute and even a little 
longer, more slender, and more curved than in the specimen figured 

in the Siboga work. : 
Some of the specimens are uncommonly large. A female from 

Station 2094 measures 47 mm., a female from Station 2095, 48.5 mm., 
from the end of the rostrum to the tip of the telson. A male from 
Station 2094 is 30 mm. long, another, from Station 2427, is 38 mm., 
and a third male, from Station 2428, is 41 mm. 

Distribution.—According to the statements in my Ingolf Malacos- 
traca' (which also gives the synonymy) this species has a rather 

restricted distribution; quite recently K. Stephensen has added 
several stations from West Greenland. In Davis Strait it goes 
northward to lat. 63° 49’ N. West of Iceland it has been taken 
northward to lat. 65° 20’ N. Besides, it has been taken southwest 
and south of Iceland, southwest of the Faroes, west of the Heb- 
rides, west and southwest of Ireland, finally west of France south- 
ward to lat. 464° N. It has never been caught near the surface; as 
to more detailed information I refer to the Ingolf paper. In the 
list of American stations I have in each case added the depth of the 
sea, though it may be taken for granted that the animals have always 
been taken by the instruments between the bottom and the surface. 

6. THYSANOPODA ORIENTALIS H. J. Hansen (1910). 

1910. Thysanopoda orientalis H. J. Hansen, Siboga Exp., vol. 37, p. 85, pl. 13, 
figs. 2a—21. 

1912. Thysanopoda orientalis H. J. HANsEN, Mem. Mus. Comp. Zool., vol. 35, No. 
4, p. 222, pl. 5, figs. 2a-27. 

Occurrence.—Taken in the west Atlantic at three stations: 
Sta. 994. September 8, 1881. Lat. 39° 40’ N.; long. 71° 30’ W. 

368 fathoms. 1 specimen (scarcely full-grown female). 
Sta. 2665. May 4, 1886. Lat. 29° 47’ N.; long. 80° 05’ 45’ W. 

263 fathoms. 1 specimen (female). 
Sta. 2382. March 3, 1885. Lat. 28° 19’ 45’” N.; long. 88° 01’ 30” 

W. 1,255 fathoms. 1 specimen (female). 

Furthermore, the Albatross has taken this species at two stations 
in the Eastern Chinese Sea, not far from southern Japan: 

Sta. 4908. August 11, 1906. Lat. 31° 40’ N.; long. 129° 20’ 40” 
EK. 434 fathoms. 1 specimen (female). 

Sta. 4905. August 11, 1906. Lat. 31° 39’ N.; long. 129° 19’ E. 
369 fathoms. 1 specimen (male). 

Remarks.—This species is closely allied to T. acutifrons; the dif- 
ferences have been pointed out in the two papers quoted above. The 
males of the two species are easily separated by the copulatory 

Vol. 1, pp. 84-85. 
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organs, but females, especially not quite full-grown specimens, may 
sometimes be difficult to separate with certainty, though the shape 
of the lobe of the first antennular joint generally affords a good 

character. The single male has the processes of the copulatory 
organs agreeing with my figure in the Harvard work; this specimen 
measures about 33 mm. and is a little smaller than the female 
Chinese specimen, which is 35 mm. long. That the two Atlantic 
females secured, respectively, in the Gulf of Mexico (Station 2382) 
and off the northern part of Florida (Station 2665) belong to T. 

orientalis is quite certain, but according to the color of the eyes, the 
shape of the lobe of the first antennular joint and the fourth abdomi- 
nal segment feebly produced at the dorsal line I must refer the sub- 
adult female from Station 994 to T. orientalis, though it has been 
taken so far northward in the area occupied by T. acutifrons. 

Distribution.—This species had been captured in the tropical East 
Pacific south of the line, in the Indian Archipelago, and by the Prince 
of Monaco in the North Atlantic west of southern Spain. The dis- 
tribution is thus very different from that of T. acutifrons. 

7. THYSANOPODA CORNUTA Illig (1905). 

Plate 1, fig. 1a. 

1905, March 28. Thysanopoda cornuta Ituia, Zool. Anz., vol. 28, p. 663 (with 
three text-figures). 

1905, April 1. Thysanopoda insignis H. J. Hansen, Bull. Mus. Océan. Monaco, 
No. 30, p. 19 (with three text-figures). 

Occurrence.—The Albatross has captured this gigantic species at 
two stations, one in the Northwest Atlantic, the other in the Pacific 
at southern J apan. 

Sta. 2717. hha 18, 1886. Lat. 38° 24’ Ne long. 71° 13’ 
W. 1,615 fathoms. 1 specimen. 

Sta. 4953. August 22, 1906. Lat. 31° 39’ N.; long. 132° 54’ 40’ 
E. 1,350 fathoms. 1 specimen. 
Remarks.—Both specimens are females; the Atlantic specimen 

measures 60 mm., that from the west Pacific 79 mm. from the front 
margin of the carapace to the end of the telson. To the description 
in my paper quoted, a few remarks may be added. 

The narrow longitudinal strip near most of the lower lateral 
margin of the carapace is thickened as a conspicuous ridge (fig. 1a); 
considerably above this ridge another ridge runs subparallel with 
the lower margin, but the last-named ridge is only half as long as 
the carapace, disappearing at some distance from the hind margin, 
and very far from the front margin of the carapace. This descrip- 
tion conveys a more correct idea of the structure than my earlier 
mention of two longitudinal furrows, which seem to be found, one 
a little above the lower margin, consequently at the upper margin 
of the lower ridge, and the other just below the upper lateral ridge. 

59758° —Proc.N.M.vol.48—14——5 
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Figure la may, for the rest, convey a fair idea of the furrows and 
ridges of the carapace. 

Distribution.—Three localities are mentioned in the literature. 
The species has been taken twice in the East Atlantic, that is, in its 
tropical area by the German Deep-Sea Expedition and in the sub- 
tropical northern part by the Prince of Monaco; finally it was 
secured by Dr. A. Agassiz in the tropical East Pacific. 

(?) THYSANOPODA CORNOUTA Iilliz. (Young). 

Under this name I described and figured in the Harvard paper? 
an animal near the end of the larval life and measuring 14.5 mm. in 
length. The Albatross has gathered a specimen at the followimg 
station in the Pacific: 

Sta. 4759. May 20, 1906. Lat. 53° 05’ N.; long. 138° 31’ W. 
300-0 fathoms. 1 specimen. 

This specimen, which also is 14.5 mm. long, differs from that 
figured in 1912 in having a fine, slender rostrum which is about one- 
third as long as the front margin of the frontal plate; furthermore, 
the median anterior keel on the carapace is feebly developed, the 
furrows and keels on the carapace and on the posterior abdominal 
segments are feeble or not discernible, the endopods are still dis- 
tinctly shorter in proportion to the telson and their exopod con- 
siderably shorter than the endopod; finally, the thoracic legs. are 
much less developed than in my former specimen. All these fea- 
tures show that the new specimen, though as long as that described 
in 1912 and agreeing with it as to the shape of the frontal plate, in 
general aspect, etc., is somewhat less developed, possessing decidedly ~ 
more larval features. It may be added that its antennular flagella 
are similar in length, scarcely half as long as the carapace and some- 
what shorter than the antennal flagella. 

Genus MEGANYCTIPHANES Holt and Tattersall. 

Only a single species is known. 

8, MEGANYCTIPHANES NORVEGICA M. Sars (1856). 

1886. Nyctiphanes norvegica KoELBEL, Die cesterr. Polarst. Jan Mayen, p. 48, pl. 
3, figs. 7-10. 

1905. Meganyctiphanes norvegica Hout and TaTTERSALL, Rep. Sea and Inland 
Fisheries of Ireland, 1902-1903, pt. 2, No. 4, pp. 105 and 135, pl. 16. 

Other references to literature are found in K. Stephensen’s Grgn- 
lands Krebsdyr og Pycnogonider.? It may be added that I pointed 
out in the Siboga Report (p. 90) that Huphausia lanei Holt and Tat- 
tersall (1905) had been established on a less than bo oe and 
besides somewhat damaged specimen of WU. norvegica. 

Occurrence.—It has been captured at a very large number of 
places in the northwestern area of the Atlantic: 

1 P, 224, pl. 6, figs. 1a-le. 3 Meddelelser om Grgnland, vol. 22, 1913. 
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Grampus No. 638. August 1, 1894. Lat. 50° 01’ 15’ N.; long. 
65° 23’ 45’’ W. 1 specimen. 

Grampus. July 29, 1894. About lat. 494° N.; long. 644° W. 
Dip net, from well. 10 specimens. 

Grampus No. 666. August 5, 1894. Lat. 48° 29’ N.; long. 
60° 56’ 15’ W. Numerous specimens. 
Grampus No. 608. July 28, 1894. Lat. 48° 11’ N.; long. 64° 

02’ 30’ W. 2 specimens. 
Bay of Fundy (about lat. 45° N.), United States Fish Commission, 

1872. Numerous specimens. 
Eastport Harbor (about Jat. 44° 54’ N.). Half pint of specimens. 
July 25, 1893. Lubec, Maine (near EHastport), United States Fish 

Commission. Hnormous number of specimens. 
September 8, 1878. Banquereau (lat. 44°-45° N.; about 58° long.). 

From stomach of Rudder Fish. Schooner Marion. 3 specimens. 
Grampus No. 809. September 9, 1894. Lat. 44°13’ 15’ N.; long. 

S.- ap 15’’ W. 1 specimen. | 
Sta. 105. September 20, 1877. Off Nova Scotia (about lat. 44° 

N.; long. 634° W.). 1 specimen. 
Grampus No. 759. August 24, 1894. Lat. 43° 36’ 30’ N.; long. 

69° 03’ 30’’ W. 11 specimens. 
Sta. 191-2. August 31, 1878. About lat. 42° 334’ N.; long. 

70° W. 3 specimens. 
Sta. 184. August 29,1878. About lat. 42° 304’ N.; long. 702° W. 

3 specimens. 
Sta. 234, 238. September 25, 26, 1878. Lat. — 304’ N.; long. 

70° 38’ W. 8 specimens. 
Sta. 194. August 31, 1894. About lat. 424° N.; long. 70° W. 

3 specimens. | 
Sta. 1078. August 2, 1882. Off Cape Cod (about lat. 424° N.). 

5 specimens. 
Sta. 1083. August 2, 1882. Off Cape Cod. 11 specimens. 
Grampus No. 480. July 7, 1894. Lat. 42° 13’ 15’’ N.; long. 70° 

- 15’ 30’ W. Many specimens. 
Grampus No. 503. July 9,1894. Lat. 42° 13’ N.; long. 70° 24’ W. 

8 specimens. : 
Grampus. July 9, 1894. Near lat. 42° 13’ N.; long. 70° 24’ W. 

Dip-net. Half pint. 
Grampus. July 9, 1894. ‘With dip-net in the well of the schooner. 

Numerous specimens. ) 
Grampus No, 481. July 7, 1894. Lat. 42° 12’ 15’’ N.; long. 70° 

17’ 15’’ W. Dip-net. Large number of specimens. 
Grampus No. 482. July 7, 1894. Near the preceding place. Dip- 

net. Large number of specimens. 
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Sta. 318. August 29, 1879. Lat. 42° 014’ N.; long. 70° 15’ W. 
3 specimens. 

Sta. 2528. July 13, 1885. Lat. 41° 47’ N.; long. 65° 37’ 30’ W. 
4 young specimens. 

Woods Hole region. About lat. 41° 32’ N. 4 specimens. 
Grampus No. 75. May 25, 1891. Lat. 40° 22’ N.; long. 72° 387 

W. Immense number of older larve. 
Sta. 2045. July 31, 1883. Lat. 40° 04’ 20’ N.; long. 68° 43’ 50’” 

W. 1 specimen. 
Sta. 2046. July 31, 1883. Lat. 40° 02’ 49’’ N.; long. 68° 49’ W. - 

1 specimen. 
Sta. 2025. May 25, 1883. Lat. 40° 02’ N.; long. 70° 27” W. 1 

specimen. 
Sta. 2091. September 21, 1883. Lat. 40° 01’ 50’’ N.; long. 70° 

59’ W. 1 specimen. 
Sta. 1092. August 11, 1882. Lat. 39° 58” N.; long. 69° 42’ W. 

4 specimens. 
Sta. 1029. September 14, 1881. Lat. 39° 57’ 06’’ N.; long. 68° 

16’ W. 14 specimens. 
Sta. 1028. September 14, 1881. Lat. 39° 57’ N.; long. 69° 17’ 

W. 7 specimens. 
Sta. 1031. September 14, 1881. Lat. 39° 57’ N.; long. 69° 19’ 

W. 1 specimen. 
Sta. 1035. September 14, 1881. Lat. 39° 57’ N.; long. 69° 28” W. 

6 specimens. 
Sta. 1094. August 11, 1882. Lat. 39°57’ N.; long. 69° 47’ W. 2 

specimens. ; 
Sta. 10382. September 14,1881. Lat. 39° 56’ N.; long. 69° 22’ W. 

3 specimens. 3 
Sta. 1033. September 14,1881. Lat. 39° 56’ N.; long. 69° 24’ W. 

8 specimens. 
Sta. 1084. September 14,1881. Lat. 39° 56’ N.; long. 69° 26’ W. 

11 specimens. 
Sta. 946. August 9,1881. Lat. 39° 554’ N.; long.71° 14’ W. 3 

specimens. 
Sta. 2188. August 3, 1884. Lat. 39°54’ 30’ N.; long. 71° 08’ W. 

3 specimens. 
Sta. 1096. August 11, 1882. Lat. 39° 53’ N.; long. 69° 47’ W. 

1 specimen. 
Sta.939. August 4,1881. Lat. 39° 53’ N.; long. 69° 50’ 30” W. 

2 specimens. 
Sta. 1026. September 8, 1881. Lat. 39° 50’ 30’’ N.; long. 71° 23’ 

W. 8 specimens. 
Grampus No. 235. May 15, 1894. Lat. 39° 50’ 30’’ N.; long. 71° 

17’ 45’ W. 2 specimens. 
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Sta. 2582. September 18, 1885. Lat. 39° 50’ 00’’ N.; long. 71° 
43’ W. 1 specimen. 

Sta. 879. September 13,1880. Lat.39° 49’.30’’ N.; long. 70° 54’ 
W. 1specimen. | 

Sta. 2215. August 22, 1884. Lat. 39° 49’ 15’’ N.; long. 70° 31’ 
45’’ W. 2-specimens. 

Sta. 880. September 13, 1880. Lat. 39° 48’ 30’’ N.; long. 70° 54’ 
W. 5 specimens. . 

Sta. 2192. August5,1884. Lat. 39°46’ 30’ N.; long. 70° 14’ 45”” 
W. 1 specimen. 

Sta. 2029. May 25, 1883. Lat. 39° 42’ N.; long. 70° 47’ W. 

Surface. 1 young specimen. 
Sta. 1137. September 8, 1882. Jat. 39° 40’ IN. slene. 71°52’ W. 

2 specimens. 
Sta. 2179. July 23, 1884. Lat..39° 30’ 10’’ N.; long. 71° 50’ W. 

2 specimens. 
Sta. 2180. July 23, 1884. Lat. 39° 29’ 50’ N.; long. 71° 49’ 30” 

W. 2 specimens. 
Grampus No. 232. May 14, 1894. Lat. 39° 26’ 15’’ N.; long. 71° 

31’ W. 5 young specimens. 
Sta. 2236. September 13, 1884. Lat. 39° 11’ N.; long. 72° 08’ 

30’ W. 2 specimens. 
Sta. 1044. October 20, 1881. Lat. 38° 37’ N.; long. 72° 12’ W. 

4 specimens. 
Grampus No. 18. May 12, 1887. Lat. 38° 30’ N.; long. 74° 02’ 

W. 12 half-grown specimens. 

Sta. 2230. September 12,1884. Lat. 38° 27’N.; long. 73° 02’ W. 
1 young specimen. 
Grampus No. 29. April 27, 1887. Lat. 37° 48’ N.; long. 74° 15’ W. 

1 young specimen. 
Sta. 897. November 16, 1880. Lat. 37° 25’ N.; long. 74° 18’ W. 

2 specimens. 
All gatherings undertaken by the Grampus in 1887, 1891, and 1894 

are tow-net hauls, consequently the animals secured must have lived 

near the surface. 
Remarks.—One of the largest females from lat. 42° 13’ 15’’ N. is 

35 mm. long, while a very large male captured off Cape Cod (Station 
1083) is even 39. 5 am. long. 

Distribution.—The list above shows that in the west Atlantic off 
North America this species goes southward to lat. 37° 25’ N., off 
Delaware Bay and northward to the northern part of the Gulf of 

Lawrence, while it is unknown between the last-named locality and 
Davis Strait. Quite recently it has been captured at the entrance 
of Davis Strait, at lat. 60° 07’ N.; long. 48° 26’ W. (K. Stephen- 
sen). It has been taken west, east, and north of Iceland, near Jan 
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Mayen and at places near east Greenland, gomg northward to lat. 
74° 30’ N. Its occurrence in the western Mediterranean, along the 
western coasts of Europe to Vads6 and in the Arctic Sea north of 
Kurope and Asia has been dealt with in the Jngolf Malacostraca (vol. 1) 
which also contains more detailed information. Richters’s statement, 
with a query, about its occurrence in Bering Sea is undoubtedly 
wrong. 

Genus NYCTIPHANES G. O. Sars. 

The genus comprises four eke but only a single form is repre- 
sented in the collection. 

9. NYCTIPHANES SIMPLEX H. J. Hansen (1911). 

1912. Nyctiphanes simplex H. J. HANSEN, Mem. Mus. Comp. Zool., vol. 35, No. 4, 

pp. 227, 288, pl. 6, figs. 2a-27 (adult and subadult); pl. 7, figs. la-ld (young); 
pl. 12, figs. 3a-3f (larval stages). 

Occurrence.—Among the unnamed material, specimens from six 
stations in the east Pacific are at hand: 

Sta. 4399. April7, 1904. Lat. 32° 44’ 50’’N.; long. 117° 48’ 457’ 

W. Surface. Surf. temp. 62°. 4.18 p.m. 4 specimens. 
San Luis Gonzales Bay, Gulf of California (about lat. 30° N.; long. 

1144° W.). March 27, 1889. Albatross. Knormous number of 
specimens. 

Sta. 2834. May 3, 1888. Lat. 26° 14’ N.; long. 113° 13’ W. 
From stomach of Merlucius. Many specimens. 

Sur. 16. March 1, 1888. Lat. 4° 21’ N.; long. 81° 59’ W. 
Moonlight. Surface. Surf. temp. 74°. 2 specimens. 

Sur. 28. April 7, 1888. Off Hood Island, Galapagos Archipelago. 
Surface. Scoop net, electric light. Clear starlight. 8-9 p. m. 
Numerous specimens. 

Narborough Id., Galapagos. From stomach of Puffinus. Jan- 
uary 5, 1889. Stanford University. Numerous fine specimens. 

Furthermore, the material from seven of the nine stations recorded 
in 1894 by Ortmann for Nyctiphanes australis G. O. Sars belongs to 
N. simplex: (The specimens from the two other stations belong to 
Euphausia recurva H. J. Hansen, and are recorded later on.) 

Sur. 542. January 14, 1892. Lat. 35° 31’ N.; long. 124° 57’ 30” 
W. Surface. Surf. temp. 56°. 8 specimens. 

Sur. 52. October 13 or 14, 1891. About lati 35° N.; long. 129° 
W. Surface. 1 specimen. 

Sta. 3435. April 22, 1891. Lat. 26° 48’ N.; long. 110° 45’ 20” 
W. Surface. Surf. temp. 70°. 6 young specimens. 

Hyd. 2619. March 11, 1891. Lat. 7° 31’ N.; long. 78° 42’ 30” 
W. 1,000-0 fathoms. 1 specimen. 

Sta. 3388. March 9, 1891. Lat. 7° 06’ N.; long. 79° 48’ W. 
400-0 fathoms. 1 specimen. 
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March 7, 1891, thus near lat. 6° 21’ N.; long. 80° 41’ W. 3 speci- 
mens. 

Sta. 3409. April 3, 1891. Lat. 0° 18’ 40’’ N.; long. 90° 34’ W. 
Surface. Surf. temp. 82°. 2 specimens. 
Remarks.—Some of the specimens are uncommonly large. A 

male taken March 7, 1891, measures 13.5 mm. in-length; a female, 
from Narborough Island, is even 16 mm. long, and a male from the 
same locality, 14 mm. 

Distribution.—The species is known only from the east Pacific, 
between lat. 35° 31’ N. and lat. 5° 5734’ S 

Genus EUPHAUSIA Dana. 

In the revision of the order (1911) I enumerated 27 species and 
divided them into four groups. Seventeen species ave represented 
in the collection. 

10. EUPHAUSIA KROHNII Brandt. 

1851. Thysanopoda krohnit Branpt, Krebse, in Middendorff’s Sibirische Reise, 
wel 2, pt. 1,’p. 127. 

1863. Huphausia miillert CLaus, Zeitschr. wiss. zool., vol. 13, p. 444, pls. 28-29, 
figs. 29-45. 

1882. Thysanopoda bidentata G. O. Sars, Forh. Vidensk. Selsk. Christiania for 
1882, No. 18, p. 50, pl. 1, figs. 11-14. 

1911. Huphausia krohnii H. J. Hansen, Bull. l’Inst. Océan. Monaco, No. 210, 

p. 22, with 2 text-figures. 

Occurrence.—This North Atlantic species has been taken at the 
following places: , 
Sta. 69. September 1, 1877. Lat. 42° 44’ N.; long. 62° 43’ W. 

Surf. temp. 654°. 2 specimens. 
Sta, 2528. July 13, 1885. Lat. 41° 47’ N.; long. 65° 37 30’ W. 

Surf. temp. 69°. 6 specimens. 
Sta. 2575. September 3, 1885. Lat. 41° 07’ N.; long. 65° 26’ 

30’ W. Surf. temp. 71°. 1 specimen. 
sta. 2045. July 31, 1883. Lat. 40° 04’ 20’’ N.; long. 68° 43’ 

50’ W. Surf. temp. 72°, 2 specimens. 
September 14, 1872. Georges Bank region (lat. 42°-40° N.; long. 

66°-69° W.). 3 specimens. 
Sta. 2047. July 31, 1883. Lat. 40° 02’ 30’ N.; ; long. 68° 49’ 40” 

W. Surf. temp. 72°. 2 specimens. 
Sta. 1111. August 22, 1882. Lat. 40° 01’ 33’’ N.; long. 70° 35’ 

W. Surf. temp. 72°. Numerous specimens. 
Sta. 2044. July 31, 1883. Lat. 40° 00’ 30’’ N.; long. 68° 37’ 20’ 

W. Surf. temp. 72°. 3 specimens. 
Sta. 2213. August 22, 1884. Lat. 39° 58’ 30” N.; long. 70° 30’ 

W. Surf. temp. 71°. 11 specimens. 
Sta. 1114. August 22, 1882. Lat. 39° 58’ N.; long. 70° 38’ W. 

Surf. temp. 72°. 1 specimen. 
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Sta. 2183. August 2, 1884. Lat. 39° 57’ 45’’ N.; long. 70° 56’ 
30’ W. Surf. temp. 68°. 11 specimens. 

Sta. 1031. September 14, 1881. Lat. 39° 57’ N.; long. 69° 19’ 
W. Surf. temp. 65°. 5 specimens. 

Sta. 1034. September 14, 1881. Lat. 39° 57’ N.; long. 69° 26’ 
W. Surf. temp. 62°. 8 specimens. 

Sta. 1035. September 14, 1881. Lat. 39° 57’ N.; long. 69° 28’ 
W. Surf. temp. 62°. 1 specimen. 

Sta. 1093. August 11, 1882. Lat. 39° 56’ N.; long. 69° 45’ W. 
Surf. temp. 75°. 5 specimens. 

Sta. 952. August 23, 1881. Lat. 39° 55’ N.; long. 70° 28’ W. 
Surf. temp. 68°. 3 specimens. 

Sta. 2188. August 3, 1884. Lat. 39° 54’ 30’’ N.; long. 71° 08’ 
W. Surf. temp. 70°. 13 specimens. 

Sta. 1096. August 11, 1882. Lat. 39° 53’ N.; long. 69° 47” W. 
Surf. temp. 754°. Numerous specimens. 

Sta. 1026. September 8, 1881. Lat. 39° 50’ 30’ N.; long. 71° 23’ 
W. Surf. temp. 69°. 7 specimens. 

Sta. 2187. August 3, 1884. Lat. 39° 49’ 30’ N.; lone. 71° 10° 
W. Surf. temp. 68°. 16 specimens. 

Sta. 2215. August 22, 1884. Lat. .39° 49’ 15’’ N.; long. 70° 31’ 
45’’ W. Surf. temp. 74°. Many specimens. 

Sta. 2192. August 5, 1884. Lat. 39° 46’ 30’’ N.; long. 70° 14’ 
15’’ W. Surf. temp. 72°. 14 specimens. 

Sta. 2219. August 23, 1884. Lat. 39° 46’ 22’” N.; long. 69° 29’ 
W. Surf. temp. 74°. 3 specimens. | 

Sta. 2687. July 18, 1886. Lat. 39° 46’ N.; long. 71° 19’ W. 

5 specimens. ; 

Sta. 2550. August 9, 1885. Lat. 39° 44’ 30’’ N.; long. 70° 30’ 
45’’ W. Surf. temp. 76°. 7-specimens. 

Sta. 2195. August 5, 1884. Lat. 39° 44’ N.; long. 70° 03’ W. 
Surf. temp. 74°. 9 specimens. 

Sta. 998. September 8, 1881. Lat. 39° 43’ N.; long. 71° 32’ W. * 
Surf. temp. 68°. 1 specimen. 

Sta. 997. September 8, 1881. Lat. 39° 42’ N.; long. 71° 32’ W. 
Surf. temp. 67.5°. 1 specimen. 

Sta. 2190. August 4, 1884. Lat. 39° 40’ N.; long. 70° 20’ 15’” 
W. Surf. temp. 73°. Numerous specimens. 

Sta. 1137. September 8, 1882. Lat. 39° 40’ N.; long. 71° 52’ W. 
Surf. temp. 70°. Numerous specimens. 

Sta. 2201. August 19, 1884. Lat. 39° 39’ 45’’ N.; long. 71° 35’ 
15’ W. Surf. temp. 66°. 13 specimens. | 

Sta. 2202. August 19, 1884. Lat. 39° 38’ N.; long. 71° 39’ 45’’ 
W. Surf. temp. 67°. 11 specimens. 
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Sta. 1139. September 8, 1882. Lat. 39° 37’ N.; long. 71° 55’ W. 
Surf. temp. 72°. 1 specimen. 

Sta. 2205. August 30, 1884. Lat. 39° 35’ N.; long. 71° 18’ 45’ W. 
Surf. temp. 73°. 5 specimens. 

Sta. 2203. August 19,1884. Lat. 39°34’ 15’ N.; long. 71° 41’ 15” 
W. Surf. temp. 74°. 7 specimens. 

Sta. 2042. July 30, 1883. Lat. 39° 33’ N.; long. 68° 26’ 45’’ W. 
Surf. temp. 71°. 1 specimen. | 

Sta. 2683. July 17, 1886. Lat. 39° 33’ N.; long. 70° 50’ W. 17 
specimens. 

‘Sta. 1142. September 8, 1882. Lat. 39° 32’ N.; long. 72° 00’ W. 
Surf. temp. 74°. 1 specimen. 

Sta. 1144. September 8, 1882. Lat. 39° 31’ N.; long. 72° 06’ W. 
Surf. temp. 74°. 1 specimen. 

Sta. 2179. July 23, 1884. Lat. 39° 30’ 10’’ N.; long. 71° 50’ W. 

Surf. temp. 67°. 3 specimens. 
Sta. 2180. July 23, 1884. Lat. 39° 29’ 50’’ N.; long. 71° 49’ 30” 

W. Surf. temp. 68°. 24 specimens. 
Sta. 2095. September 30,1883. Lat. 39° 29’ N.; long. 70° 58’ 40’’ 

W. Surface. Surf. temp. 694°. 3 specimens. 
Sta. 2178. July 22, 1884. Lat. 39° 29’ N.; long. 72° 05’ 15’” W. 

Surf. temp. 68°. 4 specimens. 
~Grampus No. 232. May 14, 1894. Lat. 39° 26’ 15’’ N.; long. 

71° 31’ W. Tow-net. 6 specimens. 
Sta. 2235. September 13, 1884. Lat. 39° 12’ N.; long. 72° 03’ 30’ 

W. Surf. temp. 72°. Many specimens. : 
Sta. 2222. September 6, 1884. Lat. 89° 03’ 15’’ N.; long. 70° 50’ 

45’ W. Surf. temp. 73°. 1 specimen. | 
Sta. 2104. November 5, 1883. Lat. 38° 48’ N.; long. 72° 40’ 30’’ 

W.. Surf. temp. 63°. 1 specimen. 
Sta. 2746. September 18, 1887. Lat. 38° 46’ N.; long. 73° 05’ 45’’ 

W. Surf. temp. 68°. 6 specimens. 
Sta. 2102. November 5, 1883. Lat. 38° 44’ N.; long. 72° 38’ W. 

Surface. Surf. temp. 624°. 1 specimen. 
Sta. 1044. October 10, 1881. ‘Lat. 38° 37’ N.; long. 73° 12’ W. 

Surf. temp. 66°. 4 specimens. 
Sta. 2230. September 12, 1884. Lat. 38° 27’ N.; long. 73° 02’ W. 

Surf, temp. 75°. Many specimens. 
Sta. 2565. August 28,1885. Lat. 38°19’ 20’ N.; long. 60° 02’ 30” 

W. Surf. temp. 77°. 2 specimens. 
Grampus No. 47. May 19, 1891. Lat. 38° 09’ N.; long. 74° 07’ W. 

Immense number of young specimens. 
Sta. 2i/2. July 20, 1884, Lat. 38°01’ t5’*"’N.; ‘long. 73° 44”° W. 

Surf. temp. 76°. 6 specimens. 
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Sta. 2173. July +21, 1884. Liat. 37° 57’, N.:; long. 729 34. 2W 
Surf. temp. 71°. 4 specimens. 

Sta. 2105. November 6, 1883. Lat. 37° 50’ N.; long. 73° 03’ 50’ 

W. Surface. Surf. temp. 63°. 3 specimens. 
Sta. 2742. September 17, 1887. Lat. 37° 46’ 30’’ N.; long. 73° 56’ 

30’ W. Surf. temp. 69°. Many specimens. | 
Sta. 2098. October 1, 1883. Lat. 37° 40’ 30’’ N.; long. 70° 37’ 30’’ 

W. Surf. temp. 724°. 20 specimens. 
Sta. 2229. September 11, 1884. Lat. 37° 38’ 40’’ N.; long. 73° 

16’ 30’ W. Surf. temp. 75°. 8 specimens. 
Sta. 2426. June 4, 1885. Lat. 36° 01’ 30’’ N.; long. 74° 47’ 30’ 

W. Surf. temp. 71°. 2 specimens. 
This extremely long list shows that this species is very common in 

the West Atlantic off the United States between lat. 40° and 38° N., 
going north to about lat. 423° N. and southward to near lat. 36° N. 
Besides, the collection contains a specimen from the Gulf of Gascogne 
(Exped. Caudan) and determined as Euphausia pellucida Dana. 
The temperature at the surface is noted at each station, because 

this species, according to my experience from other sources, frequently 
lives near the surface. It is larger than the following form, and its 
most important characters have been pointed out in the Monaco 
paper quoted. ; 

Distribution.— FE. krohnw is known from the western half of the 
Mediterranean and besides it is common in the east Atlantic, going 
southward at least to lat. 36° 13’ N. and northward to lat. 51° N.; 
a single specimen has been taken on the west coast of Norway. 

11. EUPHAUSIA AMERICANA H. J. Hansen (1911). 

1911. Zuphausia americana H. J. HAnsEN, Bull. l’Inst. Océan. Monaco, No. 210, 
p. 23, fig. 6. 

Occurrence.—Taken by the Albatross at six stations in the West 
Atlantic: 

Sta. 2195. August 5, 1884. Lat. 39° 44’ N.; long. 70° 03’ W. 
Surf. temp. 74°. 1 specimen. | 

Sta. 2569. August 31,1885. Lat. 39° 26’ N.; long. 68° 03’ 30’” W. 
Surface. Surf. temp. 75°. Numerous specimens. 3 

Sta. 2585. September 19, 1885. Lat. 39° 08’ 30’’ N.; long. 72° 17’ 
W. Surf. temp. 73°. 1 specimen. 

Sta.2174.. July 21, 18840: Liat. 38°. 15’ N.; long. 72> 0a eee 
Surf. temp. 76°. 15 specimens. 

Hyd. 138. February 9, 1884. Caribbean Sea. Lat. 10° 51’ 307’ 
N.; long. 67° 01’ 40’’ W. Surface. 11 specimens. 
Remarks.—While dealing with the large material of Huphausia 

krohnit in the collection of the United States National Museum 
I examined the male copulatory organs of specimens of various sizes 
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and was surprised to find that some smaller specimens which I had 
deemed to be casual or local varieties, had the two main processes of 
the copulatory organs quite different from those in large, typical 
specimens. The result was that the smaller but adult specimens 
proved to be a species hitherto overlooked, and I named it EL. ameri- 
cana, because the first specimens observed had been taken off the 
United States and belong to the National Museum. In the above- 
quoted paper I pointed out the most important specific characters 
of the three species with the margin of the lobe of first antennular 
joint pectinate, viz, EH. krohnw Brandt, EL. americana, and LE. exvmia 
H. J. Hansen; in a future work on the Monaco collection a more 
detailed description with a number of figures of the two first-named 
species will be given. 

Distribution.—The localities above show that in the Northwestern 
Atlantic this species goes northward to about lat..392° N., that it 
was found together with E. krohnii between lat. 392° and 384° N., 
and that it has besides been taken in the Caribbean Sea. In the 
paper on the Schizopoda collected by the Swedish Antarctic Expe- 
dition (1913) I showed that this expedition had gathered HE. ameri- 

cana at no less than 20 places in the line from lat. 33° 23’ N.; long. 
18° 39’ W. to lat. 32° 15’ S.; long. 50° 14’ W., furthermore that the 

_ Copenhagen Museum possesses it from the middle of the North 
Atlantic, namely, lat. 33° N.; long. 47° W. 

12, EUPHAUSIA EXIMIA H. J. Hansen (1911). 

1912. Euphausia eximia H. J. HANSEN, Mem. Mus. Comp. Zool., vol. 35, No. 4, 
Dp. 200, pl. 7, figs. 2a-2g9. 

Occurrence.—Of the material received in unnamed condition 
specimens from three Albatross stations in the Pacific are at hand: 

Sur. 26. April 3, 1888. Lat. 0° 30’5S.; long. 88° 37’ 30’ W. Sur- 
face. Light clouds, 7.35 p.m. Surf. temp. 80°. Many specimens. 

Sta. 2808. April 4, 1888. Lat. 0° 36’ 30’ S.; long. 89° 19’ W. 
Surf. temp. 79°. 6 specimens. » 

Sur. 16. March 1, 1888. Lat. 4° 21’S.; long. 81° 59’ W. Surface. 
Moonlight. Surf. temp. 74°. 1 specimen. 
Among the animals recorded by Ortmann in 1894 as EF. pellucida 

Dana the following specimens belong to E. exvmia: 
Off Guaymas (about lat. 28° N.; long. 111° W.). 500 fathoms. 

8 specimens. 
Fifty miles south of Guaymas (about lat. 274° N.; long. 111° W.). 

700-0 fathoms. 1 specimen. 
Sta. 3434. April 21,1891. Lat. 25° 29’ 30’’ N.; long. 109° 48’ W. 

Surface. Surf. temp. 70°. 1 specimen. 
Sta. 3416. April 11, 1891. Lat. 16° 32’ 30’’ N.; long. 99° 42’ 40’’ 

W. 300-0 fathoms. 4 specimens. 
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Lat. 13° 33’ 30’ N.; long. 97° 57’ 30’° W. 8 p.m. Surface. 
Large number of immature specimens. | 

Sta. 3414. April 8, 1891. Lat. 10° 14’ N.; long. 96° 28’ W. 200-0 
fathoms. Many specimens. 300-Ofathoms. 14 specimens. 

Sta. 3388. March 9,1891. Lat. 7° 06’ N.; long. 79° 48’ W. 400-0 

fathoms. 1specimen. 
Sta. 3409. April 3, 1891. Lat. 0° 18’ 40’’ N.; long. 90° 34’ W. 

Surface. Surf. temp. 82°. 1 specimen. 
Hyd. 2628. March 26, 1891. Lat. 0° 13’ S.; long. 84° 52’ W. 

200-0 fathoms. 1 specimen. 
Distribution—This species is known only from the East Pacific, 

and according to the list above and the long list in the Harvard paper 
it extends as far north as lat. 28° N. and south to about lat. 144° S. 

13. EUPHAUSIA DIOMEDEZ Ortmann (1894). 

1910. Huphausia diomedex H. J. Hanssen, Siboga Exp., vol. 37, p. 91, pl. 18, 
figs. 4a—4e. 

1912. Euphausia diomedex H. J. HansEN, Mem. Mus. Comp. Zool., vol. 35, No. 4, 
p: 235, pl. ‘7, fig. 4a. 

Occurrence.—Among the unnamed material, specimens were found 
from two places in the tropical Pacific: 

September 9, 1899, Albatross, consequently about lat. 2° 38’ N.; 
long. 137° 22’ W. Surface. 2specimens. 

Sur. 26. April 3, 1888. Lat. 0° 30’ S.; long. 88° 37’ 30’’ W. Sur- 
face. Light clouds, 7.35 p.m. Surf. temp. 80°. 12 specimens. 
Among the animals recorded by Ortmann as EF. pellucida the fol- 

lowing specimens belong to EL. diomedee. 
Sta. 3414. April 8, 1891. Lat. 10° 14’ N.; long. 96° 28’ W. 100-0 

fathoms. 3 specimens. About 200fathoms. 2 specimens. 
March 7, 1891, consequently about lat. 6° 21’ N.; long. 80° 41’ W. 

Surface. 8. 30 p.m. Many specimens. 
Sta. 3412. April 4, 1891. Lat. 1° 23’ N.; long. 91° 43’ W. Sur- 

face. Surf. temp. 82°. Many specimens. 
Sta. 3409. April 3,1891. Lat. 0° 18’ 40’’ N.; long. 90° 34’ W. 

Surface. Surf. i 82°. specimens. 
Remarks.—Ortmann’s two type-specimens of E. diomedez were 

taken at Station 3909. As shown in my papers quoted the charac- 
ters applied by Ortmann for E. diomedee are in reality founded only 
on a most remarkable and somewhat anomalous variation. His 
two specimens were taken together with 9 normal specimens of the 
same species, but these he referred to E. pellucida, which is a mixture 
of several species well separated by excellent differences in the 
antennule and the copulatory organs. 

Distribution.—As pointed out in my Harvard paper (pp. 235-237) 
this species is known from the Red Sea and is widely distributed in 
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the tropical areas of both the Indian Ocean and the Pacific, in the 
East Pacific going northward to lat. 30° 35’ N. It has never been 
taken in the Atlantic. 

14. EUPHAUSIA MUTICA H. J. Hansen (1905). 

1910. EHuphausia mutica H. J. Hansen, Siboga Exp., vol. 37, p. 93, pl. 14, figs. 
la-ld. 

Occurrence.—This species has been taken at a number of places in 
the northwest Atlantic: 

Sta. 1111. August 22, 1882. Lat. 40° 01’ 33’’ N.; long. 70° 35’ W. 
Surf. temp. 72°. 1 specimen. 

Sta. 1137. September 8, 1882. Lat. 39° 40’ N.; long. 71° 52’ W. 
Surf. temp. 70°. 1 specimen. 

Sta. 2569. August 31,1885. Lat. 39° 26’ N.; long. 68° 03’ 30”” W. 
Surf. temp. 75°. 1 specimen. 

Sta. 2585. September 19, 1885. Lat. 39° 08’ 30’’ N.; long. 72° 
17’ W. Surface. Surf. temp. 73°. 4 specimens. 

Sta. 2742. September 17, 1887. Lat. 37° 46’ 30’ N.; long. 73° 
56’ 30’’ W. Surf. temp. 69°. 12 specimens. | 

Sta. 2098. October 1, 1883. Lat. 37° 40’ 30” N.; long. 70° 37’ 
30’’ W. Surf. temp. 724°. 1 specimen. 

Sta. 2224. September 8, 1884. Lat. 36° 16’ 30’’ N.; long. 68° 
21’ W. Surf. temp. 79°. 1 specimen. 
New Providence Island, Bahamas; Albatross. 1 specimen. 
Hyd. 138. February 9, 1884. Caribbean Sea: Lat. 10° 51’ 30’ 

N.; long. 67° 01’ 40’’ W. 8 specimens. 
Also 2 specimens were taken by the Grampus, July 23, 1890, but 

the place is unknown. 
Furthermore it has been taken in the southeast Pacific at a single 

place: | 
August 10, 1884. Lat. 29° 33’ S.; long 81° 347 W. U.S. S. 

Wachusett. Dr. W. H. Jones, U.S. Navy. 6 specimens. 
Among the specimens from the Hawaiian Islands referred by Ort- 

mann (1905) to “HF. bidentata G. O. Sars,’”’ several specimens from 

the following localities belong to E. mutica: 
Sta. 3829. April 1, 1902. Avalu Point, south coast of Molokai 

Island. Surface. 1 specimen. 
Sta. 3867. April 10, 1902. Pailolo Channel. Surf. temp. 75°. 

7 specimens. 
Sta. 3901. April19, 1902. PailoloChannel. Surface. 7.41 p.m. 

Surf. temp. 74°. 8 specimens. 
Sta. 3912. May 5, 1902. South coast of Oahu Island. Surface. 

7.13 p.m. Surf. temp. 76°. 1 specimen. 
Sta. 4009. June 17, 1902. Lat. 21°50’30’’N.; long. 159° 15’ W. 

Surface. 6.48 p.m. Surf. temp. 76°. Many specimens. 
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Sta. 4011. June 18, 1902. Lat. 21° 20’ N.; long. 158° 21’ W. 
Surface. 4.03-4.06 p.m. Surf. temp. 77°. 1 specimen. 
Distribution —E. mutica is widely distributed in the tropical and 

temperate areas of the Atlantic, in the Indian Ocean, and in large parts 
of the tropical and subtropical parts of the Pacific. More special 
information on this topic is found in my Harvard paper, and in 1912 - 
Tattersall enumerated many places in the Indian Ocean.’ 

15. EUPHAUSIA RECURVA H. J. Hansen (1905). 

1912. Huphausia recurva H. J. HANsEN, Mem. Mus. Comp. Zool., vol. 35, No. 4, 
p. 233, pl. 7, figs. 3a-3n. 

Occurrence—Among the unnamed material this species was found 
only from a single locality in the southeast Pacific. 

August 10, 1884." Lat. 29°33’ S.; long: 81° 34’ Wo Wasa. 
Wachusett. Dr. W. H. Jones, U.S. Navy. 3 specimens. 
Among the specimens referred by Ortmann in 1894 to Nyct- 

phanes australis G. O. Sars those from the two last-named of the 
four localities mentioned below belong to E. recurva, and the same is 
the case with the specimens referred by him to E. pellucida, from the 
two other stations: 

Sur. 543. January 14, 1892. Lat. 35° 36’ 30’’ N.; long. 124° 45’ 
30’’ W. Surface. 9.28 p.m. Surf. temp. 56°. 7 specimens. 

Sur. 542. January 14, 1892. Lat. 35° 31’ N.; long. 124° 57’ 30” 
W. Surface. 7.19 p.m. Surf. temp. 56°. Many specimens. 

Sur. 54. October 14, 1891. Lat. 35° 03’ 30’’ N.; long. 129° 05’ 
W. Surface. 3.33 p.m. Surf. temp. 65°. 1 specimen. 

Sur. 74. October 16, 1891. Lat. 30° 04’ 30’ N.; long. 133° 56’ 
30’’ W. 6.55 p.m. Surf. temp. 67°. 1 specimen. 
Among the animals from the Hawaiian Islands recorded im 1905 

by Ortmann as LE. bidentata G. O. Sars, some specimens belong to 
E. recurva: 

Sta. 3867. April 10, 1902. Pailolo Channel. Surf. temp. 75°. 
1 specimen. , 

Sta. 3901. April29,1902. PailoloChannel. Surface. 7.41 p.m. 
Surf. temp. 74°. 14 specimens. 

Sta. 3926. May 10, 1902. Lat. 21° 13’ N.; long. 158° 43’ W. 
Surface. 7.15 p.m. Surf. temp. 75°. 5 specimens. 

Distribution.—A detailed account of the very wide distribution in 
the southern Atlantic, the Indian Ocean, Japan, and Lower Califor- 
nia is found in my Harvard paper; two additional localities of the 
southern Atlantic have been noted in the Report on the Schizopoda 
from the Swedish Antarctic Expedition (1913). 

1 Trans. Linn. Soc. London, vol. 15, pt. 1, p. 130. 
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16. EUPHAUSIA BREVIS H. J. Hansen (1905). 

1912. Euphausia brevis H. J. Hansen, Mem. Mus. Comp. Zool., vol. 35, No. 4, 
p. 239, pl. 8, figs. la—lg. 

Occurrence.—The unnamed material contained specimens from 
three places in the north Atlantic off the United States: 

Sta. 2046. July 31, 1883. Lat. 40° 02’ 49’’ N.; long. 68’ 49° W. 
Surf. temp. 72°. 1 specimen. 

Sta. 2569. August 31, 1885. Lat. 39° 26’ N.; long. 68° 03’ 307” 
W. Surf. temp. 75°. Many specimens. Surface. Many specimens. 

Sta. 2585. September 19, 1885. Lat. 39° 08’ 30’’ N.; long. 72° 
17’ W. Surf. temp. 73°. 1 specimen. 

Furthermore the species has been gathered at a place i in the south- 
east Pacific: 

gary 2) 25.1888: | Lat.’ 33° S.; long. 120° 57’ Wo U.-S::8. 
Wachusett. Dr. W. H. Jones, U.S. Navy. 10 specimens. 
Among the specimens recorded by Ortmann in 1894 as FE. pellucida 

Dana, the specimens from a single place belong to F. brevis: 
Sur. 165. November 11, 1891. Lat. 30° 23’ N.; long. 140° 36’ 

30’ W. Surface. 6 p.m. Surf. temp. 69°. 4 specimens. 
Among the animals from the Hawaiian Islands recorded in 1905 

by Ortmann as E. bidentata G. O. Sars, a goodly number belong to 
E. brevis: 

Sta. 3797. March 17, 1902. Lat. 31° 55’ N.; long. 136° 00’ W. 
Surface. 7.20 p.m. Surf. temp. 62°. 4 specimens. 25 feet below 
surface. 2 specimens. 

Sta. 3867. April 10, 1902. Pailolo Channel. Surf. temp. 75°. 
9 specimens. | | 

Sta. 3901. April29, 1902. PailoloChannel. Surface. 7.41 p.m. 
Surf. temp. 74°. 2 specimens. 

Distribution.—The extremely wide distribution of this small species 
has been recorded in my Harvard paper; a large number of localities 
in the tropical and temperate Atlantic, between lat. 37° 58’ N.; long. 
16° 21’ W. and lat. 26° 58’ S.; long. 44° 57’ W., have been enumer- 

ated in my paper on the Schizopoda from the Swedish Antarctic 
Expedition (1913). 

3 17, EUPHAUSIA SUPERBA Dana (1852). 

1913. Huphausia superba H. J. Hansen, Rep. Crust. Schizopoda coll. by the 
Swedish Antarctic Expedition, p. 27, pl. 4, figs. 2a-29 (with references to 
the papers of G. O. Sars and Tattersall). 

Occurrence.—The collection contains a single specimen from the 
Antarctic Ocean presented by Prof. D’Arcy W. Thompson and deter- 
mined as £. murrayt G. O. Sars, which is one of the synonyms of 
E. superba. 
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Distribution.—This species is antarctic and probably circumpolar. 
More detailed statements have been given or referred to in the paper 
quoted. : 

18. EUPHAUSIA SIMILIS G. O. Sars (1883). 

1885. Euphausia similis G. O. Sars, Challenger Rep., vol. 13, p. 79, pl. 18, figs. 

1-6. 
1911. Euphausia similis H. J. Hansen, Bull. ’Inst. Océan. Monaco, No. 210, 

p. 24 (with a text-figure). . 
1913. Euphausia similis H. J. HANsEN, Crust. Schiz. Swed. Antarctic Exp., p. 

29, pl. 4, figs. 3a-3e. 

Occurrence.—This species is at hand only from a couple of Albatross 
stations in the Pacific at Japan: | 

Sta. 3710. May 10, 1900. Entrance Port Heda, off Honshu 
Island, Japan. 800 fathoms. 1 specimen. 

Sta. 4905. August 11, 1906. Lat. 31° 39’ N.; long. 129° 19’ E.; 
not far from Koshika Island, southern Japan. 369 fathoms. 1 
specimen. 
Remarks.—Both specimens are normal; that from Station 3710 is 

an adult male measuring 25.5 mm. in length. 
Istribution.—This species is known from the South Atlantic, at 

lat. 37° 17’ S., and the adjacent parts of the subantarctic region 
(H. J. H., 19131), from the Indian Ocean (H. J. H., in 1910 and 1911, 

Tattersall, 1912), and from a place between New Zealand and Tas- 

mania (H. J. H., 1911). 

19, EUPHAUSIA TENERA H. J. Hansen (1905). 

1885. Euphausia gracilis G. O. Sars, Challenger Rep., vol. 13, p. 89, pl. 15, figs. 
12-23 (not E. gracilis Dana). 

1910. Euphausia tenera H. J. HANsEN, Siboga Exp., vol. 37, p. 95, pl. 14, figs. 
3a-3e. 

Occurrence.—Taken at five places in the Atlantic off the United 
States: 

Sta. 2528. July 13, 1885. Lat. 41° 47’ N.; long. 65° 37’ 30’’ W. 
Surf. temp. 69°. 1 specimen. 

Sta. 2091. September 21, 1883. Lat. 40° 01’ 50’’ N.; long. 70° 
50’ W. Surf. temp. 69°. 2 specimens. 

Sta. 2195. August 5, 1884. Lat. 39° 44’ N.; long. 70° 03’ W. 
Surf. temp. 74°. 1 specimen. 

Sta. 2569. August 31, 1885. Lat. 39° 26’ N.; long. 68° 03’ 30’ 
W. Surf. temp.75°. 6specimens. Surface. Numerous specimens, 
Grampus No. 5078. March 1, 1889. Lat. 25° 34’ 00’’ N.; long. 

83° 07’ W. No. 5079. March 2, 1889. Lat. 25° 34’ 30’’ N.; long. 
83° 01’ W. 3 specimens in all. | 

Besides, the species has been taken in the tropical East Pacific at 
a single station: 

1In the enumeration of localities in my paper in question a misprint will be found. In the last line 

but one on p. 29 it should read, long. 36° 21’ W., instead of, long. 30° 21 W. 

: 
‘ 

| 
: 

| 
: 

J 
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Sur. 26. April 3, 1888. Lat. 00° 30’ N.; long. 88° 37’ 30’ W. 
Surface. 7.35 p.m. Surf. temp. 80°. Very large number of speci- 
mens. — 

Furthermore, Ortmann in 1894 has also recorded this species from 
three stations at the Galapagos: (He named the species EF. gracilis 
Dana, but, asI pointed out in 1905, EL. gracilis Dana is unrecognizable, 
and, besides, certainly not identical with EZ. gracilis G. O. Sars. I 
suppressed the name gracilis, naming the species described and fig- 
ured by Sars, F. tenera.) 

Sta. 3412. April 4, 1891. Lat. 1° 23’ N.; long. 91° 43’ W. Sur- 

face. Surf. temp. 82°. 27 specimens. 
Sta. 3419. April 3, 1891. Lat. 0° 18’ 40’’ N.; long. 90° 34’ W. 

Surface. Surf. temp. 82°. Numerous specimens. 
Sta. 2628. March 26, 1891. Lat. 0° 13’ N.; long. 84° 52’ W. 

200-0 fathoms. 4 specimens. 
Distribution.—The wide distribution of this fine and very slender 

species in the tropical Atlantic, the Indian Ocean, and some parts of 
the Pacific has been dealt with in the Harvard paper. Supplementary 
details on its distribution in the Indian Ocean and the Atlantic have 
been published, respectively, by Tattersall (1912) and myself (1913). 

20. EUPHAUSIA PACIFICA H. J. Hansen (1911). 

Plate I, figs. 2a-2g. 

1911. Euphausia pacifica H. J. Hansen, Bull. l’Inst. Océan. Monaco, No. 210, 
p. 28, figs. 10, A and B. 

1912. Huphausia pacifica H. J. Hansen, Mem. Mus. Comp. Zool., vol. 35, No. 
4, p. 241, pl. 7, figs. 5a-5b. 

Occurrence.—This species is at hand from 24 localities (not includ- 
ing those of Ortmann for his FE. splendens Dana—see below), allin the 
boreal or northern temperate Pacific; but as some of the localities 
are nearer to northeastern Asia, while the majority are found near 
America, from Alaska to near the southern end of California, I divide 
the localities into two groups, and as the line of separation between 
them the meridian of longitude 170° W. is taken, because it runs 
through the middle of Bering Strait: 
A. American localities. 

Sta. 4753. October 1, 1905. Off Bushy Point, Alaska. Lat. 
55° 41’ 30” N.; long. 131° 46’ 12’° W. 150-0 fathoms. 10 
specimens. 

Sta. 4760. May 21, 1906. Lat. 53° 53’ N.; long. 144° 53’ W. 
300-0 fathoms. 5 specimens. 

Sta. 4759. May 20, 1906. Lat. 53° 05’ N.; long. 138° 31’ W. 

300-0 fathoms. 1 specimen. 
Sta. 4758. May 19, 1906. Lat. 52° 02’ N.; long. 132° 53’ W. 

300-0 fathoms. 2 specimens. 

59758°—Proc.N.M.vol.48—14—-6 
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Sta. 2861. May 31, 1888. Lat. 51° 14’ N.; long. 129° 50’ W. 6 

specimens. - 
Albatross, April 26, 1892. Off Vancouver Island. From floating 

kelp. 1 specimen. 
Albatross, 1892. Off Cape Cook, Vancouver Island. 2 specimens. 
Sta. 3449. August 28,1891. Off Washington. Lat. 48° 29’ 40’ 

N.; long 124° 40’ 10’ W. 135-O fathoms. 1 specimen. 
Sta. 3444. August 27, 1891. Lat. 48° 16’ 30 ’’N.; long. 123° 49’ 

40’’ W. 41-0 fathoms. Numerous specimens. 
Sta. 4756. November 16, 1905. Lat. 47° 37’ 48”’ N.; long. 

122° 26’ 20’" W. 75-O fathoms. 2 specimens. 
Sta. 4757. May 4, 1906. Lat. 39° 18’ N.; long. 123° 58’ W. 

Enormous quantity of specimens. 
Sta. 4468. May 13, 1904. Off Santa Cruz Lighthouse, Monterey 

Bay, Cal. (about lat. 362° N.). Numerous specimens. 

Sta. 4471. May 14, 1904. Off Point Pinos Lighthouse, Menterey 
Bay, Cal. 3 specimens. | | 

Sta. 4515. May 23, 1904. Off Pomt Pinos Lighthouse, Monterey 
Bay, Cal. 5 specimens. 

Sta. 4528. May 27, 1904. Off Pomt Pinos Lighthouse, Monterey 
Bay, Cal. 2 specimens. 3 

‘Sta. 4529. May 27, 1904. Off Point Pinos Lighthouse, Monterey 
Bay, Cal. 2 specimens. 

Sta. 4533. May 28, 1904. Off Point Pinos Lighthouse, Monterey 
Bay, Cal. 1 specimen. : 

Sta. 4536. May 31, 1904. Off Point Pinos Lighthouse, Monterey 
Bay, Cal. 2 specimens. : 

Sta. 4537. May 31, 1904. Off Point Pinos Lighthouse, Monterey 
Bay, Cal. 2 specimens. 

Sta. 4382. March 18, 1904. Off south point North Coronado 
Island, vicinity of San Diego, Cal. (about lat. 322° N.). Surface. 
1 immature specimen. 
B. Locahties off Asia. 

Sta. 4793. June 16, 1906. Lat. 54° 48’ N.; long. 165° 54’ K. 
Near Bering Island. 300-0 fathoms. 3 specimens. ; 

Sta. 4785. June 12, 1906. Lat. 53° 20’ N.; long. 170° 33’ H. 
300-0 fathoms. 1 specimen. 

Sta. 5030. Sept. 29, 1906. Lat. 46° 29’ 30’ N.; long. 145° 46’ 
E. 300-0 fathoms. 15 specimens. 

Sta. 4806. June 26, 1906. Lat. 42° 13’ N.; long. 144° 21’ E. 

Near northern Japan. 200-0 fathoms. 18 specimens. 
Furthermore, all specimens recorded by Ortmann in 1894 as £. 

splendens Dana belong to E. pacifica. The localities are situated 
between San Francisco and the Hawaiian Islands: 3 
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Sur. 543. January 14, 1892. Lat. 35° 36’ 20’’ N.; long. 124° 45’ 
30’ W. Surface. 9.28 p.m. Surf. temp. 56°. 9 specimens. 

Sur. 542. January 14, 1892. Lat. 35° 31’ N.; long. 124° 57’ 30” 
W. Surface. 7.19 p. m. Surf. temp. 56°. Many specimens. 

Sur. 541. January 14, 1892. Lat. 35° 25’ 30’’ N.; long. 125° 09’ 
30’ W. 5.17 p.m. 300-0 fathoms. 4 specimens. 

Sur. 540. January 14, 1892. Lat. 35° 19’ 30’’ N.; long. 125° 21’ 
30’ W. 1.58 p.m. 300-0fathoms. 5 specimens. 

Descripiion.—The front margin of the carapace, seen from above 
(fig. 2a),in the main is transverse, yet having each half of the margin 
distinctly concave, as the median half is produced a little forward, 
forming a very short frontal plate, with the end rounded or angular, 
but without any rostral process. The gastric area without median 
keel; the lateral margin of the carapace with a well-developed den- 
ticle a little before the middle. The eyes very large. 
Antennule (figs. 2a—2d), with the first joint at the upper, inner 

distal angle a little protruding and produced inte a very small acute 
triangle (fig. 2b), longer than broad, and directed forward somewhat 
or slightly outward and much upward (figs. 2c-2d). Second and 
third joints distinctly more slender than in LE. lucens; second joint 

above at the mner angle distally produced in a small or very small 
spine; second joint longer than the third, which is thicker in the 
male (fig. 2c) than in the female (fig. 2d). The dorsal carina, on third 
joint, is moderately developed, with its front margin very oblique 
and frequently a little concave beyond the upper angle. 

The copulatory organs (figs. 2e-2g) afford excellent characters 
The terminal process (p?) is moderately short and somewhat thick, 
a little thicker than in FE. lucensand E. frigida; the foot (f) is rather 
long and the heel (h) somewhat short, with the end angular; seen 
from behind (fig. 2f) the process has its most distal part a little 
broader than beyond the middle, with the end seemingly flatly 
rounded, but seen from the inner side (fig. 2g) the distal part of the 
process shows itself to be much larger, but bent nearly angularly for- 
ward, as a very oblong, distally obtuse, irregularly shaped plate. 
The proximal process (p*) is somewhat longer than the terminal (fig. 
2f), but far from reaching its end. It has no secondary branch on 
the outer side; its distal part is, seen from behind (fig. 2f), gradually 
much compressed; seen from the inner side (fig. 2g) this part shows 
itself to be a large, very oblong, distally rounded plate bent very 
strongly backward, thus forming a nearly right angle with the 
remainder of the process. On the distal margin of this plate, near 
its base, an incision is seen, and a comparison with the structure in 
EL. frigida and FE. lucens shows that the plate is the extremely elon- 
gate posterior (or right) wing of the terminal expansion found in 
these two species. The lateral process (p‘) is long, distally mucna 
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curved, without secondary tooth. The setiferous lobe (fig. 2e, ds) 
has, besides the six distal, strong and long set, three thinner setz 
on the distal part of the inner margin and five fine sete distributed 
along nearly the whole outer margin; the oblique triangular lobe 
constituting a kind of pouch is very large. 

Length.—One of the largest females (from lat. 39° 18’ N.) is 22 mm. 
long and a large male (from off Vancouver Island) is 21.5 mm. long. 

Remarks.—This species is distinguished from F. lucens H. J. Hansen 
and E. frigida H. J. Hansen, especially by the shape of the processes 
of the copulatory organs; furthermore, by the very short frontal 
plate, the shape of the lobe of the first antennular joint, and other 
minor points in the antennule. 

Distribution.—To the interesting distribution shown by the lists 
above it must be added that the Copenhagen Museum possesses speci- 
mens from seven localities situated at Formosa, and especially near 
Japan and Korea northward to lat. 39° N.; finally, that a number of 
immature specimens were taken between San Francisco and the 
Hawaiian Islands in lat. 33° 40’ N. (Harvard paper). 

21. EUPHAUSIA LUCENS H. J. Hansen (1905). 

1885. Euphausia splendens G. O. Sars, Challenger Rep., vol. 13, p. 80, pl. 13, figs. 
7-17. 

1911. EHuphausia lucens H. J. Hansen, Bull. 1’Inst. Océan. Monaco, No. 210, p. 26, 

fig. 8, A and B. 

Occurrence.—Taken only at a single place in the South Atlantic: 
Sur. 12. January 15, 1888. Lat. 45° 22’ S.; long. 64° 20’ W. 

Surface. 12.10 p.m. Surf. temp. 58°. 2 specimens. 
Distribution.—According to my paper quoted this species has been 

taken four times in the southeast Atlantic and at a place between 
New Zealand and Tasmania, while three of the places given by Sars 
remain doubtful. In 1913 Tattersall 1 enumerated three additional 
localities in the southeast Atlantic nearly west of the Cape of Good 
Hope. 

22. EUPHAUSIA HEMIGIBBA H. J. Hansen (1910). 

1910. Euphausia hemigibba H. J. Hansen, Siboga-Exp., vol. 37, p. 100, pl. 14, 
figs. 5a—5f. 

Occurrence.—Taken by the Albatross at three stations in the north- 
west Atlantic: 

Sta. 2190. August 4, 1884. Lat. 39° 40’ N.; long. 70° 20’ 15’” W. 
Surf. temp. 73°. 3 specimens. 

Sta. 2683:. July 17, 1886. TLat, 39°'33” N.; lone. 70° SW Woe 
specimen. 

Sta. 2569. August 31, 1885. Lat. 39° 26’ N.; long. 68° 03’ 30’ 

W. Surface. Surf. temp. 75°. 3 specimens. 

1Trans. Royal Soc. Edinburgh, vol. 49, pt. 4. 
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Furthermore, the specimens from the Hawaiian Islands referred by 
Ortmann in 1905 to L. pseudogibba Ortmann belong to FE. hemigibba 
(compare my statements on the interpretation of the species in the 
above-quoted paper, p. 99): 

Sta. 3799. March 18, 1902. Lat. 29° 22’ N.; long. 139° 31’ W. 
100-0 fathoms. 1 specimen. 

Sta. 3867. April 10, 1902. Pailolo Channel. Surf. temp. 75°. 1 
specimen. 7 | 

Distribution.—E. hemigibba is very common in the Atlantic from 
lat. 42° N. to southwest of the Cape of Good Hope, and in the Indian 
Ocean from Port Elizabeth to long. 129° E. 

23. EUPHAUSIA GIBBA G. O. Sars (1883). 

1885. Ewuphausia gibba G. O. Sars, Challenger Rep., vol. 13, p. 91, pl. 16, figs. 1-8. 
1912. Euphausia gibba H. J. Hansen, Mem. Mus. Comp. Zool., vol. 35, No. 4, 

p. 244, pl. 8, figs. 2a-2b. 

Occurrence.—Only a single specimen, from the southeast Pacific, is 
at hand: 

August 10, 1884. Lat. 29° 33’ S.; long. 87° 34’ W. U.S. S. 
Wachusett, Dr. W. H. Jones, U.S. Navy. 1 specimen (male). 
Distribution.—It is known only from the Pacific south of the line, 

going northward at least to lat. 16° 32’ S. 3 

24. EUPHAUSIA DISTINGUENDA H. J. Hansen (1911). 

1912. Huphausia distinguenda H. J. Hansen, Mem. Mus. Comp. Zool., vol. 35, 
No. 4, p. 248, pl. 8, figs. 3a-3/. 

Occurrence.—Among the material received without determinations 
no specimen was found, but the majority of the specimens referred 
by Ortmann in 1894 to E. mucronata G. O. Sars belong to EF. dis- 
tinguenda: 

Off Guaymas, Gulf of California (about lat. 28° N.). 500-0 fath- 
oms. 1 specimen. 

120 miles northwest of Acapulco (about lat. 174° N.). 175-0 fath- 

oms. 5 specimens. 
Sta. 3416. April 11,1891. Lat. 16° 32’ 30’’ N.; long. 99° 42’ 40’’ 

W. 300-0 fathoms. 1 specimen. 
Lat. 13° 33’ 30’ N.; long. 97° 57’ 30’ W. Surface. 8 p.m. 12 

specimens. 
Sta. 3414. April 8, 1891. Lat. 10° 14’ N.; long. 96° 28’ W. 

200-0 fathoms. 2 specimens. 300-0 fathoms. 2 specimens. 
yd.©2619, “March 11, 1891. Lat. '7°"31°'N.; long. 78° 42° 35” 

W. 300-0 fathoms. 6 specimens. 1,000-0 fathoms. 2 specimens. 
Sta. 3382. March 7, 1891. Lat. 6° 21’ N.; long. 80° 11’ W. 200 

fathoms. Closed part of Tanner net. 7 specimens. 
Sta. 3412. April 4, 1891. Galapagos. Lat. 1° 23’ N.; long. 91° 

43’ W. Surface. Surf. temp. 82°. Many specimens. 
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Distribution.—In the Harvard paper a long list of localities situated 
in the east Pacific between lat. 222° N. and lat. 124° S. has been 
published. 

25. EUPHAUSIA LAMELLIGERA H. J. Hansen (1911). 

1912. Euphausia lamelligera H. J. HANseN, Mem. Mus. Comp. Zool., vol. 35, 

No. 4, p. 250, pl. 8, figs. 4a—4e; pl. 9, fig. la. 

Occurrence.—Among the unnamed material specimens are at hand 
from only a single station in the tropical east Pacific: 

Sur. 16. March 1, 1888. Lat. 4° 21’ S.; long. 81° 50’ W. Sur- 

face. 4.31 a.m. Moonlight. Surf. temp. 74°. 4 specimens. 
Besides, some of the specimens referred by Ortmann in 1894 to 

E. mucronata G. O. Sars belong to E. lamelligera: 
Hyd. 2619. March 11,1891. Lat. 7° 31’ N.; long. 78° 42’ 30’” W. 

300-0 fathoms. 6 specimens. 1,000-0 fathoms. 12 specimens. 
Sta. 3388. March 9, 1891. Lat. 7° 06’ N.; long. 79° 48’ W. 

400-0 fathoms. 19 specimens. 
March 7, 1891, thus near lat. 6° 21’ N.; long. 80° 41’ W. Surface. 

1 specimen. 
Distribution.—This species is, as shown in the paper quoted, rather 

common in the tropical east Pacific between lat. 19° 52’ N. and lat. 
10? 1S. 

26. EUPHAUSIA GIBBOIDES Ortmann (1893). 

1912. Huphausia gibboides H. J. HANseEN, Mem. Mus. Comp. Zool., vol. 35, No. 4, 
p. 252, pl. 9, figs. 2a—2b. 

Occurrence—The unnamed material contains specimens from a 
station in the northwest Atlantic and from a place in the tropical 
east Pacific off Chile: 

Sta. 2098. October 1, 1883. Northwest Atlantic. Lat. 37° 40’ 
30’’ N.; long. 70° 37’ 30’ W. 1 specimen. 

Sta. 2808. April 4,1888. Hast Pacific. Lat. 0° 36’ 30’’ N.; long. 
89° 19’ W. 1 specimen (male). 

Furthermore, Ortmann in 1894 correctly referred specimens from 
three stations in the Pacific to this species: | 
Sur. 540. January 14, 1891. Lat. 35° 19’ 30’’ N.; long. 125° 21’ 

30’ W. 300-0 fathoms. 3 specimens. 
Hyd. 2627. March 25, 1891. Lat. 0° 36’ N.; long. 82° 45’ W. 

1,832-0 fathoms. 1 specimen (male). 
Hyd. 2628. March 26, 1891. Lat. 0° 13’ S.; long. 84° 52’ W. 

200-0 fathoms. 1 specimen. 
Finally [found a somewhat young specimen of this species among 

the specimens referred by Ortmann to £. mucronata G. O. Sars from 
the following locality: 

Sta. 3414. April 8, 1891. Lat. 10° 14’ N.; long. 96° 28’ W. 
300-0 fathoms. 1 specimen. 
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Distribution.—The distribution in the Atlantic and in parts of the 
Pacific has been dealt with in the Harvard paper quoted. In 1913 
Tattersall added a locality in the southeast Atlantic, west of the 
Cape of Good Hope. 

Genus THYSANOESSA Brandt. 

This difficult genus comprises nine species and has been dealt with 
to some extent in my preliminary account of the order (1911). The 
American collection comprises seven species, thus all forms excepting 
two exclusively Antarctic species. 

27. THYSANOESSA LONGIPES Brandt. 

Plate 1, figs. 3a-3d; plate 2, figs. la—le. 

1851. Thysanoessa longipes BRANDT, Krebse, in Middendorff’s Sibirische Reise, 
vol. 2, pt. 1, p. 128, pl. 6, figs. 1-14. 

1911. Be ane 750 longipes H. J. HANSEN, Bull. l’Inst. Océan. Moree No. 210, pp. 
38 and 40. 

Occurrence.—Taken at no less than 14 places in the colder tempe- 
rate north Pacific and Bering Sea: 

A. Localities mainly American. 
April 18,1892. Off Cape St. Elias. About lat. 60° N.; long. 144° 

W. 1 specimen. : 
Sta. 4753. October 1, 1905. lat. 55° 41’ 30’’ N.; long. 131° 46’ 

12’ W. 150-0 fathoms. 4 specimens. 
Sta. 4763. May 28, 1906. Lat. 53° 57’ N.; long. 168° 06’ W. 

300-0 fathoms. 1 specimen. 
Sta. 3329. August 21,1890. Lat. 53° 56’ 50’ N.; long. 167° 08’ 

15’ W. 1 specimen. 
Sta. 3307. August 3, 1890. Lat. 53° 55’ N.; plone <1 40° 507 W.--8 

specimens. 
Sta. 4765. May 29, 1906. Lat. 53° 12’ N.; long. 171° 37’ W. 

300-0 fathoms. 2 specimens. 
Sta. 4766. May 31, 1906. Lat. 52° 38” N.; long. 174° 49’ W. 

300-0 fathoms. 17 specimens. 
April 5, 1913. From stomach of salmon caught between Tacoma 

and Seattle, Washington. C.H. Gilbert. 4 specimen. 

B. Localities mainly Asiatic. 
Sta. 4793. June 16, 1906. Near 5 sie Island. Lat. 54° 48’ N.; 

long. 164° 54’ E. 300-0 fathoms. 1 specimen. 
Sta. 4767. June 3, 1906. Lat. 54° 12’ N.; ; long. 79°. 07" 300s 

300-0 fathoms. 3 specimens. 
Sta. 4785. June 12, 1906. Lat. 538° 20’ N.; long. 170° 33’ E. 

300-0 fathoms. 2. ees, 
Sta. 4800. June 22, 1906. Lat. 49° 06’ N.; long. 153° 06’ E. 

300-0 fathoms. 4 specimens. 
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Sta. 4802. June 24, 1906. Lat. 46° 44’ N.; long. 151° 44’ E. 1 
specimen. 

Sta. 5030. September 29,1906. Lat. 46° 29’ 40’’ N.; long. 145° 
46’ K. 300-0 fathoms. Large number of specimens. 
Description—Rostrum long, rather narrow, distally acuminate 

(fig. 1b), sightly more slender in the male than in the female. The 
most anterior part of the carapace both above and on each side con- 
spicuously protruding and curved somewhat outward as a kind of 
collar, most protruding at the limit between the side and the upper 
surface, and its margin at that limit forming a rounded or subacute 
angle. The major anterior part of the gastric area (fig. 1b) has a 
well-developed median keel which also runs along the rostrum to 
near the apex; between this keel and each lateral margin the rostrum 
is hollowed longitudinally, and this excavation is contmued back- 
wards and outwards as a deep, straight impression, the anterior part 
of which constitutes the limit between the gastric area and the collar- 
like produced anterolateral portion of the carapace. The lateral 
margin of the carapace has a distinct denticle somewhat behind the 
middle. 

HKyes large (figs. 1a—1b), with a conspicuous transverse constriction 
considerably above the middle, and the upper section is much nar- 
rower and lower than the inferior section. Antennule in the female 
(pl. 2, fig. 1a; pl. 1, fig. 3a) with the two distal peduncular joints — 
long and slender, the third jomt conspicuously more slender and a 
little longer than the second; in the male (pl. 1, fig. 36) both 
joints are conspicuously shorter and thicker, the third joint scarcely 
or slightly longer and a little thinner than the second. Antennular 
flagella (fig. 1a) m both sexes thin with many jomts and the upper 
flagellum slightly shorter than the lower; in the female the flagella 
are somewhat longer than the sum of the two distal peduncular joimts; 
in the male they are proportionately a little longer than im the 
female. Antennal squama (pl. 2, fig. 1b) somewhat narrow, with a 
tooth on the outer distal angle; the squama reaches in the female to 
the middle, in the male beyond the middle, of the third antennular 
joint. 

Maxillule nearly as in T. gregaria (compare Sars, 1885); maxille a — 
little longer in proportion to breadth than in T. gregaria. Maxillipeds 
normal, in the main as in 7. gregaria; the distal part with its sete is 
shown in plate 1, fig. 3c. 

First pair of thoracic legs (pl. 2, fig. la) very elongate, with the 
fourth jomt reaching beyond the end of the antennular peduncles. 
These legs are strong, and especially the third jomt and the proximal 
half of the fourth jomt are very robust, much thickened; fifth jomt 
somewhat arcuate with some few sete along the distal part of both 
margins; sixth joint somewhat long, about two-fifths as long as the 
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fifth, with about nine somewhat spiniform sete along its prehensile 
margin; seventh joint considerably deeper than long, with four spini- 
form setz. The following pairs of legs with their setz fine and the 
majority of them very finely plumose. Endopod of sixth pair in the 
female (pl. 1, fig. 3d) one-jomted, very small, much less than half as 
long as the exopod. 

First to fifth abdominal segments (pl. 2, fig. 1c) each with the 
posterolateral angle of the side plates produced mto an acute tooth. 
Third, fourth, and fifth segment each with a considerably raised, 
sharp median keel, which on the third segment is very high and pos- 
teriorly produced into a long, compressed, horizontal process; in the 
fourth and fifth segments the process is small, acute; the sixth seg- 
ment has no real dorsal keel, but terminates above in a similar small 
spiniform process. Posterior margin of fourth and fifth segments 
armed above with a small, sharp tooth at some distance from the 
median process. First and second segments dorsally somewhat raised 
toward the hind margin, and second segment frequently with a more 
or less distinct, short and low keel. Sixth segment rather long, a 
little shorter than the sum of the two preceding segments; its lower 
distal spine is well developed but simple in both sexes. Telson with 
two pairs of small dorsal spines; it is about as long as the endopod 
of the uropods which is slightly longer than the exopod. 

The copulatory organs of first pair of pleopods (pl. 2, figs. 1d and 
le) with most parts somewhat elongated. The spine-shaped process 
(p') somewhat long and much curved. The terminal process (p”) some- 

what slender and a little before the middle much curved, tapering 
at most slightly from the curvature to near the obtuse end. The 
proximal process (p*), which is somewhat less curved and toward the 

base a little less thick than the terminal process, is a little longer 
than the latter, but does not fully reach its distal end; in other 
respects the shape is rather similar. The median lobe (lm) is long 
and rather narrow, with the end comparatively broad and obliquely 
emarginate; the lateral process (p*), which originates somewhat 
before the middle of the lobe and considerably beyond the insertion 
of the proximal process, reaches to near the end of the lobe and is 
very long, feebly curved and regularly tapermg to its acute end. 
The auxiliary lobe (lu) is well developed. The setiferous lobe (Is) is 

rather narrow, with plumose sete along both margins to a short dis- 
tance from their base. 

Length.—The largest female (from Station 5030) is 30 mm., an 
adult male 24 mm. long. 
Remarks.—As Prof. Brandt had but poor material of this large and 

fine species at his disposal, his description and representation are 
imperfect. But when some later zoologists referred TJ. longipes 
as a synonym to T. inermis Kr¢yer (T. neglecta Krgyer, T. borealis 
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G. O. Sars) they ought to have taken Brandt’s description of the 
dorsal armature into consideration. The species is easily separated 
from all other forms of the genus excepting T. spinifera Holmes by 
having some abdominal segments dorsally carinate and armed with 
spiniform processes; from T. spinifera it is separated by several 
excellent differences (eyes, antennule in the males, prehensile legs, 
abdominal armature, etc.). 

Distribution Brandt’s specimens were from the Sea of Okhotsk. 
With this exception the list above comprises our total knowledge of the 
distribution of 7. longipes. 

28. THYSANOESSA SPINIFERA Holmes (1900). 

Plate 3, figs. la—-1k. 

1900. Thysanoessa spinifera Hotmes, Occ. Papers Cal. Acad. Sciences, vol. 7, 
p. 229, pl. 4, fig. 81. 

1911. Thysanoéssa spinifera H. J. Hansen, Bull. 1’Inst. Océan. Monaco, No. 210, 
pp. 38 and 41. 

Occurrence.—Taken at places in Bering Sea and the North Pacific 
along America from Alaska to near the southern end of California. 

Hyd. 3242. June 5, 1898. Lat. 57° 40’ N.; long. 148° 18’ W. 
Off Alaska. 1 specimen. 

Sta. 4753. October 1, 1905. Lat. 55° 41’ 30’’ N.; long. 131° 46’ 

12’’W. 150-Ofathoms. 3 specimens. 
Sta. 3263. June 24, 1893. Bering Sea. Lat. 55° 04’ N.; long. 

165° 04’ W. 1 specimen. 
Sta. 4767. June 3, 1906. Lat. 54° 12’ N.; long. 179° 07’ 30” E. 

300-0 fathoms. 1 specimen. 
Sta. 4758. May 19, 1906. Lat. 52° 02’ N.; long. 132° 537 W. 

300-0 fathoms. 1 specimen (male). 
Albatross, 1888. Barclay Sound, Vancouver Island. (About lat. 

49° N.; long. 125° W.) Electric eee 4 specimens (male, female), 
Surface. 1 specimen. 

Sta. 3444. August 27, 1891. Lat. 48° 16’ 30’’ N.; long. 123° 
29’ 40’’ W. About 15 specimens. 

April 5, 1913. From stomach of salmon caught pata Tacoma 
and Seattle, Washington. C. H. Gilbert. 2 specimens. 

Sta. 4757. May 4, 1906. Lat. 39° 18’ N.; long. 123° 58’ W. 
2 young specimens. 

Sta. 4426. April 14, 1904. Off Point San Pedro, Santa Cruz 
Island, California. (About 34°N .) 1 specimen. 

Sta. 4867. March 16, 1904. Point Loma L. H., vicinity of San 
Diego, California. (About lat. 323° N.) 1 specimen. 

Description.—Rostrum (fig. 16) very long, somewhat tapering, 
acuminate and very acute, equal in both sexes or in the male slightly 
narrower than in the female. The most anterior part of the carapace 
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somewhat outstanding, collarlike, and at the limit between the side 
and the upper surface produced as a triangular, flat, very acute 
process directed forward and outward. The gastric area with a con- 
spicuous median keel to near its hind margin; this keel continues 
forward along the rostrum to considerably beyond its middle, while 
between this keel and the lateral margin the rostrum is hollowed longi- 
tudinally, and this canaliculation is continued backward and outward 

as a somewhat curved, deeply impressed line limiting the gastric 
area at the side. The lateral margin of the carapace has no denticle. 

Byes large, seen from the side (fig. 1a) subcircular, being slightly 
higher than broad, feebly narrowing upward, but without any trans- 
verse constriction. Antennule in the female (fig. 1c) with the two 
distal peduncular joints differing from those in 7’. longipes, being 
distinctly less slender than in that species, and the second joint is a 
little longer and distinctly thicker than the third. In the male (figs. 
la and 1d) the second joint is still longer in proportion to the third 
than in the female, both second and third joints are conspicuously 
thicker and the third somewhat thickened toward the end, while the 
second has the inner half of its distal upper end produced upward 
and forward as a broadly rounded lobe, which along its free terminal 
and upper margin is adorned with setz closely arranged in longitu- 
dinal rows; these setz constitute a compressed brush, and their ends 
are curved in a peculiar way; seen from the side the third joint seems 
to be inserted on the outer side of the second. The antennular flagella 
are well preserved in an adult male (fig. 1a); the lower flagellum is 
about as long as the peduncle and much longer than the upper flagel- 
lum, which is somewhat longer than the sum of the two distal pedun- 
cular joints. The antennal squama reaches in the female a little 
beyond, in the male scarcely to, the end of the second joint of the 
antennule; the denticle at the end of the outer margin is well devel- 
oped. The squama is distally broader than in 7’. longipes, with the 
end cut more transversely. 

Maxillule and maxille nearly asin the preceding species. Maxilli- 
peds normal; fig. le exhibits the distal part with its sete. 

First pair of thoracic legs (figs. la and 1f) comparatively feebly 
elongate, being from a little to considerably longer but conspicuously 
thicker than the second pair; the fourth joint reaches to or at most a 
little beyond the end of the first antennular joint. Fifth joint with 
naked setz along the major part of both margins; sixth joint not 
much shorter than the fifth, with 7 glabrous sets along the prehensile 
margin, and these sete are moderately strong and most of them 
very long; seventh joint longer than deep, with 5 stiff sets: and 3 
among them nearly spiniform. Second pair of legs (fig. 1f) normal; 
the setz along the lower (posterior) margin very long and distinctly 
plumose; seventh joint at least twice as long as that of the first pair. 
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Endopod of sixth pair in the female one-jointed, not half as long as 
the exopod. 

The abdominal segments (fig. 1g) dorsally carinate, but the keel is 
feebly developed on the sixth segment and wanting on about the an- 
terior half of the first segment and on a smaller anterior part of the 
second and third segments, while in the fourth and fifth segments the 
keel is high and besides on each produced in a good-sized, compressed, 
horizontal process, which generally is a little longer on the fourth 
than on the fifth segment; the sixth segment terminates above in a 
process about as large as that of the fifth segment; the lower distal 
spine on the sixth segment is simple in both sexes. Fourth and fifth 
segments with the upper sublateral teeth rudimentary (they are well 
developed in 7. longipes), while the lateral plates of the segments are 
nearly as in the preceding species. Sixth segment much shorter than 
in 7. longipes and only a little longer than the fifth. Telson as in 
T. longipes; uropods about as long as or a little shorter than the 
telson. 

(In one immature specimen measuring 16.2 mm. in length the 

otherwise very acute angle at the outer end of the front upper margin 
of the carapace is rounded; the abdomen has no keel on the first 
and second segments, while the keel is very feeble on the third and 
sixth segments; furthermore the fourth segment has no posterior 
dorsal spine, while the spines on the fifth and sixth segments are well 
developed. Some of these reductions may be due to the young age 
of the specimen, others to variation.) 

Male copulatory organs of first pleopods (figs. 1h-1k) differ from 
those in T. longipes in having the three large processes conspicuously 
shorter and thicker and the setiferous lobe a little broader. The 

spine-shaped process (p') is long and much curved. The terminal 
process (p?) has a little less than the proximal half rather thick and 
then it is suddenly somewhat (fig. 12) or considerably (fig. 1k) curved, 
with the distal half much narrower than the proximal part and the 
end acute and turned outward. The proximal process (p*) has the 
proximal part considerably less thickened than in the terminal proc- 
ess; it is straight (fig. 17) or a little curved just before the middle 
(fig. 1k) and its end shaped about as that of the terminal process. 
The median lobe (/m) not differing essentially from that in T. longipes, 
but its lateral process (p*) is inserted nearer the base and slightly or 
scarcely beyond the base of the proximal process; the process, 
which is far from reaching the end of the lobe, is somewhat curved 
(fig. 17) or straight (fig. 14) with the end acute or subacute. Figs. 
1h and 12 represent the organ of a male which perhaps is not 
quite adult, as the inner and the median lobes with their processes 
are uncommonly short in proportion to the setiferous lobe, the 
processes simple, solid at their acute ends and the auxiliary lobe 
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conspicuously more than two-thirds as long as the median lobe. 
Fig. 1k represents the process-bearing lobes of the left organ of a 
large male, and in this organ the inner and the median lobes and 
their large processes are somewhat longer in proportion to the setif- 
erous lobe than in the organ shown in fig. 1h, in reality showing the 
same length in proportion to the setiferous lobe as in T. longipes 
(pl. 2, fig. 1d); furthermore, the two largest processes of this organ 
look as if their terminal part is hollowed on the outer side, and the 
end of all three large processes is less produced and more convex on 
the inner side; finally, the auxiliary lobe is slightly more than half as 
long as the median lobe. 
Length.—The largest female (from station 4426) is 26 mm.; the 

largest male (from station 3444) is 25.5 mm. long. 
Remarks.—This specimen was established by Holmes on a single 

specimen, and his description, together with a figure, is good. T. 
spinifera is easily distinguished from T. longipes by many characters, 
among which may be mentioned: The absence of a tooth on the 
lateral margin of the carapace; the subcircular, not constricted 
eyes; the third joint of the antennular peduncle shorter than the 
second; the protruding setiferous lobe at the end of the second anten- 
nular joint in the male; no dorsal spine on the third abdominal 
segment; and the spines on the following segments larger than in 
T. longupes. 
Mstribution.—The type was caught near Fort Bragg, California, 

near lat. 394° N. The remarks on occurrence and the list of local- 
ities comprise our total knowledge of the distribution of T. spinifera. 

29. THYSANOESSA INERMIS Krfyer (?1846). 

Plate 2, figs. 2a—2d. 

1882. Huphausia inermis G. O. Sars, Forh. Vid. Selsk. Christiania for 1882, No. 
18, p. 51, pl. 1, fig. 15. 

1882. Thysanoéssa borealis G. O. Sars, Forh. Vid. Selsk. Christiania for 1882, No. 
18, p. 52, pl. 1, figs. 16-18. 

1911. Thysanoéssa inermis H. J..KHANsEN, Bull. l’Inst. Océan. Monaco, No. 210, 
pp. 8-13 and p. 38. 

Occurrence.—As discussed in the last-named paper, Rhoda (Boreo- 
phausia) inermis Kréyer and Thysanoessa neglecta Kr¢yer (T. borealis 
G. O. Sars) are varieties of the same species; they are frequently 
clearly distinguished from each other by the structure of the first 
pair of thoracic legs, but sometimes transitions between both forms 
are found. Frequently all animals captured at a locality belong to 
the same form or variety, but sometimes both have been taken in 
the same haul. In the following list of the localities in the Atlantic a 
word on this topic is added at most stations. The specimens from 
the Pacific are mentioned separately. 

October 12, 13, 17, 1879. Eastport (about lat. 44° 54’ N.). Sur- 
face. RK. Rathbun. 5 specimens. (Var. 7. neglecta.) 
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Sta. 2513. July 11, 1885. Lat. 43° 34’ N.; long. 63° 56’ 30” W. 
Off Nova Scotia. 1specimen. (Var. T. neglecta.) 

Grampus No. 240. May 24, 18938. Lat. 42° 48’ N.; long. 65° 40’ 
W. 2specimens. (Var. Rhoda.) ) 

Sta. 191. August 31, 1878. About lat. 42° 334’ N.; long. 69° 58’ 
W. ilspecimen. (Var. Rhoda.) 

Sta. 139. July 29,1878. Off Thatchers Island, thus about lat. 424° 
N.; long. 704° W. 1 young specimen. (Var. T. neglecta.) 

Sta. 1080. August 2, 1881. Off Cape Cod (about lat. 424° N.). 
8 specimens. (Var. T. neglecta.) 

Sta. 1081. August 2, 1881. Off Cape Cod. 8 specimens. (Var. 
Rhoda.) 

Sta. 1083. August 2, 1881. Off Cape Cod. 12 specimens. 
(Both forms). 

Sta. 1087. August 3, 1881. Off Cape Cod. 2 specimens. (Var. 
T. neglecta.) 7 

Sta. 1089. August 3, 1881. Off Cape Cod. 8 specimens. (Both 
forms.) 

Sta. 1090. August 3, 1881. Off Cape Cod. .7 specimens. (Var. 
Rhoda.) 

Woods Hole region, about lat. 41°32’N. Large number of speci- 
mens of both forms taken on several occasions. 

Vineyard Sound. V. N. Edwards. 2 specimens, adult male. 
(Var. Rhoda.) January 12, 14, 1880. Surface. 1 half-grown speci- 
men. 

Sta. 917. July 16, 1881. Lat. 40° 22’ N.; long. 70° 42’ W. 
Stomach of Phycis tenuis. Large number of immature specimens. 

Grampus No. 82. April 27, 1894. Lat. 38° 42’ N.; long 74° 02’ 
W. Tow-net. 1specitmen. (Var. Rhoda.) 

Grampus No. 34. April 23, 1894. Lat. 38° 15’ N.; long. 74° 18’ 
W. Tow-net. Numerous specimens. (Var. Rhoda.) 

From Bering Sea and the adjacent area of the North Pacific this 
species is at hand from eight localitiés. All specimens seem to be 
forma Rhoda, but their number is somewhat small (excepting from 
Jluliuk) and many among them are rather poorly preserved: 

July 5, 1890. St. Paul Island (about lat. 574° N.; long. 170° W.). 
W. Palmer. 1 specimen. 

Sta. 2847. July 31, 1888. Lat. 55° 01’ N.; long. 160° 927°E- 

1 specimen. 
Sta. 4793. June 14,1906. Lat. 54° 36’ 15’ N.; long. 166° 58’ 15” 

KH. Near Bering Island. 300-0 fathoms. 2 specimens. 
Sta. 3310. August 15, 1890. Lat. 53° 56’ 51’ N.; long. 166° 

28’ 53’ W. 24 specimens. . 
Tliuliuk, Unalaska. About lat. 53° 53’ N.; long. 166° 32’ W. 

W.H. Dall. Half pint of specimens. 
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Sta. 4762. May 24, 1906. Lat. 53° 46’ N.; long. 164° 29’ W. 2 
specimens. 

Sta. 5030. September 29, 1906. Lat. 46° 39’ 30’’ N.; long 145° 
° 46’ E. 300-0 fathoms. 15 specimens. 

Sur. 32. Locality unknown. 3 specimens. 
Remarks.—The dorsal spiniform process on the sixth abdominal seg- 

ment is alwayswell developed. Inthe majority of the specimens from 
the Pacific the fifth abdominal segment has also a dorsal spine which 
sometimes is proportionately long, sometimes rather short, some- 
times nearly or completely rudimentary, and in rare cases wanting. 
In specimens from the Atlantic the fifth segment has generally no 
dorsal spine, but among the specimens caught at station 1081, off 
Cape Cod, this segment has in one specimen a very conspicuous, 
somewhat long, and strong spine, while in a second specimen the 
spine is rudimentary. 

Of the very remarkable variation of this species a detailed account 
may be found in my above-named paper. Here (pl. 2) I add some 
figures, all drawn with the same degree of enlargement, of the anterior 
legs of specimens taken together in the Woods Hole region. Figure 2a 
shows the major part of the two anterior right thoracic legs of an 
adult male measuring 17 mm. It will be observed that the leg of the 
first pair has the joints figured even slightly shorter and not at all 
thicker than those of the second leg; but one small difference between 
the two legs is important: The seventh joint of the first leg is some- 
what shorter, with considerably shorter and a little stronger setae 
than that of the second leg, while in specimens of forma Rhoda the 
seventh joint of the first leg is similar to that of the second leg. Fig- 
ure 26 shows the same parts of the corresponding left legs of another 
adult male, 16.5 mm. long. In this specimen the first leg has the 
fourth joint conspicuously thicker than in the second leg. Further- 
more, the fifth joint is slightly thickened, a little elongate, conspicu- 
ously curved, and with the naked proximal part longer than in the 
second leg; the sixth joint of the first leg is distinctly thicker than 
that of the second leg; the seventh joint of the first leg is consider- 
ably shorter and much broader than that of the second leg, only 
shghtly longer than broad and with its sete thicker, somewhat spine- 
shaped, and much shorter than on the second leg. Figure 2c repre- 
sents the two distal joints of the first left leg of a large female, 22.5 
mm.long. The seventh joint is intermediate between those in the two 
preceding figures. Figure 2d represents the first left leg of an adult 
female, 19 mm. long. This leg shows the full Thysanoessa-develop- 
ment. Its fourth joint reaches forward to a little before the end of 
the second antennular joint, and a comparison between figure 2d and 
figures 2a—2b shows the great differences in thickness, length, and 
equipment with sete or spines among legs of the first pair in different 
degrees of Thysanoessa-development in adult specimens. Finally, it 
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must be added that in specimens with the first pair of legs enormously 
elongate and thickened the legs of the second pair are in all respects 
similar to those shown in figures 2a and 2b. Stages between those 
shown in figures 26 and 2d have been omitted as unnecessary. 

Distribution.—In the Ingolf Malacostraca (vol. 1, 1908) I had put 
together our knowledge of the distribution of Rhoda inermis and 
Thysanoessa neglecta; in Gr¢nlands Krebsdyr og Pyenogonider (1913) 
K. Stephensen has added several statements. A brief abstract may 
be given here. It is known from the Gulf of St. Lawrence and was 
taken in a line between southeastern Newfoundland and Cape Fare- 
well. Along west Greenland it goes northward to lat. 704° N., at east 
Greenland northward to lat. 78° 133’ N. Furthermore, it is known 
from Iceland, the Faroes, Scotland, the western end of the Channel, 
the North Sea, Skager Rak, and northern Kattegat. It is extremely 
common on the northern coast of Norway and has been caught at 
Spitzbergen, in the Kara Sea, and at Franz Joseph Land. The list 
of localities above gives our information on its occurrence in the 
North Pacific and Bering Sea. 

30. THYSANOESSA RASCHII M. Sars (1863). 

1882. Huphausia raschtt G. O. Sars, Overs. Vid. Selsk. Forh. Christiania for 
1882, No. 18, p. 51. 

1909. Rhoda raschit Zimmer, Nord. Plankton, Schizopoden, p. 11, figs. 13-14. 

1911. Thysanoéssa raschti H. J. Hansen, Bull. l’Inst. Océan. Monaco, No. 210., 
pp. 38 and 42. 

Occurrence.—Of this species material is at hand from Davis Strait, 
from a goodly number of places in the northwest Atlantic, and from 
several places in Bering Sea and the North Pacific. 

A. Atlantic localities. 

Off west coast of Greenland, at lat. 66° 40’ N. Greely Relief 
Expedition. H.G. Dresel. 2 specimens. 

Grampus No. 648. August 3, 1894. Lat. 50° 04’ 15”” N.; long. 
63° 29’ 30’ W. Tow-net. 1 specimen. 

Grampus No. 638. August 1, 1894. Lat. 50° 01’ 15’ N.; long. 
65° 33’ 45’ W. Tow-net. 1 specimen. 

Grampus Nos. 640-641. August 2, 1894. About 50° N.; long. 
65° 08’ W. Dip-net. 1 specimen. : 

Grampus. August 16, 1887. Mingan Island, near the northern 
coast of Gulf of St. Lawrence (about lat. 50° N.). Enormous num- 
ber of specimens. 

Grampus 629. July 30, 1894.- Lat. 49° 49’ 15’’ N.; long. 64° 38’ 
W. Tow-net. 3 specimens. 

Grampus. July 30,1894. About lat. 49° 49’ N.; long. 64° 38’ W. 
From the well of the schooner. Half pit of specimens. 

Grampus No. 628. July 30, 1894. Lat. 49° 46’ 45’ N.; long. 64° 
34’ W. Tow-net. Large number of specimens. 
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Grampus No. 627. July 29, 1894. Lat. 49° 45’ 43’’ N.; long. 64° 
31’ 30’’ W. Tow-net. 9 specimens. 

Grampus No. 626. July 29, 1894. Lat. 49° 43’ 30’’ N.; long. 64° 
24’ W. Tow-net. Numerous specimens. 

Grampus. July 7, 1887. 7 miles SSE. from Cape Pine, New- 
foundland. 9 specimens. 3 

Sta. 2468. July 3, 1885. Lat. 45° 11’ 30” N.; long. 55° 51’ 30” 
W. 1 specimen. 

Sta. 2699. August 22, 1886. Lat. 45° 04’ Ne long. 55° 23’ W. 
2 specimens. 

Sta. 41. August 20, 1877. Lat. 42° 49’ N.; long 66° 19’ W. 1 
specimen. 

Sta. 1087. August 3, 1881. Cape Cod Light, SSW. 7 miles. 3 
small specimens. 
B. Localities in Bering Sea and North Pacific. 

eiae2zor. June 7, 1890. Lat. 58° 08’ .N.; long. 158°'19” W. 
Many specimens. | 

Sta. 4254. July 16, 1903. Chilkoot Inlet, southeastern Alaska 
(about lat. 58°; long. 135° W.). 1 specimen. 

Sta. 4753. October 1, 1905. Lat. 55° 41’ 30’’ N.; long. 131° 46’ 
12" W. 2 specimens. 

Sta. 3444. August 27, 1891. Lat. 48° 16’ 30” N.; long. 123° 29’ 
40’’ W. 1 specimen. 

April 5, 1913. From stomach of salmon caught between Tacoma 
and Seattle, Washington. C.H. Gilbert. Many specimens. 

Sta. 5030. September 29, 1906. Lat. 46° 29’ 30’’ N.; long. 145° 
46’ KE. 300-0 fathoms. 3 specimens. 
May 1, 1884. Lat. 39° 25’ N.; long. 150° 28’ W. Lieut. G. M. 

Stoney. 1 specimen. 
Remarks.—It was impossible to find any difference between females 

from the Atlantic and the Pacific. Adult males from the Pacific are 
lacking. 

Distribution.—This species is known from Christiania Fjord, 
Skager Rak, west coast of Norway, both sides of Scotland, Iceland, 
East Greenland at lat. 744° N. and along West Greenland northwards 
to lat. 704° N. It is interesting that it has not been taken south of 
Cape Cod. 

31. THYSANOESSA LONGICAUDATA Krgyer (?1846). 

(1882. Thysanoéssa tenera G. O. Sars, Fork. Vid. Selsk. Christiania for 1882, No. 

18, p. 53, pl. 1, figs. 19-20. 
1905. Thysanoéssa longicaudata Hout and TATTERSALL, Rep. Fisheries of Ireland, 

1902-1903, pt. 2, app. 2, pp. 107 and 138, pl. 15. 
1911. Thysanoéssa Taint H. J. Hansen, Bull. l’Inst. Océan. Monaco, No. 

210, pp. 38 and 41, fig. 13. 

_ Occurrence.—The material at hand is extremely large, coming 
from 54 localities in the northwest Atlantic off the United States: 

59758°—Proc.N.M.vol.48—-14-———7 
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Sta. 2528. July 13, 1885. Lat. 41° 47’ N.; long. 65° 37’ 30’’ W. 
1 specimen. 
Woods Hole region. Lat. 41° 32’ N. 3 specimens. 
Sta. 993. September 7, 1881. Lat. 40° 28’ N.; long. 70° 44’ W. 

1 specimen. 
Sta. 2045. July 31, 1883. Lat. 40° 04’ 20’’ N.; long. 68° 43’ 507’ 

W. Large number of specimens. 
Sta. 2046. July 31, 1883. Lat. 40° 02’ 49’’ N.; long. 68° 49’ W, 

Numerous specimens. 
Sta. 2047. July 31, 1883. Lat. 40° 02’ 30’ N.; long. 68° 49’ 40” 

W. Numerous specimens. 
Sta. 1122. August 26, 1882. Lat. 40° 02’ N.; long. 58° 50’ W. 4 

specimens. 
Sta. 2091. September 21, 1883. Lat. 40° 01’ 50’’ N.; long. 70° 59’ 

W. 1 specimen. | 
Sta. 2044. July 31, 1883. Lat. 40° 00’ 30’’ N.; long. 68° 37’ 20’ 

W. Many specimens. | 
Sta. 1114. August 22, 1882. Lat. 39° 58’ N.; long. 70° 38’ W. 

8 specimens. 
Sta. 1029. September 14, 1881. Lat. 39° 57’ 06’’ N.; long. 69° 16’ 

W. Numerous specimens. 
Sta. 1028. September 14, 1881. Lat. 39° 57’ N.; long. 69° 17’ 

W. 5 specimens. 
Sta. 1031. September 14, 1881. Lat. 39° 57’ N.; long. 69° 19’ W. 

Numerous specimens. 
Sta. 1035. September 14, 1881. Lat. 39° 57’ N.; long. 69° 28’ W. 

Numerous specimens. | 
Sta. 1034. September 14, 1881. Lat. 39° 56’ N.; long. 69° 26’ W. 

4 specimens. : 
Sta. 1093. August 11, 1882. Lat. 39° 56’ N.; long. 69° 45’ W. 

Numerous specimens. 
Sta. 952. August 23, 1881. Lat. 39° 55’ N.; long. 70° 28’ W. 1 

specimen. 
Sta. 2188. August 3, 1884. Lat. 39° 54’ 30’’ N.; long. 71° 08’ W. 

15 specimens. | 
Sta. 1096. August 11, 1882. Lat. 39° 53’ N.; long. 69° 47’ W. 

Numercus specimens. 
Sta. 1026. September 8, 1881. Lat. 39° 50’ 30’’ N.; long. 71° 23’ 

W. 14 specimens. 
Sta. 2187. August 3, 1884. Lat. 39° 49’ 30’’ N.; long. 71° 10’ W. 

9 specimens. 
Sta. 2215. August 22,1884. Lat. 39°49’15’’N.; long. 70°31’ 45’” 

W. Many specimens. 
Sta. 2192. August 5, 1884. Lat. 39° 46" 30’’ N.; long. 70° 14’ 45” 

W. 1 specimen. 
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ta. 2687. July 18, 1886. Lat. 39° 46’ N.; long. 71° 19’ W. 
Many specimens. 

Sta. 2195. August 5, 1884. Lat 39° 44’ N.; long. 70° 03’ W. 3 
specimens. 

Sta. 998. September 8, 1881. Lat. 39° 43’ N.; long. 71° 32’ W. 
4 specimens. 

Sta. 2093. September 21, 1883. Lat. 39° 42’ 50’’ N.; long. 
71° 01’ 20’ W. 2 specimens. 

Sta. 2029. May 25, 1883. Lat. 39° 42’ N.; long. 70° 477 W. Sur- 
face. Surf. temp. 53°. 1 specimen. 

Sta. 2689. July 18, 1886. Lat. 39° 42’ N.; long. 71° 15’ 30’” W. 

Large number of specimens. 
Sta. 997. September 8, 1881. Lat. 39° 42’ N.; long. 71° 32’ N. 

11 specimens. 
Sta. 2190. August 4, 1884. Lat. 39° 40’ N.; long. 70° 20’ 15”" W. 

1 specimen. 
Sta. 994. September 8, 1881. Lat. 39° 40’ N.; long. 71° 30’ W. 

8 specimens. 
Sta. 1137. September 8, 1882. Lat. 39° 40’ N.; long. 71° 52’ W. 

Many specimens. 
Sta. 2201. August 19,1884. Lat.39°39'45’"N.; long. 71°35’ 15” 

W. 15 specimens. 
Sta. 2690. July 18, 1886. Lat. 39° 39’ N.; long. 71° 11’ W. 

Stomach of Macrurus bairdi. Many fragments. 
Sta. 2202. August 19, 1884. Lat. 39° 38’ N.; long. 71° 39’ 45’ 

W. Many specimens. 
Sta. 2205. August 20, 1884. Lat. 39° 35’ N.; long. 71° 18’ 45” 

W. 3 specimens. 
Sta. 2203. August 19, 1884. Lat. 39° 34’ 15’ N.; long. 71° 41’ 

15’’ W. 5 specimens. 
Sta. 2683. July 17, 1886. Lat. 39° 33! N.; long. 70° 50’ W. 

Numerous specimens. 
Sta. 2179. July 23, 1884. Lat. 39° 30’ 10’’ N.; long. 71° 50’ W. 

12 specimens. 
Sta. 2180. July 23,1884. Lat. 39° 29’ 50’ N.; long. 71° 49’ 30” 

W. 6 specimens. 
Sta. 2095. September 30, 1883. Lat. 39° 29’ N.; long. 70° 58’ 

40’’ W. Surface. Surf. temp. 694°. Numerous specimens. 
Sta. 2034. July 17, 1883. Lat. 39° 27’ 10’’ N.; long. 69° 56’ 20’ 

W. 9 specimens. 
Sta. 2041. July 30, 1883. Lat. 39° 22’ 50’’ N.; long. 68° 25’ W. 

1 specimen. 
Sta. 2235. September 13, 1884. Lat. 39° 12’ N.; long. 72° 03’ 

30’’ W. 18 specimens. 
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Sta. 2222. September 6, 1884. Lat. 39° 03’ 15’’ N.; long. 70° 
50’ 45’’ W. 10 specimens. 

Sta. 2104. November 5, 1883. Lat. 38° 48’ N.; long. 72° 40’ 30” 
W. Enormous quantity of specimens. 

Sta. 2230. September 12, 1884. Lat. 38° 27’ N.; long. 73° 02’ 
W. Many specimens. 

Sta. 2565. August 28, 1885. Lat. 38° 19’ 20’’ N.; long. 60° 02’ 
30’ W. Many specimens. 

Sta. 2172. July 20, 1884. Lat. 38° 01’ 15’’ N.; long. 73° 44’ W. 
7 specimens. 

Sta. 2097. October 1, 1883. Lat. 37° 56’ 20’’ N.; long. 70° 57’ 
30’ W. Surface. Surf. temp. 724°. 1 specimen. 

Sta. 2229. September 11, 1884. Lat. 37° 48’ 40’’ N.; long. 73° 
16’ 30’ W. Many specimens. 
Grampus No. 28. April 27, 1887. Lat. 37° 45’ N.; long. 74° 15’ 

W. Tow-net. 1 specimen. 
Sta. 2098. October, 1883. Lat. 37° 40’ 30’’ N.; long. 70° 37’ 30’’ 

W. 12 specimens. 
Distribution.—T. longicaudata Krgyer is known from the eastern 

North Atlantic southward to the west coast of Ireland and the 
Skager Rak, furthermore it is widely distributed in the subarctic 
and Arctic seas north of the Atlantic, Europe and Asia eastward to 
lat. 80° N.; long. 124° E. More detailed information is given in 
the Ingolf Report, vol. 3, pt. 2, pp. 88-89 (1908); later Stephensen 
added a number of stations (1912). 

32. THYSANOESSA PARVA H. J. Hansen (1905). 

1905. Thysanoéssa parva H. J. Hansen, Bull. Mus. Océan. Monaco, No. 30, 
p. 25, figs. 22-24. 

1905. Thysanoéssa parva H. J. Hansen, Bull. Mus. Océan. Monaco, No. 42, p. 27. 
1911. Thysanoéssa parva H. J. Hansen, Bull. 1’Inst. Océan. Monaco, No. 210, 

pp. 39 and 48, fig. 14. 

Occurrence.—The material is somewhat scanty, origmatmg from 
only five places in the northwest Atlantic: 

Sta. 2219. August 23, 1884. Lat. 39° 46’ 22’” N.; long. 69° | 
29’ W. 16 specimens. | 

Sta. 2190. August 4, 1884. Lat. 39° 40’ N.; long. 70° 20’ 15’’ W. 
10 specimens. 

Sta. 2222. September 6, 1884. Lat. 39° 03’ 15’’ N.; long. 70° 
50’ 45’ W. 8 specimens. 

Sta. 2230. September 12, 1884. Lat. 38° 27’ N.; long. 73° 02’ W. 
1 specimen. 

Sta. 2173. July 21, 1884. Lat. 37° 57’ N.; long. 72° 34’ W. 
8 specimens. 

Distribution.—T. parva was hitherto known only from the east 
Atlantic between about lat. 374° to 273° N.; all specimens were 
taken by the Prince of Monaco. 
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33. THYSANOESSA GREGARIA G. O. Sars (1883). 

1885. Thysanoéssa gregaria G. O. Sars, Challenger Rep., vol. 43, D- 120, pi, 21, 
figs. 8-17; pl. 22. 

1905. Thysanoéssa gregaria H. J. Hansen, Bull. Mus. Océan. Monaco, No.. 42, 
pp. 27 and 28. 

1911. Thysanoéssa gregaria H. J. Hansen, Bull. l’Inst. Océan. Monaco, No. 210, 
pp. 39 and 48, fig. 15. 

19138. Thysanoéssa gregaria H. J. Hansen, Rep. Crust. Schizopoda Swedish 
Antarctic Exp., p. 37, pl. 6, figs. la-1b. 

Occurrence.—Material is at hand from four stations in the north- 
west Atlantic and from four places in the north Pacific: 

A. Atlantic siations.—Sta. 2091. September 21, 1883. Lat. 40° 

01’ 50’’ N.; long. 70° 59’ W. 4 specimens. 
Sta. 2095. August 5, 1883. Lat. 39° 44’ N.; long. 70° 03’ W-. 

2 specimens. 

Sta. 2104. November 5, 1883. Lat. 38° 48’ N.; long. 72° 40’ 30’’ 
W. 4 specimens. 

Sta. 2098. October 1, 1883. Lat. 37° 40’ 30/’ N.; long. 70° 37’ 
307° W. 4 specimens. 

B. Localities in the Pacific. —Bering Island (about lat. 55° N.). 

Leonhard Stejneger, 1882-83. 1 specimen (female). 
Sta. 4793. June 16, 1906. Lat. 54° 48’ N.; long. 164° 54’ EK. 

Toperkoo Island, not far from Bering Island. 300-0 fathoms. 1 
specimen (female). 
May 1, 1884. Lat. 39° 25’ N.; long. 150° 28’ W. Lieut. G. M. 

Stoney, U.S. N. 1 specimen (adult male). 
Sta. 4397. April 1,1904. Lat. 33° 10’ 15’’ N.; long. 121° 42’ 15” 

W. 5 specimens (male). 
Remarks.—As already stated by me in 1913,! this species varies 

considerably in several features, to which may be added that even 
the eyes seem to be somewhat variable in size. I have attempted, 
without success, to find differences in the shape of the processes of 
the copulatory organs of specimens from the North Pacific and the 
subantarctic ocean south of the Atlantic. The male taken by 
Lieutenant Stoney is 12 mm. long and has the eyes large. 

Distribution.—This species is known from the temperate north 
Atlantic, the temperate south Atlantic, and southward in the sub- 
antarctic ocean to lat. 53° 34’ 8.; furthermore, from the south 
Pacific and the temperate and boreal north Pacific, but it has never 
been taken in the tropical area and, so far as I can see, perhaps not in 
the subtropical belts of any ocean. Further details on this topic may 
be found in the papers quoted above. 

1 Rep. Crust. Schizopoda Swedish Antarctic Exp. 
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Genus TESSARABRACHION H. J. Hansen. 

Description—Carapace with the frontal plate small, triangular, 
short and much broader than long (pl. 4, fig. 1b); a rostral process 
is wanting. Eyes very large, higher than broad, distinctly constricted 
not much above the middle (fig. 1a). Antennule (figs. 1b-1d) as in 

Thysanoessa; the first joint without distal lobe and very much broader 
than the two other peduncular joints, which are slender in the female 
(figs. 1b and 1c), while in the male the third joint especially is thicker; 
the upper flagellum depressed and shorter than the lower, which is 
compressed; both flagella broader in the male than in the female. 
Antenne as in Thysanoessa; the peduncle of the endopod elongate 
(fig. 1f) with its proximal joint more than twice as long as the distal. 

Maxillule (fig. 1g) with the pseudexopod and the palp moderately 
large. Maxilla (fig. 1h) very broad, both lacinie with the inner mar- 
gin incised; fourth joint (4) short and somewhat small; exopod (ez) 
produced along the outer margin of fourth jomt and terminating 
beyond its end. Endopod of the maxillipeds (figs. la and 17) with 
the fourth joint extremely elongate, almost four times as long as 
the sum of the three distal joints, fifth and sixth jomts bemg very 
short; the two distal joints are shown in figure 1k. 

Thoracic legs (fig. 1a) about as in Thysanoessa excepting that both 
first and second pairs are very elongate, subsimilar; the structure 
of these legs is in the main like the first pair in a species of Thy- 
sanoessa where this pair is very elongate. The three following pairs 
with the full number of joints in the endopods; sixth pair with the 
exopod normally developed, while the endopod is in the female (fig. 
11) two-jointed, very slender, and slightly longer than the exopod, 
but wanting in the male. Seventh pair in both sexes without endo- 
pod, while the somewhat small exopod is one-jointed, styliform. 
Abdomen as in Thysanoessa. All luminous organs are present. 
Copulatory organs of first pleopods (fig. Im) so reduced that I 

suppose that the males seen by me are not adult. The setiferous 
lobe and the auxiliary lobe with its hooks are well developed, while 
a median lobe is not marked off from the inner lobe, which has no 
processes but only two or three fine marginal spines. 

Remarks.—This genus was established by me in 1911 on specimens 
of a single species found in the material of the United States National 
Museum. It differs from Thysanoessa in having no rostral process, 
while the two anterior pairs of thoracic legs are very elongate and 
subsimilar; furthermore, the structure of the maxillipeds differs 
much from that in Thysanoessa and all other genera. 

X 
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34. TESSARABRACHION OCULATUM H. J. Hansen (1911). 

Plate 4, figs. la—-lm. 

1911. Tessarabrachion oculata H. J. HANSEN, Bull. 1’Inst. Océan. Monaco, No. 210, 
p. 47. 

Occurrence.—It has been taken at three stations in the boreal 
Pacific: 

Sta. 4793. June 16, 1906. Lat. 54° 48’ N.; long. 164° 54’ HK. 
Toperkoo Island, not far from Bering Island. 300-0 fathoms. 
3 specimens (male, female). 

Sta. 4759. May 20, 1906. Lat. 53° 05’ N.; long. 138° 31’ W. 
3 specimens. 

Sta. 4806. June 26, 1906. Lat. 42° 13’ N.; long. 144° 21’ E., 
off northern Japan. 200-Ofathoms. 9 specimens (male, female). 

Description.—The small frontal plate (ig. 1b) has the apex sub- 
acute or a little rounded, and behind this end the plate is concave, 
which is due to the fact that the front marginal part of the carapace 
is above and thence downward below the middle of the sides, somewhat 
expanded, and bent respectively upward and outward as a kind 
of collar. The lateral margin of the carapace without any denticle. 

The eyes are very large (figs. la—-1b), considerably higher than 
broad, divided by a feeble constriction not much above the middle, 
and the upper section is nearly as broad as the lower. 
Antennule in the female (figs. 16 and 1c) with the third pedun- 

cular joint slightly or scarcely longer but conspicuously more slender 
than the second; the lower flagellum is about as long as the sum 
of the two preceding joints, 17-jointed; the upper flagellum is about 
15-jomted and slightly or considerably shorter. In the male 
(fig. 1d) the two distal peduncular joints are conspicuously thicker 
than in the female and the third at least as thick as the second; 
both flagella are somewhat longer than in the female, with about 
17-18 joints in each flagellum. The antennal squama reaches in 
the female the middle of the third antennular joint; it is somewhat 
narrow (fig. 1f), with the outer margin concave and terminating in 
a denticle. | 

The two anterior pairs of legs are very elongate, the fourth joint 
reaching to or beyond the end of the antennular peduncle (fig. 1a), 
but this jomt is comparatively feebly thickened and subcylindrical. 
The fifth joint is naked excepting two small spines on its distal por- 
tion, and it is more than two and a, half times as long as the sum of the 
two distal joints. The sixth joint has about eight spiniform setx along 
its prehensile margin and six or seven stiff sete on the other margin. 
The seventh joint about as long as deep, with two somewhat long, 
curved spines and a few shorter spines; these spines are distinctly 



104 PROCEEDINGS OF THE NATIONAL MUSEUM. YOL. 48, 

longer on second than on first pair of legs. The sete on third pair 
of legs not plumose. 

The abdominal segments without dorsal denticles. Sixth seg- 
ment about as long as the sum of the fourth and the fifth. The 
telson, which has two pairs of dorsal spinules, is nearly as long as 
the exopod of the uropods, and the exopod is somewhat shorter 
than the endopod. 
Length.—The largest female is 24 mm., the largest male 20 mm. 

long. 
Remarks.—In the description of the species I have not mentioned 

the copulatory organs; the reason is seen in the diagnosis of the 
genus, and the remarks to be found there, together with fig. lm, may 
be sufficient. | 
Distribution Our entire knowledge of this topic is to be found 

above, under ‘‘ Occurrence.” 

Genus NEMATOSCELIS G. O. Sars. 

All six species hitherto established are represented in the collection. 

35. NEMATOSCELIS MEGALOPS G. O. Sars (1883). 

1885. Nematoscelis megalops G. O. Sars, Challenger Rep., vol. 13, p. 127, pl. 23, 
figs. 5-10; pl. 24. 

1911. Nematoscelis megalops H. J. Hansen, Bull. 1’Inst. Océan. Monaco, No. 210, 
pp. 48-50, fig. 18A. 

Occurrence-—This species is at hand from 47 places in the north- 
west Atlantic: 

Sta. 69. September 1, i877. Lat. 42° 44’ N.; long. 62° 43’ W. 
1 specimen. 

Sta.1120. August 26, 1882. Lat. 40° 05’ N.; long. 68° 48’ W. 
1 specimen. 

Sta. 2045. July 31,1883. Lat. 40° 04’ 20’’ N.; long. 68° 43’ 50” 
W. 9 specimens. 

Sta. 2046. July 31, 1883. Lat 40° 02’ 49” N.; long. 68° 49’ W. 
19 specimens. 

Sta. 2047. July 31,1883. Lat. 40° 02’ 30’’ N.; long. 68° 49’ 40”” 

W. 4 specimens. 
Sta.1122. August 26, i882. Lat. 40° 02’ N.; long. 68° 50’ W. 

4 specimens. ? 
Sta. 2044. July 31,1883. Lat. 40° 00’ 30’ N.; long. 68° 37’ 20” 

W. 3 specimens. 
Sta. 2213. August 22, 1884. Lat. 39° 58’ 30’” N.; long. 70° 30’ 

W. 3 specimens. 
Sta.1114. August 22, 1882. Lat. 39° 58’ N.; long. 30° 38’ W. 

1 specimen. 
Sta. 2183. August2,1884. Lat. 39°57’ 45’’ N.; long. 70° 56’ 30” 

W. 7 specimens. 
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Sta. 1029. September 14, 1881. Lat. 39° 57’ 06’’ N.; long. 
69° 10’ W. 10 specimens. 

Sta. 1028. September 14, 1881. Lat. 39° 57’ N.; long. 69° 17’ 
W. 5 specimens. 

Sta. 1031. September 14, 1881. Lat. 39° 57’ N.; long. 69° 19’ 
W. 16 specimens. 

Sta. 1035. September 14, 1881. Lat. 39° 57’ N.; long. 69° 28’ 
W. 1 specimen. 

Sta. 952. August 23, 1881. Lat. 39° 55’ N.; long. 70° 28’ W. 
7 specimens. 

Sta. 2188. August 3, 1884. Lat. 39° 54’ 30’’ N.; long. 71° 08’ 
W. 1 specimen. 

Sta. 1096. August 11, 1882. Lat. 39° 53’ N.; long. 69° 47’ W. 
1 specimen. 

Sta. 1026. September 8, 1881. Lat. 39° 50’ 30’ N.; long. 
71° 23’ W. 5 specimens. 

Sta. 2187. August 3, 1884. Lat. 39° 49’ 30’’ N.; long. 71° 10’ 
W. 6 specimens. 

Sta. 2215. August 22, ‘1884. Lat. 39° 49’ 15’’ N.; long. 70° 31’ 
45’’ W. Many specimens. 

Sta. 2192. August 5,1884. Lat. 39° 46’ 30’’N.; long. 70° 14’ 45’” 
W. 3 specimens. 
‘Sta. 2219. August 23, 1884. Lat. 39° 46’ 22’’ N.; long. 69° 29’ 

W. 7 specimens. 

Sta. 2195. August 5, 1884. Lat. 39° 44’ N.; long. 70° 03’ W. 
1 specimen. 

Sta. 2689. July 18, 1886. Lat. 39° 42’ N.; long. 71° 15’ 30’ W. 

4 specimens. 
Sta.997. September 8, 1881. Lat. 39° 42’ N.; long. 71° 32’ W. 

1 specimen. 
Sta. 995. September 8, 1881. Lat. 39° 40’ 30’’ N.; long. 71° 31’ 

W. 1 specimen. 
Sta. 2190. August 4, 1884. Lat. 39° 40’ N.; long. 70° 20’ 15” 

W. 3 specimens. 
Sta. 994. September 8, 1881. Lat. 39° 40’ N.; long. 71° 30’ W. 

6 specimens. 
Sta. 1137. September 8, 1882. Lat. 39° 40’ N.; long. 71° 52’ W. 

17 specimens. 
Sta. 2201. August 19, 1884. Lat. 39° 39’ 45’ N.; long. 71° 35’ 15’’ 

W. 10 specimens. 
Sta. 2202. Aug. 19,1884. Lat. 39° 38’ N.; long. 71° 39’ 45” W. 

3 specimens. 
Sta. 2203. August 19, 1884. Lat. 39° 34’ 15’’ N.; long. 71° 41’ 

15’’ W. 9 specimens. 
Sta. 2042. July 30, 1883. Lat. 39° 33’ N.; long. 68° 26’ 45’’ W. 

1 specimen. 
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Sta. 2683. July 17, 1886. Lat. 39° 33’ N.; long. 70° 50’ W. 8 
specimens. 

Sta. 1144. September 8, 1882. Lat. 39°31’ N.; long. 72° 06’ W. 
1 specimen. . 

Sta. 2179. July 23, 1884. Lat. 39° 30’ 10’’ N.; long. 71° 50’ W. 
1 specimen. 

Sta. 2095. September 30, 1883. Lat. 39° 29’ N.; long. 70° 58’ 
40’’ W. Surface. Surf. temp. 694°. 16 specimens. 

Sta. 2182. July 23, 1884. Lat. 39° 25’ 30’’ N.; long. 71° 44’ W. 
1 specimen. 

Sta. 2235. September 13, 1884. Lat. 39° 12’ N.; long. 72° 03’ 
30’ W. 10 specimens. 

Sta. 2236. September 13, 1884. Lat. 39° 11’ N.; long. 72° 08’ 
30’’ W. Numerous specimens. 

Sta. 2104. November 5, 1883. Lat. 38° 48’ N.; long. 72° 40’ 30” 
W. 6 specimens. 

Sta. 2203. September 12, 1884. Lat. 38° 27’ N.; long. 73° 02’ | 
W. 9 specimens. 

Sta. 2172. July 20, 1884. Lat. 38° 01’ 15’’ N.; long. 73° 44’ W. 
2 specimens. 

Sta. 2105. November 6, 1883. Lat. 37° 50’ N.; long. 73° 03’ 50’ 
W. Surface. Surf. temp. 63°. 1 specimen. 

Sta. 2098. October 1, 1883. Lat. 37° 40’ 30’’ N.; long. 70° 37’ 
30’’ W. 7 specimens. 

Sta. 2229. September 11, 1884. Lat. 37° 38’ 40’’ N.; long. 73° 
16’ 30’ W. 12 specimens. | 

Sta. 2728. October 25, 1886. Lat. 36° 30’ N.; long. 71° 33’ W. 

Many specimens. 
The animals from the Pacific recorded by Ortmann in 1894 as 

N. megalops G. O. Sars, I refer to the following species. 
Remarks.—Sars has published a detailed description with numer- 

ous excellent figures of the female, but he had no male specimen. 
In the female the third peduncular joint of the antennulz is a little 
longer and conspicuously thinner than the second joint, while in 
the adult male the third joint is a little shorter than, or at most 
about as long as, the second and much thicker than in the female, 
being as thick as the second joint, which also is a little shorter 
and distinctly thicker than in the other sex. In both sexes the 
frontal plate is a moderately small triangle conspicuously broader 
than long; in the female this plate terminates in a very long and 
very narrow, canaliculate and curved rostrum, which is totally 
wanting in the male. Yet in very rare cases the male with the copu- 
latory organs seemingly well developed has a rostrum as the female, 
and I have seen a single female (from station 1137) without any 

rostrum from the tip of the frontal plate. The copulatory organs 
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have been dealt with in my above-quoted paper. Large females 
are 24-25 mm. long, males 18 mm. 

Distribution —The long list shows this species to be extremely 
common in the Atlantic off the United States between lat. 40° N. 
and 394° N., that it has been taken once at about lat. 422° N., several 
times between lat. 394° and 374° N., and once at lat. 364° N. In 
the Ingolf Malacostraca, vol. 1 (1908) I have dealt with the distri- 
bution of N. megalops. It has been taken as far north as South- 
west Iceland, in lat. 63° N., also east of Newfoundland, west of the 
Faroes and farther south in the eastern north Atlantic; it is un- 
known from the tropical and subtropical belts of the Atlantic, but 
found again at some places in the southern temperate Atlantic. 
I mentioned that the Copenhagen Museum possesses specimens from 
the southern part of the Indian Ocean, viz, at lat. 40° 8’ S., long. 
52° E.; at lat. 38° S., long. 623° E.; and at lat. 40° 41’ S., long. 85° 
22’ K., but as all specimens in question are females I am now unable 
to decide whether the specimens belong to N. megalops G. O. Sars or 
to the extremely similar NV. dificilis H. J. Hansen, a mpepies unknown 
to me in 1908. 

| 36. NEMATOSCELIS DIFFICILIS H. J. Hansen (1911). 

1911. Nematoscelis dificlis H. J. HAnsEn, Bull. 1’Inst. Océan. Monaco, No. 210, p. 
48, fig. 18 B. 

Occurrence—Among the unnamed material specimens from two 
stations in the Pacific are at hand: 

Sta. 4757. May 4, 1906. Lat. 39° 18’ N.; long. 123° 58’ W. 
Off California. 8 specimens (1 male, 1 female, and 6 half-grown). 

Sta. 4407. April 9, 1904. Off S. E. point of Santa Catalina 
Island, Gulf of California (about lat. 26° N.). 1 specimen (male). 

Furthermore, the animals recorded by Ortmann in 1894 as WN. 
megalops belong to this species: 

Sur. 541. January 14, 1892. Lat. 35° 25’ 30’’ N.; long. 125° 09’ 
30’’ W. 300-0 fathoms. 1 specimen (male). 

Sur. 540. January 14, 1892. Lat. 35° 19’ 30’’ N.; long. 125° 21’ 
30’ W. 300-0 fathoms. 3 specimens (male and rudiments of 2 
females). 

Finally the specimens from two of the stations referred by Ortmann 
in 1894 with some doubt to N. microps belong to N. diffcilis: 

Off Guaymas, Gulf of California (about lat. 28° N.), 500-0 fathoms. 
3 specimens (female). 

Fifty miles south of Guaymas. 700-Ofathoms. 6 specimens (only 
1 female adult). 

Remarks.—The material is somewhat scarce and the majority of 
the specimens either poorly preserved or far from adult. 

Nevertheless, I have had the good fortune to examine 4 adult 
and rather well-preserved males; I have inspected their copulatory 
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organs and found that they agree with one another and with my 
figure quoted. The differences pointed out between the copulatory 
organs of NV. megalops from the North Atlantic and N. difficilis from 
the northeast Pacific are very easily seen and certainly so sharp, so 
important, and so constant that they are sufficient for separating. 
N. difficilis from N. megalops. I have hitherto been unable to find 
any other character by which to distinguish the two species, and 
consequently I am unable to separate their females, but it may be 
possible that more detailed investigation of rich and well-preserved 
material will show small differences between the females. 

The male from survey 541 has no rostrum and is 16.5 mm. long; 
the male from survey 540 has a long female rostrum and is 18 mm. 
The male from station 4407 has no rostrum and is about 19 mm.; 
the male from station 4757 has the rostrum rudimentary and is 19 
mm.long. The largest female, from off Guaymas, is 22 mm. long. 

Distribuiion.—Hitherto known only from the six stations recorded, 
all situated in the northeast Pacific, between lat. 394° N. and 26° N. 

37. NEMATOSCELIS ATLANTICA H. J. Hansen (1910). 

1910. Nematoscelis atlantica H. J. Hansen, Siboga Exp., vol. 37, p. 107. 

Occurrence—Material from only two places in the northwest 
Atlantic is at hand: 

Sta. 2210. August 21, 1884. Lat. 39° 37’ 45’’ N.; long. 71° 18’ 
45’’ W. 2specimens. 

Sta. 2565. August 28, 1885. Lat. 38° 19’ 20’’ N.; long. 60° 02’ 
30’’ W. 3 specimens. 
Remarks.—This species, established on material taken by the Prince 

of Monaco, will be described and figured in the report on that fine 
collection. 

Disiribution.—Previously known only from the warmer temperate 
area of the eastern North Atlantic. 

38. NEMATOSCELIS MICROPS G. O. Sars (1883). 

1910. Nematoscelis microps H. J. Hansen, Siboga Exp., vol. 37, p. 107, pl. 15, 
figs. 2a-2k. 

1912. Nematoscelis microps H. J. HANSEN, Mem. Mus. Comp. Zool., vol. 35, No. 4, 

p. 259, pl. 9, figs. 4a-4d; pl. 10, figs. la-1b. 

Occurrence.—It has been taken at five places in the northwest 
Atlantic: 

Sta. 2045. July 31, 1883. Lat. 40° 04’ 20’’ N.; long. 68° 43° 50’’ 
W. 1specimen (adult male). 

Sta. 2195. August 5, 1884. Lat. 39° 44’ N.; long. 70° 03’ W. 
1 specimen (adult male). 

Sta. 2230. September 12, 1884. Lat. 38° 27’ N.; long. 73° 02’ 
W. 1 specimen. 

Sta. 2172. July 20, 1884. Lat. 38° 01’ 15’’ N.; long. 73° 44’ W. 
1 specimen. 

i ee Se 
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Sta. 2151. April 10, 1884. Caribbean Sea. Lat. 15° 28’ 39’’ N.; 
long. 80° 36’ W. 1 specimen (immature male). 

The animals recorded with some doubt by Ortmann in 1894 as N. 
microps G. O. Sars, do not belong to this species, but to N. difficilis 
H. J. Hansen (see above), NV. gracilis H. J. Hansen, and N. tenella 
G. O. Sars. | 

Distribution.—I have seen specimens from the Atlantic, the Indian 
Ocean (Siboga), and the tropical east Pacific (the Harvard paper), 
but a more detailed general account must be postponed. 

39, NEMATOSCELIS GRACILIS H. J. Hansen (1910). 

1910. Nematoscelis gracilis H. J. Hansen, Siboga Exp., vol. 37, p. 109, pl. 15, 
figs. 3a-3g9. 

1912. Nematoscelis gracilis H. J. Hee Mem. Mus. Comp. Zool., vol. 35, No. 4, 
p. 261, pl. 10, fig. 2a. 

Occurrence.—No specimen was found among the unnamed material, 
but most of the specimens from the tropical east Pacific recorded in 
1894 by Ortmann as N. mcrops G. O. Sars, belong to N. gracilis, and 
the same is the case with the specimens referred by him to UN. tenella 
G. O. Sars: 

Sta. 3416. April 11, 1891. Lat. 16°32’ 30’’ N.; long. 90° 42’ 40” 
W. 300-0 fathoms. 1 specimen. 

fet, 12°34’ N.; long. 97° 21’ W. 4 ee specimens. (Re- 
ferred to N. facta by Ortmann.) 

Sta. 3414. April 8, 1891. Lat. 10° 14’ N.; long. 96° 28’ W. 
200-0 fathoms. I1specimen. 300-0 fathoms. 5 specimens. 

Fiya. 2019. March 11, 1891. Lat. 7° 31” N.; long. 78° 42’ 30” 
W. 1,000-0 fathoms. 1 specimen. 

Sta. 3382. March 7, 1891. Lat. 6° 21’ N.; long. 80° 41’ W. 200 
fathoms; closed part of Tanner net. Many specimens. 

Hyd. 2627. March 25, 1891. Lat. 0° 36’ N.; long. 82° 45’ W. 
1770-0 fathoms. 1 specimen. 
Hyd. 2628. March 26, 1891. Lat. 0° 13’ S.; long. 84° 52’ W. 

200-0 fathoms. 2 specimens. 
Distribution.—This species was known from the Indian Archipelago 

(Siboga) and the tropical East Pacific (the Harvard paper); in 1912 
Tattersall enumerated a number of places in the Indian Ocean. 

40. NEMATOSCELIS TENELLA G. O. Sars (1883). 

1910. Nematoscelis tenella H. J. Hansen, Siboga Exp., vol. 37, p.110, pl. 15, figs. 
4a-4m. 

1912. Nematoscelis tenella H. J. HANseN, Mem. Mus. Comp. Zool., vol. 35, No. 4, 

p. 263, pl. 10, figs. 3a-3c. 

Occurrence.—Among the unnamed material is a single specimen 
from the northwest Atlantic: 

Sta. 2565. August 28, 1885. Lat. 38° 19’ 20’’ N.; long. 60° 02’ 
30’’ W. 1 specimen (male). 



110 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 48. 

The following specimens from the tropical East Pacific referred 
by Ortmann in 1894 to N. microps belong to N. tenella: 

Sta. 3414. April 8, 1891. Lat. 10° 14’ N.; long. 96° 28’ W. 
200-0 fathoms. 1 specimen. 

Hyd. 2627. March 25, 1891. Lat. 0° 36’ N.; long. 82° 45’ W. 
1770-0 fathoms. 1 specimen. 

Distribution.—The very wide distribution in the Atlantic, the 
Indian Ocean, and the Pacific has been dealt with in the Harvard 
paper; in 1912 Tattersall enumerated many localities in the 
Indian Ocean. 

Genus NEMATOBRACHION Calman. 

Only one of the three species known is represented in the collection. 

41, NEMATOBRACHION FLEXIPES Ortmann (1893). 

1912. Nematobrachion flezipes H. J. HAaNsEN, Mem. Mus. Comp. Zool., vol. 35, 
No. 4, p. 269, pl. 10, figs. 5a—-5m. 

Occurrence.—Only the specimens from the tropical East Pacific 
referred correctly by Ortmann 1 in 1894 to his Stylocheiron flexipes are 
found in the collection. 

Sta. 3382. March 7, 1891. Lat. 6° 21’ N.; long. 80° 41’ W. 200 
fathoms. Closed part of the Tanner net. 3 specimens. 

Hyd. 2627. March 25, 1891. Lat. 0° 36’ N.; long. 82° 45’ W. 
1770-0 fathoms. 1 specimen. 

Distribution.—N. flexipes is known from the Atlantic and the East 
Pacific; more details on this topic have been given in my paper quoted. 

Genus STYLOCHEIRON G. O. Sars. 

Nine species are known, and five are represented in the collection. 

42, STYLOCHEIRON CARINATUM G. O. Sars (1883). | 

1885. Stylocheiron carinatum G. O. Sars, Challenger Rep., vol. 13, p. 137, pl. 26. 
1910. Stylocheiron carinatum H. J. Hansen, Siboga Exp., vol. 37, p. 113, Ph 16, 

figs. la-lh. . 

Occurrence.—Among the unnamed material specimens are at hand 
from seven stations, four of which are in the northwest Atlantic and 
three in the North Pacific: 

A. Atlantic Stations. 
Sta. 2091. September 21, moa Lat. 40° 01’ 50’’ N.; long 70° 59’ 

W. ispecimen. . pe 
Sta. 1029. Eicher 14, 1881. at, 39° 57’ 06’’ N.; long. 69° 10’ 

W. 1 specimen. | 

Sta. 2174. July 21, 1884. Lat. 38° 15’ N.; long. 72° 03 We 
Surface. Surf. temp. 7 6°. 1 specimen. 

Sta. 2224. September 18, 1884. Lat. 36° 16’ 30’ N.; a 68° 
21’ W. 2 specimens. L ie 
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B. Stations in the North Pacific. | 
Sur. 163. November 11, 1891. Lat. 30° 31’ 30’’ N.; long. 140° 05’ 

30’ W. 330-300 fathoms. Tanner net. 2 specimens. 
_ Sur. 174. November 12, 1891. Lat. 29° 38’ N.; long 142° 17’ W. 
330-300 fathoms. Tanner net. 1 specimen. 

Sur. 16. March 1, 1888. Lat. 4° 21’ N.; long. 81°59’ W. Surface. 
Surf. temp. 74°. 4.45 a.m. Moonlight. 14 specimens. 

Furthermore, the specimen from one of the stations enumerated in 
1894 by Ortmann for S. suhmi G. O. Sars belongs to S. carinatum, viz. 

Sta. 3388. March 9, 1891. Lat. 7° 06’ N.; long. 79° 48’ W. 400-0 
fathoms. 1 specimen (adult male). 

The two specimens from the Hawaiian Islands recorded by Ort- 
mann in 1905 as S. carinatum have been correctly named and most of 
the other specimens from the same station belong to the same species: 

Sta. 3801. March 19, 1902. Lat..28° 31’ N.; long 141° 47’ W. 
120-100 fathoms. 17 specimens. 

Finally the specimen recorded in 1905 by Ortmann as S. suhmu 
belongs in reality to S. carinatum, and the determination is easy 
because one of the prehensile legs is well preserved. 

Sta. 3803. March 21,1902. Lat. 25° 39’ 45’’ N.; long. 147° 41’ 45” 
W. 50 fathoms. 1 specimen. 
Distribution —S. carvnatum is very widely distributed in the Atlan- 

tic, the Indian Ocean, and the Pacific. A detailed account is found 
in my Harvard paper (1912), and a large number of places in the 
Indian Ocean were recorded by Tattersall in 1912. 

43. STYLOCHEIRON AFFINE H. J. Hansen (1910). 
1910. Stylocheiron affine H. J. Hansen, Siboga Exp., vol. 37, p. 118, pl. 16, figs. 

 4a-4d. 

Occurrence.—The animals from two of the stations enumerated by 
Ortmann in 1894 for S. suhmii G. O. Sars belong to S. affine: 

Lat. 12° 34’ N.; long. 97° 21’ W. 8 specimens. 
Hyd. 2628. March 26, 1891. Lat. 0° 13’ S.; long. 84° 52’ W. 

200-0 fathoms. 2 specimens. 
The two specimens from station 3414, referred by Ortmann to “S. 

suk,” are so poor that they are unrecognizable. The specimen from 
station Hyd. 2619 does not belong to that species but to the longicorne 
group, being either S. affine or S. longicorne. 

Distribution. —S. affine. is known from the Indian Archipelago and 
the tropical east Pacific. 

44. STYLOCHEIRON ELONGATUM G. O. Sars (1883 
1885. Stylocheiron elongatum G. O. Sars, Challenger Rep., vol. 13, p. 146, pl. 

_ 27, figs. 6-10. 

Occurrence.—Only a single specimen is at hand. 
Sta. 2224. September 8, 1884. Lat. 36° 16’ 30’’ N.; long. 68° 

21’ W. 1 specimen. 

1S8eo my Harvard paper of 1912, 
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Distribution.—This species, which is known from the Atlantic, the 
Indian Ocean, and the Pacific, seems to be scarce in most areas. A 
more detailed account has been given in my Harvard paper. In 1912 
Tattersall enumerated four stations in the Indian Ocean. 

45. STYLOCHEIRON ABBREVIATUM G. O. Sars (1883). 

1910. Stylocheiron abbreviatum H. J. Hansen, Siboga Exp., vol. 37, p. 122. 
1912. Stylocheiron abbreviatum H. J. Hansen, Mem. Mus. Comp. Zool., vol. 35, 

No. 4, p. 280, pl. 11, figs. 5a-5f. 

Occurrence—Among the unnamed material only some. few pee 
mens are at hand, all from the Pacific: 

Sur. 163. Noveukes 11, 1891. Lat. 30° 31’ 30’ N.; long. 140° 
05’ 30’7 W. 330-300 Eee Tanner net. 3 specimens. 

Sta. 3801. March 19, 1902. Lat. 28° 31’ N.; long. 141° 47’ W. 
Hawaiian Islands. 120-100 fathoms. 3 specimens (among speci- 
mens of S. carinatum). 7 

The specimen from Hyd. 2619, referred by Ortmann in 1894 to 
S. abbreviatum, belongs in reality to the longicorne group, but it is 
too mutilated for determination. The specimen from the Hawaiian 
Islands mentioned by Ortmann in 1905 was correctly determined: 

Sta. 3803. March 21, 1902. Lat. 25° 39’ 45’’ N.; long. 147° 417 
45’’ W. 50 fathoms. 1 specimen. 
Distribution —S. abbreviatum is known from the Atlantic, the Indian 

Ocean, and the Pacific. A detailed account may be looked for in my 
Harvard paper quoted, and in 1912 Tattersall added a locality in the 
Indian Ocean. 

46. STYLOCHEIRON MAXIMUM H. J. Hansen (1908). 

1908. Siylocheiron maximum H. J. Hansen, The Danish Ingolf Exp., vol. 3, 
Crust. Malacost., I, p. 92. 

1910. Stylocheiron maximum H. J. Hansen, Siboga Exp., vol. 37, p. 121, pl. 16, 
figs. 6a-6d. 

Occurrence.—This species is at hand from a single station in the 
northwest Atlantic and from two places in the tropical east Pacific: 

Sta. 2667. May 5, 1886. Lat. 30° 53’ N.; long. 79° 42’ 30” W. 
1 specimen. 

Sta. 3414. April 8, 1891. Lat. 10° 14’ N.: long. 96° 28’ W. 
200-0 fathoms. 1 specimen. 

Hyd. 2619. March 11, 1891. Lat. 7° 31’ N.; long. 78° 42’ 30’’ 
W. 2 specimens. . 
Distribution —S. maximum is widely distributed in the Atlantic, 

going northward to lat. 61° 49’ N.; long. 14° 11’ W. (Ingolf Exp.), 
and southward to the subantarctic area as far as lat. 49° 56’S. (H.J. 

Hansen, 1913). Besides, it is known from the Indian Archipelago 

(Siboga Exp.) and the tropical east Pacific. 
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EXPLANATION OF PLATES. 

PLATE 1. 

Thysanopoda cornuta Illig. 

Carapace (with the proximal part of left eye-stalk) of a large female, from the 
left side; X. 

Euphausia pacifica H. J. Hansen. 

Anterior part of an adult female (from station 4757), from above; x9. 
Distal part of first antennular joint and proximal part of second joint of the 

same female, from above; X22. 

Major part of left antennular peduncle of an adult male, from the left side; 
ave 

Major part of left antennular peduncle of an adult female, from the left side; 
«17. 

Left copulatory organ of first pleopod of an adult male, unrolled and seen 
from behind; X33. Il, imner lobe; lm, median lobe; Is, setiferous lobe; lu, 

auxiliary lobe. 
Inner and median (im) lobes of the organ shown in fig. 2e, from behind; X51. 

p?, terminal process; /, its foot; h, its heel; p?, proximal process; p+, lateral 

process. 
Inner and median lobes of left copulatory organ of another male, from the 

inner side; X51. The lettering as in fig. 2/. 

Thysanoessa longipes Brandt. 

Major part of left antennular peduncle of an adult female (from station 5030), 
from the outer side; 12. 

Major part of left antennular peduncle of an adult male (from station 5030), 
from the outer side; 12. 

Distal part of the endopod of left maxilliped of a female, from below; X33. 
Right sixth thoracic leg, branchia omitted, of a female, from behind; X12. 

PiatE 2. 

Thysanoessa longipes Brandt. (Continued.) 

Anterior part of body with appendages of a scarcely adult female, from the 
left side; X12. 

Anterior part of a female, from above; 7. 
The six abdominal segments—pleopods omitted—and the base of the caudal 

fan of a female from station 4793, from the left side; scarcely 6. 
Left copulatory organ of first pleopod of an adult male, unrolled and seen 

from behind; X32. (, inner lobe; Im, median lobe; Is, setiferous lobe; lu, 
auxiliary lobe. 

Inner and median lobes of the organ shown in fig. 1d, from behind; X50. 
p', spiniform process; p?, terminal process; p*, proximal process; p‘, 
lateral process. 

Thysanoessa inermis Krgyer. 

Major part of the two anterior right thoracic legs of an adult male, 17 mm. 
long (from Woods Hole region), from the outer side; X16. 

. Major part of the two anterior left thoracic legs of an adult male, 16.5 mm. 
long (from Woods Hole region), from the outer side; 16. 

Sixth and seventh joints of left first thoracic leg of a large female, 22.5 mm. 
long (from Woods Hole region), from the outer side; X16. 

First left thoracic leg of an adult female, 19 mm. long (from Woods Hole 
region), from the outer side; 16. 

59758°—Proc.N.M.vol.48—14———8 
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PLaTE 38. 

Thysanoessa spinifera Holmes. 

Anterior part of the body with appendages of an adult male (from station 
4758), from the left side; <6. 

_ Anterior pate of the body of an adult female (from Barclay Sound), from 
above; X12 

Major part of left antennular peduncle of a female, from the outer side; x12. 
Major part of left antennular peduncle of the male shown in fig. 1a, from the 

outer side; X12. 

Distal part of the endopod of left maxilliped of a female, from below; X33. 
Major part of the two anterior left thoracic legs of the adult male shown in 

fig. la, from the outer side; X11. él’, first leg; trl?, second leg. 

The six abdominal segments—pleopods omitted—and the base of the caudal 
fan of a female (from station 4367), from the left ide; scarcely 6. 

Left copulatory organ of first pleopod of a perhaps not fully adult male, 
unrolled and seen from behind; X36. 

Inner and median (Jm) lobes of the organ shown in fig. 1h, from behind; 
80. p', spiniform process; p?, terminal process; p*, proximal process; p+, 
lateral process. 

The more important part of left copulatory organ of a large and adult male, 
from behind; X61. Jm, median lobe; Js, setiferous lobe; lu, auxiliary 
lobe; the other letters as in fig. 11. 

PLATE 4. 

Tessarabrachion oculatum H. J. Hansen. 

Anterior part of the body with appendages of a male (from station 4793), 
from the left side; 6. 

. Anterior part of a female (from station 4793), from above; x7. 

. Left antennula, excepting the proximal part of first joint of a female, from 
the outer side; X10. 

. Left antennula excepting the proximal part of first joint of a male, from the 
outer side; X10. 

. Upper flagellum of left antennula of another male, from above; <2 

. Right antenna, from below; X7. 

. Left maxillula of a female, from below; 30. 

. Left maxilla of the same female, from below; X30. 1, first joint; 2, second 
joint; 3, third joint; 4, fourth joint, ‘“‘palp’’; ex, exopod. 

i. Left maxilliped of a male, from below; x9. 
. The terminal part of the maxilliped shown in fig. 12, from below; X33. 
. Right sixth thoracic leg, branchia omitted, of a female, from behind; 14. 
. Left copulatory organ of first pleopod of a perhaps not saree male, unrolled 

and seen from behind; X51. 
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{| LIST OF GENERIC NAMES AND THEIR TYPE-SPECIES IN 
THE COLEOPTEROUS SUPERFAMILY SCOLYTOIDEA.! 

By A. D. Horxtns, 

Of the Bureau of Entomology, United States Department of Agriculture. 

INTRODUCTION. 

The superfamily Scolytoidea is here proposed to include certain 
allied groups of genera of Coleoptera heretofore placed in the families 
Bostrichide by Erichson, 1836; Scolytidsz by Gemminger and Harold, 
1872, and other authors to 1906; Ipide by Reitter, 1906, and Hage- 
dorn, 1910, and Platypide by Chapuis, 1865. 

In selecting the type-species of described genera and subgenera the 
author has been guided by the rules and recommendations of the 
International Commission on Zoological Nomenclature. In the case 
of the generic name Scolytus Geoffroy the advice of the local members 
of the commission, Drs. C. W. Stiles and Leonhard Stejneger, has been 
sought, and they have agreed that it is perfectly valid, with Bostrichus 
scolytus Fabricius, designated by Curtis, 1824, as the type.’ 

Types of genera were designated by Latreille, Considérations Génér- 
ales, 1810; by Curtis, British Entomology, 1824 to 1839; by Lacor- 
daire, Histoire Naturelle des Insectes Coléoptéres, 1866; and in all 
cases where such designations conform to the present rules in men- 
tioning “type” or “type of genus” they must be accepted unless 
otherwise barred by synonymy. 

J. O. Westwood, in his Synopsis of the Genera of British Insects, . 
1840, mentions “typical” indigenous species which represent the 
genera, but it would appear that none of these can be accepted as the 
types of genera except when they have been so designated by subse- 
quent authors. Therefore, such designations would date from the 
year in which the designations are made and not from the date of 
Westwood’s publication. However, we are giving both the species 
cited by Westwood as typical species, as well as the first type fixation 
made after the date of Westwood. 

No attempt is made in this list to indicate the synonyms and no 
distinction is made between generic and subgeneric names, but an 

1 This is a contribution toward a monograph of the scolytoid beetles. Other contributions published 

and in press are: Technical Series No. 17, Part 1 (published), Part 2 (in press), Bureau of Entomology, 

and Report No. 99 (in press), office of the Secretary, United States Department of Agriculture. 
48ee Technical Series No. 17, Part 2, Bureau of Entomology, for further evidence on this point. 
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effort has been made to include all of the generic and subgeneric 
‘namesin thesuperfamily that have been published to December 2, 1912. 
Doubtless a few names have been overlooked which, with the help of 
other entomologists, may be included in supplementary lists. 

ALPHABETIC LIST OF GENERIC NAMES. 

The following list gives: 1, Generic names; 2, the author; 3, the 
original reference; 4, the type-species, the author of the species, and, 
if not monobasic, the authority for the designation; 5, the locality or 

country from which the type is described. If neither monobasic nor 
designated, the type is selected by the author of this list. Emenda- 
tions, designated as Kmend., are treated as other genera. 

Acacicis LEA. 

Roy. Soc. Victoria, vol. 22, pt. 2 (new series), 1910, p. 149. 

Type.—Acacicis abundus LEA. Monobasic. 
Australia. 

Acanthophorus STROHMEYER. 

Ent. Blatt., Jahre. 6, 1910, p. 69. Name preoccupied. 
Type.—Acanthophorus brevicollis STROHMEYER. Monobasic. 
Usambara, German East Africa. 

Acanthotomicus BLANDFORD. 

Trans. Ent. Soc. London, 1894, p. 90. 

Type.—Acanthotomicus spinosus BLANDFORD. Monobasic. 
Japan. 

Acanthurus EIcHHOFF. 

Notes Leyden Mus., vol. 8, 1886, p. 24. Two species. 
Type.—Acanthurus spinipennis EIcHHOFF. 
Sumatra. 

Acrantus Broun. 

Ann. Mag. Nat. Hist., ser. 5, vol. 9, 1882, p. 409. New name for Homarus Broun. 
Type.—Homarus mundulus Broun. Monobasic. 
Wangarei Harbor, New Zealand. 

Adizretus HaGEpoRN. 
Deutsche Ent. Zeitschr., 1909, p. 744. 

Type.—Adixretus spinosus HAGEDORN. Monobasic. 
Transvaal. 

Allarthrum HacEporn. 
Deutsche Ent. Zeitschr., 1912, p. 355. 
Type.—Allarthrum kolbei HaGEDORN. Monobasic. 
Peterhafen, German New Guinea. 

Amphicranus Ericuson. 
‘Archiv fiir Naturgesch., Jahrg. 2, vol. 1, 1836, p. 63. 
Type.—Amphicranus thoracicus Ericuson. Monobasic. 
Brazil, South America. 

Aneretus Duass. 
Ann. Ent. Soc. Belg., vol. 31, 1887, p. 141. 
Type.—Xyleborus guanajuatensis Dueks. Monobasic. 
Mexico. 

Anchonocerus ErcHHorr. 
Ratio Tom., 1879, p. 481. 
Type.—Anchonocerus rufipes Exconorr. Monobasic. 
New Granada. 
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Anisandrus FERRARI. 

Borkenkafer, 1867, p. 24. 
Type.—X yleborus dispar Fasricrus. Monobasic. 
Europe. 

Aphanarthrum WoLLASTON. 

Insecta Maderensia, 1854, p. 292. 

Type.—A phanarthrum euphorbiz WouLLaston. Monobasic. 
Madeira. 

Araptus EIcHHOFF. 

Berlin. Ent. Zeitschr., vol. 15, 1871, p. 136. 

Type.—Araptus rufopalliatus Eicouorr. Monobasic. 
New Granada. 

Aricerus BLANDFORD. 

Ann. Soc. Ent. Belg., vol. 38, 1894, p. 184. Two species. 
Type.—Aricerus chapuist BLANDFORD. 
Australia. 

Blastophagus EIcHHOFF. 

Berlin. Ent. Zeitschr., vol. 8, 1864, p. 25. Three species. Name preoccupied. 
Type.—Hylurgus piniperda Linnazus (=Dermestes piniperda LInNm&uS). (Lacor- 

daire, 1866). 
Europe. 

Bothrosternus EIcHHOFF. 

Berlin. Ent. Zeitschr., vol. 12, 1868, p. 150. 

Type.—Bothrosternus truncatus KicnHorr. Monobasic. 
Venezuela. 

Bothryperus HAGEDORN. 
Deutsche Ent. Zeitschr., 1909, p. 742. 

Type.—Bothryperus psalies HAGEDORN. Monobasic. 
Kamerun. 

Brachyspartus FERRARI. 

Borkenkafer, 1867, p. 65. 

Type.—Brachyspartus moritzi FERRARI. Monobasic. 
Venezuela. 

Cactopinus SCHWARZ. 

Psyche, vol. 8, suppl. 1, 1899, p. 11. 
Type.—Cactopinus hubbardi Scuwarz. Monobasic. 
Arizona. 

Camptocerus Dz JEAN. 

Catalogue des Coléoptéres, 1821, ed. 2, p. 100. 
Type.—Hylesinus eneipennis Fasricius. Monobasic. 
South America. 

Carphoborus E1rcHHorr. 

Berlin. Ent. Zeitschr., vol. 8, 1864, p. 27. 

Type.—Hylesinus minimus Fasricius. Monobasic. 
Middle Europe. 

Cenocephalus CHAPUIS. 

Monogr. des Platypides, 1865, p. 325. 
Type.—Cenocephalus thoracicus CHapuis. Monobasic. 
Rio de Janeiro, St. Catherine, Brazil. 

Ceratolepis CHAPUIS. 

Synops. Scol., 1869, p. 52; 1873, p. 260. 
Type.—Ceratolepis jucundus Coaruts. Monobasic. 
Nova Friburgo,. 
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Chztophleus LECoNTE. 

Proc. Amer. Philos. Soc., vol. 15, 1876, p. 382. 
Type.—Hylesinus hystrix LEContE. Monobasic. 
California. 

Cheetophorus Fucus. 

Morphologische Studien iiber Borkenkafer, 1912, p. 46. 
Type.—Hylesinus vestitus MuLsant and Rey. Monobasic. 
Hyéres. 

Chapuisia Ducés. 

Ann. Soc. Ent. Belg., vol. 29, pt. 2, 1885, p. 58.. 

Type.—Chapuisia mexicana Ducts. Monobasic. 
Mexico. 

Chortastus SCHAUFUSS. 

Insekten-Borse, Jahrg. 22, 1905, p. 15. - 
Type.—Chortastus camerunus ScHauruss. Monobasic. 
North Kamerun. 

Chramesus LECONTE. 
Trans. Amer. Ent. Soc., vol. 2, 1868, p. 168. 
Type.—Chramesus hicorie LECoNTE. Monobasic. 
Columbia, Pennsylvania. 

Cisurgus REITTER. 

Bestimm. Tab., 1894, p. 65. 

Type.—Cisurgus filum Reiter. Monobasic. 
Russian Asia. 

Cladoctonus STROHMEYER. 
Ent. Blatt., Jahrg. 7, 1911, p. 17. 
Type.—Cladoctonus affinis STROHMEYER. Monobasic. 
Africa. 

Cnemonyx EIcHHOFF. 

Berlin. Ent. Zeitschr., vol. 12, 1868, p. 150. 

Type.—Cnemonyz galeritus EicoHorr. Monobasic. 
Chile. 

Cnesinus LECoNTE. 
Trans. Amer. Ent. Soc., vol. 2, 1868, p. 171. 

Type.—Cnesinus strigicollis LECoNTE. Monobasic. 
Illinois. 

Cnestus SAMPSON. 
Ann. Mag. Nat. Hist., ser. 8, vol. 7, 1911, p. 383. 
Type.—Cnestus magnus Sampson. Monobasic. 
Ceylon. 

Coccotrypes EICHHOFF. 

Ratio Tom., 1879, p. 308. Six species. 
Type.—Bostrichus dactyliperda FABRICIUS. 
Africa and Asia. 

Coptogaster ILLIGER. 
Mag. Ins., vol. 6, 1807, p. 321. Eight species. 
Type.—Bostrichus scolytus FABRICIUS. 
Europe. 

Coptonotus CHAPUIS. 
Synops. Scol., 1869, p. 11; 1873, p. 219. 
Type.—Coptonotus cyclopus CHapuis. Monobasic. 
New Granada. 

Corthylomimus FERRARI. 

Borkenkaier, 1867, p. 48. Two species. 
Type.—Bostrichus fasciatus Say. 
Pennsylvania. 
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Corthylus ErIcHSOoN. 

Archiv fiir Naturgesch., Jahrg. 2, vol. 1, 1836, p. 64. 
Type.—Bostrichus compressicornis Fasricius. Monobasic. 
Central America. 

Cosmocorynus FERRARI. 

Borkenkéfer, 1867, p. 62. 

Type.—Cosmocorynus cristatus FERRARI. Monobasic. 
Venezuela. 

Cosmoderes EicHHorFr. 

Ratio Tom., 1879, p. 495. 

Type.—Cosmoderus monilicollis ErcoHorr. Monobasic. 
Hindostan. 

Craniodicticus BLANDFORD. 

Ann. Mag. Nat. Hist., ser. 6, vol. 15, 1895, p. 317. 

Type.—Craniodicticus mucronatus BLANDFORD. Monobasic. 
Dikoya, Ceylon. 

Crossotarsus CHAPUIS. : 

Monogr. des Platypides, 1865, p. 44. Twenty-nine species. 
Type.—Platypus wallaceti THomson. 
Malacca (Singapore). 

Cryphaloides ForMENEK. 

Ent. Blatt., Jahrg. 4, 1908, p. 91. 

Type.—Cryphaloides donisthorpet FORMENEK. Monobasic. 
Kew, England. 

Cryphalomorphus ScHAUFUSS. 

Tijdschr. Ent., vol. 34, 1890, p. 12. 

Type.—Cryphalomorphus communis Scoauruss. Monobasic. 
Madagascar. 

Cryphalops ReEitTer. 

Wiener Ent. Zeitschr., vol. 8, 1889, p. 94. 
Type.—Cryphalus lederet RertteER. Monobasic. 
Circassia. 

Cryphalus Ericuson. 

Archiv fiir Naturgesch., Jahrg. 2, vol. 1, 1836, p.61. Three species. 
Type.—Bostrichus asperatus GYLLENHAL (Thomson, 1859). 
Europe. 

Cryptarthrum BLANDFORD. 

Trans. Ent. Soc. London, 1896, p. 200. 
Type.—Cryptarthrum walkert BhaNDFORD. Monobasic. 
Damma Island. 

Crypturgus ERIcHson. 
Archiv fir Naturgesch., Jahrg. 2, vol. 1, 1836, p. 60. Two species. 
Type.—Bostnchus pusillus GYLLENHAL (Thomson, 1859). 
Kurope. 

Ctenophorus CHAPUIS. 

Synops. Scol., 1869, p. 49; 1873, p. 257. 
Type.—Ctenophorus levigatus CHaruis. Monobasic. 
Columbia, 

Ctonoxylon HacEporn. 

Deutsche Ent. Zeitschr., 1910, p. 4. Three species. 
-Type.—Ctonoxylon auratum HacEporn. 

Kamerun. 

Cumatotomicus FERRARI. 
Borkenkafer, 1867, p. 44. Four species. 
Type.—Bostrichus stenographus DurrscuMipt. 
Europe. 
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Cyclorhipidion HacEporn. 

Deutsche Ent. Zeitschr., 1912, p. 355. 

Type.—Cyclorhipidion pelliculosum Haceporn. Monobasic. 
Kamerun. 

Cylindra ILLIGER. 

In Duftschmidt, Fauna Austriaca, vol. 3, 1825, p. 87. 

Type.—Cylindra platypus ItticgzR. Monobasic. 
Europe. 

Cylindropalpus STROHMEYER. 

Deutsche Ent. Nat.-Bib. No. 22, 1911, pl. ‘174, 
Type.—Cylindropalpus arias STROHMEYER. Monobasic. 
Kamerun. 

Cyrtogenius STROHMEYER. 

Ent. Blatt., Jahrg. 7, 1911, p. 16. Emend. for Kyrtogenius Strohmeyer. 
Type.—Kyrtogenius bicolor StRoHMEYER. Monobasic. 
Africa. 

Cyrtotomicus FERRARI. 

Borkenkafer, 1867, p. 44. Two species. 
Type—Ips acuminatus GYLLENHAL. 
Europe. 

Dacryostactus ScHAUFUSS. 

Insekten-Borse, Jahrg. 22, 1905, p. 79. 

Type.—Dacryostactus kolbet Scoauruss. Monobasic. 
Africa. 

Dactylipalpus CHAPUIS. 

Synops. Scol., 1869, p. 12; 1873, p. 220. Two species. 
Type.—Dactylipalpus transversus CHAPUIS. 

Celebes. 3 
Dactylopselaphus GemMMINGER and Haro.p. 

Cat. Coleop., 1872, p. 2678. New name for Dactylipalpus Cuaruis. Two species, 
Type.—Dactylipalpus transversus CHAPUIS. 

Celebes. 
Dendroctonus ERIcHsoN. 

Archiv fiir Naturgesch., Jahrg. 2, vol. 1, 1836, pp. 52-53. Five species. 
Type.—Bostrichus micans KuGcELANN (Hopkins, 1909). 
‘‘ Typical species.’ —Dermesies piniperda LINN=ZUS (WESTWOOD, 1840). 
Kurope. 

Dendrosinus CHAPUIS. 

Synops. Scol., 1869, p. 28; 1873, p. 236. 
Type.—Hylesinus globosus Ercuuorr. Monobasic. 
North America. 

Dendroterus BLANDFORD. 
Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, June, 1904, p. 233. Two species. 
Type.—Dendroterus mexicanus BLANDFORD. 
Mexico. 

Dendrotrupes Broun. 

Man. New Zealand Coleop., vol. 2, 1881, p. 741. Two species. 
Type.—Dendroirupes costiceps Broun. 
Tairua, New Zealand. 

Diamerus ERIcHSON. 

Archiv fiir Naturgesch., Jahre. 2, vol. 1, 1836, p. 57. 
Type.—Hylesinus hispidus Kiue. Monobasic. 
Madagascar. 
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Diapus CHAPUIS. 

Monogr. des Platypides, 1865, p. 329. Four species. 
Type.—Diapus quadrispinatus CHAPUIB. 
India (Oriental). 

Dolurgus EIcHHOFF. 

Berlin. Ent. Zeitschr., vol. 12, 1868, p. 147. 

Type.—Hylastes pumilus MANNERHEIM. Monobasic. 
Alaska. 

Dryoccetes EICHHOFF. 

Berlin. Ent. Zeitschr., vol. 8, 1864, p. 38. Four species. 
Type.—Bostrichus autographus RaTZEBURG. 
Russia and Sweden. 

Dryotomus CHAPUIS. 

Synops. Scol., 1869, p. 46; 1873, p. 254. 

Type.—Dryotomus puberulus CHaruts. Monobasic. 
Cayenne: 

Eccoptogaster HERBST. 

Natursystem aller Insekten, Kéfer, pt. 5, 1793, p. 124. Two species. 

Type.—Bostrichus scolytus FABRICIUS. 
Europe. 

Eccoptopterus MoTscHULSKY. 

Bull. Mosc., vol. 36, No. 1, 1863, p. 515. 

Type.—Eccoptopterus sexspinosus MotscHutsky. Monobasic. 
Ceylon. 

Eidophelus ErcHHorr. 

Ann. Soc. Ent. Belg., vol. 18, 1875, p. 200. 
Type.—Endophelus imitans Eichhoff. Monobasic. 
Japan. 

Elzearius GUILLEBEAU. 

Ann. Soc. Ent., France, vol. 62, 1893, p. 64. 
Type.—Elzearius crenatus GUILLEBEAU. Monobasic. 
Northern Hungary. 

Epomadius BLANDFORD. 

Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, Dec., 1897, p. 179. 
Type.—Epomadius culcitatus BLANDFORD. Monobasic. 
Panama. 

Erineophilus Hopkins. 

Proc. Ent. Soc. Wash., vol. 5, 1903, p. 34. 
Type.—Erineophilus schwarzi Horxins. Monobasic. 
Florida. 

Ernoporus THomson. 

Scand. Coleop., vol. 1, 1859, p. 147. 
Type.—(Bostrichus) tilie Panzer. Monobasic. 
Europe. 

Ethadoselaphus BLANDFORD. 

Ann. Mag. Nat. Hist., ser. 6, vol. 17, 1896, p. 321. Two species, 
Type.—Ethadoselaphus cicatricosus BLANDFORD. 
Natal. 

Eulytocerus BLANDFORD. 

Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, Sept., 1897, p. 161. 
Type.—Eulytocerus championi BuanprorD. Monobasic. 
Panama. 

Eupagiocerus BLANDFORD. 
Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, June, 1896, p. 133. 
Type.—Eupagiocerus dentipes BLANDroRD. Monobasic. 
Guatemala, 
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Eurydactylus HacEpoRN. 

Deutsche Ent. Zeitschr., 1909, p. 733. New name for Platydactylus Eichhoft. 
Type.—Platydactylus gracilipes Ercouorr. Monobasic. 
Moluccas. 

Ficicis Lra. 

Roy. Soc. Victoria, vol. 22, pt. 2 (new ser.), 1910, p. 147. Twospecies, 
Type.—Ficicis varians Lea. 
New South Wales. 

Genyocerus MortscHULSKY. 
Etudes Ent., No. 7, 1858, p. 68. 

Type.—Genyocerus albtpennis MotscHutsKy. Monobasic. 
Ceylon. 

Glochinocerus BLANDFORD. 

Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, Nov., 1904, p. 266. Two species. 
Type.—Glochinocerus retusipennis BLANDFORD. 
Guatemala, 

Glochiphorus STROHMEYER. 

Ent. Blatt., Jahrg. 6, 1910, p. 126. 
Type.—Glochiphorus globosus STROHMEYER. Monobasic. 
Madagascar. 

Glyptoderus ErcHHOoFF. 

Ratio Tom., 1879, p. 137. Two species. 
Type.—Bostrichus binodulus RaTzEBuURG. 
Austria. 

Gnathotrichus E1cHHorr. 
Berlin. Ent. Zeitschr., vol. 12, 1868, p. 275. 

Type.—Gnathotrichus corthyloides ErcuHorr. Monobasic. 
Carolina. 

Gymnochilus EIcHHOFF. . 

Berlin. Ent. Zeitschr., vol. 11, 1867, p. 399. 
Type.—Gymnochilus zonatus Ercouorr. Monobasic. 
Colombia. 

Hapalogenius HAGEDORN. © 
- Deutsche Ent. Zeitschr., 1912, p. 351. 

Type.—Hapalogenius globosus HaaEpoRN. Monobasic. 
Pondo Land, Africa. 

Hexacolus E1cHHorr. 
Berlin. Ent. Zeitschr., vol. 11, 1867, p. 399. 
Type.—Hexacolus glaber ErcoHorr. Monobasic. 
Cuba. | 

Holonthogaster GEMMINGER and HAROLD. 
Cat. Coleop., 1872, p. 2676. Emend. for Olonthogaster Motschuisky. Two 

species. 
Type.—Olonthogaster nitidicollis MoTSCHULSKY. 
Ceylon. 

Homarus Broun. 
Man. New Zealand Coleop., vol. 2, 1881, p. 740. Name preoccupied. 
Type.—Homarus mundulus Broun. Monobasic. 
Wangarei Harbor, New Zealand. 

Homeeocryphalus LINDEMANN. 

Bull. Mosc., vol. 51, No. 3, 1876, p. 168. 
Type.—Stephanoderes ehlersi ErchHorr. Monobasic. 
Spain. 

Hylastes EricHson. 4 
Archiv fiir Naturgesch., Jahrg. 2, vol. 1, 1836, p. 47. Two species. 
Type.—Bostrichus ater PayKULL (Westwood, 1840, and Thomson, 1859). 
Europe. 
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Hylastinus BEepE.. 

Faune Coleop. du Bassin de la Seine, 1888, p. 388. 
Type.—Dermestes obscurus MarsHamM. Monobasic. 
Locality unknown. 

Hylastites HAGEDORN. 

Schr. Phys.-Oekon. Ges. Kénigsberg, vol. 47, 1906, p. 117. 
Type.—Hylastites schellwient Haceporn. Monobasic. 
East Prussia. 

Hylesinites GERMAR. 

Mag., vol. 1, 1813, p. 15. 
Ty pe.—Hylesinites electrinus GERMAR. Monobasic. 
Europe. 

Hylesinosoma LEa. 

Roy. Soc. Victoria, vol. 22, pt. 2 (new ser.), 1910, Ae 143. 
Type.—Hylesinus fici Lza. Monobasic. 
Australia. 

Hylesinus Fasricivus. 

Syst. Eleu., vol. 2, 1801, p. 390. 
Type.—Hylesinus crenatus Fasricius. Monobasic. 
Europe. 

Hylocurus E1cHHorr. 

Berlin. Ent. Zeitschr., vol. 15, 1871, p. 133. 
Type.—Hylocurus elegans ExchHorr. Monobasic. 
Teapa, Mexico. 

Hyloscyllus ScHAUFUSS. 

Tijdschr. Ent., vol. 40, 1897, p. 218. Three species. 
Type.—Hyloscyllus exculptus ScHauruss. 
Madagascar. 

Hylurgops LEConreE. 

Proc. Amer. Philos, Soc., vol. 15, 1876, pp. 389-390. Four species. 
Type.—Hylastes pinifer Frren. 
United States. 

Hylurgus LATREILLE. 

Gen. Crust. et Ins., vol. 2, 1807, p. 274. 
Type.—Bostrichus ligniperda Fasricius. Monobasic. 
Germany. 

Hyorrhynchus BLANDFORD. 

Trans. Ent. Soc. London, 1894, p. 60. 
Type.—Hyorrhynchus lewisti BLAaNDFORD. Monobasic. 
Sapporo, Japan. 

Hypaspistes HaaEporn. 

Deutsche Ent. Zeitschr., 1908, p. 374. Name preoccupied. 
Type.—Hypaspistes comerunus HAGEDORN. Monobasic. 
Kamerun. 

Hypoborus ERIcHson. 

Archiv fiir Naturgesch., Jahrg. 2, vol. 1, 1836, p. 62. 
Type.—Hypoborus ficus Er1cuHson. Monobasic. 
Southern Europe. 

Hypothenemus WESTWOOD. 
Trans, Ent. Soc. London, vol. 1, 1834, p. 34. 
Type.—Hy pothenemus eruditus Westwoop. Monobasic. 
Locality unknown. 

Inosomus Broun. 

123 

Ann. Mag. Nat. Hist., ser. 5, vol. 9, 1882, p.409. New name for Stenopus Broun. 
Type.—Stenopus rufopiceus Broun. Monobasic. 
New Zealand. 
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Ips DEGEER. 

Mem. Ins., vol. 5, 1775, p. 190. Eight species. 
Type.—Dermestes typographus LiInNzZUS. 
Europe. 

Kissophagus CHAPUIS. 

Synops. Scol., 1869, p. 34; 1873, p. 242. 

Type.—Hylesinus hedere Scumitt. Monobasic. 
South Europe. 

Kyrtogenius STROHMEYER. 

Ent. Blatt., Jahrg. 6, 1910, p. 127. 

Type.—Kyriogenius bicolor StROHMEYER. Monobasic. 
Africa. 

Leiparthrum WoLLASTON. 

Insecta Maderensia, 1854, p. 294. Four species. 
Type.—Leiparthrum bituberculatum Wottaston (Wollaston, 1854), 
Madeira. 

Lepicerus EIcHHOFF. 

Ratio Tom., 1879, p. 501. 
Type.—Lepicerus aspericollis Eicoaorr. Monobasic. 
Burma, Asia. 

Lepisomus Kirpy. 

Bor. Amer., vol. 4, 1837, p. 193. Three species. 
Type.—Apate (Lepisomus) rufipennis KirBy. 

Lat. 65° U.S. 
Lissoclastus SCHAUFUSS. 

Insekten-Bérse, Jahrg. 22, 1905, p. 71. 

Type.—Lissoclastus pimeloides Scoauruss. Monobasic. 
Kamerun. 

Loganius CHAPUIS. 

Synops. Scol., 1869, p. 52; 1873, p. 260. 
Type.—Loganius flavicornis CHapuis. Monobasic. 
Cumana. 

Lymantor L@VENDAL. 

Ent. Med., vol. 2, 1889, p. 69. 

Type.—Lymantor sepicola L¢vENDAL. Monobasic. 

Denmark. 

Meringopalpus HAGEDORN. 

Bull. Mus., Paris, vol. 8, 1904, p. 547. 
Type.— Meringopalpus fallac HAGEDORN. Monobasic. 
Venezuela. 

Mesoplatypus STROHMEYER. 

Ent. Blatt., Jahrg. 8, 1912, p. 78. 
Type.— Mesoplatypus grandiclava StRoHMEYER. Monobasic. 
French Kongo. 

Mesoscolytus Broun. 

Ann. Mag. Nat. Hist., ser. 7, vol. 14, 1904, p. 125. 
Type.— Mesoscolytus inurbanus Broun. Monobasic. 

New Zealand. 
Meitacorthylus BLANDFORD. 

Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, 1904, p. 263. 

Type.— Metacorthylus nigripennis BLANDFORD. Monobasic. 

Panama. 
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Micracis LECONTE. 

Trans. Amer. Ent. Soc., vol. 2, 1868, p. 164. Two species. 
Type.— Micracis suturalis LECoNTE. 
Illinois. 

Microborus BLANDFORD. 

Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, 1897, p. 175. 
Type.—Microborus boops BLANDFoRD. Monobasic. 
Guatemala. 

Microcorthylus FERRARI. 

Borkenkéfer, 1867, p. 58. 
Type.— Microcorthylus parvulus FERRARI. Monobasic. 
Venezuela. 

Minulus Eacers. 
Ent. Blatt., Jahrg. 8, 1912, pp. 207-208. 
Type.— Minulus barbatus Eacrers. Monobasic. 
Crete. 

Mitosoma CHAPUIS. 
Monogr. des Platypides, 1865, p. 322. 
Type—Mitosoma crenulatum Cuaruts. Monobasic. 
Madagascar. 

Monarthrum Kirscu. 
Berlin. Ent. Zeitschr., vol. 10, 1866, p. 218. 
Type.— Monarthrum chapuisi Krrscnu. Monobasic. 
Columbia. 

Monebius, new name for Nemobius Cuapuis, not SERVILLE. Two species. 
Type.—Nemobius lambottei CHaruts. 
Teapa, Mexico. 

Morizus FERRARI. 

Borkenkéfer, 1867, p. 69. 
’ Type.—Morizus excisus FERRARI. Monobasic. 
Venezuela. 

Myelophilites HAGEDORN. 

Schr. Phys.-Oekon. Ges. K6nigsberg, vol. 47, 1906, p. 118. 
Typé.—Myelophilites dubius HagEDORN. Monobasic. 
East Prussia. 

Myelophilus E1cHHorr. 

Stett. Ent. Zeit., vol. 39, 1878, p. 400, footnote. Two species. New name for 
Blastophagus. 

Type.—Blastophagus piniperda Linn&Zus (=Dermestes piniperda LINNZEUS). 
Europe. 

Nemobius CHAPvis. 
Synops. Scol., 1869, p. 41; 1873, p. 249 (not Serville, 1839). Two species. 
Type.—Nemobius lambottet CHAPuls. 
Teapa, Mexico. 

Nemophilus Cuapuis. 

Synops. Scol., 1869, p. 27; 1873, p. 235. Two species. 
Type.—Nemophilus strigillatus CHaPutis. 
Texas. 

Neotomicus Fucus. 
Morphologische Studien tiber Borkenkdfer, 1911, p. 38. Five species. 
Type.—Ips laricis Fasricius. 
Germany. 
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Notoplatypus Lea. 

Roy. Soc. Victoria, vol. 22, pt. 2 (new ser.), 1910, p. 136. 
Type.—Notoplatypus elongatus LzaA. Monobasic. 
New South Wales. 

Olonthogaster MotscHULSKY. 

Bull. Mosc., vol. 39, No. 1, 1866, p. 401. Two species. 
Type.—Olonthogaster nitidicollis MoTscHULSKY. 
Ceylon. 

Onthotomicus FrRRARI. 

Borkenk&fer, 1867, p. 44. Four species. 
Type.—Bosirichus laricis Fasrictus. 
Europe. 

‘ Orthaspistes HAGEDORN. 
Deutsche Ent. Zeitschr., 1909, p. 733. New name for Hypaspistes HAGEDORN. 
Type.—Hypaspistes camerunus HAGEDORN. Monobasic. 
Kamerun. 

Ozopemon HAGEDORN. 

Deutsche Ent. Zeitschr., 1908, p. 382. 
Type.—Ozopemon regius HAGEDORN. Monobasic. 
Sumatra. 

Pachycotes SHARP. 

Ent. Monthly Mag., vol. 14, 1877, p. 10. 
Type.—Pachycotes ventralis SHarp. Monobasic. 
New Zealand. 

Pagiocerus EKICHHOFF. 

Berlin. Ent. Zeitschr., vol. 12, 1868, p. 148. Two species. 
Type.—Pagiocerus rimosus EICHHOFF. 
Cuba. 

Periommatus CHAPUIS. 

Monogr. des Platypides, 1865, p. 318. 
Type.—Periommatus longicollis Coarutis. Monobasic. 
Cape of Good Hope. 

Pernophorus STROHMEYER. 

Ent. Blatt., Jahre. 6, 1910, p. 92. New name for Acanthophorus STROHMEYER. 

Type.—Acanthophorus brevicollis STROHMEYER. Monobasic. 
Usambara, German East Africa. 

Phleoborus ERIcHSON. 
Archiv fiir Naturgesch., Jahrg. 2, vol. 1, 1836, p. 54. Three species. 

Type.—Phieoborus rudis ERICHSON. 
Brazil. 

Phlceophthorus WOLLASTON. 

Insecta Maderensia, 1854, p. 299. 

Type.—Phleophthorus perfoliatus Wottaston. Monobasic. 

Madeira. 
Phleosinites HAGEDORN. 

Schr. Phys.-Oekon. Ges., Kénigsberg, vol. 47, 1906, p. 119. Three species. 
Type.—Phiewosinites reht HAGEDORN. 
East Prussia. 

Phiceosinus CHAPuIs. 
Synops. Scol., 1869, p. 37; 1873, p. 245. Hight species. 
Type.—Hylesinus thuje PERRIS. 
France. 
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Phicotribus LaTREILLE. 

Préc. Car. Gen. Ins., 1796, p. 50. Two species. 

Type.—Bostrichus olee Fasricius (LATREILLE, 1810). 
Middle Europe. 

Phicotrogus MoTscHULSKY. 
Bull. Mosc., vol. 1, 1863, p. 512. 
Type.—Phleotrogus obliquecauda MotscHutsKy. Monobasic. 
Nuwara Eliya, Ceylon. 

Phlcotrupes Ericuson. 

Archiv fiir Naturgesch., Jahrg. 2, vol. 1, 1836, p. 53. Two species. 
Type.—Phleotrupes grandis ERICHSON. 
Brazil. 

Phrixosoma BLANDFORD. 
Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, August, 1897, p. 148. 
Type.—Phrixosoma rude BLANDFORD. Monobasic. 
Panama. 

Phthorius E1cHHorr. 
Ratio Tom., 1879, p. 433. 

Type.—Pterocyclon ingens ErcuHorr. Monobasic. 
Colombia. 

Phthorophleus Rey. 

Revue d’Ent., vol. 2, 1883, p. 128, footnote. 
Type.—Phlieophthorus spinulosus Rey. Monobasic. 
Middle Europe. 

Piezorhopalus GUERIN. 

Revue Zool., 1838, p. 107. 

Type.—Prezorhopalus nitidulus GuERIN. Monobasic. 
Brazil. 

Pityogenes BEDEL. 

Faune Coleop. du Bassin de la Seine, 1888, pp. 397, 401. Three species. 
Type.—Dermestes chalcographus LInN&ZUS (BEDEL, 1888). 
Europe. 

Pityokteines Fucus. 
Morphologische Studien tiber Borkenkafer, 1911, p. 37. Three species. 
Type.—Ips curvidens GERMAR. 
Saxony. 

Pityophthorus E1cHHorr. | 

Berlin. Ent. Zeitschr., vol. 8, 1864, p. 89. Two species. 
Type.—Bostrichus lichtenstenit RaTzZEBURG. 
Northern Europe. 

Platydactylus ErcHHorr. 
Notes Leyd. Mus., vol. 8, 1886, p. 25. Name preoccupied. 
Type.—Platydactylus gracilipes Eicanorr. Monobasic. 
Moluccas. 

Platypus Hersst. 

Natursystem aller Insekten, Kafer, No. 5, 1793, p. 128. 
Type.—Bostrichus cylindrus Fasricrus. Monobasic. 
Germany. 

Peecilips ScHAUFUSs. 

Berlin. Ent. Zeitschr., vol. 42, 1897, p. 110. 
Type.—Pecilips sannio ScHauruss. Monobasic. 
Sierra Leone. 
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Polygraphus ERIcHSon. 

Archiv fiir Naturgesch, Jahrg. 2, vol. 1, 1836, p. 57. 

Type.—Hylesinus pubescens Fasrictus (=Dermestes polygraphus LInNa&us). 
Monobasic. 

Europe. 

Premnobius EIcHHOFF. 
Ratio Tom., 1879, p. 404. 
Type.—Premnobius cavipennis Ercouorr. Monobasic. 
Middle Africa. 

Prionoceles BLANDFORD. 

Biol. Centr.-Amer., Coleop., vol. 4, p. 6, Dec., 1897, p. 177. Two species. 
Type.—Prionoceles atratus BLANDFORD. 
Guatemala. 

Problechilus E1cHHOFF. 

Ratio Tom., 1879, p. 167. Two species. 

Type.—Gymnochilus zonatus E1cHHorFF. 
Colombia. | 

Progenius BLANDFORD. 
Ann. Soc. Ent., France, vol. 45, 1896, p. 20. Two species. 
Type.—Progenius fleutiauxt BLANDFORD. 
Indo-China. 

Pseudocorthylus FERRARI. 

Borkenkafer, 1867, p. 59. Four species. 

Type.—Pseudocorthylus letzenert FERRARI. 
Venezuela. 

Pseudopolygraphus SEITNER. 

Centralblatt fir das gesammte Forstwesen, Jahrg. 37, No. 3, 1911, p. 100. Two \ 
species. 

Type.—Polygraphus grandiclava THOMSON. 
Europe. 

Pseudothamnurgus EcGEers. 

Ent. Blatt., Jahrg. 8, 1912, p. 115. Three species. 
Type.—Dryocetes mediterraneus EGGERS. 
Middle Europe. 

Pteleobius BEDEL. 
Faune Coleop. du Bassin de la Seine, 1888, p. 411. Two species. 
Type.—Bostrichus vitiatus FABRICIUS. 
Locality unknown. 

Pterocyclon EIcHHOFF. 

Berlin. Ent. Zeitschr., vol. 12, 1868, p. 277. Fifteen species. 
Type.—Pierocyclon laterale E1cHHOFF. 
Mexico. 

Pycnarthrum EIcHHOFF. 

Ratio Tom., 1879, p. 104. Two species. 
Type.—Pycnarthrum gracile EICHHOFF. 
Cuba. 

Renocis Casey. 
Bull. Cal. Acad. Sci., vol. 2, 1886, p. 257. 
Type.—Renocis eS Casey. Monobasic. 
Nevada. 

Rhopalopleurus CHAPUIS. 

Synops. Scol., 1869, p. 46; 1873, p. 254. 
Type.—Rhopalopleurus tuberculatus Caaruts. Monobasic. 
New Granada. 
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Rhopalopselion HAGEDORN. 

Deutsche Ent. Zeitschr., 1909, p. 740. 

Type.—Rhopalopselion bituberculatum HAGEDORN. Monobasic. 
Kamerun. 

Scierus LEConTE. 
Proc. Amer. Philos. Soc., vol. 15, 1876, p. 390. 

Type.—Scierus annectens LECoNTE. Monobasic. 
Anticosti Island, Gulf of St. Lawrence. 

Scolytodes FERRARI. 

Borkenk&afer, 1876, p. 77. 
Type.—Scolytodes levigatus FERRARI. Monobasic. 
Colombia. 

Scolytogenes E1cHHOFF. 
Ratio Tom., 1879, p. 497. 

Type.—Scolytogenes darwinit ErcoHorr. Monobasic. 
Hindostan; Burma. 

Scolytomimus BLANDFORD. 

Ann. Mag. Nat. Hist., ser. 6, vol. 15, 1895, p. 319. 
Type.—Scolytomimus ims BLANDFORD. Monobasic. 
Ceylon. 

Scolytoplatypus SCHAUFUSS. 

Tijdschr. Ent., vol. 34, 1890, p. 31. 

Type.—Scolytoplatypus permirus Scuauruss. Monobasic. 
Madagascar. 

Scolytopsis BLANDFORD. 

Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, May, 1896, p. 123. 

Type.—Scolytopsis puncticolls Besneiniena! Monobasic. 

Guatemala. 
Scolytus GEOFFROY. 

Hist. d’Ins., 1762, p. 309. One species. 
Type.—Bostrichus scolytus Fasricirus (Curtis, 1824). 
Europe. 

Spathidiceres CHAPUIS. 

Monogr. des Platypides, 1865, p. 314. 

Type.—S pathidiceres thomsont CHarurs. Monobasic. 
India. 

Spherotrypes BLANDFORD. 

Trans. Ent. Soc. London, 1894, p. 61. Two species. 
Type.—S phxrotrypes pila BLANDFORD. 

Japan. 
Spongocerus BLANDFORD. 

Trans. Ent. Soc. Lond., 1893, p. 431. Three species. 
Ty pe.—Scolytoplatypus tycon BLANDFORD. 

Japan, 
Spongotarsus HAGEDORN. , 

Deutsche Ent. Zeitschr., 1908, p. 372. 

Type.—S pongotarsus quadrioculatus HAGEDORN. Monobasic. 
Sumatra. 

Steganocranus E1cHHorr. 

Ratio Tom., 1879, p. 460. 
Type. Seeman dohrniit EIcHHOrs. Monobasic. 
Central America. 

59758°—Proc.N.M.vol.48—14——_9 
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Stenopus Broun. 

Man. New Zealand Coleop., 1881, p. 739. (Name preoccupied.) 

Type.—Stenopus rufopiceus Broun. Monobasic. 
New Zealand. —~ 

Stephanoderes E1cHHOFF. 

Berlin. Ent. Zeitschr., vol. 15, 1871, p. 182. Seven species. 
Type.—Stephanoderes chapuisit EICHHOFF. 
North America. 

Strombophorus HacGEpoRN. 

Deutsche Ent. Zeitschr., 1909, p. 740. 

Type.—Strombophorus crenatus HAGEDORN. Monobasic. 
Kamerun. 

Styphlosoma BLANDFORD. 

Biol. Centr.-Amer., Coleop, vol. 4, pt. 6, June, 1904, p. 232. 
Type.—Styphlosoma granulatum BLANDFORD. Monobasic. 
Panama. 

Styracopterus BLANDFORD. 

Ann. Mag. Nat. Hist., ser. 6, vol. 17, 1896, p. 323. 
Type.—Styracopterus murex BLANDFORD. Monobasic. 
South Africa. 

Symmerus CHAPUIS. 

Monogr. des Platypides, 1865, p. 319. 
Type—Symmerus tuberculatus Coapuis. Monobasic. 
Guinea. 

Tzniocerus BLANDFORD. 

Trans. Ent. Soc. London, 1893, p. 437. Two species. 

Type.—Scolyioplatypus mikado BLANDFORD. 

Japan. 
Tenioglyptes BEDEL. 

Faune Coleop. du Bassin de la Seine., 1888, p. 398. Two species. 
Type.—Bostrichus picex RATZEBURG. 
Europe. 

Taphrorychus EIcHHOFF. 

Ratio Tom., 1879, p. 204. Four species. 
Type.—Bostrichus bicolor Hersst. 
Europe. . 

Tesserocerus SAUNDERS. 

Trans. Ent. Soc. London, 1836, p. 155. 
Type.—Tesserocerus insignis Saunders. Monobasic. 
Brazil. 

Thamnurgus EICHHOFF. 

Berlin. Ent. Zeitschr., vol. 8, 1864, p. 40. Two species. 
Type.—Bostrichus euphorbiz KtstEr. 
South Europe. 

Thysanoes LECONTE. 

Rhynchophora of North pee 1876, p. 369. 
Type.— Thysanoes fimbricornis LECONTE. Monobasic. j 
Pennsylvania. 

Tiarophorus ScHREINER. 

Deutsche Ent. Zeitschr., vol. 26, 1882, p. 246. a 
Type.— Tiarophorus pila SCHREINER. _ Monobasic. j 
Guinea coast, 
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Tomicus LATREILLE. 

Hist. Nat. Crust. et Ins., vol. 3, 1802, p. 203. 

Type.—Hylesinus piniperda Fasricius (= Dermestes piniperda LinN=uUS). Mono- 

basic. 
Europe. 

Triarmocerus EIcHHOFF. 

Ratio Tom., 1879, p. 119. 

Type.—Triarmocerus cryphaloides EicuHorr. Monobasic. 
Madagascar. 

Tricolus BLANDFORD. 

Biol. Centr.-Amer., Coleop., vol. 4, pt. 6, June, 1905, p. 286. Two species. 

Type.—Tricolus ovicollis BLANDFORD. 

Guatemala. 
Trigonogenius HAGEDORN. 

Deutsche Ent. Zeitschr., 1912, p. 354. 

Type.—Trigonogenius fallax HAGEDORN. Monobasic. 
German East Africa. 

Triotemnus WOLLASTON. 

Cat. Canar. Coleop, 1864, p. 264. 

Type.—Triotemnus subretusus WotLtAston. Monobasic. 
Gomera. 

Trypocranus EIcHHOFF. 

Ratio Tom., 1879, p. 435. 

Type.—Trypocranus cincinnatus ErcuHorr. Monobasic. 
Bogota. 

Trypodendron STEPHENS. 

Ill. Brit. Ent., vol. 3, 1830, p. 353. Two species. 

Type.—Dermestes domesticum Linn&z=us (WESTWOOD, 1840; THomson, 1859). 
North and Middle Europe. 

Trypophloeus FAmRMAIRE. 

Genera Coleop. Europe, vol. 4, 1868, p. 105. 
Type.—Bostrichus binodulus RatzeBurG. Monobasic. 

Xestips HAGEDORN. 

Deutsche Ent. Zeitschr., 1912, p. 353. 

Type.—Xestips marginatus HAGEDORN. Monobasic. 
East Africa. | 

Xyleborus EIcHHorr. 

Berlin. Ent. Zeitschr., vol. 8, 1864, p. 37. Six species. 

Type.—Bostrichus monographus FABRIcivs. 
Germany. 

Xylechinites HacEporN. 

Schr. Phys.-Oekon. Ges., Konigsberg, vol. 47, 1906, p. 120. 
Type.—Xylechinites anceps HaceporNn. Monobasic. 
East Prussia. 

Xylechinus CHapulis. 

Synops. Scol., 1869, p. 36; 1873, p. 244. 

Type.—Dendroctonus pilosus Knocu (not RatzEBuRG). Monobasic. 
Middle Europe. 

Xylocleptes Ferrari. 

Borkenkafer, 1867, p. 37. 

Type.—Bostrichus bispinus DurrscumiptT. Monobasic. 
Europe. 
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Xyloctonus E1IcHHOFF. 

Berlin. Ent. Zeitschr., vol. 15, 1871, p. 134. Two species. 
Type.—Xyloctonus scolytoides EI1CHHOFF. 

Natal. 

Xyloterus ERIcHSON. 

- Archiv. fiir Naturgesch, Jahrg. 2, 1836, vol. 1, p. 60. Three species. 

Type.—Bostrichus lineatus OLIVIER (THOMSON, 1859). 

Northern Europe. 

ALPHABETIC LIST OF THE NAMES OF THE TYPE-SPECIES UP TO 
DECEMBER 2, 1912. 

The following table includes: 1, Name of the type-species; 2, the 
name of its author; 3, the name of the genus in which the species was 
originally described, and 4, the name of the genus of which it is the 
type. When a species was originally placed in a genus of which it is 

_ the type, only one generic name is given. If a species is the type of 
more than one genus, the names of the genera are given with date of 
publication; as in scolytus and piniperda. 

abundus Lea, Acacicis. 

acuminatus Gyllenhal, (Ips) Cyrtotomicus. 

aenerpennis Fabricius, (Hylesinus) Campiocerus. 
afinis Strohmeyer, Cladoctonus. 
africanus Strohmeyer, Cylindropalpus. 
albipennis Motschulsky, Genyocerus. 
anceps Hagedorn, Xylechinites. 

annectens LeConte, Scierus. 

asperatus Gyllenhal, (Bostrichus) Cryphalus. 

aspericollis Eichhoff, Lepicerus. 

ater Paykull, (Bostrichus) Hylastes. 
atratus Blandiord, Prionoceles. 

auratum Hagedorn, Cfonozylon. 
autographus Ratzeburg, (Bostrichus) Dryocetes. 

barbatus Eggers, Minulus. 
bicolor Herbst, (Bostrichus) Taphrorychus. 
bicolor Strohmeyer, Kyrtogenius 1910. 
bicolor Strohmeyer, (Kyrtogenius) Cyrtogenius, 1911. 
bispinus Duitschmidt, (Bostrichus) Xylocleptes. 
bituberculatum Wollaston, Leiparthrum or Liparthrum Authors. 
bituberculatum Hagedorn, Rhopalopselion. 
binodulus Ratzeburg, (Bostrichus) Trypophleus, 1868. 
binodulus Ratzeburg, (Bostrichus) Glyptoderus, 1879. 
boops Blandford, Microborus. 
brevicollis Strohmeyer, Acanthophorus, March, 1910. 

brevicollis Strohmeyer, (Acanthophorus) Pernophorus, April, 1910. 
camerunus Schauiuss, Chortastus. 

camerunus Hagedorn, Hypaspistes, 1908. 
camerunus Hagedorn, (Hypaspistes) Orthaspistes, 1909. 
cavipennis Eichhoff, Premnobius. : 
chalcographus Linnzeus, (Dermestes) Pityogenes. 
championi Blandford, Eulytocerus. 
chapuisi Blandiord, Aricerus. 
chapuisi Kirsch, Monarthrum. 
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chapuisti Eichhoft, Stephanoderes. 
cicatricosus Blandford, Ethodopselaphus. 
cincinnatus Eichhoff, Trypocranus. 
communis Schautfuss, Cryphalomorphus. 
compressicornis Fabricius, (Bostrichus) Corthylus. 
corthyloides Eichhoff, Gnathotrichus. 

costiceps Broun, Dendrotrupes. 
crenatus Fabricius, Hylesinus. 
crenatus Guillebeau, Elzearvus. 
crenatus Hagedorn, Strombophorus. 
crenulatum Chapuis, Mitosoma. 
cristatus Ferrari, Cosmocorynus. 
cryphaloides Eichhoff, Triarmocerus. 
culcitatus Blandford, Epomadius. 
curvidens, Germar, (Ips) Pityokteines. 
cyclopus Chapuis, Coptonotus. 
cylindrus Fabricius, (Bostrichus) Platypus. 
dactyliperda Fabricius (Bostrichus) Coccotrypes. 
darwin, Eichhoff, Scolytogenes. 
dentipes Blandford, Ewpagiocerus. 
dilutus Blandford, Scolytomimus. 
dispar Fabricius, (Xyleborus) Anisandrus. 
dohrnii Kichhoff, Steganocranus. 
domesticum Linnzeus, (Dermestes) Trypodendron. 
donisthorper Formenek, Cryphaloides. 
dubius Hagedorn, Myelophilites. 
ehlerst Eichhoff, (Stephanoderes) Homeocryphalus. 

electrinus Germar, Hylesinites. 
elegans Eichhoff, Hylocurus. 

elongatus Schreiner, Trarophorus. 
elongatus Lea, Notoplatypus. 
eruditus Westwood, Hypothenemus. 
euphorbix Wollaston, Aphanarthrum. 
euphorbix Kiister, (Bostrichus) Thamnurgus. 
excisus Ferrari, Morizus. 

exsculptus Schaufuss, Hyloscyllus. 
fallax Hagedorn, Meringopalpus. 
fasciatus Say, (Bostrichus) Corthylomimus. 
fict Lea, (Hylesinus) Hylesinosoma. 

ficus Erichson, Hypoborus. 
jilum Reitter, Cisurgus. 
jimbricornis LeConte, Thysanoes. 
flavicornis Chapuis, Loganius. 
fleutiauxi Blandford, Progenius. 
galeritus Kichhoff, Cnemonyx. 

glaber Kichhoff, Hexacolus. 
globosus Eichhoff, (Hylesinus) Dendrosinus. 
globosus Strohmeyer, Glochiphorus. 
gracile Eichhoff, Pycnarthrum. 
gracilipes Eichhoff, Platydactylus, 1886. 

gracilipes Hichhoff, (Platydactylus) Eurydactylus, 1909. 
grandiclava Thomson, (Polygraphus) Pseudopolygraphus. 
grandiclava Strohmeyer, Mesoplatypus. 
grandis Erichson, Phiewotrupes. 
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granulatum Blandford, Styphlosoma. 
granulatus Ratzeburg, (Bostrichus) Glyptoderus. 
guanajuatensis Dugés, (Xyleborus) Aneretus. 
hedere Schmitt, (Hylesinus) Kissophagus. 
heterodoxus Casey, Renocis. 
hicoriz LeConte, Chramesus. 

hispidus Klug, (Hylesinus) Diamerus. 

hubbardi Schwarz, Cactopinus. : 
hystrix LeConte, (Hylesinus) Chetophleus. ) | 

imitans Eichhoft, Eidophelus. 
ingens Eichhoff, (Pterocyclon) Phthorius. 
insignis Saunders, Tesserocerus. 
inurbanus Broun, Mesoscolytus. 

jucundus Chapuis, Ceratolepis. 
kolbei Schautuss, Dacryostactus. 

levigatus Chapuis, Ctenophorus. 
levigatus Ferrari, Scolytodes. 
lambottei Chapuis, Nemobius (not Serville, 1839). 

lambottei Chapuis, (Nemobius) Monebius. 
laricis Fabricius, (Bostrichus) Onthotomicus, 1867. 
laricis Fabricius, (Bostrichus) Neotomicus, 1911. 
laterale Eichhofi, Pterocyclon. 

lederi Reitter, (Cryphalus) Cryphalops. 
letzneri Ferrari, Pseudocorthylus. 
lewisi Blandford, Hyorrhynchus. 
lichtensteinii Ratzeburg, Pityophthorus. 

ligniperda Fabricius, (Bostrichus) Hylurgus. 
lineatus Olivier, (Bostrichus) Xyloterus. 

longicollis Chapuis, Periommatus. 
magnus Sampson, Cnestus. 
major Strohmeyer, Crytogenius. 

mediterraneus Eggers, (Dryocetes) Pseudothamnurgus. 
mexicana Dugés, Chapuisia. 
mexicanus Blandford, Dexdroterus. 
micans Kugelann, (Bostrichus) Dendroctonus. 
mikado Blandford, (Scolytoplatypus) Txniocerus. 
minimus Fabricius, (Hylesinus) Carphoborus. 
monographus Fabricius, (Bostrichus) Xyleborus. 
moritzi Ferrari, Brachyspartus. 
mucronatus Blandford, Craniodicticus. 

mundulus Broun, Homarus, 1881. 

mundulus Broun, (Homarus) Acrantus, 1882. 
murex Blandford, Styracopterus. 
nigripennis Blandford, Metacorthylus. 
nitidicollis Motschulsky, Olonthogaster, 1866. 
nitidicollis Motschulsky, (Olonthogaster) Holonthogaster, 1872. 
nitidulus Guérin, Piezorhopalus. 
obliquecauda Motschulsky, Phieotrogus. 
obscurus Marsham, (Dermestes) Hylastinus. 
olex Fabricius, (Bostrichus) Phleotribus. 
ovicollis Blandford, Tricolus. 

parvulus Ferrari, Microcorthylus. 
perfoliatus Wollaston, Phleophthorus. 
permirus Schautuss, Scolytoplatypus. 
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picex Ratzeburg, (Bostrichus) Txnioglyptes. 
pila Blandford, Spherotrypes. 
pilosus Knoch, (Dendroctonus) Xylechinus. 
pimeloides Schaufuss, Lissoclastus. 
pinifex Fitch, (Hylastes) Hylurgops. 
piniperda Linnzeus, (Dermestes) Tomicus, 1802. 
piniperda Linnseus, (Dermestes) Dendroctonus, 1840. 
piniperda Linneeus, (Dermestes) Blastophagus, 1864. 

piniperda Linneus, (Dermestes) Myelophilus, 1878. 

platypus Illiger, Cylindra. 
polygraphus Linnzus, (Dermestes) Polygraphus. 
psaltes Hagedorn, Bothryperus. 
puberulus Chapuis, Dryotomus. 
pumilus Mannerheim, (Hylastes) Dolurgus. 
puncticollis Blandford, Scolytopsis. 
pusillus Gyllenhal, (Bostrichus) Crypturgus. 

quadrioculatus Hagedorn, Spongotarsus. 

quadrispinatus Chapuis, Diapus. 
regius Hagedorn, Ozopemon. 

reht Hagedorn, Phleosinites. 
retustpennis Blandford, Glochinocerus. 
rimosus Eichhoff, Pagiocerus. 
rude Blandford, Phrixosoma. 

rudis Erichson, Phieoborus. 

rufipennis Kirby, (Apate) Lepisomus. 
rufipes Eichhoff, Anchonocerus. 
rufopalliatus Eichhoff, Araptus. 
rufopiceus Broun, Stenopus, 1881. 
rufopiceus Broun, (Stenopus) Inosomus, 1882. 

sannio Schaufuss, Pecilips. 
schellwient Hagedorn, Hylastites. 
schwarzi Hopkins, Erineophilus. 

scolytoides Eichhoff, Xyloctonus. 
scolytus Fabricius, (Bostrichus) Scolytus, 1762. 
scolytus Fabricius, (Bostrichus) Eccoptogaster, 1793. 

scolytus Fabricius, (Bostrichus) Coptogaster, 1807. 
sepicola Levendal, Lymantor. 

sexspinosus Motschulsky, Eccoptogaster. 

spartw Chapuis, Phleophthorus. 
spinipennis Eichhoff, Acanthurus. 
spinosus Blandford, Acanthotomicus. 

spinosus Hagedorn, Adiexretus. 
spinulosus Rey, (Phleophthorus) Phthorophleus. 
stenographus Duftschmidt, (Bostrichus) Cumatomicus. 
strigicollis LeConte, Cnesinus. 
sirigillatus Chapuis, Nemophilus. 
subretusus Wollaston, Triotemnus. 

suturalis LeConte, Micracis. 

thomsoni Chapuis, Spathidicerus. 
thoracicus Erichson, Amphicranus. 
thoracicus Chapuis, Cenocephalus. 
thuje Perris, (Hylesinus) Phleosinus. 
tulie Panzer, (Apate) Ernoporus. * 
transversus Chapuis, Dactylipalpus, 1869. 
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transversus Chapuis, (Dactylipalpus) Dactylopselaphus. 
truncatus Eichhoff, Bothrosternus. 

tuberculatus Chapuis, Rhopalopleurus. 
tuberculatus Chapuis, Symmerus. 
tycon Blandford, Spongocerus. 

typographus Linnzeus, (Dermestes) Ips. 
varians Lea, Ficicis. 

ventralis Sharp, Pachycotes. 
vestitus Mulsant and Rey, (Hylesinus) Chetophorus. 
vittatus Fabricius, (Bostrichus) Pteliobws. 
walkert Blandford, Cryptarthrum. 
wallacet Thomson, Crossotarsus. 

zonatus Eichhoff, Gymnochilus, 1867. 

zonatus Eichhoff, (Gymnochilus) Problechilus, 1879. 



[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER 
“ ALBATROSS,” 1907-1910.—No. 32.]| 

A NEW GENUS AND SOME NEW SPECIES OF CRABS OF THE 
FAMILY GONEPLACID AL. 

By Mary J. Ratusun, 

Assistant Curator of Marine Invertebrates, United States National Museum. 

This is the second of a series of papers describing new crabs obtained 
in Philippine and adjacent waters during the years 1907-1910 by 
the steamer Albatross of the United States Bureau of Fisheries. 
The first paper was published as No. 2044 of these Proceedings.’ 

The new forms here described are as follows: 
Carcinoplax bispinosa. Ceratoplax fulgida. 
Carcinoplax sprnosissima. Ceratoplax truncatifrons. 
Carcinoplax confragosa. _ _Typhlocarcinus craterifer. 
Carcinoplax purpurea. Hephthopelta apta. 
Carcinoplax angusta. Chasmocarcinus cavimanus. 
Carcinoplax verdensis. Typhlocarcinops decrescens. 
Carcinoplax specularis. Typhlocarcvnops marginata. 
Psopheticus hugh. Typhlocarcinops angustifrons. 
Goneplaz renoculis. Typhlocarcinops ocularia. 
Homoioplax, new genus. 

The species enumerated form an important addition to the Gone- 
placid. ‘The Philippine region appears to be a favorable locality 
for the genus Carcinoplaz, as seven well-defined species are added 
to the four already known. The occurrence of the genus Chasmo- 
carcinus 1s worthy of note, it having previously been taken only in 
American waters. 

The new genus Homovoplaz is founded on an old species. 

Family GONEPLACID. 

Subfamily CARCINOPLLACIN 4“. 

CARCINOPLAX BISPINOSA, new species. 

Type-locality—North of Marimduque: Tayabas Light (outer), 
meee, $V. 16:7" nnles; lat. 13° 42” 50”" "N.s long. °121°°51’ 30" E.; 
90 fathoms; gy. m., s.; March 2, 1909; station 5376, Albatross; one 
male. : 

1(Scientific results of the Philippine cruise of the Fisheries steamer ‘‘Albatross,’’ 1907-1910.—No. 31.] 

New species of crabs of the families Grapsidee and Ocypodide. Proc. U. S. Nat. Mus., vol. 47, No. 2044, 

May 7, 1914, pp. 69-85. 
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Type.—Cat. No. 46163, U.S.N.M. 
Dimensions.—Type male, length of carapace, 13.3 mm.; width of 

carapace, spines excluded, 15.3 mm.; width, spines included, 15.5 
mm.; width between outer angles of orbits, 10.8 mm.; width of front, 
5.3 mm. 

Carapace very convex from front to back, less so from side to side; 
regions scarcely indicated; surface smooth and shining, covered with 
puncte and minute granules; postero-lateral margins slightly con- 
vergent posteriorly, antero-lateral margins short, arcuate, and | 
armed with two small sharp spines, the anterior of which is about 
one and one-half times its length from the orbit and points forward, 
and the posterior of which is twice as far from the anterior spine and 
is directed obliquely outward. In the single male specimen the 
spines of the left side are shorter than those of the right side and are 
bluntly rounded; they were doubtless broken off in some previous 
stage. The anterior edge of the front is nearly straight, and close 
behind and parallel to it there is a sulcus; sides of front obliquely 
longitudinal, with a depression above the antenna. The orbital 
margin has a finely granulated edge; the upper part slopes slightly 
backward and is a little sinuous. 

The right cheliped is heavier than the other; a short, stout, acute, 
curved spine is on the upper margin, distal to the middle; the carpus 
is longer than wide and is armed with two spines, one at the inner 
angle and one at the outer angle, the former the larger; the manus 
is thick, its lower margin is arcuate, especially in the larger chela, 
where the height of the manus is nearly equal to its superior length; 
the fingers meet when flexed, their prehensile edges are irregularly 
toothed; the larger dactyl bears a large backward-pointing basal 
tooth in both sexes; tips of fingers crossing. In the large chela the 
terminal half of the fixed finger and the entire length of the dactylus 
below and two-thirds of its length above are a medium shade of 
horn-color; in the small chela the terminal half of both fingers is 
the same color. 

The ambulatory legs are slender, the last three segments hairy, 
especially the dactyls, which are styliform, with the anterior or 
upper margin nearly straight. 

The last five segments of the male abdomen form a triangle, 
slightly constricted between the fifth and sixth segments. 

Differs from C. indica’ in having two lateral spines instead of — 
three, in the less advanced front, in the absence of a spine from the 
lower, outer margin of the arm, in the absence of a third, or dorsal 
spine, from the wrist, and in the shorter, stouter chelipeds. 

1 Carcinoplar longimanus indicus Doflein, Wiss. Erg. deutsch. Tiefsee-Exped. Valdivia, 1898-99, vol. 6, 

1904, p. 114, pl. 35, figs. 1 and 2. 
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CARCINOPLAX SPINOSISSIMA, new species. 

Type-locality— Between Cebu and Bohol: Lauis Point Light, 
heed0?) 3.5. miles; lat. 10°10’ N.; long: 123° 53’ 15°” E.; 165 
fathoms; gy. m., s.; temp. 54.4° F.; March 25, 1909; station 5417, 
Albatross; one male. 

Type.—Cat. No. 46173, U.S.N.M. 
Dimensions.—Type male, length of carapace, 28.3 mm.; width 

of carapace, spines excluded,. 32.6 mm.; width, spines included, 
33.5 mm.; width between outer angles of orbits, 19.2 mm.; width 
of front, 9.4 mm. . 

Carapace very convex from-front to back. Only the cardiac, intes- 
tinal, and posterior gastric regions are defined. Surface pubescent. 
Postero-lateral margins slightly convergent; antero-lateral margins 
shorter, armed with three sharp spines, of which the first is smaller 
than the second and third, which are subequal; the first spine may 
have an accessory spine on its posterior slope or two or three small 
spines or spinules outside its base; the second lateral spine has some- 
times a very small spinule on its posterior slope. Edge of front 
beveled, faintly trilobed, granulate. Margin of orbit with sharp 
granules above, which become larger and spinelike at the outer angle 
and below; a short and small V-shaped sinus is situated at the middle 
of the upper margin. 

Subhepatic and pterygostomian regions rough with sharp granules. 
Lower surface of crab pubescent, with longer hairs bordering the 
abdomen. Upper-outer surface of chelipeds long-hairy. Merus with 
a slender curved spine above, and several smaller uneven spines 
on the lower margins; surface near the margins rough with sharp 
granules. Exposed surfaces of carpus and manus also rough with 
sharp granules and small spines, the spines being situated near the 
inner angle of the wrist and in irregular longitudinal rows on the palm. 
The inner carpal spine is strong and acuminate and may bear spinules; 
near the outer angle there may be one, two, or three small spines. The 
spines of the palm include a very small one at the superior distal angle. 
Both fingers have two rough crests on the outer surface; the upper 
edge of the dactylus is rough with spinules. The brown color of the 
fingers extends on the outer margins from two-fifths to one-half the 
length from the tip; but on the prehensile edges from one-half to the 
whole length; prehensile edges irregularly toothed, meeting in the 
smaller cheliped, slightly separated in the larger cheliped; tips cross- 
ing; basal tooth of larger dactylus of moderate size. 

Ambulatory legs fringed with long hair, merus joints with a small, 
slender, curved, subdistal spine; the third pair is nearly two and one- 
fourth times as long as the carapace, its merus is a trifle more than 
four times as long as wide; carpus and propodus of last pair consid- 
erably widened. 
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CARCINOPLAX CONFRAGOSA, new species. 

Type-locality— Between Cebu and Bohol: Cruz Point (Bohol), S. 
20° E., 6 miles; lat. 9° 49’ 35’’ N.; long. 123° 45’ E., 127 fathoms; 
temperature 59° F.; March 25, 1909; station 5420, Albatross; one 
female. 

Type.—Cat. No. 46153, U.S.N.M. 
Dimensions.—Type female, length of carapace, 38.7 mm.; width 

of carapace between tips of last lateral spines, 45 mm.; width between 
outer angles of orbits, 24.3 mm.; width of front, 11.7 mm. 

Carapace very convex, inclining strongly downward anteriorly and 
postero-laterally; regions well defined, the hepatic region depressed; 
the granulation of the carapace is so coarse as to be visible to the 
naked eye, especially coarse on the branchial region; antero-lateral 

margin much shorter than the postero-lateral and armed with three 
well-developed teeth or spines, the first tooth distant from the orbit 

and the shortest, most dentiform and blunt-pointed, the second an 
acute-pointed tooth, the last a conical, sharp spine directed nearly 
forward; the three sinuses increase slightly in width from the anterior 

to the posterior; the carapace is just as wide a little behind the last 
teeth as it is between the tips of the last teeth. | 

The front, though nearly transverse, is bilobed, each lobe slightly 

concave and forming a small submedian tooth; a sulcus just behind 
the margin; a depression definitely separates the front from the orbits; 
the upper margin of the latter is transverse and furnished with bead 
granules; the granules of the lower margin are more pointed and more 
separated. 

The chelipeds are distinctly unequal, short and stout; surface 
coarsely and unevenly granulate; a strong spine on the upper margin 
of the merus and the inner angle of the carpus and a smaller spine at 
the outer angle of the carpus. The greatest height of the larger palm 
is just equal to its superior length; a deep sulcus above the lower 
margin of the fixed fingers is continued back a little on the palm. 
Fingers elongate, gaping slightly when closed, teeth uneven, a large 
basal tooth on the larger dactyl; the brown color of the fingers occu- 
pies about half their length on the smaller chela, and runs up farther 
on the prehensile teeth; the brown is more extensive on the larger 
chela. | 

The legs are very hairy, especially on the margins of the last three 
segments. The third leg is twice as long as the carapace. 

This species is not a typical Carcinoplaz, as the carapace is not so 
smoothly rounded as in other species, and the front shows two sub- 
median teeth. j 

e CARCINOPLAX PURPUREA, new species. 

Type-locality—Near Marinduque Island: Tayabas Light (outer), 
N. 53° W., 18.7 miles; lat. 13° 42’ 50’’ N.; long. 121° 51’ 30’’ E.; 90 
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’ fathoms; gy. m., s.; Mar. 2, 1909; station 5376, Albatross; one ~ 
female ovig. (type), one juv. 

Type.—Cat. No. 46143, U.S.N.M. 
Dimensions.—Type female, length of carapace, 29.5 mm.; width 

of carapace, 38.2 mm.; width, between outer angles of orbits, 21 mm. ; 
width of front, 9.7 rine 

Carapace very broad, with the antero-lateral margins very short 
and the postero-lateral margins almost parallel; surface very convex, 
both from front to back and from side to side, and covered with 

closely set granules which are much depressed and obscure on the 
posterior mesogastric and cardiac regions, elsewhere visible to the 
naked eye. The antero-lateral margin bears two projections, a tuber- 
cle distant from the orbit, and at a still greater interval a small for- 
ward-projecting spine. This spine is proportionally larger in small 
specimens. The postero-lateral margin has a small sinus some dis- 
tance behind the spine. The anterior margin of the front is slightly 
concave, being most advanced at the outer angles, and also a little 
sinuous; the customary submarginal depression is hairy; sides of 
front very oblique, the sulcus between front and orbits being well 
marked. The upper margin of the orbit is concave, obscurely granu- 
late, the lower margin has fewer, larger granules; the outer angle is 
pronounced but not dentiform. 

The chelipeds (of the female) are rather elongate and unequal, 

coarsely granulate except on the fingers; the merus has a large 
tubercle on its upper margin; the carpus is considerably longer than 
wide, and bears a long, stout, blunt tooth or spine at its inner angle 
and a small, slender, sharp spine at its outer angle; the propodus is 
very thick, having a smooth, blunt, longitudinal ridge running through 
the middle of the inner surface. The larger palm is nearly one and 
one-half times as long, measured on the upper margin, as it is high, 
while the smaller palm is more than one and one-half times as long as 

high; a shallow longitudinal groove runs along the outer surface 
where it rounds into the upper surface. Fingers compressed, almost 
meeting when closed, armed with several large teeth interspersed 
with small ones, the larger dactylus bearing a large blunt, backward- 
pointing tooth at its base. 

Legs very hairy, the last three joints clothed with long hairs which 
in the first three pairs form a furry coat but in the last pair are mostly 
marginal. 

This species has much in common with C. longymanus, especially 
in the shape of wrist, chelze, and carapace; the carapace, however, 
has more parallel sides behind the spines, the orbits are smaller and 
there is no tooth outside the orbit, as in longimanus. The arm has 
a tubercle in place of a spine; the wrist has a much smaller outer 
spine, although the inner spine is similar in the two species; and 
there is no prominent tubercle inside the palm. 
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CARCINOPLAX ANGUSTA, new species. 

Type-locality—Near Marinduque Island: Tayabas Light (outer), 
N. 53° W., 18.7 miles; lat. 13° 42’ 50” N.; Tong. 121° 51" 307 ae 
90 fathoms; gy. m., s.; March 2, 1909; station 5376, Albatross; one 
female type, one male juv. 

Type.—Cat. No. 46166, U.S.N.M. 
Dimensions.—Type female, length, 23.8 mm.; width of carapace, 

27.6 mm.; width between outer angles of orbit, 18.7 mm.; width of 
front, 9.8 mm. 

A very narrow species. Carapace suboctagonal, the orbits being 
so oblique that they are almost in line with the adjacent antero- 
lateral margin, and the postero-lateral margins being not far from 
parallel. Carapace very convex, regions scarcely indicated, granu- 
lation fine and even, depressed, the granules trending forward. 
Margin of front faintly bilobed, each lobe slightly concave; corners 
broadly rounded; a notch above the antenna where the front joins 
the orbital margin. Upper margin of orbit nearly straight, the 
sulcus at its middle small but well marked; a small scallop at the 
outer angle; lobe at inner lower angle occupying half the lower 
margin of the orbit and very large and prominent. On the lateral 
margin of the carapace a small blunt tooth or large tubercle followed 
at a short distance by a very slight obtusangled tooth almost imper- 
ceptible; the distance from the orbit to the first tooth is greater 
than that between the two teeth. Behind the second tooth the 
margin is somewhat sinuous. 

The margin of the epistome is cut into six scallops. 
Chelipeds short and stout; merus with a short spine or tooth on 

upper margin; carpus large, with its inner angle swollen and tipped 
with a stout blunt spine. While the merus and carpus are granu- 
lated, the chele are smooth except for a low granulation on the 
upper surface. The larger palm, measured on its upper margin, is 
but little longer than its greatest height; a short, blunt tooth at end 
of upper margin; the fingers fit close together when shut, and cross 
considerably behind the tips; the brown color runs two-fifths the 
length of the dactylus, not so far on the fixed finger, but on both 
fingers the color extends further on the prehensile edge; above the 
lower margin of the immovable finger and extending back on the 
palm there is a deep groove. The length and height of the smaller 
palm are subequal, otherwise that chela is similar to the other. 

Legs slender; the propodus of the last pair is considerably en- 
larged; this does not show on the right leg, which is abnormally 
reduced; last three segments moderately hairy. 

In its narrow carapace this species resembles C. bispinosa but 
differs in its antero-lateral projections being bluntly dentiform in- 
stead of sharply spinose, in the orbits being oblique instead of trans- 
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verse, in the inner carpal spine being sharp instead of blunt, in the 
absence of an outer spine from the carpus, and the much narrower 
abdomen of the male. 

CARCINOPLAX VERDENSIS, new species. 

Type-locality.— Verde Island Passage: Sombrero Island, S. 80° E., 
18.9 miles; lat. 13° 45’ 05’’ N.; long. 120° 30’ 30’’ E.; 394 fathoms; 
en. m., s.; temperature 43.7° F.; January 21, 1908; station 5119, 
Albatross; one female ovig. 

Type.—Cat. No. 46167, U.S.N.M. 
Dimensions.—Female, length of carapace, 10.6 mm.; width of 

carapace, exclusive of spines, 12.7 mm.; width, inclusive of spines, 
13 mm. | 

This species is narrower than C. longipes, the tooth next the orbit 
is much smaller and is a little less advanced than the outer end of 
the orbit, the next two antero-lateral projections are spines which 
are stouter and a little flattened, approaching the form of teeth; the 
postero-lateral margins are nearly straight and not very convergent; 
the denticle above the arm-joint is smaller and blunt; the spine at 
the inner angle of the wrist is larger, being strongly expanded on its 
proximal margin; the larger palm is higher and the prehensile teeth 
are lower; the fingers are very dark, nearly black; the legs are not 
quite so long and slender, and their carpus-propodus is a little more 
dilated. 

CARCINOPLAX SPECULARIS, new species. 

Type-locality.—Off southern Luzon: Sombrero Island, S. 7° W., 
9.5 miles; lat. 13° 51’ 30’’ N.; long. 120° 50’ 30’’ E.; 159 fathoms; 
dk. gn. m.; January 17, 1908; station 5113, Albatross; one male. 

Type.—Cat. No. 46164, U.S.N.M. 
Dimensions.—Type male, length of carapace, 16.9 mm.; width of 

carapace, exclusive of teeth, 21 mm.; extreme width of carapace, 23 
mm.; width between outer angles of orbits, 13.6 mm.; width of front, 
6.7 mm. , 

This species has a strong resemblance to C. longipes.1. The cara- 
pace is a little wider and appears wider than the measurements 
indicate on account of the broad. antero-lateral teeth. The con- 
spicuous pits of longipes are wanting. The first tooth is larger and 
more advanced than in longipes, with extremity rounded and lies 
close to, without embracing, the orbital margin; second and third 
teeth spiniform but not slender, the second one strongly curved, 
interspaces subequal. The edge of the front in front view is dis- 
tinctly arcuate; in dorsal view faintly sinuous. The preorbital 
margin is nearly longitudinal. Eyes larger than in longipes. 
—_—_— ee eet 

1 Nectopanope longipes Wood-Mason, Ann. Mag. Nat. Hist., ser. 6, vol. 7, 1891, p. 262. 
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The tooth on the upper margin of the merus of the cheliped is strong. 
The carpus is longer, measured from the articulation with the merus, 
than it is in the opposite direction, inner tooth excluded. This tooth 
is broad, thick, and blunt. 

The chele are very unequal. On the upper surface of the manus 
there is an elongate-oval area which is nearly smooth and shining; 
viewed with a lens, it shows scattered granules, but presents an alto- 
gether different appearance from the rest of the manus, which is 
covered with crowded granules. The immovable finger is very wide 
at the middle. The color on the fingers is a light horn-color and 
covers about two-thirds of their length. 

The ambulatory legs are not so long and slender as in C. longipes. 
Abdomen of male narrower than in that species. 

PSOPHETICUS HUGHI, new species. 

Type-locality Northern Mindanao: Macabalan Point Light,S.31° 
to 39° E., 6 to 7.7 miles; lat.8° 35’30’’ to 37’ 15’’ N.; long. 124° 36’ E.; 
200-220 fathoms; gn.m.; August 5, 1909; station 5504-5505, Albatross; 
one male. 

Type.—Cat. No. 46180, U.S.N.M. 
Dimensions—Type male, length of carapace, 45.4 mm.; width 

without spines, 56.2 mm.; width with spines, 60 mm.; width between 
outer angles of orbit, 42.3 mm. 

Carapace narrow, four-fifths as long as broad, with the sides strongly 
arched; surface very convex from front to back, conspicuously though 
irregularly punctate and pitted. The subtruncate front is slightly 
more advanced at the rounded angles than elsewhere; there is a very 
shallow sinus at the middle; the furrow above the edge is deep and 
narrow. Upper margin of orbit very oblique, but not so strongly 
sinuous as in P. stridulans; outer tooth broad, acute, directed obliquely 
outward. Spine at lateral angle of carapace acuminate and pointing 
strongly outward. 

Chelipeds long and massive. Merus with a strong, much curved 
spine at middle of upper margin, three straight, slender spmes on 
lower margin, two subdistal spmules on the inner margin. Carpus 
elongate, measured between the superior articulations with merus 
and manus; a stout, pointed spine at outer angle, inner angle pro- 
duced, subacute. The fingers of the larger cheliped gape widely in 
their basal three-fifths, the distal two-fifths is strongly bent down. 

The merus joints of the ambulatory legs are armed with a single, 
subdistal spine. 

The first segment of the male abdomen covers the sternum on either 
side and is wider than the second or third segments. 

P. hugha differs from the species previously described in its narrow 
and subcircular carapace; P. stridulans‘ is narrow but squarish, 

1 Wood-Mason, Illus. Zool. Investigator, Crust., part 1, 1892, pl. 5, fig. 1. 

Sn CTL Te ee ae ey Oe ee a ea ee ee eet 
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P. insignis + has rounded sides, but is very wide. It resembles P. 

insignis in its small exorbital tooth and the single spine on the legs; it 
resembles P. stridulans in the stout chelipeds, which are similarly 
armed, and in the general shape of palm and fingers. It differs from 
both those species in the base of the male abdomen, as the first and 
second segments do not cover the sternum in stridulans or insignis. 
Named for Dr. Hugh M. Smith, now Commissioner of Fisheries, who 

was in charge of the work of the Albatross in the Philippines. 

Subfamily GONE PLACIN At. 

GONEPLAX RENOCULIS, new species. 

Type-locality.—Off southern Luzon: Malavatuan Island (N.),S. 23° 

_E., 8.5 miles; lat. 14° 00’ 00’’ N.; long. 120° 17’ 15’’ E.; 80-102 fath- 
oms; fne. s., m., sh.; temperature 59.6° F.; July 17, 1908; station 
5278, Albatross; two females (one ovig., type; one with thin shell 
and broken). 3 

Type.—Cat. No. 46307, U.S.N.M. 
Dimensions.—Type female, length of carapace, 8.3 mm.; width of 

carapace, 12.6 mm.; width of front, 3.4 mm.; diameter of egg, about 
0.3 mm. Male, length of carapace, 4.9 mm.; width of carapace, 7 
mm.; width of front, 2.1 mm. 

The sides of the carapace are less convergent posteriorly than in G. 
rhomboides (Linneus), the spine at the outer angle of the orbit is long 
and slender, the spine behind it is dentiform, sharp, and of good size. 
The upper margin of the orbit is strongly sinuous, as it is directed 
suddenly backward before joining the outer spine; the orbit itself is 
much larger in its outer half to accommodate the large reniform eye, 
which lies in the same plane as the anterior part of the carapace; the 
eye-stalk is stout and channeled above the cornea; the cornea is 
chiefly ventral, anterior and posterior; the lower margin of the orbit 
has a tooth at about the middle of the stalk; the orbit has more of a 

tendency to divide into two fosse than in typical Goneplaz, on account 
of the great enlargement of the eye at the cornea. 

The merus of the chelipeds not only has the strong spine near the 
middle of the upper margin which is present in G. rhomboides, but it 
has two slender spines on the distal half of the lower, outer margin. 
The carpus is more elongate, and its upper face more rectangular than 
in rhomboides, the inner spine being situated farther back. 

The ambulatory legs are more slender and a little longer than in 
rhomboides, those of the third pair more than two and one-half times 
as long as the carapace. The merus joints have the customary sub- 
distal spines. 

1 Alcock, Journ. Asiatic Soc. Bengal, vol. 69, 1900, p. 310. 

59758° —Proc.N.M.vol.48—14 10 
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Subfamily PRIONOPLACIN &. 

HOMOIOPLAX, new genus. _ 

Differs from Carcinoplax Milne Edwards‘ only in having the third 
segment of the male abdomen too narrow at its base to cover the ster- 
num between the last pair of legs, a character which distinguishes the 
subfamily Prionoplacine from the Carcinoplacine. The first seg- 
ment and the proximal portion of the second segment of the abdomen 
in Homoioplaz do cover the sternum, as in C. longimanus. 

Type of genus—Homovwplax haswell1 (Miers) —= Pseudorhombila 
haswelli Miers, Crust. Alert, 1884, p. 241. 

(Suococ, similar; zA@é, anything flat and broad, carapace.) 

Subfamily RHIZOPIN £Z. 

CERATOPLAX FULGIDA, new species. 

Type-locality.—Near Marinduque Island: Tayabas Light (outer), 
N. 43° W., 6 miles; lat. 13° 49’ 40” N.; long. 121° 40’ 15” E.; 83 
fathoms; gn. m.; February 24, 1909; station 5371, Albatross; one 
male type, one female. 

Type.—Cat. No. 46401, U.S.N.M. 
Dimensions.—Type male, length of carapace, 4.5 mm.; width of 

same, 7.4 mm.; fronto-orbital distance, 4.1 mm.; front, 2.2 mm.; 
length of third leg, 10.3 mm. 

Smooth, shining, and bare except for a few hairs on the terminal 
half of the legs, a border on the inner edge of the merus and carpus of 
the chelipeds, and pubescence on lower surface of carapace. The 
carapace is anteriorly deflexed, antero-lateral margins acute, postero- 
lateral margins blunt and converging behind, posterior margin arcu- 
ate. Regions scarcely indicated, although there are some pit-like 
depressions regularly placed. Front faintly bilobed, corners rounded, 
edge sharp. The pear-shaped eyes have their upper surface sepa- 
rated from their anterior surface by an acute edge continuous with the 
margin of the carapace; cornea black, ventro-terminal. 

Epistome vertical, edge sharp and straight, not emarginate. Buc- 
cal cavity broadly quadrate, filled by the maxillipeds; outer angle of 
the merus strongly produced in a truncate tooth. 

Chelipeds nearly equal, dissimilar; wrist without an inner tooth; 
propodus with a sharp, marginal line below; propodal finger a little 
deflexed; fingers when closed, nearly meeting, tips crossing; middle 
teeth of larger immovable finger prominent; teeth of smaller chela 
lower and more acute. 

Dactyli of first three legs falciform; of last leg, bowed downward 
and backward. 

First segment of male abdomen linear, almost imperceptible; sec- 
ond half as long as the third and broadest distally; lateral angles of 

1 Ann, Sci. Nat., ser. 3, vol. 18, 1852, p. 164 [128]. 



No. 2067. NEW SPECIES OF CRABS—-RATHBUN. 147 

third segment acute; third to seventh segments subtriangular with 
concave sides; terminal segment suboblong with tip rounded. | 

This species and the following one are so much wider than C. ciliata 
Stimpson ' and C. hispida Alcock * that they are in no danger of mee 
confused. 

CERATOPLAX TRUNCATIFRONS, new species. 

Type-locality —Off western Samar: Badian Island (N.), N. 27° E., 
5.75 miles; lat. 11° 31’ 40’’ N.; long. 124° 42’ 40’’ E.; 32 fathoms; 
gn. m.; April 14, 1908; station 5206, Albatross; one male. 

Type.—Cat. No. 46399, U.S.N.M. 
Dimensions.—Type male, length of carapace, 4.4 mm.; width of 

same, 7.4mm.; fronto-orbital distance, 3.7 mm.; front, 1.8 mm. 
This species is so closely allied to the preceding, C. fulgida, that it 

can best be described by comparison. The greatest width of the cara- 
pace is further back, the antero-lateral margins being longer and the 
postero-lateral shorter; the latter converge very little, almost imper- 
ceptibly. The front is truncate; the eyes viewed from before are 
higher; the ischiognath is wider; fingers longer; those of the smaller 
‘chela more deflexed and with smaller teeth, the immovable finger of 
the larger chela with less prominent teeth; bore of abdomen narrower, 
first segment longer, being plainly one third segment much less 
extended laterally, its angles nearly “ahs angles, terminal segment 
shorter, its length and breadth equal. 

TYPHLOCARCINUS CRATERIFER, new species. 

Type-locality—East of Masbate Island: Destacado Island (S.), 
mere? e., 8.5 miles; lat. 12° 15’ N.;. long. 123°°57’ 307’ “E:: 80 
fathoms; s., m., sh.; April 20, 1908; station 5213, Albatross; one 
female. 

Type.—Cat. No. 46397, U.S.N.M. 
Dimensions.—Type female, length of carapace, 9.9 mm.; width of 

same, 13.5 mm.; fronto- penal distance, 5.7 mm.; width of front, 
2.8 mm. 

Surface covered with pubescence; margins frmged. The anterior 
part of the carapace is strongly bent down, the postero-lateral margins 
are subparallel and form a small, obtuse tooth at their union with the 
antero-lateral margins; posterior margin arcuate. The grooves sep- 
arating the branchial from the gastric and cardiac regions are deep; 
mesogastric region well-defined; from it a median furrow leads to the 
edge of the front; when the pubescence is removed, the carapace 
appears coarsely punctate; near the lateral margins it is finely granu- 
late; near the end of the cervical suture and almost in line with the 
orbital tooth there is a small but conspicuous crater-like pit; behind 

1 Alcock, Journ. Asiatic Soc. Bengal, vol. 69, 1900, p. 320, and synonymy. 

2 Journ, Asiatic Soc. Bengal, vol. 69, 1900, p. 321. 
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and outside this there is a much smaller and shallower pit. Edge of 
front bilobed. Upper surface of eye flat, smooth, hemispherical; 
cornea black, terminal. 

Sides of buccal cavity parallel; anterior edge arcuate. Maxillipeds 
filling the cavity, merus with antero-external angle slightly produced. 
Pterygostomian regions protuberant. 

Chelipeds equal in the female; they are granulous toward the 
margins and smooth in the middle; lower margin of propodus acute, 
not deflexed; fingers meeting when closed, except for a very small 
gape at base; teeth of the immovable finger larger than those of the ~ 
dactylus, the highest tooth being the third from the base. 

The only legs preserved are those of the last pair and a single unat- 
tached one; they are smooth and fringed with long hair. 

This species is larger than 7. nudus Stimpson,’ villosus Stimpson * 
and rubidus Alcock;? the first two have two or more lateral teeth 

instead of one, while 7. rubidus has none. 

HEPHTHOPELTA APTA, new species. 

Type-locality Between Cebu and Bohol: Lauis Point Light, 
N. 27° E., 17.8 miles; lat. 9° 58’ 30’’ N.; long. 123° 46’ E.; 175 
fathoms; gn. m.; temperature 54.5° F.; March 25, 1909; station 
5419, Albatross; one male. : 

Type—Cat. No. 46389, U.S.N.M. 
Dimensions.—Type male, length of carapace, 8 mm.; width, 9.7 

mm.; width across front and orbits, 4.5 mm.; length of third leg, 

17.2 mm. 7 
Carapace granulous and pubescent, with somewhat longer hairs 

on the lateral margins, edge of front not visible in dorsal view. Eye- 
stalks moderately constricted next the cornea; although the smooth 
corneal surface is large, the pigment spot is small and dull-colored. 
The basal joint of the antennules fills the fossette but is not bulging. 
The maxillipeds gape considerably, and when in place the palpus 
does not cover the orifice of the efferent branchial canal; the merus 
has its rounded outer angle produced a little. 

The chelipeds are rather massive and very unequal; margins of 
merus granulous, a few granuliform denticles projecting from the 
lower margin; a tooth at inner angle of carpus. Larger chela 
smooth except on the margins; palm high and thick; fingers meet- 
ing in their distal third; the immovable finger is bent down at its 
extremity, its upper edge along the gape is bent strongly outward 
and forms a tooth distal to the middle; near the base of the concave 
prehensile surface there is a tubercle; dactylus arched, having a 
large tooth near its middle. Smaller chela thick, lower surface 

1 Alcock, Journ. Asiatic Soc. Bengal, vol. 69, 1900, p. 322, and synonymy. 

2 Journ. Asiatic Soc. Bengal, vol. 69, 1900, p. 323. 
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flattened, oblong, with pronounced inner and outer margins, and 
not reaching as far as the finger, the inner margin ending distally 
in a prominent angle rounded off, the outer margin ending in a stout, 
blunt, outward-pointing spine; inner surface of palm rising in an 
obliquely-longitudinal crest through the middle; the inner margin 
of the upper surface ends proximally in a tubercle; surface finely 
eranulous; upper surface also rugose; lower margins and inner crest 
tuberculous; fingers meeting throughout, finely toothed, outer mar- 
gins fringed with hair. When the smaller cheliped is flexed there 
is formed on the lower side a small hole bounded by the ischium, 
merus, and propodus; it is probable that this hole serves as a pas- 
sage for water into the left afferent branchial canal. The gape 
between the fingers of the larger cheliped forms, when that member 
is flexed, an oval area fringed with hair, widening toward the body 
by the peculiar slope of the immovable finger, and situated directly 
over the orifice of the right branchial canal. 

The narrow legs are pubescent and the last three joints fringed 
_ with hair. 

Between the fourth and fifth segments of the sternum a narrow 
plate is intercalated; this character is generic. In this species the 
plate covers the genital canal leading from the coxa. The abdomen 
is small, first segment almost concealed under carapace, third to 
fifth segments partially fused, third to seventh segments subtrian- 
gular, seventh segment oblong. 

This species differs from H. lugubris + in its constricted eyestalks, 
in the produced outer angle of the merognath, in the arching dactylus 
and deflexed immovable finger of the large cheliped, and the flat 
lower surface of the small cheliped. 

CHASMOCARCINUS CAVIMANUS, new species. 

Type-localhity—Tanon Strait, east coast of Negros: Pescador 
felana, NN: 72° E., 3.3 miles; lat. 9° 56’ 30°’ N.; long. 123° 15’ _E.; 

300 fathoms; gn. m.; temperature 62.8° F.; April 1, 1908; station 

5189, Albatross; one male. 
Type.—Cat. No. 46413, U.S.N.M. 
Dvymensions.—Type male, length of carapace, 11.6 mm.; width of 

same, 14.4 mm.; fronto-orbital width, 7 mm.; front, 3.3 mm. 
The carapace is loosely covered by a short, thin pubescence the 

removal of which discloses coarse puncte and fine granules; the latter — 
are especially abundant on the median regions and near the margins. 
The longitudinal depressions at the inner angles of the branchial 
regions are very deep. The carapace is widest a little in front of the 
postero-lateral angles; middle third of posterior margin transverse; 
upper margin of orbit transverse; front with sides slightly convergent 

1 Alcock, Journ, Asiatic Soc. Bengal, vol. 69, 1000, p. 327, and synonymy. 
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anteriorly, edge bilobed with a shallow emargination, outer angles 
rounded. 

The eyes are of fair size; the stalk tapers a little distally; cornea 
well-developed, covering the whole end of the stalk. The basal seg- 
ment of the antennules is ventrally flattened; second segment very 
long, as long as the orbit is wide; third segment five-sixths as long as 
second; flagellum about one-third as long as the preceding segment, 
each of its segments fringed with long hair, longer than the whole 
flagellum. The epistome is much deeper in the middle than else- 
where, curving backward between the palps of the maxillipeds; the 
edge is thin and vertical. Sides of buccal cavity parallel. Maxillipeds 
widely gaping, the gape wider than either endognath; outer prec of 
merus convex. 

Chelipeds very unequal; the merus is sparingly furnished with fine 
granules, the lower edge bears a few spines; the carpus has a strong 
inner spine, and its upper surface is inwardly granulate; the palm has 
rounding margins and is granulate above; fingers of the large chela 
irregularly toothed; on the dactylus there is a large tooth near the 
base, then a small one followed by a sinus and a medium-sized tooth; 
opposite this cluster of teeth the immovable finger is armed with an 
irregular molariform tooth which is directed outward; near the tip 
are two teeth diminishing distally; the fingers gape moderately 
except at the terminal third; lower edge of fixed finger convex. The 
palm of the smaller chela of the male has on the inner surface reaching 
from the middle to the lower edge a large blunt compressed tooth; 
proximal to this tooth the surface is deeply hollowed out, the cavity 
embracing also a part of the outer surface. When the cheliped is 
flexed, the tooth fits in a sinus on the inner margin of the arm between 
two tubercles. The fingers fit close together; those of the dactylus 
are all shallow except one near the base; those of the fixed finger are 
narrower and more acute and about four of them at intervals are 
enlarged. 

Legs slender, pubescent, and hairy, first three dactyli styliform, 
fourth recurved. 
Abdomen and sternum granulate; abdomen small; first segment 

very short especially across the middle; second widening distally; 
third, fourth, and fifth fused; outer angles of third blunt; sixth with 
a low, broad, terminal tubercle; terminal segment suboblong. A 
broad plate is intercalated between the fourth and fifth segments of 
the sternum. 

This species is nearest to C. typicus 1, in which the carapace is nar- 
rower, the chele flattened, the fingers of the larger chela strongly 
deflexed and evenly toothed. 

1 Rathbun, Bull. Labor. Nat. Hist. State Univ. Iowa, vol. 4, 1898, p. 285, pl. 7, figs. 3-5. 
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Subfamily TY PHLOCARCINOPSIN ZX. 

TYPHLOCARCINOPS DECRESCENS, new species. 

Type-locality.—Tawi Tawi Group, Sulu Archipelego: Tinakta Island 
fen. 12° W., 1.8,miles; lat. 5° 107.15’’ N.: long. 119° 53’ E.: 16 
fathoms; fne. s., blk. sp.; February 22, 1908; station 5161, Alba- 

_tross; four males, two females (one male is type). 
Type.—Cat. No o. 46407, U.S.N.M. 
Dumensions.—Type male; length of carapace, 8.2 mm.; width of 

same, 10.1 mm.; width across front and orbits, 4.6 mm.; width of 
front, 2.3 mm.; oysye of third leg, 17.5 mm. 
The surface i - almost entirely pubescent except the outer side of the 

larger palm of the male, and the margins are fringed with hair. Cara- 
pace strongly bent ae anteriorly, nearly level from side to 
side, widest near the middle, postero-lateral margins sinuous, but 
with a general longitudinal direction, posterior margin convex. 
Beginning a little behind the orbit the margin is acute and soon forms 
a narrow crest which terminates at the middle of the postero-lateral 
margin; three shallow notches form as many slight teeth or lobes; 
surface near the margin sparingly granulate; these features are not 
visible until the hair is removed. Cardiac and posterior mesogastric 
region well-defined. The eyes fill the oval orbits but do not project 
beyond the general curve of the carapace; the cornea is pale and ter- 
minal. The front is widest just above the antenne and is constricted 
behind that point, its anterior edge is arcuate and bilobed; a dorsal 
median furrow. 

The epistome is short and its posterior edge is strongly arched for- 
ward either side of the middle. Sides of buccal cavity parallel; when 
the maxillipeds are in place they do not touch each other; merognath 
subquadrate, its antero-external angle obtuse but well-defined. 

Chelipeds very unequalin the male; merus unarmed; carpus angled 
but not dentate on the inner side, sparingly granulate along the inner 
distal margin; propodus high, smooth, lower margin subacute, set off 
on the immovable finger by a deep groove; prehensile edges of fingers 
furnished with low teeth or lobes; the fingers gape narrowly and cross 
at the tips; in alcohol they are light horn-color. In the female the 
chelipeds are nearly equal, both are covered with pubescence, and 
the fingers nearly meet. 

Although the length of the legs is represented by 3.2.1.4, the third 
being the longest and the fourth the shortest, yet their dactyli diminish 
notably in length from the first to the fourth pair, a fact to which the 
specific name draws attention. 

The second and third segments of the abdomen have their lateral 
margins angled; the fourth to seventh segments taken together are 
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oblong with the sides moderately convergent; all the segments are 
distinct. 

This species differs from 7. canaliculata Rathbun‘ and T. piro- 
culata Rathbun ? in its narrower fronto-orbital region, less than half 
as wide as the carapace, instead of more than half, as in those species; 
in the dactyli diminishing in length from the first to the fourth pair; 
in the indented lateral margins of the carapace. 

TYPHLOCARCINOPS MARGINATA, new species. 

Type-locahty.—Off eastern Palawan: 30th of June Island, N. 29° 
E., 12.2 miles; lat. 9° 12’ N.; long. 118° 28’ E.; 27 fathoms; fne. 
gy. s.; April 3, 1909; station 5426, Albatross; one male. 

Type.—Cat. No. 46395, U.S.N.M. 
Dimensions.—Type male, length of carapace, 6.7 mm.; width of 

same, 8.7 mm.; width across front and orbits, 4.5 mm.; width of 

front, 2.3 mm.; length of third leg, about 14.2 mm. (The tip of the 
dactyl is broken off.) 

Surface pubescent, margins scantily fringed with hair. Carapace 
nearly level from side to side, bent down anteriorly so as to conceal 
the edge of the front in dorsal view; H-depression deep, mesogastric 
region wholly delineated, protogastric partially so; posterior half of 
carapace granulate, granules elsewhere obscure and scattered; pos- 
tero-lateral margins straight and posteriorly convergent; antero- 
lateral margins long, denticulate, three interruptions in the denticles 
forming three teeth; the anterior tooth is truncate, on the other 
teeth the anterior denticle is acute making a dentiform tooth; in the 
smaller specimen the teeth are considerably narrower and are tuber- 
culiform and subtruncate. Edge of front bilobed, lobes nearly trans- 
verse. Orbits pyriform, eyes somewhat protuberant, cornez dark, 
ventral-terminal. 

Epistome well developed and with a sharp edge; buccal cavity 
quadrate (as to sides and front, in ventral view) with corners rounded, 
completely filled by the broad maxillipeds; the outer edge of the 
merognath slants outward to the anterior angle. 

Chelipeds not very unequal; merus and carpus granulate toward 
the margins; palm unevenly granulate, most so near the lower mar- 
gin; fingers grooved, prehensile edges furnished with triangular teeth; 
a very small gape at base when fingers of larger chela are closed. 

Legs slender; dactyli of first three pairs subequal, of last pair much 
shorter and strongly upcurved. 
Abdomen with first segment linear; second, half as long as the 

third, both laterally acute, the third widest at its proximal end; 

1 Proc. Biol. Soc. Washington, vol. 22, 1909, p. 112. 

2 Trans. Linn. Soc. London, ser. 2, Zool., vol. 14, 1911, p. 239. 
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fourth to sixth, inclusive, moderately convergent; the seven segments 

distinct. 
The fronto-orbital distance of 7. marginata though greater than in 

decrescens is less than in canaliculata and piroculata, being little more 
than half the width of the carapace; this species is the only one of the 
genus in which the postero-lateral margins converge toward the pos- 
terior margin, and it is also peculiar in having three antero-lateral 
teeth. 

TYPHLOCARCINOPS ANGUSTIFRONS, new species. 

Type-locality Between Marinduque and Luzon: San Andreas 
Island (W.), S. 57° W., 8.5 miles; lat. 13° 38’ N.; long. 121° 58’ E.; 
50 fathoms; sft. gn. m.; April 24, 1908; station 5220, Albatross; 
one male. 

Type.—Cat. No. 46409, U.S.N.M. 
Dimensions.—Type male, length of carapace, 11.7 mm.; width 

of same, 15.1 mm.; fronto-orbital width, 6.6 mm.; front, 3.5 mm. 
Very close to T. marginata, but differs as follows: Size much 

greater; fronto-orbital distance shorter; postero-lateral margins more 
convergent; only two antero-lateral teeth, the first one in marginata 
being represented by a slight depression in the margin, without any 
break in the row of granules; the pigment spot on the eye is so faint 
as to be almost indistinguishable; the merognath is not produced at 
the outer angle. 

TYPHLOCARCINOPS OCULARIA, new species. 

Type-locality.— Between Samar and Masbate: Tubig Point, Desta- 
cado Island, N. 49° E., 5 miles; lat. 12° 12’ 35’’N.; long. 124° 02’ 48’” 
K.; 135 fathoms; gn. m., s.; March 13, 1909; station 5392, <Alba- 
tross; one male. : 

Type.—Cat. No. 46408, U.S.N.M. 
Dimension.—Type male, length of carapace, 14 mm.; width of 

same, 17.2 mm.; fronto-orbital width, 6.6 mm.; front, 3.6 mm.; 
length of third leg, 31 mm. © 

Covered with a short, close pubescence mixed with scanty soft hairs, 
except the chelipeds which are bare and shining save on the mar- 
gins; postero-lateral margins posteriorly slightly convergent; lateral 
margins entire; median regions and cervical suture defined; margins 
finely granulate; front arcuate, bilobed. Orbits suborbicular, eyes 
flat, corneze well-developed. Epistome narrow, deep, edge sharp. 
Sides of buccal cavity parallel, anterior margin arcuate; maxillipeds 
separated by a narrow gape; outer angle of merognath rounded. 

Chelipeds massive, very unequal; margins of merus and carpus 
fringed with hair; lower edge of propodus marginate; fingers of large 
chela deflexed, gape narrow, tips much curved, crossing; on each 
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finger a sharp tooth at the middle, and a molar process at the base 
which is divided into two or three teeth; the smaller chela has the 
lower margin coarsely granulous and hairy, fingers less deflexed, 
almost meeting, teeth of propodus larger than those of dactylus, 
with three of them enlarged. 

First three legs similar, fourth much shorter, with upceurved dactyl. 
First segment of vests linear; second short, with pointed ends; 

third with outer angles rounded, ones: convex except at the adele 
remainder of abdomen suboblong. 

The narrow front, round orbits and large chela with its few prehen- 
sile teeth easily distinguish this species. 



DESCRIPTIONS OF NEW GENERA AND SPECIES, WITH 
NOTES ON PARASITIC HYMENOPTERA 

By A. B. Gawan, 

Of the Bureau of Entomology, United States Department of Agriculture. 

In this paper will be found descriptions of three species of Ichneu- 
monoidea, and two genera and ten species of Chalcidoidea believed 
to be new to science. Some synonymical and other notes on de- 
scribed species are also included. 

Superfamily ICHNEUMONOIDEA. 

Family ICHNEUMONIDAE. 

Subfamily OPHIONINAR. 

Genus CASINARIA Holmgren. 

Amorphota orgyiae Howard, type of the genus Amorphoia, agrees 
with the characterization of Casynaria given by Szepligeti. Speci- 
mens of the genotype species of Casinaria are not available for com- 
parison, but descriptions of that species, Casinaria tenwwentris 
Gravenhorst, leave no doubt that Amorphota is a synonym of Casi- 
narra. | 

CASINARIA INFESTA Cresson. 

Limneria infesta Cresson, Trans. Amer. Ent. Soc., vol. 4, 1872, p. 172. 
Limnerium sessilis ASHMEAD, Proc. U.S. Nat. Mus., vol. 12, 1890, p. 433. 

Limnerium erythrogaster ASHMEAD, Proc. U.S. Nat. Mus., vol. 13, 1890, p. 434. 
Limnerium ashmeadi Dattz Torre, Cat. Hym., vol. 3, 1901, p. 90. 
Anempheres diaphaniae ViERECK, Proc. U. S. Nat. Mus., vol. 40, 1912, p. 188. 

After comparison of the types, the writer is convinced that all of 
the above names represent the same species. 

SAGARITIS DUBITATUS Cresson. 

Mesoleptus dubitatus Cresson, Proc. Ent. Soc. Phila., vol. 3, 1864, p. 259. 
Limnerium provancheri DattE Torre, Cat. Hym., vol. 3, 1901, p. 102. 

Limnerium (Campoletis) prodeniae Virrecx, Proc. U.S. Nat. Mus., vol. 40, p. 190. 

Cresson’s species undoubtedly belongs in Sagaritis, so that Dalle 
Torre’s name is unnecessary. Viereck’s types are in every way 
typical specimens of dubitatus. 

PROCEEDINGS U. S. NATIONAL Museum, VOL. 48—No. 2068. 
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Genus HYPOSOTER Foerster. 

It is the opinion of the writer that the genotypes of the following 
genera as established by H. L. Viereck! are all congeneric: 

Hyposoter Foerster, Hypothereutes Foerster, Ischnoscopus Foerster, 
Ameloctonus Foerster, and Anilastus Foerster. Hyposoter, being the 
oldest name by page preference, becomes the name to be used. 

HYPOSOTER INTERJECTUS, new species. 

Female.—Length approximately 5.5 mm. Black with close white 
pubescence on the head, thorax, and abdomen; scape and pedicel 
reddish-yellow; flagellum black; palpi, mandibles except their apices, 
tegulae, front coxae and all trochanters, except the first jomt of the 
posterior pair, pale yellow or whitish; median coxae, fore and median 
femorae and tibiae and the hind femorae reddish-yellow; hind coxae 
black, the hind tibiae blackish at base and apex with the middle paler; 
front and middle tarsi yellowish, their apices brown; hind tarsi very 
dark brown or blackish, the base of first joint pale; abdomen with 
the first segment, basal two-thirds and a narrow apical band of sec- 
ond black; following segments more or less blackish on the median 
dorsal portion; sides and venter reddish-yellow. 

Head and thorax closely punctate and opaque; antennae 36- 
jointed in the type; anterior margin of the clypeus slightly rounded; 
eyes distinctly but not deeply emarginate just above the antennae; 
ocelli distant from the eye-margin a little more than the greatest 
diameter of an ocellus, postocellar line not twice the lateral ocellar 
line; propodeum in the type with a rather poorly defined areola 
which is longer than wide and open behind; areolet of the front 
wings with a short petiole, the recurrent nervure joining cubitus 
behind the middle of the areolet; first abscissa of radius nearly half 
as long as the second; subdiscoidal vein arising from the middle of 
the second discoidal cell; nervellus of the hind wing slightly curved 
but not at all angularly broken; first joint of the hind tarsi more 
than twice as long as the second; last joint of the tarsi, not including 
the claw, about equal to the fourth joint, claw distinctly pectinate; 
longer of the hind tibial spurs very nearly two-thirds the length of 
the first tarsal jomt; abdomen dilated below from the third segment, 
not strongly compressed, the ovipositor scarcely exserted beyond 
the apex of the abdomen; spiracles of the second segment at the 
middle; petiole with a distinct fossa laterally before the spiracle. 

Male.—Unknown. 
Type-locality— Arcola, Mississippi. 
Host.—Prodema ornithogallr. 
Type.—Cat. No. 18327, U.S.N.M. 

1 Bulletin 83, U. S. National Museum, 1914. 
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One specimen from the type-locality reared by W. R. McConnell, 
June 1, 1913, and recorded in the Bureau of Entomology, United 
States Department of Agriculture, under Webster No. 9627. A 
paratype female from Lakeland, Florida, G. G. Ainslie, collector, and 
recorded under Webster No. 9402C, was reared from a larva on corn. 

The paratype has the median areola of the propodeum more poorly 
defined than in the type, the parallel carinae behind the costulae 
being almost wholly obsolete. 

The present chaotic condition of the North American Campo- 
pleginae as regards both genera and species make it practically im- 
possible to determine species of this group. A thorough revision 
may show the foregoing as well as the following species to be 
already described. 

NEPIERA BENEVOLA, new species. 

Female.—Length, 4.5 mm. Head and thorax very finely closely 
punctate and covered with short white pile; antennae slender, 27- 
jointed in the type, the first flagellar joint fully four tines as long as 
broad, following joints gradually decreasing in length; inner eye- 
margins straight or very nearly so; clypeus indistinctly separated 
from the face by a slight depression, the lateral grooves not deep; 
ocellocular le about one and one-half times the diameter of an 
ocellus and shorter than the postocellar line; mesopleurae with a 
smooth area beneath the posterior wing, otherwise sculptured like the 
mesoscutum; propodeum sculptured like the mesoscutum, scarcely 
projecting over the base of the hind coxae, not or very slightly hol- 
lowed out behind and distinctly areolated, the areola confluent with 
the petiolar area and appearing nearly twice as long as broad, the 
median basal area nearly parallel-sided and longer than broad, pro- 
podeal spiracles touching the marginal carina of the propodeum; 
areolet of the front wings sessile and receiving the recurrent nervure 
slightly before the middle; nervulus oblique; subdiscoidal nervure 
joining the second discoidal cell at the middle; nervellus of the hind 
wing curved but not angularly broken; longer of the hind tibial spurs 
a little less than half the length of the first tarsal joint; abdomen 
pilose, longer than the head and thorax, only slightly compressed; 
spiracles of the first tergite a little farther from the apex of the segment 
than from each other, postpetiole nearly parallel-sided, second tergite 
distinctly longer than the third and not compressed, its spiracles 
slightly behind the middle; following segments successively shorter; 
ovipositor exserted about one-fifth the length of the abdomen. Head 
and thorax black; antennae entirely black; mandibles, except at 
apex, tegulae, and trochanters, except the basal joint of the posterior 
pair, yellow; palpi almost white; anterior and median coxae and 
femorae and the anterior tibiae pale ferruginous, median tibiae brown- 
ish, posterior coxae and first joimt of trochanters black, posterior 
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femorae dark ferruginous and tinged with blackish at base and apex, 
their tibiae dark brown or blackish with an obscure yellowish stripe 
on each side medially, anterior and median tarsi brownish, the pos- 
terior pair black; wings hyaline, the veins and stigma usually black- 
ish; abdomen black, the dorsal tergites beyond the first each with 
a complete apical yellowish-ferruginous band which broadens out 
laterally on the segments beyond the second; ovipositor sheaths 
black. 

Male.—Kssentially the same as the female. 
Type-locality Salt Lake, Utah. 
Host.— Eurymus eurytheme. 
Type.—Cat. No. 18328, U.S.N.M. 
Five females and eight males from the type-locality, L. P. Lock- 

wood, collector, and recorded in the Bureau of Entomology under 
Webster No. 6664. 7 

Family ALYSITDAE. 

Subfamily Al.ySIIN AE. 

APHAERETA SARCOPHAGAE, new species. 

Female.—Length, about 2 mm. Black, polished; the antennal 
scape, pedicel, palpi, mandibles, legs including all coxae, and the first 
abdominal segment testaceous; wing veins and stigma dark brown, 
the second cubital cross vein pale. Antennae 23-jointed in the type; 
first flagellar jomt not longer than the scape and pedicel combined, 
about two-thirds the length of the second flagellar joint, slightly 
shorter than tle third, about equal to the fourth, and a trifle longer 
than the fifth; head about twice as wide as long antero-posteriorly, 
occiput concave and polished; frons and vertex polished, the latter 
without a median groove or with only a trace of one between the 
ocelli; face smooth with a few indistinct scattered punctures, more 
distinct on the clypeus; mandibles tridentate, the median tooth acute, 
the two lateral obtuse and not produced. Mesoscutum smooth and 
polished, without furrows; mesopleurae with a foveolate furrow below 
which does not extend to the posterior margin; propodeum mostly 
smooth, with a sharp median carina which splits about midway of the 
propodeum, the two branches inclosng a narrow wedge-shaped 
petiolar area, transverse carina present, the posterior face of the pro- 
podeum more or less wrinkled. Wings subhyaline, the stigma rather 
broader than usual for the genus; first abscissa of radius about equal 
to the width of stigma and half as long as the first transverse cubitus; 
second abscissa of radius nearly twice the length of the first transverse 
cubitus, second transverse cubitus one-half the length of the first; 
second discoidal cell effaced below. Abdomen about as long as the 
thorax; first segment bicarinate at base, convex and rugulose medially 
on the apical half, the lateral margins nearly smooth; segments 



No. 2068. NEW SPECIES OF INSECTS—GAHAN. 159 

beyond the first smooth and polished; ovipositor exserted nearly the 
length of the abdomen. 

Male.—Essentially like the female; antennae 22-jointed in the type; 
abdomen spatulate. 

Type-locality— Wellington, Kansas. 
Host.—Sarcophaga, kelly. 
Type.—Cat. No. 18329, U.S.N.M. 
Five females and five males from the type locality reared by E. O. G. 

Kelly and recorded under Webster No. 7398, Bureau of Entomology, 
United States Department of Agriculture. 

In C. T. Brues’s key to the species of this genus! this runs to section 
7, but is apparently separable from all three species in that category 
by the areolation of the propodeum and the different length of the 
second flagellar joint. 

Superfamily CHALCIDOIDEA. 

Family CALLIMOMIDAE. 

Subfamily MONODONTOMERINAHRER. 

LIODONTOMERUS, new genus. 

Antenne 13-jointed, with two ring-joints; funicle 6-jointed; face 
rather long and very slightly narrowed above; occipital foraminal 
depression immargined; pronotum shorter than the mesonotum; 
propodeum without carinae and also without spiracular sulci; mar- 
ginal vein shorter than the submarginal, the stigmal shorter than the 
postmarginal; front.femorae not or only slightly swollen, posterior 
femorae with very slight indications of teeth on the lower apical 

- margin or without any teeth; first dorsal abdominal segment incised 
medially. 

Type of the genus.—Ilnodontomerus perplexus, new species. 
Plestostigmodes, Ashmead Dimeromicrus, and Idiomacromerus, Craw- 

ford have two ring-joints in the antennae. This new genus can be 
separated from the first by the short pronotum and the unswollen 
front femora, while from the others it differs in the immargined 
occiput. 

LIODONTOMERUS PERPLEXUS, new species. 

Female.—Length, 1.6 to 1.8mm. Antennae clavate; funicle joints 
all broader than long and broadening slightly toward the club; club 
broader than the funicle and about equal in length to the three last 
funicle joints combined. Head and thorax closely punctate; the pro- 
podeum less strongly sculptured than the rest of the thorax, only 
faintly lineolated medially, the sculpture more evident laterally; 

1 Twelfth Rept. State Entomologist of Minnesota, 1907, p. 212, 
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marginal vein slightly less than half the length of the submarginal and 
not quite twice the length of the postmarginal; abdomen lineolated, 
not longer than the head and thorax; ovipositor about two-thirds 
the length of the abdomen. Head and thorax brassy-green, the abdo- 
men entirely bronze above, its sides slightly darker; antennae black, 
slightly tinged with bronze; allcoxae, trochanters, and femorae bronzy; 
median and hind tibiae usuaily dark brown except at base and apex; 
front tibiae, base and apex of hind and median tibiae, and all tarsi 
yellowish; the apical tarsal joint brown. 

Male.—Similar to the female except that the head and thorax are 
brighter blue-green and the femorae less tinged with bronze; the 
third flagellar joint (first funicle joint) is often so reduced as to give 
the appearance of three ring-joints. The same is true to a less extent 
with the female. 

Type-locality— Yuma, Arizona. 
Type.—Cat. No. 18330, U.S.N.M. 
Described from 40 specimens from the type-locality reared by 

T. D. Urbahns from alfalfa seed pods infested with Brucophagus 
funebris, and recorded in the Bureau of Entomology under Webster 
No. 7202. 

Family ENCYRTIDAE. 

Subfamily HUPHLUMINARE. 

ANASTATUS SEMIFLAVIDUS, new species. 

Female.—Length, 2.3 to 2.5 mm. Head strongly punctate; eyes 
elliptical; antennal pedicel about two-thirds the length of the first 
funicle joint; ring-joint transverse; first, second, and third funicle 
joints subequal, following joints shorter; mesoscutum with the 
median and lateral lobes alike faintly scaly-punctate and hairy; the 
median lobes more distinctly sculptured bordering the lateral margins; 
scutellum and axillae very finely and closely punctured, the former 
precipitous posteriorly and the posterior face smooth; propodeum 
smooth; mesopleurae mostly smooth, but with the anterior portion 
above scaly-punctate; postmarginal vein twice as long as the stigmal, 
the marginal a little more than twice the postmarginal; abdomen 
faintly lineolate, about as Jong as the thorax. Scape reddish-yellow, 
flagellum black; head brassy-green; mesoscutum, punctate area on 
the mesopleurae, posterior face of the scutellum, propodeum, hind 
coxae, and underside of the thorax metallic blue-green; scutellum and 
axillae varying from wholly pale orange-yellow to dark brown, with 
only the bases yellowish; remainder of the thorax reddish yellow; 
legs yellowish within and along the margins, blackish or brownish 
outwardly, the femora often tinged with metallic; wings fuscous, 
the base hyaline to the beginning of the marginal vein and a broad 
hyaline transverse band before the stigmal vein; abdomen yellowish 
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above except the three apical segments, which are darker and some- 
what metallic; venter pale at base, brownish medially and metallic 
apically. | 

Male.—Head strongly punctate; antennal scape compressed and 
expanded beneath, pedicel very short, flagellum tapering slightly from 
base to apex; first funicle joint about twice as long as wide; following 
joints successively shortening; club scarcely as long as the two last 
funicle joints combined; mesoscutum and scutellum alike scaly- 
punctate, mesopleurae mostly smooth; propodeum smooth; post- 
marginal vein nearly as long as the marginal and a little more than 
twice the length of the stigmal; abdomen reticulately lineolate. 
Color dark blue-green; antennae black, the expansion of scape pale; 
abdomen beyond the first segment brownish-black; all trochanters, 
a line above and the apices of front and middle femorae, front tibiae 
outwardly for its whole length, basal third of middle and hind tibiae 
and the three basal joints of the middle and hind tarsi yellowish-white; 
front tarsi and apical two joints of the other tarsi fuscous; remainder - 
of the legs blue-green or blackish. 

Type-locality Koehler, New Mexico. 
Host.—Hemuleuca olwiae. 
Type.—Cat. No. 18331, U.S.N.M. | 
Six females and eight male specimens reared by W. F. Schlupp from 

the eggs of the above named host and recorded under Webster No. 
5054, Bureau of Entomology. 

Family PTEROMALIDAK. 

Subfamily PTHROMALINARB. 

TRIMEROMICRUS, new genus. 

Runs to Neocatolaccus in Ashmead’s key and also in that of Nicko- 
las Kourdumoff, but may be readily separated from that genus by the 
venation and the lack of appressed hairs on the thorax. 

Antennae inserted on the middle of the face, with three ring-joints 
and a distinctly jointed club; pedicel about as long as the first funicle 
joint; joints of the funicle subequal and subquadrate; mandibles 
each with four very short teeth; eyes ovate and practically bare; head 
from in front not longer than broad, the clypeocular line a little longer 
than half the height of the eyes, cheeks rounded; seen from above the 
head is narrow antero-posteriorly, the occiput only slightly concave 
and immargined, ocellocular line about equal to the lateral ocellar 
line, the postocellar line fully twice the length of the ocellocular line; 
face below the antennae not curved under; pronotum short and as wide 
as the mesonotum; scutellum without a cross furrow; propodeum 
short, without a neck, the spiracular sulci and lateral folds distinct, 
spiracles distinctly elliptical; wings bare at base, the marginal and 
postmarginal veins nearly equal, the stigmal about two-thirds the 

59758°—Proc.N.M.vol.48—14——-11 
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length of the postmarginal; legs normal; abdomen conic-ovate, not 
wider than the thorax, its first dorsal segment comprising about one- 
fourth of its total length. | 

Type of the genus.— Trvmeromicrus maculatus, new species. 

TRIMEROMICRUS MACULATUS, new species. 

Female.—Length, 1.25 to 1.8mm. Head and thorax closely punc- 
tate, the punctures of the vertex finer than those of the face, punc- 
tures on the mesoscutum before the base of the scutellum larger than 
elsewhere on the thorax; propodeum shining, with very faint reticu- 
lations, the median carina distinct and the lateral folds terminating 
basally in a broad deep fovea; abdomen with the first dorsal segment 
smooth, segments 2, 3, and 4 laterally and nearly all of 5 and 6 with 
faint reticulate lines. Head aeneous, the face more or less purplish or 
blackish in some lights; antennal scape pale, the pedicel and flagellum 
brownish testaceous, thorax black, tinged with aeneous, with four 
metallic blue-green or bright aeneous spots on the mesoscutum, one 

~ anteriorly on each side of the median line and another on the scapulae; 
base of the scutellum and axillae also often tinged with metallic; pro- 
podeum green or brassy; wings hyaline, the venation pale, apex of 
the submarginal vein and the stigmal knob usually darker; all coxae, 
trochanters, and femorae black; tibiae variable, brownish to black 
with the bases and apices yellow, the front tibiae often wholly yellow; 
all tarsi except the apical joint yellow; first dorsal abdominal segment 
brassy-green, the following segments green, broadly bordered apically 
with purplish black. 

Male.—Antennal pedicel a little shorter than the first funicle joint; 

head and thorax aeneous, the latter without differentiated spots on 
the mesoscutum; marginal vein slightly shorter than the postmar- 
ginal; legs variable in color, sometimes entirely reddish-yellow except 
the coxae but more frequently with the femorae more or less brownish, 
and often with all the femorae brown and the tibiae brownish, the apices 
of tibiae and the tarsi always reddish-yellow; abdomen ovate, the 
dorsal segments beyond the first greenish-black without black apical 
bands. Otherwise like the female. 

Type-locality— Yuma, Arizona. 
Type.—Cat. No. 18332, U.S.N.M. 

Many specimens from the type-locality reared by T. D. Urbahns 
from alfalfa seed-pods infested with Brucophagus funebris, and 
recorded under Webster No. 7202, Bureau of Entomology, United 
States Department of Agriculture. 

EUPTEROMALUS SARCOPHAGAE, new species. - 

Female.—Length, 1.9mm. Dark green to somewhat aeneous; scape 
and legs excepting coxae reddish-yellow, apical tarsal joint brown; 
head and thorax with close thimble-like punctures; abdomen smooth 
conic-ovate. 
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Very similar to Hupteromalus mdulans Foerster, from which it dif- 
fers principally as follows: Antennal flagellum black, the pedicel not 
longer than the two ring-joints and the first joint of funicle combined; 
apex of scutellum usually more faintly sculptured than the remainder 
of the scutellum, often slightly shining with shallow reticulate punc- 
tures, never with the three or four transverse rows of punctures at the 
apex larger and deeper than the others; propodeal median carina 
incomplete or wanting, never distinct and complete; stigmal vein 
very nearly as long as the marginal. 

Male.—Similar to the female but with the antennal flagellum 
brownish-yellow, the abdomen scarcely longer than broad, its first 
segment wider at apex than the base of the second, segments beyond 
the first together scarcely longer than the first. 

Type-locality— Dodge City, Kansas. 
Host.—Sarcophaga kelly. 
Type.—Cat. No. 18333, U.S.N.M. 
Six females and one male from the type-locality, reared by E. O. G. 

Kelly and recorded under Webster No. 9946, Bureau of Entomology, 
United States Department of Agriculture. 

HABROCYTUS MEDICAGINIS, new species. 

Female.—Length about 1.7 mm. Head and thorax closely punc- 
tate, the punctures on the medial portion of the mesoscutum slightly 
larger than those on the scapulae and scutellum; antennae with two 
ring-joints; pedicel and first funicle joint, excluding the ring-joints, 
about equal; following funicle joints a little longer than the first 
and a trifle longer than broad; viewed from in front the head is 
broader than long, the clypeal region with converging striae and a 
deep median sinus on the anterior margin; viewed from above the 
head is slightly broader than the thorax, narrow antero-posteriorly, 
the occiput slightly concave, the ocellocular line longer than the 
lateral ocellar line, the lateral ocellar line not equal to half the 
postocellar line; pronotum strongly transverse with a sharp margin 
anteriorly; propodeum short, without a neck, with a median carina 
and lateral folds, the region between the lateral folds more or less 
distinctly wrinkled and with a fovea-like depression at the base and 
another at the apex of the fold; the region outside the lateral folds 
is usually more faintly sculptured with indistinct lines; propodeal 
spiracles elliptical; marginal and postmarginal veins subequal, the 
stigmal one-third shorter; abdomen conic-ovate, about as long as 
the head and thorax and nearly smooth, the dorsal segments beyond 
the first with very faint transverse lines. Head and thorax aeneous; 
antennae brown, the scape slightly paler beneath; wings hyaline; 
all coxae aeneous like the thorax, all trochanters and femorae black 
with an aeneous tinge; tibiae and tarsi usually reddish yellow, the 
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former often brownish except at apex; asin joint of all tarsi dark; 
abdomen polished aeneous. 

Male.—Unknown. 
Type-locality —Glendale, California. 
Type.—Cat. No. 18334, U.S.N.M. 
Twenty-five specimens from the type-locality, reared by T. D. 

Urbahns from alfalfa seed pods infested with Brucophagus funebris, 
and recorded in the Bureau of Entomology under Webster No. 6044. 

Family KULOPHIDAE. 

Subfamily EXN'TODONINARE. 

DEROSTENUS FULLOWAYI Crawford. 

Several specimens which are believed to be this species have been 
reared by C. N. Ainslie from Agromyza parvicornis at Elkpoint, South 
Dakota, and are recorded under Webster No. 8870, Bureau of Ento- 
mology. The stigmal cloud in these specimens as well as in the type 
series of D. fullowayi in the United States National Museum varies 
all the way from very distinct to entirely absent, and it is doubtful 
whether the species is distinct from D. varipes Conte which was 
described from a single specimen. 

Subfamily HL AC HEHRTINAE. 

EUPLECTRUS INSUETUS, new species. 

Female.—Length about 2 mm. Black; face slightly aeneous; 
scape, mandibles, legs except middle and hind coxae, and the first 
abdominal segment above and below pale yellow; antennal flagellum 
brownish. Eyes distinctly hairy; occiput rugulose; vertex more 
or less wrinkled; frons and face faintly reticulated, shining, with 
scattering large round punctures on the frons; first funicle joint 
distinctly longer than the pedicel; joints 2, 3, and 4 of the funicle 
shorter, the fourth about as long as wide; club shorter than the two 
preceding funicle joints combined. Pronotum and mesoscutum 
scaly punctate, the latter without a median carina, the parapsidal 
grooves distinct but not deeply impressed; scutellum and axillae very 
distinctly and closely striated; metanotum polished; propodeum 
polished with a strong median carina and deep lateral folds, the 
spiracles placed almost in the folds; pleurae mostly smooth or very 
faintly sculptured, the prepectus distinctly punctate; hind coxae 
with fine reticulate lines; first joint of the hind tarsi much shorter 
than the second and shorter also than the third; longer of the hind 
tibial spurs a little longer than the first tarsal joint; wings hyaline 
the venation normal; abdomen short ovate, much shorter than the 
thorax and perfectly smooth. 

Male—Unknown. 
Type-locality.—Lakeland, Florida. 



No. 2068. NEW SPECIES OF INSECTS—GAHAN. “6D 

Host.—Lorema accius. 
Type.—Cat. No. 18335, U.S.N.M. 

Five females from the type-locality, reared from the above-named 
host by G. G. Ainslie and recorded in the Bureau of Entomology, 
United States Department of Agriculture, under Webster No. 9498. 

This species is easily separated from the other American forms by 
the short first joint of the tarsi and the short tibial spurs in which 
it resembles certain oriental species. 

Subfamily HULOPHINAER, 

DIAULINUS INSULARIS, new species. 

Female.—Length about 1.1 mm. Similar to Diaulinus pulchripes 
Crawford, from which it may be separated by the stronger and deeper 
punctation of the mesoscutum and scutellum, by the furrows of the 
scutellum not being nearly as far apart as the length of the scutellum, 
by the propodeum being obviously reticulated, though very finely 
so, by the marginal vein being slender, the postmarginal a little 
longer than the stigmal, and by the narrower bands of black on the 
tibiae, these rarely extending much beyond the middle of the tibiae. 
Readily distinguished from begint Ashmead by the stronger scuip- 
ture and the broader bands on the tibie. 

Blue-green with brassy reflections, the latter strongest on the pro- 
podeum and base of the abdomen; antennal scape pale except at 
extreme apex, the pedicel and flagellum brown; punctures of the 
scutellum slightly finer than those of the mesoscutum but very dis- 
tinct, parallel furrows of the scutellum about as far apart as half the 
length of the scutellum; wings hyaline; all femorae blackish at base, 
their apices broadly white or whitish; all tibiae banded with black, the 
black band extending to or a very little beyond the middle, a narrow 
band at the extreme base and the apical half whitish; two apical 
joints of the tarsi dark; abdomen mostly smooth. 

Male.—Kssentially like the female. 
Type-locality Rio Pedras, Porto Rico. 
Host.—Agromyza wmaequalis Malioch. 
Type.—Cat. No. 18336, U.S.N.M. 
Described from nine females and four males from the type-locality 

reared by T. H. Jones. 

Subfamily THTRASTICHINAKE. 

CERATONEURA PRETIOSA, new species. 

Agrees with the description of the genus except that the scutellum 
shows two faint longitudinal grooves similar to those in species of 
Tetrastichus but less distinct than in that genus. 
Female.—Length about 2.25 mm. Antennal pedicel about two- 

thirds the length of the first funicle joint; ring joints each nearly as 
long as thick; first joint of funicle the longest of the funicle joints, 
about twice as long as thick, third joint the shortest and scarcely one 
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and one-half times as long as thick; face below with prominent striae 
converging toward the clypeus; upper part of face, vertex, temples 
and occiput with very fine reticulate-punctate sculpture; thorax 
sculptured like the head, only more distinctly; propodeum with a 
well defined median carina and sculptured like the scutellum, only 
somewhat less distinctly; wings hyaline, the postmarginal vein absent, 
marginal vein of the hind wing ending in a small rounded knob; 
abdomen shorter than the head and thorax, ovate, mostly smooth but 
with the apical segments faintly reticulate above, petiole short. 
General color pale yellow, tinged with greenish on the dorsum and 
spotted with black as follows: A spot on the occiput, median lobe of 
the mesoscutum except lateral margins and apex, basal spot on each 
scapula, basal spot on each axilla, propodeum basally, spot on the 
mesosternum, abdominal petiole, and dorsal tergites 2, 3, and 4 for the 
most part. A blotch medially on the scutellum and most of the pro- 
podeum usually brownish. 

Male.—Funicle appearing 5-jointed, the club 2-jointed; first 
funicle joint about one and one-half times as long as thick; following 
joints subequal and nearly three times as long as thick; abdomen 
spatulate and mostly black, the extreme apex yellow. -The funicle is 
really but 3-jointed, the first ring-joint being greatly elongate and 
the basal joint of the club resembling the funicle joints. 

Type-locality Brownsville, Texas. 
Type.—Cat. No. 18337, U.S.N.M. 
Twenty specimens reared by E. G. Smyth from galls on Mimosa 

and recorded under Webster No. 6480, Bureau of Entomology. 

Genus TETRASTICHUS Haliday. 

According to Kourdumoff, typical species of Tetrastichus have only 
a single stiff bristle on the upper side of the submarginal vein. Those 
having more than one such bristle he places in the genus Geniocerus. 
In Geniocerus as thus constituted will fall species having two, three, 
four, five, six, or even a greater number of such bristles and which 

otherwise can scarcely be separated from species having but one 
bristle. The writer can furnish no evidence that the number of these 
bristles varies within any given species, but it is evident that the 
division is by no means anaturalone. Acceptance of Geniocerus asa 
good genus would necessitate changing the generic name of the major- 
ity of the American species, which under the circumstances does not 
seem advisable. It is the intention of the writer, therefore, to treat 

Geniocerus as a synonym of Tetrastichus, at least until some more 
satisfactory character can be found to separate them. The presence 
of but one bristle in some of the species does afford a convenient 
means of separating the species of Tetrastichus into two groups and is 
therefore welcome. 
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The following key is believed to include all of the known species of 
Tetrastichus from the United States having only one bristle on the 
dorsal side of the submarginal vein. 

Key tosome North American species of Tetrastichus. 

1. Legs all pale; antennae unusually long, the flagellum twice the length of the face 
EE ef eh. Noe Sere ee eNa, Se eee ato Re ae eS ih eupleciri, new species 

Femora, at least, black or blackish; antennae shorter.....-......--..2..---.0.... 2 
2. Antennal club short, scarcely longer than the last funicle joint and distinctly wider; 

first funicle joint nearly twice as long as the pedicel; propodeum strongly punc- 
SAVES) Ln RR IR ORE AR SATS VS RES A EA) ERY Sa AUR coro: NU ee scolyt, Ashmead. 

Club much longer than the last funicle joint and scarcely wider................- 3 

3. Abdomen slender, narrower than the thorax and produced apically, longer than the 
ezgcand thorax s. 0.52322 s2l52 NE Ne SE eee sk LE hie productus Riley. 

Abdomen as broad as the thorax, not especially produced apically and rarely longer 
ammneeneac anc thonaxe eile ay LMG to Pi lel oe rw Al 4 

4, Lineolation of the thorax indistinct, very fineand shallow; first funicle joint appar- 
ently not much longer ioe the ypedieeliceccuwe 2) 3 ee theclae Packard. 

Lineolation of the thorax deeper and more distinct; first funicle joint distinctly 
Seieeriebem tie pedicels. 4.07. bir. asta ete ans fie 5 

5. Face obscurely sculptured, ele “cue te body black, inves dull brownish 
Penarth. palma empee S ete Oy Yat She MNO CPN ES 2 johnsont Ashmead. 

Face ene dy finely sculptured and with a number of large shallow round punc- 
tures on the frons and along the inner orbits; body metallic blue or green; 

fremerae Pisck or tnsed willy Metalic. ©... 40. 0) S5..020--+2-52-500-- 6 
6. Third funicle joint not much longer than wide; scape and pedicel metallic blue- 

black; body deep blue; marginal vein somewhat thickened. 

asparagt Crawford. 
Third funicle joint nearly twice as long as broad and equal to the second; 

scape and pedicel yellowish; body color green; marginal vein scarcely 
ee See rg s Seen oe ee ee SOREN See hylotomae Ashmead. 

TETRASTICHUS EUPLECTRI, new species. 

Female.—Length, 1.5 mm. Antennae elongate, cylindrical, the 
club not enlarged; ring-joint minute; pedicel about half as long as 
the first funicle joint; funicle 3-jointed, the first joint about three 
times as long as wide, second a little longer than the first, third 
shorter than the first; club 3-jointed, the first joint about twice as 
long as wide, second a little shorter, third small. Head obscurely 
lineolate; mesoscutum and scutellum with fine shallow lineolation, 
more apparent than on the face, parapsidal grooves deeply impressed, 
median groove of mesoscutum distinct; propodeum strongly and 
closely punctate with a median carina, the lateral folds present but 
not deep; submarginal vein with a single stiff bristle above, post- 
marginal vein obsolete; abdomen smooth, conic-ovate, about as long 
as the head and thorax. Head, thorax, and abdomen blue-green; 

antennae dark brown or black, the scape a little paler below; all 
coxae concolorous with the thorax, remainder of the legs pale yellow, 
the apical tarsal joint dark. 

Male.—Similar to the female except that the antennal club is more 
elongate, being about as long as the funicle, its last. joint as long and 
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as wide as the second and terminating in a spine; the first dorsal seg- 
ment of the abdomen is pale yellowish except at base. | 

Type-locality—Tullulah, Louisiana. 
Host.—Euplectrus platyhypenae Howard. 
Type.—Cat. No. 18338, U.S.N.M. 
Two female and two male specimens reared by R. A. Vickery and 

recorded in the Bureau of Entomology under Webster No. 6439. 
The long antennae, punctate propodeum, and pale legs distinguish 

this species from any of the other American species, having only one 
bristle on the upper side of the submarginal vein. 

TETRASTICHUS HAGENOWI Ratzeburg. 

Tetrastichodes floridanus AsHMEAD. 

In the United States National Museum are specimens of the above- 
named species reared from the eggs of Blatia species, at Baton 
Rouge, Louisiana. Comparison of the types of Tetrastichodes flori- 
danus Ashmead with these specimens shows them to be identical. 
The latter species is therefore a synonym of Ratzeburg’s species. 

TETRASTICHUS VENUSTUS, new species. 

Female.—Length, 1.5mm. Head and thorax obscurely lineolated; 
funicle joints subequal, the first slightly longer-than the pedicel; club 
a little broader than the funicle, 3-jointed, and about as long as the 
two preceding funicle jomts; median groove of the mesonotum very 
fine; parallel grooves of the scutellum distinct; propodeum obscurely 
sculptured; wings hyaline, the submarginal nervure with several . 
bristles on the upper side; abdomen not longer than the head and 
thorax, thick dorso-ventrally at base and slightly conical. Body 
color pale orange-yellow variegated with black; vertex yellow; face, 
cheeks, occiput and spot surrounding the ocelli black; prothorax 
except laterally, large spot on the median lobe of the mesoscutum, 
basal spot on scapulae, basal spot on axillae, propodeum entirely, 
underside of the thorax, mesopleurae except the prepectus, and the 
abdomen, except the first and second dorsal tergites, black; all coxae 

and the basal half of the hind femorae black, the median and front 
femorae also blackish basally; rest of the head and thorax pale orange- 
yellow. 

The color of this species is evidently quite variable. In paratype 
(a) the head, except the cheeks and occiput, is entirely yellow and 
the propodeum yellowish laterally. Paratype (6) is like the type, 
except that the median and front femorae are deep black on the basal 
half like the hind femorae. 

Type-locality.— Corcoran, California. 
Type.—Cat. No. 18339, U.S.N.M. 
Three female specimens from the type-locality, reared by T. D. 

Urbahns from alfalfa seed-pods infested with Brucophagus funebris 
and recorded in the Bureau of Entomology under Webster No. 6712. 



TWO NEW SOUTH AMERICAN JAGUARS. 

By N. Houser, 

Assistant Curator, Division of Mammals, United States National Museum. 

The series of jaguars in the collection of the United States National 
Museum now includes, besides numerous zoological park specimens, 
the skulls of 36 wild-killed animals. A study of this material gives 
a very good idea of the individual variation in the skull, and of some of 
the local forms of this great cat. In addition to the three forms rec- 
ognized by Dr. E. A. Mearns from north of Panama, three well- 
marked South American species are represented in the collection, two 
of which appear to be without names. The most important charac- 
ters distinguishing these forms were pointed out by Doctor Mearns 
in his paper.’ ps 

FELIS PARAGUENSIS, new species. 

Type.—United States National Museum No. 4128, skull of male 
adult (basal suture closed) ; collected in Paraguay by Capt. T. J. Page, 
United States Navy. Catalogued June, 1860. 

Characters. —Skull largest of the jaguars, much larger than skull 
of Felis onca from Brazil (and exceeding in measurements thelargest 
Corean tigress skull examined), elongated and comparatively low 
crowned, with very high and strongly developed sagittal crest; audital 
bullae large and greatly inflated, angular and flattened on surfaces, 
completely fillng space to the mastoid and paroccipital processes, 
almost twice the bulk of the bullae in any Brazilian specimen. Teeth 
actually slightly larger, but relatively of about same size as in onca. 

Measuremenis.—Type skull compared with a slightly older male 
from Santarem, Brazil, the latter in parentheses: Greatest length, 
303 (269) mm.; condylobasal length, 265 (234); zygomatic breadth, 
196 (183); median line nasals, 61.7 (56.6); center of crown to tip of 

premaxillary bones, 146 (137); center of crown to maxillary tuberos- 
ity, 117 (108); audital bulla, 40.5 by 387 (80.2 by 29.8). Teeth: 

Length pm?—pm+, 48.3 (45.2); upper carnassial, 28.8 by 15.2 (26.6 by 
15.2). Skull of adult female from Paraguay: Greatest length, 248 
mm.; condylobasal length, 220; zygomatic breadth, 179; length 
pm*—pm', 42.5. 
Remarks.—This form is based on two skulls from Paraguay. These 

have been compared with six skulls of true onca from Brazil and 
Venezuela, all of which, with one exception, are very uniform in 

1 The American Jaguars, Proc. Biol. Soc. Washington, vol. 14, pp. 137-143, Aug. 9, 1901. 
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size and characteristics, including the presence of the wide sulcus 
between the mastoid process and the audital bulla. The single ex- 
ception, an adult male skull collected by Captain Page at Lake 
Ubiraba, between Bolivia and Matto Grosso, Brazil, August, 1859, 
resembles the skuils from the Amazon region in every particular, 
except that it is much higher crowned (center of crown to maxillary 

tuberosity, 114.5) and has considerably greater postorbital and inter- 
orbital breadth. It shows no approach in characters toward the 
Paraguay skulls. 

Fitzinger * based a name, alba, principally on references to accounts 
of jaguars from Paraguay, but the name is preoccupied by Felis alba 
Fischer? for a tiger. The Melis nigra of Erxleben is a synonym of 
Felis onea. 

FELIS NOTIALIS, new species. 

Type.—United States National Museum No. 4361, skull of [maie] 
adult (basal suture obliterated); collected at San Jose, Entre Rios, 
Argentina, August, 1860, by Capt. T. J. Page, United States Navy. 

Characters —Skull small, very much smaller than in the neighbor- 
ing form, Felis paraguensis, and slightly less in size than in true onca, 
much lower crowned and less arched; interorbital constriction less; 
nasals longer; antorbital foramina more rounded, less oval; squamosal 
arm of zygoma weaker; anterior opening of nares smaller, more 
rounded; audital bullae very low and little inflated, with wide space 
between them and rims of mastoid and paroccipital processes. 
Premolars very large, larger than in the much greater Paraguay form, 
but canines relatively smaller. 

Measurements.—Type skull: Greatest length, 264 mm.; zygomatic 
breadth, 176; median length nasals, 65.3; center of crown to tip of 
premaxillary bones, 141; center of crown to maxillary tuberosity, 102. 
Teeth: Length pm*-pm*, 49.9 [in male onca, 48.8-47.5]; upper 
carnassial, 30.7 by 15.5 [in onca 26.6—28.2 by 14.6-15.3]. 
Remarks.—This form is based on a single specimen. Compared with 

six skulls of true onca, this specimen is at once distinguishable by its 
much larger carnassials and the peculiarly low audital bullae. The 
form represented is even more widely different from its nearest 
neighbor, the giant Paraguay species with the swollen bullae, than 
from the Brazilian Felis onca. 

EXPLANATION OF PLATE 5. 

Audital bullae of jaguars (natural size). 

Fig. 1. Felis onca, Cat. No. 49393, U.S.N.M., Amazon River near Santarem, Brazil. 
Collected by Clarence B. Riker. 

2. Felis paraguensis, Cat. No. 4128, U.S.N.M., Paraguay. Collected by Capt. 
T. J. Page. Type-specimen. 

1 Sitz.-ber. Kais. Akad. Wiss. Wien, vol. 59, 1 Abth., pp. 218-220, 1869. 

2Syn. Mamm., p. 566, 1829. 
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REPORT ON SOME PARASITIC AND PREDACEOUS DIPTERA 
FROM NORTHEASTERN NEW MEXICO. 

By W. R. Watton, 

Of the Bureau of Entomology, United States Department of Agriculture. 

The diptera noted and described in this paper were all collected in 
Colfax County, New Mexico. With but few exceptions, they were 
taken during the latter half of July and the first half of August, 1913. 
The work was undertaken in connection with an investigation of the 
New Mexico range caterpillar (Hemaleuca olwiz Cockerell) at present 
being carried on by the United States Department of Agriculture, 
Bureau of Entomology, under the immediate supervision of Prof. 
F. M. Webster, expert in charge of cereal and forage insect investi- 
gations. 

The purposes of these collections were: First, to ascertain what 
species of parasitic diptera are present throughout the area most 
infested by Hemileuca with a view to their utilization in the combat 
against this insect. Second, to facilitate the determination of such 
parasitic or predaceous diptera as may be used for experimental 
purposes in the range caterpillar investigations. The camp estab- 
lished for this latter project was used as a base of operations for these 
collections. This is situated on the open mesa and located about 18 
miles almost due south of Raton, directly on the old ‘‘Santa Fé trail.”’ 
Three miles to the westward, the foothills of the Sangre de Cristo 
Range of the Rocky Mountains rise abruptly to a height of from 1,500 
to 2,000 feet above the plains. From thence westwardly, a con-~ 
tinuous series of benches rises one above the other until the main 
range is reached, some 60 or 70 miles distant. 

The valley is bounded on the north by the Raton Range and par- 
tially inclosed to the eastward by more or less isolated peaks rising to 
a height of 2,000 or 2,500 feet above the plains, which are said to lie at 
an elevation of about 6,500 feet, sea level datum. Several of the 

peaks are surrounded by extensive mesas, the level of which lie at an 
elevation of from 500 to 1,000 feet Hetes than the surrounding plain 
and possess a rather shatidant vegetation. 

One of these, namely, that of Eagle Tail Mountain, was explored 

and collections made. The insect fauna of the entire region worked 
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over is mainly that of the Upper Sonoran life zone. This of course 
merges into that of the transition zone on the slopes of the mountains 
and foothills. 

That the insect life of this semiarid region is surprisingly abundant 
is attested by the large amount of material secured within a very 
limited period of time. That is to say, about 25 days, which period 
was materially reduced by inclement weather to not more than 20 
days actual collecting. 

Some 30 or more species of Tachinids were secured; several of 
these represent genera or species new to science. The most remark- 
able of these is the form described below as Neodichocera tridens, new 
species, giving rise to a new genus. . This is a fissicorn tachinid, and 
the first species recorded from North America possessing three divi- 
sions of the third antennal joint. 

The most abundant families of diptera found in the region explesst 
are Bombyliide, Asilide, and Tachnide in the order named. The 
Bombyliide are the most generally distributed, with the Asilide 
second. On the other hand, the Tachinide, while abundant in spe- 
cies, are apparently much localized in distribution. Also, practically 
all of the species and individuals collected, excepting those from the 
immediate vicinity of water, are of small or medium size. Thus in 
the vicinity of the Red River, a mere brook during the warmer part of . 
the summer, several large specimens of Gona capitata were taken. 
Near irrigation ponds specimens of Phorocera claripennis were col- 
lected which are at least 3 times as large as most individuals collected 
on the dry mesa. Specimens secured upon the slopes of the foot- 
hills and also on the summit of Eagle Tail Mountain, where the pre- 
cipitation is considerable, average much larger in size than those from 
the plains. This may be due to a greater abundance of host insects 
or to the presence of host species which do not exist on the more arid 
plains. Specimens of Musca domestica were seen near the summit — 
of Eagle Tail, miles away from human habitations. One specimen 
of Myiospila meditabunda was also taken about 100 feet below the 
summit, 

Stomoxys calcitrans is abundant, widely distributed and extremely 
troublesome to man and beast during the warmer parts of the day. 
Strange to say, hordes of hungry mosquitoes sometimes appear after 
one of the furious rains which occasionally visit the plains. These 
follow one about in the burning sunshine and bite during the daytime, 
but are not very troublesome at night within the tents. No blood- 
sucking diptera other than those mentioned above were found. 

The writer is greatly indebted to Mr. V. L. Wildermuth and other 
members of the range caterpillar camp for notes, specimens, and 
many courtesies extended and offers his hearty aes to them one 
and all. 
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All types and specimens mentioned herein are deposited in the 
United States National Museum in Washington. 

Since the insect fauna of the region explored is very little known 

a list of the species collected is included together with such annota- 
tions as are deemed of importance. | 

Family NEMISTRINIDAE. 

RHYNCOCEPHALUS VOLATICUS Williston. 
One specimen of this rare fly collected from awning in camp by 

Mr. Donald J. Caffrey, July 28. 

Family BOMBYLIIDAE. 

Genus EXOPROSOPA Macquart. 

EXOPROSOPA ROSTRIFERA Jaennicke. 
Exceedingly abundant everywhere on the mesa. 

EXOPROSOPA DORCADION Osten Sacken. 
Common but difficult to approach. 

EXOPROSOPA PUEBLENSIS Jaennicke. 
One specimen, July 30. 

Genus ANTHRAX Scopoli. 

ANTHRAX LATERALIS Say. 

Very abundant on mesa. 
ANTHRAX ALCYON Say. 
Common during early August. 

ANTHRAX BIGRADATA Loew. 
One specimen August 5. 

ANTHRAX EDITIA Say. 
Common during early August. 

ANTHRAX MOLITOR Loew. 
One specimen August 6. 

ANTHRAX ANNA Coquillett. 
Abundant on mesa from late July to August 10. 

ANTHRAX CYRTIS Coquillett. 
Two specimens August 7; mesa. 

Genus PHTHIRIA Meigen. 

PHTHIRIA SULPHUREA Loew. 
Two specimens on flowers of Grindelia near irrigation pond July 31. 

Genus TOXOPHORA Meigen. 

TOXOPHORA PELLUCIDA Coguillett. 
One specimen from border of irrigation pond July 21. 

Genus GERON Meigen. 

GERON SENILIS Fabricius. 
Abundant on mesa during early August. 



174 PROCEEDINGS OF THE NATIONAL MUSEUM. VoL. 48. 

Genus LORDOTUS Loew. 

LORDOTUS GIBBUS Loew. 
Common on mesa after August 1. 

Family ASILIDAE. 

Genus HETEROPOGON Loew. 

HETEROPOGON SENILIS Bigot. 
One specimen from Eagle Tail Mountain, 7,500 feet. 

Genus MALLOPHORA Macquart. 

MALLOPHORA GUILDIANA Williston. 
One specimen from foothills July 29. 

MALLOPHORA CLAUSICELLA Macquatt. 
One specimen from mesa August 5. 

Genus PROCTACANTHUS Macquart. 

PROCTACANTHUS MILBERTI Macquatt. 
This large species swarms over the plains during the hottest part of 

the day. It feeds largely upon half-grown grasshoppers. One indi- 
vidual was found to have a medium sized stout skipper butterfly in 
its grasp. 

Genus STENOPOGON Loew. 

STENOPOGON PICTICORNIS Loew. 
Verycommononmesa. Recorded as eating Hemileuca by Mr. C. N. 

Ainslie but also feeds largely upon grasshoppers, butterflies, etc. 

Genus OSPRIOCERUS Loew. 

OSPRIOCERUS ABDOMINALIS Say. | 
Found rather commonly at all elevations. Flies heavily and is 

easily captured. 
OSPRIOCERUS MINOS Osten Sacken. 

Equally abundant and often found in company with the preceding 
species, of which it may be merely a color phase. A specimen had 
killed and was devouring another of the same species. 

Genus ERAX Scopoli. 

ERAX STAMINEUS Williston. 
Rather common on the mesa during early August. 

ERAX VARIPES Williston. 
Equally common and found with the preceding species. 

Genus DEROMYIA Philipi. 

DEROMYIA PERPLEXA Back. 
The commonest Asilid on the mesa during early August. One 

individual was devouring a beetle of the genus Hister. 
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Genus ASILUS Linnaeus. 

ASILUS PRARIENSIS Tucker. 

From mesa; August. 
ASILUS LEUCOPOGON Williston. 

From mesa; August. 
ASILUS TENEBROSUS Williston. | 
Abundant in a rocky canyon in foothills July 19. 

Family MUSCIDAE. 

While most of the species mentioned below are not known to be 
parasitic in habit, the record of their occurrence and habits in this 
comparatively little known region are deemed of sufficient importance 
to merit inclusion here. 

Genus PROTOCALLIPHORA Hough. 

PROTOCALLIPHORA CHRYSORRHAEA Meigen. 
Thirty specimens of this fly were reared from a fledgling of the 

horned lark (Otocoris alpestris) by Mr. Wildermuth June 11. The 

larvee were contained in purulent sores on the sides of the body near 
the legs and on the neck. The bird, although weak and emaciated, 
was able to flutter away after the maggots were removed. It was first 
discovered by John R. Sandige. 

Genus CALLIPHORA Desvoidy. 

CALLIPHORA COLORADENSIS Hough. 
This species is common about prairie-dog towns on the mesa. It 

has the habit of flying into their burrows for some unknown purpose. 
After entering, the flies can often be heard buzzing, apparently deep 
down in the tunnel. 

Genus STOMOXYS Geoffry. 

STOMOXYS CALCITRANS Linnaeus. 

Very abundant as before noted. 

Genus MUSCA Linnzus. 

MUSCA DOMESTICA Linnaeus. 

Abundant about Camp. 

Genus MUSCINA Desvoidy. 

MUSCINA STABULANS Fallen. 
Abundant about Camp. 

Genus PHORMIA Desvoidy. 

PHORMIA REGINA Meigen. 
Breeding in garbage pits in large numbers. 
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Genus ORTHELLIA Desvoidy. 

ORTHELLIA CORNICINA Fabricius. 
Present on the range. 

Family SARCOPHAGIDAE. 

Genus MICROCHAETINA Vv. d. Wulp. 

MICROCHAETINA CINEREA vy. d. Wulp. 
A pair taken on the mesa August 10. 

Family DEXIIDAE. 

Genus RHYNCHIODEXIA Bigot. 

RHYNCHIODEXIA FLAVOTESSELLATA, new species. 

Plate 6, fig. 1. 

Yellowish, opaque, wings hyaline, legs reddish, length 10-12 mm. | 
Head at vibrissae as long as at base of antennae, inferior occiput 
swollen. Front in male one-fifth as wide as eye, in female distinctly 
wider than eye. Vitta dark brown, linear in male, less than one- 
half as wide as sides of front in female. Front in male olive gray. 
In female upper portion brown with whitish pollen, an olive gray 
quadrate patch enveloping base of antennae and extending nearly 
to anterior margin of eye. Face and cheeks in each sex brownish, 
thinly ochraceous pollinose, lower half of face on sides bearing a few 
scattered hairs. 

Antennae in both sexes very short. In male less than one-half, 
in female slightly more than one-half length of facial plate. First 
and second joints yellow; third yellow at base, apical half black. 
Arista long plumose, at least twice length of third antennal joint. 
Facial depression narrower than sides of face, vibrissal angles ap- 
proximated, vibrissae cruciate, situated fully the length of second 
antennal joint above oral margin. Ridges bristly on less than lowest 
fourth. Margin of face below vibrisse bearing a row of closely set 
slender macrochaetae. Cheeks slightly broader than one-half eye 
height, brownish with yellowish pollen. Proboscis brown, about 
one and one-fourth times height of head, lower half distinctly chiti- 
nized. Labella small, horny. Palpi yellow, slender, attached to 

proboscis at about one-third its length measured from base. Eyes 
bare. Thorax yellowish brown, ochraceous pollinose. Five longi- 
tudinal vittz visible, brown, the median and outer ones wide, the 
intermediate pair more grayish and narrow. Post-sutural bristles 
in these specimens three, sterno-pleural bristles three. Scutellum 
brown, ochraceous pollinose, bearing two pairs of long marginals 
and some smaller bristles. Also a pair of cruciate apical bristles. 
Abdomen elongate ovate, yellowish brown, pseudo-maculate with 
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yellowish, shining, pollen. First segment with a semicircular, 
black, subscutellar spot, destitute of median marginal bristles. 
Second, third, and fourth segments yellowish brown with a median, 
faint, blackish, band which becomes prominent in greasy specimens. 
These segments bear both discal and marginal macrochaete, the 
former sometimes arranged irregularly. Hypopygium reddish, nearly 
concealed in abdomen. Coxe, femora, and tibiz reddish; a brown 

patch appears on the under surfaces of knees in the posterior femora. 
Tarsi blackish, claws of male elongate, pulvilli smoky at base, paler 
at apices. Wings rather narrow, veins brown, costal spine obsolete. 
A slight brownish stain bordering the anterior cross vein. Apical 
cell distinctly open in male, in female sometimes nearly closed. 
Bend of fourth vein abrupt, without stump or wrinkle. Third vein 
bearing three or four weak, short bristles at base. 
Habitat—Eagle Tail Mountain, Colfax County, New Mexico. 

Described from four specimens. One pair taken in copulation and 
pinned together. 

Type.—Female; Cat. No. 18342, U.S.N.M. 
RHYNCHIODEXIA STRIATA v. d. Wulp. 

- Two specimens corresponding closely to Van der Wulp’s figure and 
description from Eagle Tail Mountain. 

Genus ZELYA Desvoidy: 

ZELIA WILDERMUTHII, new species. 

Plate 6, figs. 2 and 3. 

Opaque cinerous, nowhere shining, wings grayish hyaline, legs 
reddish. Antenne yellow. Length, 10-13 mm. 

Head much higher than long, slightly longer at base of antennae 
than at vibrisse. Cheeks two-thirds as wide as eye height, cinere- 
ous; a reddish yellow, irregular, reflecting stain running from lowest 
corner of eye to vibrissal angle. Front in female one and one-half, 
in male two-thirds as wide as eye. Median vitta of same width in 
both sexes, reddish brown, twice as wide at base of antenne as at 
apex of ocellar triangle. Female bearing two pairs of orbitals, 
absent in male. Two pairs of ocellar bristles, present in male, the 
posterior pair much reduced in female. Frontal bristles rather 
weak, not. extending below base of second antennal joint. Antennae 
slender, reddish yellow; in female three-fourths, in male two-thirds 

as long as face. Third joint concave on anterior margin. Arista 
reddish, thickly and finely plumose, in female longer than third 
antennal joint, second joint short. Second antennal segment bear- 
ing a long slender bristle nearly or quite one-half length of third 
antennal joint. Vibrissae situated on oral margin. Palpi and pro- 
boscis reddish yellow, the latter very short and fleshy. Genae and 

59758° —Proc.N.M.vol.48—14——12 
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parafacials naked, cinereous. Eyes bare. Thorax opaque, ochra- 
ceous, marked with four slender brown longitudinal vitte. The 
inner pair slightly, the outer broadly interrupted at suture and 
vanishing before posterior third of post-sutural area. Scutellum 
opaque cinereous, its suture with the mesonotum narrowly shining 
black; bearing two pairs of long marginal and a long cruciate apical 
pair. Post-sutural bristles four; sterno-pleurals three. Abdomen 
(pl. 6, fig. 3) ochraceous cinereous, slightly wider than thorax at 
base, saggitate in form. Apex rather acute. Four segments visible, 
exclusive of the very short basal one, first segment bearing a median 
black spot which expands at base beneath scutellum, extending 
caudad almost to but not touching posterior margin of segment, 
usually inclosing a linear median ochraceous spot on its apical third; 
second segment bearing a faint median longitudinal band expanding 
and becoming more distinct at posterior margin of segment, which 
it does not touch. Third and fourth segments, including hypopy- 
gium, immaculate except at bases of principal macrochaetz, which 
are surrounded by a blackish ring. In some specimens segments 
1 and 2 bear triangular black spots at bases of lateral marginal 
‘macrochaete. First abdominal segment destitute of median mar- 
ginal bristles, second segment bearing a stout pair of marginals. 
Third and fourth segments bearing both discal and marginal macro- 
chaete. Hypopygium of the male visible, that of female concealed. 
Tibiz and femora, including coxae, reddish, yellowish pollinose. 
Tarsi black, pulvilli dusky, front claws of male elongate. Squamae 
yellowish. Wings rather long, grayish hyaline. Longitudinal and 
cross velns margined with a scarcely perceptible brownish stain. 
Veins brownish. Costal spine obsolete. Bend of fourth vein abrupt, 
destitute of stump or wrinkle. Apical cell open in margin of wing 
and with a distinct neck at apex. Third vein bearing two or three 
bristles at base only. In greasy specimens (and Deavids, usually 
become so) the median band on second abdominal segment appears 
distinctly black. 
Habitat.—Open mesa, Koehler, New Mexico. 
Type:—Female; Cat. No. 18341, U.S.N.M. 
This species is usually found sitting upon the ground on low her- 

biage and is very common. One specimen seemingly identical with 
this standing in United States National Museum (from Custer County, 
California), as melanocera Desvoidy. The original description of 

that species says ‘‘Antenne black,” and is exceedingly brief. The 
present species has yellow antenne and is evidently distinct. 
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Family TACHINIDAE. 

Genus GYMNOSOMA Meigen. 

GYMNOSOMA FULIGINOSA Desvoidy. 
One robust specimen taken near irrigation pond. 

Genus MYIOPHASIA Brauer and von Bergenstamm. 

MYIOPHASIA SETIGERA Townsend. 
A series of more than 40 specimens was taken on the mesa. This 

species at first glance resembles very closely some specimens of J. 
aenea taken in the northeastern portions of the United States. It is, 
however, usually more bristly as regards the sterno-pleural region, 
most of these specimens possessing three or more sterno-pleural 
bristles. Several of the individuals bear but two. An actual meas- 
urement of the angle included between the penultimate section of the 
fifth vein and the hind cross vein in a series of 20 specimens in this 
species gives an average of 114°. The same angle in a similar number 
of specimens of J. aenea taken in various parts of the north and east 
gives an average of 92°, a difference of 22°. Thus it appears that the 
excess of obliquity of the hind cross vein in WM. setigera is a good spe- 
cific character, much more stable in fact than the hairiness of the 

eyes, the presence or absence of a weak pair of marginal macrochaetz 
on the second abdominal segment, or the closing or opening of the 
first posterior cell. These latter characters are all variable and unre- 
liable within specific limits in this genus. 
MYIOPHASIA ROBUSTA Coquillett. 
A series of 15 specimens male and female collected on sunflowers in 

an arroyo on mesa. ‘The type of this species, a large male, seems to 
be the only specimen mentioned in the literature; accompanying it 
in the National Museum collection are three specimens from Mexico 
City, Mexico. This is a very distinct species. The female has not 
been described, and as the sexes are dichroic, a description is appended 
herewith. 

Female.—Uniform cinereous pollinose, abdomen slightly brassy. 
Front fully one and one-half times as wide as either eye, sides widely 
divergent below. Frontal vitta dark brown, occupying one-third of 
width of front at narrowest part. Parafacials wider than facial 
depression. Cheeks nearly two-thirds as high as eye, yellowish 
gray pollinose. Antenne reddish, third antennal joint on anterior 
edge brown, about one and one-half times as long as second joint. 
Arista incrassated at extreme base, microscopically pubescent. Pro- 
boscis and palpi nearly black. Two pairs of orbital bristles, para- 
facials bearing a distinct row of large hairs extending from base of 
antenne to the lower edge of eye, other scattered hairs also present. 
A pair of. cruciate frontals immediately before ocelli. Eyes usually 
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bearing long but scattered hairs on the lower half; some specimens 
have a few hairs upon the upper portion of eyes; in one specimen eyes 
almost nude. | 

Thorax and scutellum opaque cinereous pollinose, two pairs of 
longitudinal vitte visible, inner pair narrow, distinct anterior tosuture, 
obsolete posterior thereto. Outer vittz reduced to mere spots. 
Post-sutural macrochaete three, sterno-pleural bristles usually four. 
Scutellum bearing three pairs of marginals, the apical pair being 
longest. Abdomen ovate, cinereous pollinose with a slightly brassy 
shine. A weak median macrochaeta, or sometimes two, distinguish- 
able on margin of second abdominal segment. Legs, including tarsi, 
entirely black. Wings hyaline. Veins yellowish, first posterior cell 
elther distinctly open or barely closed in costa close to but before the 
wing tip. ‘The angle of the posterior cross vein measures 115°, the 
average of 10 specimens, male and female. Length, 6-8 mm. De- 
scribed from six specimens. The male differs from female in that he 
is shining black excepting the front, base of second and all of third 
and fourth abdominal segments, which are cinereous pollinose. 

WEBSTERIANA, new genus. 

Plate 6, fig. 4. 

Palpi present well developed, antennez reaching only slightly below 
middle of the face, first longitudinal vein bare, costal spine long, | 
costa with a narrow but distinct break at tip of auxiliary vem. Sides 
of face bearing a row of five or six slender proclinate macrochaetz 
extending from base of antennz to near lower corner of eye. First 
posterior cell closed, petiolate ending well before tip of wing. Hind 
cross vein at middle of discal cell or shghtly before. Cheeks less than 
one-half eye height, lower occiput swollen. Head nearly as long at 
vibriss as at base of antennz, eyes of male distinctly hairy, in female 
bearing indistinct scattered hairs. Vibrisse situated about the 
length of second antennal joint above oral margin. 

Type of the genus.—Tricogena costalis Coquillett. 
This genus is named in honor of Prof. F. M. Webster. Mr. Coquil- 

lett’s specimen was a unique female in bad state of preservation. My 
series of 10 specimens, including both sexes, shows conclusively that 
it can not be placed in Tricogena Rondani. It is distinct from Me- 
tachzta by its bare first vein and from Rhinophora by the row of mac- 
rochaetz on cheeks, bare arista, etc. 

WEBSTERIANA COSTALIS Coquillett. 

Plate 6, fig. 5. 

Slender, black, silvery pollinose, wings milky, costal margm infus- 
cated. Length5mm. Front in female at narrowest part same width 
as eye, in male one-half as wide. Two pairs of orbitals in the female, 

absent in male. Entire head exclusive of frontal vitta hoary frosted 
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with pollen. Frontal vitta opaque black. Antenne black, third 
joint in female distinctly longer than second, in male about same 
length as second. Palpi brownish, proboscis dark brown.* Arista 
black, bare, bulbous at extreme base, second joint not longer than 
broad. Lower occiput with whitish hairs. Thorax and scutellum 
black, uniform frosty pollinose. Vittz almost obsolete. Post- 
suturals three, sterno-pleurals two. Abdomen elongate ovate, shin- 
ing black, bases of second and third segments silvery pollinose, first 
three segments bearing marginal macrochaete only, fourth bearing 
discals also. Legs, including tarsi, black, middle tibie bearing two 
macrochaetz, one long and one short, on the front side near middle. 
Claws of male elongate. Pulvilli white. Calypters white. Wings 
milky, strongly infuscated along costal border extending dilutely into 

first posterior cell, which is closed and petiolate. The petiole slightly 
longer than anterior cross vein, third vein bearing a row of from two to 
five rather long bristles on basal third. Veins black excepting fifth 
longitudinal and those inclosing second and third basal cells, which 
are pale. Anal vein does not reach posterior margin of wing. Ten 
specimens, male and female, collected on sunflowers August 1-12 on 

prairie. ‘This pretty species presents an odd sight in nature, as it has 
the habit of extending the wings at right angles to the body, walking 
about with them in this position like some Ortalids, a habit unusual 
among Tachinide. 

Genus TACHINOPHYTO Townsend. 

TACHINOPHYTO DUNNINGI. 
Several specimens from. mesa, the first record of this species from 

the southwest. 
Genus LEUCOSTOMA Meigen. 

LEUCOSTOMA SENILIS Townsend. 
Three specimens from mesa July 24. This species is undoubtedly 

distinct from neomexicana Townsend, which Mr. Coquillett placed in 
the synonymy. 

Genus CLYTIOMYIA Rondani. 

CLYTIOMYIA FLAVA Townsend. 
A male and two females from sunflowers August 1 to 12. 

Genus HETEROPTERINA Macquart. 

HETEROPTERINA NASONI Coguillett. 
A few specimens of this minute species were collected on mesa. An 

unpublished note by C. N. Ainslie, bearing Webster No. 6112 in the 
files of the Bureau of Entomology, records the rearing of two speci- 
mens of this fly from grasshoppers at Payson, Utah, July 10, 1911. 
The first indication of its host relations. 
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Genus PLAGIOPROSPHERYSA Townsend. 

PLAGIOPROSPHERYSA PARVIPALPUS vy. d. Wulp. 
A series of 12 specimens collected on mesa; these vary in size from 

5 to 7 mm. 
Genus PLAGIA Meigen. 

PLAGIA AMERICANA v. d. Wulp. 
On mesa August 6. 

Genus SIPHOPLAGIA Townsend. 

SIPHOPLAGIA ANOMALA Townsend. 
One male from sunflower August 10. 

Genus SENOTAINIA Macquart. 

SENOTAINIA TRILINEATA v. d. Wulp. 
A series of eight specimens collected. It is abundant here, but sits 

on the ground on stones and is difficult of capture. 
SENOTAINIA RUBRIVENTRIS Macquart. 

Found in company with the preceding species. 

Genus PACHYOPTHALMUS Brauer and von Bergen- 
stamm. 

PACHYOPTHALMUS FLORIDENSIS Townsend. 
A series of 10 specimens from an arroyo on mesa. If the extra 

row of weak frontal bristles be disregarded, this species will go into 
Senotainia. Occasionally one finds a specimen in which the outer 
rows of bristles are nearly obsolete. Thus a few specimens of this 
species were found standing in the United States National Museum 
collection under Senotainia rubriventris, from which species it is easily 
distinguished by its bright yellow antenne and black hypopygium. 
One specimen bearing label ‘‘Coll. Townsend, Brownsville, Texas, 
June,” has the abdomen reddish in ground color, but is otherwise 
identical with floridensis. 

Genus SIPHOSTURMIA Coquillett. 

SIPHOSTURMIA ROSTRATA Coguillett. 
A pair taken on the dry mesa about flowers. This is the first 

record of this species from the arid southwest. 

Genus EXORISTA Meigen. 

EXORISTA PYSTE Walker. 

In the foothills, among the scrub oaks, early in August, this species 
was present inswarms. Their high-pitched, mosquitolike note could 
be heard many feet distant. No insect which might serve as a host 
could be discovered on the oaks at this time, but Mr. Wildermuth’s 
notes show that these bushes had been heavily infested by a species 
of Malacosoma a few weeks previously. 
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Genus PHOROCERA Desvoidy. 

PHOROCERA CLARIPENNIS Macquart. 
The most widely distributed Tachinid to be found on the mesa. 

Often attracted to one’s person, possibly by perspiration, alighting on 
the clothing and even upon the hands. Varies enormously in size. 
A series of 50 specimens collected over a wide area and under varying 
conditions of moisture, etc. Reared by C. N. Ainslie and V. L. Wild- 
ermuth from Hemileuca olive Cockerillin New Mexico. Its percentage 
of parasitism in some restricted localities is very high on this host. 
One large female taken on summit of Eagle Tail Mountain, elevation 
7,500 feet or more, August 3. 

Genus NEOPALES Coquillett. 

NEOPALES (LYDELLA) DORYPHORAE Riley. 

Plate 7, fig. 6. 

A series of 19 specimens collected in prairie arroyo July 20 to August 
10. In proposing a new genus, namely, Doryphorophaga,' for the 
reception of this species Mr. Townsend says: ‘The eyes are thickly 
hairy. * * * The intermediate (second and third) abdominal 

segments bear discal bristles and the ventral carina and curved spine- 
like piercer, both of ordinary character, are present in the female.”’ 
Examination of all available material shows these statements to be 
incorrect in part. The eyes are thickly hairy in the male as a rule, 
those of the female being so nearly bare in some cases as to require 
the utmost care in order to see the hairs at all. The intermediate seg- 
ments of the abdomen seldom bear discal macrochaete in either sex 
and are almost invariably absent in the female. The “ventral car- 
ina” does not exist in the sense that we find it in Compsilurd, Cela- 
toria, and Chaetophleps. In these genera there is present a distinct 
carina or compressed tubercle armed with greatly modified marcro- 
chaetz forming toothlike spines projecting downward and backward. 

In the species under discussion the carina, though present, is very 
slightly developed and indeed often concealed entirely, especially in 
freshly killed individuals. A piercer certainly exists, as Mr. Town- 
send says, also one of the New Mexican females upon dissection showed 
the presence of 22 fully developed and 15 undeveloped maggots meas- 
uring about one-third mm. in length and armed with a long, slender, 
curved mouth hook and the rows of spines described by Mr. Town- 
send; until further and more reliable external characters, especially 
in the case of the male, are discovered, it would seem expedient to 
retain the species in fhe eenus Meaeatas (Phorocera of authors) for 
the present. Figures of the abdomens of this species, figure 6, and 
Compsilurd concinnata, figure 7, are afforded herewith for purposes of 
comparison. These are partially diagrammatic in that the minor 
vestiture is omitted. 

1 Proc. Ent. Soc. Wash., vol. 14, p. 164. 
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Genus STURMIA Desvoidy. 
STURMIA ALBIFRONS Walker. 

One female from mesa. 
STURMIA BAKERII Coqguillett. 

Two males from summit of Hagle Tail Mountain resting on pinon 
pines. 
STURMIA INQUINATA v. d. Wulp. 

One specimen from mesa August. 

Genus TACHINA Meigen. 

TACHINA MELLA Walker. 
Reared from Malacosoma fragilis Strand on scrub oak July 17, 1913, 

at Koehler, by Mr. Wildermuth, also from Hemileuca oliviae Coctaseall 
by Messrs. Ainslie and Wildermuth. 

Genus PHORICHAETA Rondoni. 

PHORICHAETA CINEROSA Couuillett. 
One specimen from flowers on mesa August 10. 

Genus ARABA Desvoidy. 

ARABA TERGATA Coguillett. 

Two females from bottom of arroyo in mesa. 

: Genus GONIA Meigen. 

GONIA CAPITATA De Geer. 
Six large light colored specimens from vicinity of streams and ponds 

August 1-8. 

Genus CHAETOGAEDIA Brauer and von Bergenstamm. 

CHAETOGAEDIA CREBRA v. d. Wulp. 
One female from summit of Eagle Tail Mountain August 3. 

Genus NEODICHOCERA, new genus. 

Closely related to Diochocera, Williston. 
Palpi slender but otherwise normal, face bearing a row of rather 

strong macrochaete extending from root of antenne to a point 
slightly below the lower corner of eye. Tip of apical cell ending dis- 
tinctly before tip of wing, eyes strongly hairy (in male). Posterior 
end of hind cross vein nearer margin than to small cross vein. Dis- 
tance from bend of fourth vein to posterior cross vein nearly one-half 
as great as that from small cross vein measured along fourth vein. 
Facial ridges bristly on lowest fifth; antenne inserted at a point 
opposite upper corner of eye. Last segment at most eight times 
length of second, divided into three lobes, the inner one the stoutest 
and bent outward in a right angle at its apical fifth. Male destitute 
of orbital bristles. Penultimate joint of arista in male at least four 
times longer than broad, first joint subequal to it, attached to base of 
middle lobe of third antennal joint. Other head characters as shown 
in plate 7, figures 8-9. 

Type of the genus.— Neodichocera tridens, new species. 
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NEODICHOCERA TRIDENS, new species. 

Plate 7, figs. 8-12. 

Black Soue ikea silvery gray pollinose. Length, 8-9 mm. 
Extreme tip of abdomen and visible hypopygium yellow. Head 
slightly broader than thorax. Frontal vitta bright reddish brown, 
exceedingly short, not longer than width of front at narrowest point. 
‘Ocellar triangle and sides of front black, gray pollinose, bearing a 
single frontal row on each side, outside of these sprinkled with fine 
black erect hairs to a point slightly below middle of eye. Orbital 
bristles absent. Cheeks about as wide as eye height, black, densely 
hairy, hairs merging into macrochaetae on anterior margins. Vibrisae 
strong, cruciate, placed on oral margin. Transverse impression of 
face well marked, brownish. 

Proboscis brown, slightly longer than one-half height of head, palpi 
yellow. Antenne nearly as long as face, first segment brown, pro- 
jecting distinctly above level of front, second joint yellowish, bearing 
one unusually strong, proclinate macrochaeta on its lower front edge. 

- Third joint brown, distinctly grayish pubescent, divided into three 
long lobes, the inner, the longest, the outer, the shortest. Arista 
nearly as long as third antennal joint, thickened almost to the tip, 
black, length of segments variable. Occiput excepting space above 
central foramen thickly gray pilose. Eyes densely hairy except along 
posterior margin. Thorax black, gray pollinose with four distinct 
black vittz on the dorsum, extending to but coalescing immediately 
before scutellum. Scutellum rather small, rounded, black at base, 
piceous on apical two-thirds. Bearing three or four pairs of long 
marginals, also a strong discal pair. Dorso-central bristles four, 
sterno-pleurals two. One specimen bears a single long apical scutellar 

bristle. Abdomen ovate, black, pseudo-maculate, with a distinct 
black median vitta, gray pollinose. Segments 2 and 3 with a slight 
rufous tinge on sides. Fourth segment black at base, apical half and 
hypopygium yellowish red. First two segments destitute of discals 
and marginals »n dorsum. Third bearing a median marginal pair. 
Hypopygium bearing black bristles. Legs, including tarsi, entirely 
black. Middle tibiae (pl. 7, fig. 10) bearing three strong macrochaetz 
on front side near middle. Hind tibie (pl. 7, fig. 11) coarsely 
pectinate with macrochaete. Calypters white, wings (pl. 7, fig. 12) 
hyaline, comparatively small, veins black, costal spine almost obso- 
lete. Bend of fourth vein obtusely angular, destitute of stump or 
wrinkle. Apical cell distinctly open in margin before tip of wing. 
Base of third vein bearing five or six weak bristles. 

Habitat—Koehler, New Mexico. 
Described from two males. Species resembles superficially Dicho- 

cera lyrata Williston, collected by Dr. J. M. Aldrich in aes 18 years 

ago,’ but structurally quite distinct. 
Type.—Cat. No. 183438, U.S.N.M. 

1 Ent. News, vol. 6, p, 29. 
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Genus PELETERIA Desvoidy. 

PELETERIA ROBUSTA Wied. 
One large specimen from foothills July 19. Two males from summit 

of Eagle Tail Mountain August 3. 

Genus ECHINOMYIA Latreille. 

ECHINOMYIA ALGENS Wied. 
One large female collected on tent in camp, September, by Mr. 

Wildermuth. 

EXPLANATION OF PLATES. 

PLATE 6. 

1. Rhynchioderia flavotessellaia, head. 
2. Zelia wildermuthi, head. 
3. Zelia wildermuthii, abdomen, dorsal view. 

4. Websteriana costalis, head. 

5. Websteriana costalis, wing, dorsal view. 

PLATE 7. 

Fig. 6. Neopales doryphorx, abdomen, lateral view. 
7. Compsilura concinnaia, abdomen, lateral view. 
8. Neodichocera tridens, head, lateral view. 

9. Neodichocera tridens, head, front view. - 

10. Neodichocera tridens, left middle tibia. 

11. Neodichocera tridens, left hind tibia. 
12. Neodichocera tridens, wing. 
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DESCRIPTIONS OF A NEW GENUS AND SPECIES OF THE 
DISCODRILID WORMS. 

By Maurice C. Hatt, 
Assistant Zoologist, United States Bureau of Animal Industry. 

Some worms collected on crayfish in the creeks of the Great Basin 
near Salt Lake City, Utah, by Mr. George Haley, were sent in to the 
zoological division of this bureau in December, 1913, and were found 
by the writer to be discodrilids. A comparison with the forms 
given in Pierantoni’s (1912) valuable monograph and with the new 
species added by Ellis (1912) showed that the Utah specimens con- 
stitute a new genus and species. The writer is indebted to Prof. 
J. Percy Moore, of the University of Pennsylvania, for assistance in 
connection with the literature dealing with this group of annelids. 

According to Pierantoni (1912) the discodrilids constitute a quite 

homogeneous group of modified oligochaetes, ranging in size from 
1 mm. to 12 mm. long, with a maximum width, when in a state of 
moderate distension, not to exceed one-tenth of the body length. 
According to Pierantoni the maximum width is attained in the 
posterior third of the body, the ends always being narrower, but 
Ellis (1912) lists Cambarincola philadelphica as having the head as 
wide as or wider than the greatest body width. 

There is a distinct oval or cylindrical cephalic region, with a more 
or less profound median sulcus. The mouth is surrounded by a 
fleshy ring, sometimes divided into two or more equal or unequal 
lobes which may be prolonged into digitiform or tentaculiform ap- 
pendages. Inside of the mouth, at the base of this fleshy ring or 
sucker is a circlet of numerous minute papillae. The median sulcus 
is at the base of the circumoral sucker. The cephalic region is divis- 
ible into 3 segments, the prestomium and 2 succeeding segments, 
the third very small. The first extends to the median sulcus. The 
division is based on the structure of the nervous and circulatory 
systems in this region. 

The trunk region always consists of 11 segments, of which 8 are 
quite distinct, the last 3 being small and rather indistinct. The last 
segment is prolonged into a terminal sucker. The 8 prominent 
anterior segments are constantly divided into 2 unequal parts by a 
sulcus toward the posterior fourth of the segment. The region im- 
mediately following the cephalic is somewhat narrower than the 
cephalic in all species. The fifth, sixth, and seventh segments are 
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frequently somewhat swollen and in mature specimens the sixth and 
seventh form a clitellum. Paired or unpaired nephridial apertures 
occur in segments 3 and 9 of the trunk. The spermatheca opens in 
the mid-ventral line in segment 5; the male sexual aperture is sim- 
ilarly located in segment 6. The female sex apertures, paired, open 
on the sides of the posterior portion of segment 7. The anus is in 
the mid-dorsal line of segment 10. 

The body cavity is divided by 7 dissepiments, forming the trunk 
segments 1 to 8. 

The digestive cavity runs in a comparatively straight line from 
the mouth to the anus which is on the dorsum just in front of the 
sucker. The buccal region is provided with a powerful musculature 
and armed internally with a pair of solid chitinous dental plates, one 
dorsal and the other ventral, the dorsal being usually a little the 
larger. When these plates are of different form there is a hiatus in 
one to fit a tooth in the other. A muscular pharynx in the cephalic 
segments is followed by a short esophagus in the first trunk segments, 
passing without distinct demarcation into the intestine which termi- 
nates in an anus with a muscular sphincter. 

The nervous system consists of a pair of supraesophageal ganglia 
in the head region. Circumesophageal commissures from these unite 
ventrally to form 3 pairs of simple or bilobed ganglia and 3 large 
pairs of lateral nerve trunks, which indicate the tripartite segmenta- 
tion of the head. Following this there is a chain of 8 ganglia, usually 
double or bilobed, which becomes in the last 3 trunk segments a 
ganglionic mass, corresponding, as its nerves show, to 3 pairs of 
bilobed ganglia. 

The circulatory system consists of a dorsal and a ventral vessel, — 
connected anteriorly by 4 pairs of transverse trunks and posteriorly 
by 1 pair. From the third to the eighth trunk segment the dorsal 
vessel forms the pulsatile heart. The ventral vessel divides poste- 
riorly into two branches which pass up around the intestine and 
unite to join the posterior limit of the dorsal vessel. 

The excretory system consists of 2 pairs of nephridia. The ante- 
rior pair has its ciliated apertures in the second trunk segment and 
opens externally by lateral pores or a single dorsal pore just behind 
the dissepiment separating segments 2 and 3. These nephridia are 
not bilaterally symmetrical. The anterior tubule may extend from 
the third into the first segment and the posterior from the third into 
the fourth. The second pair of nephridia are symmetrical and are 
in the eighth trunk segment with the nephridiopore opening exter- 
nally just behind the dissepiment separating segments 8 and 9. 

The discodrilids are always hermaphroditic, the genital organs 
being in the fifth, sixth, and seventh segments. The male organs 
consist of a pair of testes in the anterior part of the fifth segment, 
with sometimes another pair in the anterior part of the sixth, the 
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male sexual products being liberated in the body cavity in these 
segments. There are 2 or 4 spermaducts, according to the number 
of testes, located in the dissepiments between segments 5 and 6 in 
the first case and also in that between 6 and 7 in the second case. 
The spermaducts open into a single atrium after each pair has united 
to form a deferent vessel. The atrium always consists of an enlarged 
distal portion and a narrower portion which forms a short bursa. 
Within the bursa is the penis, usually eversible, though Cambarincola 
macrodonta is listed as not having an eversible penis. The two 
Ovaries are paired on the dissepiments between trunk segments 6 
and 7, and project into segment 7. Frequently 2 or 3 large eggs in 
an advanced stage of maturation may be found in this segment. 
The organ for the emission of these eggs consists of 2 funnel-like | 
ciliated pores in the latero-ventral wall near the posterior limit of 
the seventh trunk segment. __ 

As a complement of the genital system, there is always in the fifth 
trunk segment an unpaired spermatheca, opening in the middle of 
the segment in the mid-ventral line. This is of variable form, 
globular, flask-shaped, cylindrical, or more or less elongate-bifid, 
extending into the following segment. The blind end is usually free, 
but may be contracted against the dorsal wall by means of a peri- 
toneal investment. Odier (1823) described the copulation of two 
individuals. 

The discodrilids live on crayfish. They are not parasitic when 
young, a study of the intestinal tract at this period showing vege- 
table detritus and small animals. In the adult stage the teeth are 
used to break the skin of the host animal in order to suck the blood. 
I have found several pieces of striated, voluntary muscle fiber in the 
intestine of the adult discodrilid described in this paper. 

According to Pierantoni (1912) discodrilids are recorded from 

Kurope, North America, oriental Asia, and Japan. Moquin-Tandon 
(1846) lists 2 species, Branchiobdella chilensis and Br. auriculae, from 
Santiago de Chile, South America, designating them as not well- 
known species. 

The features of systematic importance are the external form, 
preoral lobe, structure of the dental plates and of the genitalia. 

According to Prof. J. Percy Moore (in correspondence) the name 
Discodrilidae dates from Vejdovsky (1884) which is not available to me. 

While this name has the family termination, it is merely a group name, 
as there is no genus from which the name Discodrilide could be 
derived. ‘T’hisname should be suppressed in favor of the family name 
Branchiobdellidae. In the available literature I find Branchiobdel- 
lidae first used by Ludwig (1886), but it probably antedates that. As 
these annelids make up a very distinct group, quite unlike other 
annelids, I have proposed here the following classification. 
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Superfamily BRANCHIOBDELLOIDEA Hall, rorq. 

Superfamily dchagnosis. —Annulata: Modified oligochaetes with the 
characteristics given in the foregoing part of the paper. 

Type and only family.—Branchiobdellidae. 

Family BRANCHIOBDELLIDAE. 

Famaly diagnosis.—Branchiobdelloidea: With the characters of the 
superfamily. 

Type genus.—Branchiobdella Odier, 1823. 
The following key to the genera of Branchiobdellidae is based in 

part on Pierantoni’s (1912) paper and partly on Ellis’s (1912) paper: 

1. Trunk region provided with dorsal or ventral appendages. .................. 2 
Trunk region smooth, not provided with such appendages..-..............-.-- 4 

2. Trunk region bearing appendages on dorsal side.....-....-.-......-..-..----- 3 
Trunk region bearing appendages on ventral side.-..-.-.-.-........--- Cirrodrilus. 

3. Head not provided with tentaculiform appendages.....-.........--.-- Pterodrilus. 
Head provided with tentaculiform appendages-...-..-.-............-- Ceratodrilus. 

4. With J pair oF testes: irs. eseiee. aek Les tele 5_ i dere eee Branchiobdella. 

With 2 pair of testes. f.</ $506.07). - ho jeep kn-Caeeeet ace a8 5 
5. Prostomium plurilobate, with or without digitiform appendages. . .Stephanodrilus. 

Prostomium entire or divided into a dorsal and ventral lobe.....--....-..--- 6 

6. Spermatheca bifid, dental plates colorless, penis eversible, pair of large clear glands 
in each of 9 post-cephalic sepments... =: 22222-54625. os ce, eee Bdellodrilus. 

Spermatheca not bifid, dental plates colored, penis not eversible, no large clear 
glands in the 9 post-cephalic segments............-........-....-.-Cambarincola. 

Key to the North American species of Branchiobdellidae. 

Branchiobdella Odier, 1823. 

Prostomium entire, dental plates dissimilar, the dorsal with 5 and ventral with 4 

teetih, Joo. 2 22. - Sass woe ee RS oe ee oe pr ge B. americana, 

Prostomium bilobed, dental plates with 2 lateral and 2 median teeth. .B. tetrodonta. 

Bdellodrilus Moore, 1895. 

1. Dental plates dissimilar: 2222 22. ee ee Bad. illuminatus. 
Dental plates similar. 2222: 220: 4 We ee See eee 2 

2. ‘Prostommbunm entire... U2... 5e 5a ea ee a ee Bd. instabilis. 
Prostamium bilobeds -i2..iwes- ecto oft eete a be ee eee Bd. pulcherrimus 

Pterodrilus Moore, 1895. 

Dorsal appendages on segments 8, 4, 5, and 8.......................-.--Pt. aleiwornus. 
Dorsal appendages on segments 2 to 8, inclusive....-..........-..--.-- Pt. distichus. 

Cambarincola Ellis, 1912. 

' Head as wide as or wider than greatest body width, campanulate; 1 lip, slightly 
crenate; dorsal plate with 7 teeth, ventral with 10................ C. philadelphica. 

Head not as wide as greatest body width, tapering anteriorly; 2 lips; dorsal plate with 
5 teeth, vemteslgntin sl 6c oe ee Joe eee een ee C. macrodonta. 
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CERATODRILUS, new genus, 1914. 

Generic diagnosis—Branchiobdellidae.—Prostomium bilobed, not 
sharply so, each lobe fringed with 4 or 5 papille on lips. Dental 
plates brown, of a roughly crescentic outline, slightly dissimilar, the 
ventral with 6 teeth, the dorsal with 7, the teeth being of compara- 
tively uniform size (fig. 1). The antero-dorsal border of the head is 

furnished with a membranous border deeply incised to form 4 tenta- 
culiform appendages (figs. 2 and 3). The first 7 trunk segments are 

furnished with dorsal appendages extending from the lateral border 
in a pointed band, the number of points usu- 
ally 6, but on some segments 7 or 8. Sperma- 
theca cylindrical to flask shaped, not bifid. 
Penis eversible. Testes in segments 5 and 6. 

Type-species.—Ceratodrilus thysanosomus, 
new species. 

CERATODRILUS THYSANOSOMUS, new species, 1914. 

Specific diagnosis—Ceratodrilus.—Length, 2 
to 2.8 mm. Maximum head diameter, 400 p; 
maximum body diameter, 660 »; maximum 
sucker diameter, 360 ». Maximum length of 
cirriform appendages of head, about 180 yp. Sais aT 

The material sent in by Mr. Haley was in a | 20 MM. 
‘ Fic. 1.—CERATODRILUS THY 

poor state of preservation, as was a second - gsanosomus, DENTAL PLATES. 

consignment which he very kindly furnished. % V=NtRat rratz; 8, or- 

I have, therefore, only undertaken a study of ~ 
the worm sufficient to fix it generically and specifically. An exam- 
ination of the anterior pair of nephridia shows that the more anterior 
nephridium extends through the first and second segments, and that 
the posterior nephridium extends through the second, third, and 
fourth segments, but | am unable to say from the material in my 
possession whether these nephridia have a common opening or sepa- 
rate openings. The rest of the anatomy seems to conform to the 
general type. 

Host.—‘‘Crayfish.’” 
Location.—The collector, Mr. Haley, writes: ‘‘They were particu- 

larly abundant among the egg masses of the female and those infested 
seemed to weaken and die.”’ 

Locality.—Streams of Great Basin, Salt Lake City, Utah. 
Type-specomens.—Cat. No. 17708 U.S.N.M. (Bureau of Animal 

Industry Helminthological Collection). 
The American species of Branchiobdellidae have been reported 

from the following localities and hosts: 
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Branchiobdella americana from Cambarus viridis, C. latimanus, C. 

hayi (Texas); C. rusticus, C. immunis, and Cambarus sp. (Raleigh, 
North Carolina). 

Branchiobdella tetrodonta from Astacus klamathensis (Klamath 

River, California). 
Bdellodrilus illuminatus from Cambarus bartonw and ‘‘crayfish”’ 

(Lake Clear, New York). 

aah 

Fig. 2.—CERATODRILUS THYSANOSOMUS. Fig. 3.—CERATODRILUS THYSANOSOMUS. 

VENTRAL VIEW. DORSAL VIEW. 

Bdellodrilus pulcherrvmus from Cambarus bartonia (Watauga County, 
North Carolina); ‘‘crayfish’’ (Lake Clear, New York). 

Bdellodrilus instabilis from Cambarus barton (Philadelphia, Penn- 
sylvania; Watauga County, North Carolina); ‘‘crayfish’”’ (Lake 
Clear, New York). 

Cambarincola philadelphica from Cambarus bartoni (Philadelphia, 
Pennsylvania; Watauga County, North Carolina). 

Cambarincola macrodonta from. Cambarus diogenes (Boulder, 
Colorado). 
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Ceratodrilus thysanosomus from ‘‘crayfish”’ (Salt Lake City, Utah). 
Pterodrilus aleicornus from Cambarus acuminatus (Watauga County, 

North Carolina). 

Pterodrilus distichus from Cambarus bartonit (western New York). 
Moore (1895:454) mentions Bdellodrilus manus, new species, from 

Cambarus bartonit in western New York, but did not describe the 
species at the time or subsequently. 
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NEW GENERA AND SPECIES OF GALL MIDGES. 

By E. Porter FE tt, 

State Entomologist of New York. 

The following descriptions of new genera and species are based 
upon a collection of gall midges in the United States National Museum, 
kindly loaned for study by Mr. F. Knab, through the courtesy of 
Dr. L. O. Howard. The forms are so interesting from both a tax- 
onomic and faunal standpoint that it has been deemed best to char- 
acterize them in the hopes that others may give attention to this 
practically unworked field. 

It will be noted that an unusually large percentage of these insects 
are referable to the Asphondyliariae, an exceptionally interesting 
group because of its high degree of specialization and wide distribu- 
tion. A table for the separation of the genera of the world, a modi- 
fication of that given by Dr. J. J. Kieffer in fascicle 152, Genera 
Insectorum, has been prepared not only for the purpose of facilitating 
the recognition of these new forms, but also to give a taxonomic 
summary of the tribe. It will be noticed that there are two distinct 
lines of specialization, the dominant having a protractile aciculate 
Ovipositor, usually accompanied by a uni or bidentate terminal clasp 
segment in the male. The more generalized in this group is the 
widely distributed Schizomyia recorded from five of the six conti- 
nents and presumably occurring also in Australia. The more easily 
recognized and apparently very successful Asphondylia has been 
recorded from all continents, there probably being a considerable 
number of species in each. 

The less highly specialized Asphondyliariae have a wide distribu- 
tion and apparently a much greater restriction in the number of 
species. The American Cincticorma has a near relative in the Euro- 
pean Polystepha, both being closely restricted to oak, while the food 
plant of the very distinct though similar Locincticornia of Australia 
is unknown. 
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The distribution of the various genera in the Asphondylariae is 
also interesting as indicating the original home of the group, the 
thoroughness of distribution and subsequent specialization after dis- 
semination became impossible. The following list shows 18 genera, 
10 of which occur in the Tropical Americas, namely, Southern North 
America, Central America, Northern South America, and the West 
Indies, South America alone being credited with 7 genera. It is this 
region which is the home of the synthetic Feltomyia, a genus present- 
ing the antennal characters of Schizomyia, while the ovipositor and 
terminal clasp segment of the male show an affinity with Cincticornia. 
A somewhat similar combination obtains in the Brazilian Proas- 
phondylia with the pectinate terminal clasp segment of Cincticornia 
and a subaciculate ovipositor, suggesting a relationship with Asphon- 
dylia. Africa has 5 genera, Europe, Asia, and North America 4 each, 
while Australia is credited with but 2. Relatively the faunae of 
Europe and North America have been much more carefully explored 
than those of Africa, Asia, South America, and in particular, Aus- 
tralia. Systematic collecting in the Tropical and Subtropical sec- 
tions of the globe would give rich returns in this group. 

The following is a tabulation of the geographical distribution of the 
various genera: 

Family ASPHONDYLIARIAE. 

Distribution of the genera. 

Schizomyia, Europe, Northern Africa, East Indies, West Indies, 
North and South America. 

Kiefferia, Europe. 
Tetraspondylia, Mozambique. 
Parasphondylia, East Africa. 
X enasphondylia, West Indies. 
Asphondylia, Europe, Asia, Africa, North and South America, 

Australia. 
Bruggmanmiella, Brazil. 
Proasphondylia, Brazil. 
Bruggmanmia, Brazil. 
Ozxasphondylia, Guatemala. 
Houardiella, Northern Africa. 
Zalepidota, Brazil. 
Polystepha, Europe. 
Cincticornia, North America. 
Feltomyia, Mexico and West Indies. 
Eocincticornia, Australia. 
Daphnephila, Bengal. 
Ozobia, Brazil. 
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Table for the separation of the genera. 

a}, Ovipositor protractile, aciculate or nearly so, the terminal clasp segment of the 
male usually uni or bidentate. 

b!. Palpi quadriarticulate. 
c!, Flagellate antennal segments with long whorled hairs and 2 strongly sinuous 

and anastomosing circumfili, especially in the male. 
d'!, Ovipositor aciculate, without lamelle apically; larval breastbone bidentate. 

Schizomyia Kieffer. 

d?, Ovipositor subaciculate, with 2 very small lamellz apically; larval breast- 
Boome mien ag CTU ae os es ak ke ade as a Kiefferia Mik. 

c?, Flagellate antennal segments with short hairs, not whorled. 
d@', Flagellate antennal segments sessile, without an appreciable stem. 

e!, Claws much longer than the pulvilli, the basal segment of the ovipositor 
with rows of minute spinules.................-- Tetrasphondylia Kieffer. 

e?, Claws as long as the pulvilli, the first seen of the ovipositor finely 
striate, without spinules..............-.- .-Parasphondylia Kieffer. 

d?. Flagellate antennal segments eabeesile, ie a feat about one-fourth the 
length of the basal enlargement; claws shorter than the pulvilli. 

Xenasphondylia, new genus. 

b?, Palpi bi or triarticulate, rarely uniarticulate. 
c!, Circumfili in the female consisting of two comparatively simple bands. 

d'. Terminal clasp segment of the male uni or bidendate, not pectinate. 
e!, Subcostal cell normal, not opaque, the ovipositor with a lobed pouch 

proximally, not vesiculate basally...........-.-.- Asphondylia H.Loew. 
(Syn. Monasphondylia Kieffer.) 

e?. Subcostal cell opaque, the ovipositor with a globose, striate basal en- 
PAP MONG a koe a ee EY a ee es Bruggmanniella Tavares. 

d?. Terminal clasp segment of the male pectinate. 
e', Terminal clasp segment apical; ovipositor subaciculate, with submedian 

groups of hairs on the distal segment .....-- Proasphondylia, new genus. 
e?. Terminal clasp segment of the male subapical, the ovipositor probably as 

UG COTE Dien ae Saeed Se Re A ae ae Bruggmannia Tavares. 
c?, Circumfili in the female forming 5 irregular, anastomosing bands; ovipositor 

SMES PROROUNG oe ins cee cea cle cite ee wche s  hns Oxasphondylia, new genus. 
6%. Palpi uniarticulate. 

c!. Terminal clasp segment of the male subapical, conical. ...Houardiella Kieffer. 
c?, Terminal clasp segment of the male bidentate, the subcostal cell remarkably 

broad, a rudimentary vein spur at the base of subcosta. 
Zalepidota Riibsaamen. 

a’, Ovipositor exserted, apically with lobes or triangular plates; terminal clasp seg- 
ment of the male usually serrate apically. 

b}. Palpi quadriarticulate. 
c'. Terminal clasp segment of the male subapical; third and fourth antennal 

segments not fused, the circumfili coarsely reticulate in the male, the 
pulyills longer than the claws)... 3-025 et. ee be ee Polystepha Kieffer. 

c’, Terminal clasp segment of the male apical; third and fourth antennal seg- 
ments fused, the circumfili usually with many fine reticulations in the 
male, the pulvilli usually shorter than the claws........- Cincticornia Felt. 

b?. Palpi triarticulate. 
c!, Terminal clasp segment of the male serrate apically. 
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d', Circumfili of male coarse, very irregular, 4 or 5 transverse fili to a segment, 
the plates of the ovipositor triangular...............- Feltomyia Kieffer.} 

d?. Circumfili of male fine, about 18 transverse fili to a segment, the terminal 

lobes of the ovipositor roundly quadrate....... Hocincticornia, new genus. 
c’. Terminal clasp segment of the male bidentate, subapical, the ovipositor 

COMMGAN eM Soc Soa ic tei e e ee e yee ae Daphnephila Kieffer. 
6%. Palpi uniarticulate, the flagellate antennal segments subsessile, the abdomen 

with caducous scales, the short ovipositor biarticulate....... Ozobia Tavares. 

The drawings were all made with the aid of the camera lucida and 
are more or less diagrammatic. The types or cotypes of the new 
genera and species here described are in the United States National 
Museum. 

MICROCERATA BUSCEI, new species. 

This small midge was collected in September, 1901, by Mr. August 
Busck at Baracoa, Cuba. It is of interest largely because it shows 
the subtropical distribution of the genus. 

Male.—Length, 1.2 mm. Antennae, as long as the head; 8 and 
possibly 9 segments, the second enlarged, globose, the fifth broadly 
pyriform, with a length one-fourth greater than its diameter, with a 
sparse subbasal whorl of long, stout setae and ascattering subapical 
whorl of short, stout spines. The eighth segment is slightly produced 
and more or less fused with the narrowly fusiform ninth. Palpi one- 
half longer than the antennae, the first and second segments subequal, 
each with a length over twice the diameter, the third one-half longer 
than the second, more slender, and the fourth about twice as long as 
the second, more slender. Mesonotum dark brown, the submedian 
lines sparsely haired. Scutellum reddish brown, postscutellum and 
abdomen dark brown, almost black. Genitalia fuscous. Wings 
hyaline, subcosta uniting with the margin near the basal half, the 
third vein at the distal fourth, the fourth vein torking just beyond 
the middle of the wing; the fifth joming the posterior margin at the 
distal fourth, the sixth at the basal half. Halteres and legs fuscous 
yellowish red, the pulvilli as long as the simple curved claws. Geni- 
talia; basal clasp segment long, tapering; terminal clasp segment 
swollen basally, stout and about three-fourths the length of the basal 
clasp segment; dorsal plate moderately long, tapering to an obliquely 
rounded, thickly setose apex. Type Cecid. 1532. 

Type.—Cat. No. 18485, U.S.N.M. 

RUBSAAMENIA MULTINODA, new species. 

The species described below was labeled Fort Pikit, Mindanao, May 
31, 1907, C. H. Halliday, collector. It can be easily distinguished 
by the characters given below. 

1 Judging from larval characters, this genus is closely related to and may possibly be a synonym of 

Uleella Riibsaamen, a genus founded upon a larva. 
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Female.—Length, 1.5 mm. Antennae nearly as long as the body, 
rather thickly haired, yellowish; 23 segments, the first somewhat 
produced, with a length one-half greater than its diameter, the third 
with alength five times its diameter, the fifth with a stem one-fourth 
the length of the cylindric basal enlargement, which latter has a 
length twice its diameter and a rather thick subapical whorl of long, 
stout setae; low circumfili occur near the basal fourth and sub- 
apically; terminal segment evidently composed of three rather closely 

fused units and having a length at least four times its diameter and 
showing a distinct constriction near the basal third, a less evident 
one just beyond the middle and terminating in a short, stout, finger- 
like process. Palpi; first segment subquadrate, with a length twice 

its diameter, the second one-half longer than the first, the third 

nearly twice the length of the second, and 
the fourth one-third longer than the third, 
the segments successively more slender. Mes- 

-onotum reddish brown, the submedian, lines 
yellowish. Scutellum whitish, postscutellum 
and abdomen brownish yellow, the latter 
thickly haired. Ovipositor nearly as long as 
the body, slender, recurved dorsally. Wings 
hyaline, the fifth and sixth veins simple. 
Halteres yellowish white. Coxae yellowish. 
Legs dark straw, the distal tarsal segments frig. 1—Diacram oF FIFTH AN- 
somewhat lighter, the pulvilli nearly as long sabueiiha ne bi? 
as the strongly curved unidentate claws. The 
terminal lobes of the ovipositor indistinctly triarticulate, the two 
basal subquadrate, each with a length a little greater than its diame- 
ter, the terminal lobe narrowly oval, all sparsely setose. Type Cecid. 
1531. 

Type.—Cat. No. 18486, U.S.N.M. 

CTENODACTYLOMYIA, new genus. 

The remarkable midge described below is referable to the Dasy- 
neuriariz and runs in our keys to Rhizomyia, from which it is easily 
distinguished by the larger number of antennal segments and in 
‘particular by the pectinate claws. It is a highly specialized form, as 
evidenced by the very long, narrow wings and the rudimentary con- 
dition of the anterior branch of the fifth vein. 

Type of the genus.—Ctenodactylomyia watsoni, new species. 

CTENODACTYLOMYIA WATSONI, new species. 

A number of midges were reared from nippled, blistered leaf galls 
on, Coccolobis floridana, collected by Mr. C. J. Cragin, at Palm Beach, 
Fla., March 18, 1914, and submitted for study by Prof. J. R. Watson, 
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of the Agricultural Experiment Station. The galls are abundant and 

irregularly clustered upon the small piece of leaf accompanying the 

specimens. The insects evidently transform within the galls, since 
whitish exuvie are to be found projecting from the deformations. 

Gall.—Diameter, 3 mm., circular, blisterlike, dark green, with a 
slight, darker, median nipple. The gall shows about equally upon 

both sides of the leaf. 
Larva.—Length,3mm., yel- 

lowish, the segmentation dis- 
tinct and tapering toward the 
posterior extremity. Head 
and breastbone indistinct in 
the one specimen, before us. 

Exuviae—Length, 3 mm., 
whitish transparent. Anten- 
nal cases extending nearly to 
the base of the abdomen, wing 
pads to the third abdominal 
segment, and the leg cases 

Fig. 2.,-CEPHALIC 5 aie ees OF CTENODACTYLO- about to the sixth abdominal 

segment; cephalichornslarge, 
chitinous, approximate, the lateral margins strongly serrate and 
tapering irregularly to the median line, the abdominal segments each 
with a transverse row of about 8 chitinous spines near the anterior 
third, the number being reduced to about 4 on the penultimate 
segment; terminal segment bilobed. 
Pupa.—Length, 3 mm., moderately stout and variably yellowish 

or dark brown, dependent upon the devel- 
opment, the external structures as in the 
exuviae. 

Female.—Length, 3mm. Eyes confluent. 
Antenne nearly as long as the body, sparsely 
haired, light brown; 14 segments, the third 
and fourth fused, the fifth with a stem about 
one-fifth the length of the subeylindrie basal 
enlargement, which latter has a length three 
and one-half times its diameter and sparse 
subbasal and subapical whorls of moderately 
stout sete; circumfili near the basal third 
and apically; terminal segment produced, 
apically with a finger-like process about one-third the length of the 
cylindric basal enlargement, which latter has a length three times its 
diameter. Palpi; first segment with a length over twice its diameter, 
the second as long as the first, somewhat stouter, the third more than 
twice the length of the second, slender; mouth parts slightly produced, 
with a length about one-fourth the diameter of the head. Mesonotum 

Fig. 3.—MIDDLE CLAW OF MALE OF 

CTENODACTYLOMYIA WATSONI. 
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dark reddish brown, the submedian lines and median area aslaty gray. 
Scutellum pale orange apically, grayish basally; postscutellum dark 
brown. Abdomen dark brown, sparsely short haired. Wings very nar- 
row, with a length fully three times the width; subcosta uniting with 
costa at the basal third, the cross vein indistinct, the third vein joining 
the posterior margin well beyond the apex of the wing, the fifth vein 
forked, the rudimentary anterior branch uniting with the margin 
near the distal third, the well-developed posterior branch at the basal 
third. Halteres yellowish white, the club slightly fuscous. Coxae 
dark brown, reddish brown apically, the anterior femora and tibiae 
mostly dark brown, the former yellowish white basally, the latter 
narrowly annulate with white basally; tarsi a dark grayish brown, 
the distal three segments mostly yellowish gray, the posterior femora 

Fig.4.—DORSAL VIEW OF THE APEX OF THE FEMALE ABDOMEN OF CTENODACTYLOMYIA WATSONI. 

with the basal half yellowish white, and the entire tarsi mostly yel- 
lowish gray, otherwise as in the anterior tarsi; claws moderately long, 
stout, distinctly angulate basally, with three relatively largo and two 
minor pectin; pulvili rudimentary. Ovipositor short, the lobes 
roundly rectangular and thickly setose, minor lobe tapering to a 
narrowly rounded apex. 

Male—Length, 3 mm. Antennae probably extending to the 
second abdominal segment, the fifth with a stem about one-fourth 
the length of the cylindric basal enlargement, which latter has a 
length thrice its diameter and rather thick subbasal and subapical 
whorls of stout, nearly straight sete; terminal segment with a finger- 
like appendage nearly one-half the length of the cylindric basal en- 
largement, which latter has a length thrice its diameter; claws 
slender, slightly curved and with about five well-developed and two 
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minor pectin. The claws are more slender and the pectin more 
numerous than in the female. Genitalia; basal clasp segment long, 
stout; terminal clasp segment as long as the basal, rather stout, 
somewhat irregular and with a well-developed though inconspicuous 
tooth apically; dorsal plate short, deeply and roundly emarginate, 
the lobes well separated and tapering to a narrowly rounded, thickly 
and coarsely setose apex; ventral plate long, broad, broadly and 
slightly emarginate, the lateral angles rather thickly and coarsely 

setose; style rather long, stout, nar- 
rowly rounded. Other characters as 
in thefemale. Type Cecid. a 2504. 

Paratype-—Cat. No. 19006. U.S.N.M. 

XENASPHONDYLIA, new genus. 

Antennal segments 14, subsessile, the 
stem with a length about one-fourth 
that of the cylindric basal enlarge- 
ment.. The palpi are long, quadri- 
articulate, the claws simple, stout, and 
about equal in length to the pulvilli. 
Ovipositor as long as the body, the 
basal portion fleshy, eversible, the dis- 
tal part aciculate as in Asphondylia. 

Type of the genus.—X enasphondylia 
albipes, new species. 

Fig. 5.—OUTLINE OF FIFTH ANTENNAL SEG- This genus approaches Tetras phon- 
MENT, FEMALE, OF XeNasPHONDYLIA qyjiq Kieffer and Parasphondylia 
ae Kieffer, from which it may be sepa- 

rated by the distinctly more generalized condition of the antenne 

and the more specialized ovipositor. 

XENASPHONDYLIA ALBIPES, new species. 

Female-—Length, 2.75 mm. Antennae extending to the fifth 

abdominal segment, sparsely haired, basally yellowish, the flagellate 

segments yellowish brown; 14 segments, the third and fourth free, 

the fifth with a stem one-fourth the length of the basal enlargement, 

which latter has a length 3% times its diameter, with short, sparse 

subbasal and subapical whorls of setae and numerous finer ones. 
Low circumfili united on one face occur near the basal fourth and 
subapically; terminal segment with a narrowly conical apical process 
having a length about one-half that of the cylindric basal enlarge- 

ment, which latter has a length three times its diameter. Palpi 

long, the first segment irregular, the second with a length nearly 

three times its diameter, the third fully one-half longer than the 

second, more slender and the fourth three-fourths longer than the 
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third, capitate. Eyes black, coarsely granulate. Mesonotum shin- 
ing dark brown, the submedian lines and posterior median area 
sparsely haired and fuscous yellowish. Scutellum whitish, post- 
scutellum yellowish orange. Abdomen rather thickly haired, dark 
reddish brown, the ovipositor fuscous orange. Wings hyaline, 
costa dark brown, the third vein uniting with the margin well beyond 
the apex, the fifth at the distal fourth, its branch near the basal half. 
Halteres yellowish transparent. Coxae and femora basally yellowish 
brown, the distal portion of femora, tibiae and the most of tarsi dark 
reddish brown, the distal tarsal segments, in some instances, por- 
tions of the fourth also, silvery white or yellowish white. Claws 
stout, strongly curved, simple, the pulvilli longer than the claws. 
Ovipositor longer than the body, the distal part aciculate as in 
Asphondylia. Type Cecid. 1525, C. 1528. : 

This beautiful species was collected by August Busck in the San 
Francisco Mountains, Santo Domingo, West Indies, September, 1905. 

Type.—Cat. No. 18487, U.S.N.M. 

PROASPHONDYLIA, new genus. 

Antennal segments 14, subsessile, the distal segment not reduced 
(presumably not in the female); the circumfili much as in Schizomyia. 
The palpi are triarticulate. The ovipositor relatively short, the 
distal portion being subaciculate. The male genitalia with the 
terminal clasp segment subapical, short, stout, pectinate apically. 

Type of the genus.—Proasphondylia brasiliensis, new species. 
This genus approaches Parasphondylia Kieffer, from which it is 

easily separated by the triarticulate palpi and is closely related to 
Feltomyra Kieffer, though it is quite different from the latter, espe- 
cially in the development of the ovipositor. We have in this genus 
an approach to the characters found in the American Cincticornia. 
It is a peculiar synthetic type. 

PROASPHONDYLIA BRASILIENSIS, new species. 

Male.—Length, 1.2 mm. Antenne nearly as long as the body, 
sparsely haired, light brown; 14 subsessile segments, the third and 
fourth narrowly fused, the fifth with a stem one-fourth the length 
of the cylindric basal enlargement, which latter has a length 24 
times its diameter and is provided with rather high, irregular cir- 
cumfili, much as in Schizomyia; terminal segment slightly reduced, 
with a length three times its diameter and tapering gradually to a 
narrowly rounded apex. Palpi; first segment short, irregular, the 
second with a length about three times its diameter, the third nearly 
three times the length of the second, dilated. Mesonotum reddish 
brown, the submedian lines whitish. Scutellum fuscous yellowish, 
the postscutellum and abdomen yellowish brown. Wings hyaline; 
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the third vein uniting with the margin at the apex; the fifth forked. 
Halteres fuscous yellowish, the knob whitish. Coxae fuscous 
yellowish, the legs a nearly uniform yellowish white. Claws slender, 
evenly curved, simple, the pulvilli rudimentary. Genitalia; basal 
clasp segment short, stout; terminal clasp segment subapical, short, 
tapering to a rather narrow, coarsely pectinate, chitinized apex. 
Other structures indistinct. 

Female.—Length,1.5 mm. Antennae nearly as long as the body, 
sparsely haired, light brown; 14 subsessile segments, the third and 
fourth narrowly fused, the fifth with a short stem and a cylindric 
basal enlargement, which latter has a length 34 times its diameter 

and rather high, 
irregular circumfili 
as jn the female of 
Schizomyia; the 
thirteenth segment 
with a length near- 
ly four times its 
diameter, the four- 
teenth probably 
only slightly re- 

Fig. 6.—OUTLINE OF THE TIP OF THE OVIPOSITOR OF PROASPHONDYLIA duced. Palpi; first 
BRAZILIENSIS. 2 

segment’ irregular, 
the second with a length nearly twice its diameter, the third greatly 
produced, with a length nearly three times the second, the mouth 
parts slightly produced. Ovipositor with a length less than half the 
abdomen, the basal portion stout, fleshy, the distal part subacicu- 
late, with about four submedian groups of one or two hairs at nearly 
regular intervals, and apically tapering slightly to an irregular point. 
Other characters nearly as in the male. 

Exuvie.—Length, 2 mm., light yellowish brown, the dorsum of 
the abdominal segments with a transverse row of moderately stout, 
chitinous points at the anterior third. Type Cecid. 1526. 

The above specimens were loaned for study through the courtesy 
of the United States National Museum and are labeled 121 Bonito, 
Province of Pernambuco, Brazil, Jan. 29, 1883. 

Type—Cat. No. 18488, U.S.N.M. 

OXASPHONDYLIA, new genus. 

This form is closely related to Asphondylia, though easily dis- 
tinguished therefrom in the female by the relatively slight reduction 
of the terminal antennal segments and the reticulate circumfili. The 
dorsal pouch so characteristic of Asphondylia is only slightly devel- 
oped in this species. 

Type of the genus.—Ozxasphondylia reticulata, new species. 
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OXASPHONDYLIA RETICULATA, new species. 

The midge described below was labeled June 27, Cacao, Trece 
Aguas, Alta V. Paz., Guatemala, Schwarz and Barber collection. 
Only the female is known. 

Female.—Length, 2.5mm. Antenne extending to the third abdom- 
inal segment, thickly haired, brownish yellow; 14 segments, the 

. 

Fig. 7.—FIFTH ANTENNAL SEGMENT, FEMALE, OF © Fig. 8.—OUTLINE OF THIRTEENTH AND 

OXASPHONDYLIA RETICULATA. FOURTEENTH ANTENNAL SEGMENTS OF 

FEMALE OF OXASPHONDYLIA RETICULATA. 

first broadly conical, with a length only one-fourth greater than its 
diameter, the second subhemispherical, the third and fourth free, 

the fifth with a length three times 
its diameter, uniformly and rather 
thickly clothed with narrow, 
curved scales, and with a series of 
sinuous reticulate circumfili ap- 
proximating the condition found 
in the male of Schizomyia, there 
being approximately five sinuous 

- transverse circumfili on each seg- 

Pie, Ours of TEE BARTICTATE TALS mont; the three distal segments 
somewhat reduced; the twelfth 

with a length 24 times its diameter; the thirteenth with a length 
twice its diameter, and the fourteenth with a length one-fourth 
greater than its diameter, apically tapering abruptly to a conical 
apex. Palpi short, the first segment subquadrate, with a length 
one-fourth greater than its diameter, the second subfusiform, 
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reduced, about as long as the first. Mesonotum yellowish brown, 
the submedian lines sparsely haired. Scutellum yellowish transpar- 
ent, postscutellum a little darker. Abdomen reddish brown, the 
genitalia yellowish red. Wings subhyaline, being rather thickly 
clothed with short, curved scales, the third vein uniting with the 
margin at the apex of the wing. Halteres reddish brown. Coxae 
brownish yellow. Legs mostly thickly clothed with fuscous scales, 
the distal tarsal segments on the anterior legs somewhat lighter. 
Claws heavy, strongly curved, simple, the pulvillii rudimentary. 
Ovipositor when extended nearly as long as the body, the dorsal 
lobes divided, subquadrate, and only sparsely haired, the basal por- 
tion of the ovipositor fleshy, eversible, the distal part aciculate as in 
Asphondylia. Type Cecid. 1534. 

Type.—Cat. No. 18489, U.S.N.M. 

ASPHONDYLIA ALTANI, new species. 

The midge is labeled San Marcos, Nicaragua, Baker collection. It 
is an interesting form in that it presents a comparatively generalized 
condition of the antennae, the basal, flagellate segments not being so 

greatly prolonged as in many of the typical species referable to this 
genus. 

Female—Length, 3 mm. Antennae nearly as long as the body, 
sparsely haired, dark brown; 10 and probably 14 segments, the fifth 
cylindric, with a length about four times its diameter, the basal cir- 
cumfilum broadly sinuous and united with the nearly transverse 
apical fillum by two longitudinal fii; terminal segments wanting. 
Palpi; first and second segments short, the second narrowly oval, 
with a length over twice its diameter, the third more than twice as 
long as the second, slender, basally capitate. Mesonotum grayish 
brown. Scutellum reddish brown, postscutellum yellowish brown. 
Abdomen a dark reddish brown. Wings hyaline, the third vein 
uniting with the margin at the apex of the wing. Halteres yellowish 
basally, whitish apically. Coxae and legs a nearly uniform yellowish 
brown, the pulvilli nearly as long as the relatively slender, strongly 
curved claws. Ovipositor when extended nearly as long as the body. 
Type Cecid. 1533. 

Type.—Cat. No. 18490, U.S.N.M. 

EOCINCTICORNIA, new genus. 

Antennal segments 14, cylindric, sessile, the distal ones not plainly 
reduced and bearing in both sexes, low, finely reticulate circumfili. 
Palpi triarticulate. Wings with the third vein heavy, uniting with 
the margin just beyond the apex of the wing, the fifth vein, obsoles- 
cent distally, the anterior branch practically obsolete. Male geni- 
talia with the basal clasp segment greatly produced, the terminal 
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subapical and shorter than the portion of the basal clasp segment 
extending beyond the point of insertion. Ovipositor short, fleshy, 
the lobes quadriarticulate, setose. 

Type of the genus.—Hocincticorma australasiae, new species. 
The circumfili indicate an affinity with the American Cincticormia 

and European Polystepha, though the reduction of the palpi, the 
creatly developed circumfili and basal clasp seg- 
ment prevent its association with either of these 
genera. 

EOCINCTICORNIA AUSTRALASIAE, new species. 

The peculiar form described below was received 
through the courtesy of the United States Na- 
tional Museum and labeled Perth, West Australia, 
G. Compere, collector, 798. It is such a striking 
species that there should be no difficulty in recog- 
nizing it from the following characterization. 

Male.—Length, 2 mm. Antennae nearly as 
long as the body, naked, dark brown; 14 sessile, 
cylindric segments, the first short, obconic, the 
second disk-like, the third and fourth free, the 
fifth with a length about 24 times its diameter, 
with a basal whorl of very short sete and the "6; .0—SrmH | ANTENNAL 
entire surface covered with a fine reticulation of NCMCORNIA AUSTRALA- 

. . 6 SIAE, SHOWING THE NUME- 

low, stout circumfili, there being about 18 very ous anastomosmve crR- 
irregular transverse fili on a segment; terminal °°" DMGRAMMATIC. 

segment not reduced, with a 
aN length three times its diameter, 

obtuse apically. Palpi; first 
segment short, irregular, the 
second with a length about 24 
times its diameter, stout, the 
third pearly three times the 
length of the second, irregular, 
slender. Mesonotum dark red- 
dish brown. Scutellum and 
postscutellum dark yellowish 
brown. Abdomen very dark 
brown, almost black. Wings 
hyaline, the membrane almost 
free from hairs, subcosta uniting 

Fig. 11.—OUTLINE OF MALE GENITALIA OF EOcINCTI- with costa at the basal third, 
CORNIA AUSTRALASIAE, ° . WaatR ke 

the third vein heavy, joming 
the margin just beyond the wing apex, the fifth vein obsolescent dis- 
tally, strongly curved and joining the posterior margin at the basal 
third; the anterior branch discernible only as an almost imperceptible 
line. Halteres fuscous yellowish. Coxae dark yellowish brown. Legs 
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mostly yellowish brown. Claws moderately heavy, strongly curved, 
simple, the pulvilli as long as the claws. Genitalia; basal clasp seg- 
ment stout, long and produced to form a conspicuous roundly tri- 
angular apical process; terminal clasp segment subapical, short, stout, 
with a length less than the appendage of the basal clasp segment and 
the transverse apex with a heavy, chitinous pectination; dorsal plate 
broad, deeply and triangularly emarginate, the lobes tapering to a 
narrowly rounded apex; ventral plate short, broad, tapering to 

a broad, round emargination. 
Harpes short, stout, irregularly 
rounded apically; style longer, 
stout, obtuse. 
Female—Length, 2.75 mm. 

-Antennae nearly as long as the 
body, dark brown; 14 segments, 
the fifth with a length 34 times its 
diameter and with somewhat 
coarser reticulate circumfili, there 
being approximately 12 irregular, 
transverse fili to a segment; the 

Fig. 12.—SIDE VIEW OF THE APEX OF THE FEMALE terminal segment with a length 
ABDOMEN OF EOCINCTICORNIA AUSTRALASIAE. ° ° ° 

three times its diameter, the apex 
narrowly rounded. Mesonotum dark brown, almost black. Scutellum 
dark yellowish brown, postscutellum fuscous. Abdomen dark yellow- 
ish brown. Halteres yellowish brown. Coxae dark brown. Ovipos- 
itor short; terminal lobes fleshy, roundly quadrate and thickly setose. 
Other characters practically asin the male. Type Cecid. 1538. 

Type.—Cat. No. 18491, U.S.N.M. 

EOHORMOMYIA, new genus. 

The quadriarticulate palpi, the simple fifth vem and claws, the 
latter with well-developed pulvilli, indicate a relationship with the 
Formosan Celodiplosis Kieffer, though it is easily distinguished there- 
from by the great reduction rather than production of the palpal seg- 
ments and the less specialized wings and the cross-vein wanting or at 
most rudimentary. The third vein unites with the margin well beyond 
the apex of the wing. The male of this African form will doubtless 
approach, in certain characters, those given for Celodiplosis, though it 
is hardly possible that they can be referred to the same genus. 

Type of the genus.—Hohormomyia howard, new species. 

EOHORMOMYIA HOWARDI, new species. 

The large, strikingly marked female described below was collected 
by Mr. C. W. Howard and labeled: “Along river, Umbelusi, 5-3-09, 
Lorenzo Marquez.” The striking characteristics of this insect should 
render its identification comparatively easy. 
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Female.—Length,6 mm. Antennae nearly as long as the body, 
thickly haired, light brown;(?) 14 segments, the fifth with a stem 
one-fourth the length of the cylindric 
basal enlargement, which latter has a 
length fully four times its diameter and 
with a slight constriction near the basal 
third. There is a sparse subbasal whorl 
of moderately stout setae and a thicker 
subapical whorl. Low circumfili, slightly 
looped, occur near the basal half and 
apically on the enlargement. Palpi; the 
first segment subglobose, the second a 

little smaller, globose, the third short, 
irregular, with a length twice its diame- 
ter, the fourth three-fourths the length 

of the third, ovate. Mesonotum yellow- 
ish brown, the submedian lines sparsely 
haired. Scutellum and postscutellum 

concolorous. Abdomen thickly haired, 
a rich dark brown, the ovipositor yel- 
lowish. Wings subhyaline, the mem- 
brane rather thickly clothed with fuscous 
hairs; costa dark brown, the third vein 

Fig. 13.—FIFTH ANTENNAL SEGMENT 

OF THE FEMALE OF EOHORMOMYIA 

HOWARDI. 

uniting with the margin well beyond the apex, the fifth simple, 
strongly curved near the middle of the wing and joining the posterior 
margin at the distal third. Halteres yellowish basally, dark brown 
apically. Coxae yellowish brown; femora, tibiae, and tarsi dark yellow- 

Fig. 14.—DoRsAL VIEW OF THE APEX OF THE FEMALE 

ABDOMEN OF EOHORMOMYIA HOWARDI. 

ish brownand rather thickly 
clothed with fuscous hairs, 
the distal tarsal segments 

somewhat lighter; the pul- 
villi as long as the stout, 
evenly curved, simple claws. 
Ovipositor short, yellowish, 
the lobes tapering to a nar- 
rowly rounded setose apex, 
minor lobes triangular, with 
a narrowly rounded apex. 
Type Cecid. 1523. 

Type.—Cat. No. 18492, 
U.S.N.M. 

SCOPODIPLOSIS, new genus. 

This form is allied to the African Compsodiplosis Tavares, from 
which it is most easily separated by the spotted wings, the nearly 

59758°—Proc.N.M.vol.48—14——14 
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free third and fourth antennal segments, and the character of the 
Ovipositor. ? 

The generic type is Scopodiplosis speciosa, new species. 

SCOPODIPLOSIS SPECIOSA, new species. 

This striking species was labeled S. Bernardino, Paraguay, K. 
Fiebrig, collector. The abdomen was packed with eggs, the number 
being estimated at 300. 

Female.—Length, 4 mm. Antennae as long as the body, thickly 
haired, brownish yellow; 14 segments, the fifth with a stem one- 

half the length of the cylindric basal 
enlargement, which latter has a length 
four times its diameter and a distinct 
constriction near the basal fourth; low © 
circumfili occur at the basal and distal 
portions of the indistinctly separated 
apical part of the enlargement; terminal 
segment with a tapering finger-like proc- 
ess one-half the length of the subcylin- 
dric basal enlargement, which latter 
has a distinct subbasal constriction and 
a length five times its diameter. Palpi; 
the first segment irregular subquadrate, 
the second stout, with a length about 
three times its diameter, swollen near 
the basal third and truncate apically. 
Eyes holoptic, dark brown. Mesono- 
tum honey yellow, an irregular median 
dark brown line with a marked expan- 

Fig. 15.—SIDE VIEW OF THE APEX or THE S1ON anteriorly and two irregular dark 

ABDOMEN OF Boopoprrrosis srrcios, brown sublateral areas. Scutellum and 
postscutellum yellowish white. Abdo- 

men whitish yellow, sparsely clothed with white hairs. Wings yellow, 
distinctly spotted, there being an irregular, broken, transverse, fuscous 
band near the distal third and a somewhat linear fuscous area on the 
branch of the fifth vein expanding and extending along the posterior 
margin toward the anal angle. There is also an indistinct fuscous 
area near teh base of the wing and occupying most of the anal angle; 
costa mostly honey yellow, except the somewhat fuscous basal 
fourth; subcosta uniting with the margin near the basal half, a 
supernumerary vein extending from near the normal point of union 
with the cross vein to the basal fourth of subcosta. This may be a 
simple dilation and partial division of subcosta or a rudiment of the 
cross vein; the third vein unites with the margin well behind the 
apex, the fifth at the distal fourth, its branch near the basal half. 
Coxae and femora basally yellowish, the distal portion of femora, 
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most of tibiae and the tarsi a golden yellow or yellowish, except 
for a rather distinct fuscous band near the middle of femora, 
narrow apical fuscous bands on tibiae, and on the second and third 
tarsal segments; claws slender, evenly curved, simple, the pulvilli 
rudimentary. Ovipositor short, the terminal portion of the body 
triangular and bearing apically two slightly chitinized, upcurved 
dorsal plates and a triangular ventral plate. Type Cecid. 1524. 

Type.—Cat. No. 18493, U.S.N.M. 
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REPORT ON THE HOLOTHURIANS COLLECTED BY THE 
UNITED STATES FISHERIES STEAMER “ALBATROSS” 
IN THE NORTHWESTERN PACIFIC DURING THE SUM- 
MER OF 1906. 

By Hrirosur OxsHma, 
Of the Tokyo Imperial University, Japan. 

The collection of holothurians made by the United States Fisheries 
steamer Albatross during her cruise in the northwest Pacific Ocean in 
the summer of 1906 was exceedingly rich. Its study was originally 
assigned by the United States Bureau of Fisheries to the late Prof. 
K. Mitsukuri, but after his death in September, 1909, was transferred 
to the writer. ‘The material was found to be all but untouched by the 
late professor, only two species of Molpadia having been worked out, 

one of which, Ankyroderma diomediz, was described in his posthu- 
mous work, Studies on Actinopodous Holothurioidea. 

The specimens contained in nearly 200 bottles and vials are refer- 
able to 95 species and 1 subspecies, belonging to 37 genera. The 
following 3 could not, however, be specifically determined owing to the 
imperfectness of the specimens or to their young state: 

Pexlopatides (?), sp. 
Cucumaria, sp. (juv.). 

Anapta (?), sp. 

The following 46 are new to science: 

Synallactes multivesiculatus. 
S. gilbertt. 
Bathyplotes 6stergreni. 
Mesothuria media. 

Pseudostichopus aleutianus. 
Ps. molpadioides. 
Ps. arenosus. 
Ps. nudus. 
Ps. unguiculatus. 
Capheira mollis. 
Deima mosaicum. 
Orphnurgus rigidus. 
Pannychia moseleyi virgulifera. 
Ilyodxmon miurense. 
Peniagone japonica. 
Achlyonice monactinica. 
Scotoplanes théeli. 
Benthodytes gotoi. 

Molpadia diomedix (Mitsukuri). 
M. clarki. 
M. infesta. 
Caudina ludwigt. 
Cucumaria yma. 

| C. lampertt. 
C. spinosa. 
C. sluitert. 
C. constricta. 
C. globosa. 
Thyone punctata. 
Th. parva. 
Th. bicornis. 

Th. imbricata. 

Pseudocucumis dactylicus. 
Ps. wataset. 

Ps. sagamiensis. 
Ps. tabulatus. 

PROCEEDINGS U. S. NATIONAL Museum, VoL. 48—No. 20738. 
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Phyllophorus cylindricus. Ps. bullatum. 
Ph. glaucus. Protankyra kagoshimensis. 
Ph. diomedezx. Tzeniogyrus cidaridis. 
Ph. minutus. Toxodora pacifica. 
Psolidium vitreum. Myrwotrochus mitsukurit. 

The following are reported for the first time from the northwest 
Pacific: 

Mesothuria murray. (Théel). M. musculus Risso. 
Orphnurgus insignis Fisher. M. spinosa (Ludwig). 
Psychropotes raripes Ludwig. Cucumaria mosaica Koehler and Vaney. 
Euphronides depressa Théel. Psolus chitonoides Clark. 
Benthodytes sanguinolenta Théel. Chiridota albatrossti Edwards. 
Molpadia intermedia (Ludwig). 

It may be worthy of note that the collection contains three new 
cases of brooding holothurians, all belonging to Cucumarids, namely, 
Cucumaria wiimai, C. lamperti, and Thyone imbricata. I may also 
mention another fact which appears to me to have some significance 
in connection with the breeding habit, namely, that in some holo- 
thurians, such as Bathyplotes tizard, ova are found attached about the 
mouth in the male. | 

It is also remarkable that in some deep-sea forms the ova are of 
quite large size, those of Enypniastes exvmia measuring 3-3.5 mm. and 
those of Benthodytes gotoi and Euphronides depressa 2.5 mm. in diam- 
eter. They exceed the previous record given by Ludwig for Bentho- 
dytes sanguinolenta (2-2.2mm.). Another fact of some interest occurs 

in some deep-sea forms. That the mesentery of the third limb of the 
intestine is attached to the body wall along the ventral edge of the 
right dorsal radial muscle has already been observed by Ludwig in 
Benthodytes sanguinolenta, and the same peculiarity also occurs in 
several others, such as Detma mosaicum, Pannychia moseleyr virgul- 
fera, Ilyodemon wimar, I. miurense, Achlyonice monactynica, Scoto- 
planes théelr, Psychropotes raripes, Benthodytes gotor. This peculiarity 
seems to be rather common among the Elasipoda. 

To the United States Bureau of Fisheries I tender my thanks for 
permission to work on the valuable collection. I also extend my 
thanks to Prof. I. Ijima, who has kindly given me a table in his Insti- 
tute, and to Prof. S. Goto for reading the manuscript and making 
suggestions. Further I wish to acknowledge my great indebtedness 
to Miss Mary J. Rathbun who has kindly read the proofs. 
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Family SYNALLACTIDA Ludwig. 

Genus SYNALLACTES Ludwig. 

1. SYNALLACTES DISCOIDALIS Mitsukuri. 

Synallactes discoidalis MirsuxuR1, Actinopodous Holothurioidea, 1912, pp. 18-21, 
text-fig. 3. 

Station 5091. Four specimens. 
Habitat.—V arious stations in Sagami Sea (Mitsukuri, 1912); south 

of Joga Shima, Sagami Sea. 

2. SYNALLACTES ISHIKAWAI Mitsukuri. 

Synallactes isvikawai Mirsuxurt, Actinopodous Holothurioidea, 1912, pp. 21-23, 

text-fig. 4. 

Station 5046. 

Station 5048. 

Station 5091. 

One specimen. 
Four specimens. 
Sixteen specimens. 

Station 5092. Twenty-two ee aiaa 
Station 5094. One specimen. 

Habitat—Sagami Bay (Mitsukuri, 1912); off Ojika Peninsula; 
south of Joga Shima, Sagami Sea. 

3. SYNALLACTES NOZAWAI Mitsukuri. 

Synallactes nozawat Mirsuxuri, Actinopodous Holothurioidea, 1912, pp. 23-25, 
text-fig. 5. 

Station 4788. 

Station 4789: 

Station 4790. 

Station 4791. 

Station 4792. 
Station 4812. 

Station 4813. 

Station 4982. 

Station 4983. 

Station 4993. 

Station 4994. 

Station 5029. 

Two specimens. 
Four specimens. 
One specimen. 
Five specimens. 
Ten specimens. 
Three specimens. 
Three specimens. 
Twelve specimens. 
Three specimens. 
Seventeen specimens. 
Eleven specimens. 
One specimen. 

The species established on a unique specimen is thus represented 
by 72 specimens in the collection. The largest individual is 290 mm. 
in length. Color deep violet on dorsum, light brown or whitish on 
ventrum, papille of a lighter color, tentacles yellowish-brown, twenty 
in number. Pedicels of ventrolateral ambulacra about 70 in each, 

forming a zigzag row; those of the odd ambulacrum in two zigzag 
rows, each consisting of about 60 pedicels. Papille of dorsum ar- 
ranged in six rows, of which the median two consist of 30 papille 
each, and the remaining four of 25 each. Quadriradiate tablelike 
deposits are largest at base of papille and pedicels, attaining the 
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diameter of 4304, while those scattered in ventrum and pedicels 
are smallest, the diameter reaching down to 50. Tentacles are 
strengthened by bent, cylindrical rods with several short knobs 
usually in pairs, and perforated with very minute holes at each end. 

Except that the dorsal papille are arranged in very indistinct 
rows, Synallactes challengeri (Théel) agrees with the present species 
in every essential character. 

Habitat—Hokkaido (Mitsukuri, 1912); Bering Sea; north of Sado 
Island; west of Hokkaido; off Cape Terpyeniya, Sakhalin. 

4. SYNALLACTES MULTIVESICULATUS, new species. 

Plate 8, figs. la-c. 

Station 5036. Three specimens. 
Station 5046 or 5047. One specimen. 
Station 5051. One specimen. 

Body slightly flattened, more tapering posteriorly than anteriorly, 
250 mm. long and 45 mm. broad. Mouth subventral, anus terminal. 
Color brown, some with yellowish, others with purplish tinge, ven- 
trum but slightly lighter. Tentacles 20, of intense brown color 
tinged with red. Pedicels rather few but quite large, 10 mm. long 
and 5 mm. across at base. The odd ambulacrum has two zigzag 
rows of about 48 pedicels each; ventrolateral ambulacra each with 
a zigzag row of 38 pedicels. Papille are small, only 8 mm. long at 
most, having no wartlike base. They form six rows on dorsal side, 
each row consisting of about 45 papille. Tablelike deposits scat- 
tered in perisome are similar to those of S. nozawai, only differing 
in being almost exclusively of triradiate type (pl. 8, figs. la-c). 
They are largest near bases of papille, with arms attaining the length 
of 1654, and smallest on ventrum, especially on pedicels, with arms 
measuring only 354. Besides the scattered small tables, a few deli- 
cate supporting rods are found in papille, and the end-plate is repre- 
sented by a number of irregularly branched rods. Unlike the 
papille the pedicels contain numerous, very robust rods and a single 
end plate. Supporting rods of tentacles are similar to those of 
papille. Radial segments of calcareous ring have each a bifurcated, 
prolonged anterior process. Polian vesicles are of a deep purplish- 
black color, numbering up to 13. Even in a young specimen 30 mm. ~ 
long there were found 9 vesicles. Stone-canal situated in dorsal 
mesentery. Genital tubes branched twice or thrice, forming 2 tufts. 
Respiratory trees 2, well developed. 

Besides the dafloronues in deposits noted above as obtaining between 
this species and S. nozawai, the relation of size and number between 
pedicels and papille is reversed in the two species. S. chuni Augustin 
(=8S. triradiata Mitsukuri) has triradiate deposits, but the arms of 

the table are slender and slightly bent, while in the present species 
they are thick and straight. Moreover, the pedicels are smaller and 
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much clustered in that species. The presence of as many as 10 or 
more Polian vesicles is a character which distinguishes the new 
species from all the others. 

Habitat.—South of Hokkaido; off Ojika Peninsula, Honshu. 
Type.—Cat. No. 341438, U.S.N.M. 

5. SYNALLACTES GILBERTI, new species. 

Plate 8, figs. 2a, b. 

Station 4979. Two specimens. 
Station 5084. Three specimens. | 

Body 80 mm. long and 20 mm. broad. Mouth subventral, anus 
terminal or turned dorsad. Color light gray with slight greenish 
tinge. Skin smooth to the touch, with thick gelatinous subcuta- 
neous tissue. Tentacles 20. Pedicels of the odd ambulacrum rather 
scattered, not exceeding 25 in number, arranged in a zigzag or double 
row. Hach ventrolateral ambulacrum has numerous pedicels which 
form a zigzag row along the margin of sole. There are 4 rows of 
papille on dorsum, each papilla being situated on a conical wart. 
Papille of the outer rows are larger than those of the inner, the wart 
measuring 4 mm. across and the free filamentous part attaining a 
length of 7 mm. Each of these rows consists of 12-15 papille. 
Much smaller papille belonging to ventrolateral ambulacra form a 
marginal row along each side. Scattered among these are found 
appendages of another kind. These are what have been called 
‘‘Saugfiisschen im engeren Sinne”’ (Ludwig), or ‘‘low whitish warts”’ 
(Théel), or ‘‘fungiform papille’’ (Mitsukuri). They measure 0.55- 
1.20 mm. in diameter. Cruciform table-like deposits are uniformly 
distributed in general perisome. The arms do not meet in one point, 
but diverge from the ends of a short rod, thus becoming bilaterally 
symmetrical (pl. 8, fig. 2a). Each arm is perforated with a small 
hole at the end. Spire is solid and high; the end is divided into 3 
long processes which unite again at some distance from the apex and 
thus give rise to a slitlike hole (fig. 2b). The deposits of ventrum 
vary in diameter between 60 and 1004, with a mean of about 80y, 
and the spire 65-70u high. Those of dorsum are 100» in diameter, 
ranging 77-140, spire 100p high. Walls of pedicels and papille 
are beset with similar deposits, and a few curved rods are found near 
tips of pedicels. End-plate is well developed in pedicels but repre- 
sented by irregularly branched rods in papille. The fungiform 
papille are destitute of tables but a branched body represents the 
end-plate. Supporting rods of tentacles are spinous and arcuate, 
often armed with some irregular branches. Calcareous ring con- 
sists of 10 weakly calcified segments. Polian vesicle single; stone- 
canal minute, with scattered, irregular latticed deposits in its wall. 
Genital tubes few in number, branched once or twice. 
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From S. enigma Ludwig this species differs only in having a visible 
calcareous ring. S. crucifera Perrier, S. horridus Koehler and Vaney, 
S. robertsont Vaney, and Bathyplotes monoculus Sluiter are allied to 
the present species, but in none of them have the fungiform papille 
been described, nor is the arrangement of the pedicels of the odd 
ambulacrum similar to that in this species. The species is named 
for Prof. Charles H. Gilbert of Stanford University. 

Hahitat.— South of Totomi, Honshu. 
Type.—Cat. No. 34144, U.S.N.M. 

Genus BATHYPLOTES Ostergren. 

6. BATHYPLOTES MOSELEYI (Théel). 

Stichopus moseleyi THEEL, Challenger Se eee pt. 2, 1886, pp. 165-167, 
pl. 10, figs. 19, 20. 

Bathyplotes sarees OsTERGREN, Zur Kenntnis der Synallactinz, 1896, p. 355.— 
MirsuKurt, Actinopodous Holothurioidea, 1912, pp. 31-35, text-fig. 7. 

Synallactes moseley: PERRIER, Holothuries antarctiques, 1905, pp. 6-11, text-fig. A. 

Synallactes ?, sp. ? AUGUSTIN, Japanische Seewalzen, 1908, p. 20. 

Station 5029. One specimen. 
Station 5072. One specimen. 
Station 5091. Fifty-five specimens. 
Station 5092. Eighteen specimens. 
Station 5093. Two specimens. 
Station 5094. One specimen. 

I can not find any generic difference between this species and 
others of the genus. Indeed, the presence of numerous pedicels 
along the odd ambulacrum is peculiar to the species, and Perrier 
referred it to Synallactes on that account, while Mitsukuri proposed 
to erect a genus Ostergrenia. But I pecics to follow Ostergren’ B.. 
original diagnosis of the genus, which covers the present species as 
well as B. fallax Ostergren. The specimen reported by Augustin 
from Misaki seems to me to be a macerated one of this species. 

Habitat— West coast of Patagonia (Théel, 1886); between Navarin 

Island and Hoste Island (Perrier, 1905); various stations in Sagami 
Sea and Uraga Channel (Augustin, 1908; Mitsukuri, 1912); Suruga 
Bay; off Cape Terpyeniya, Sakhalin. 

7. BATHYPLOTES TIZARDI (Théel). 

Stichopus tizardi THEEL, Knight Errant Holothurioidea, 1882, p. 696. 
Bathyplotes tizardi OSTERGREN, Zur Kenntnis der Synallacting, 1896, p. 354, 

pl. 18, figs. 36-43.—MrirsvxKurt, Actinopodous Holothurioidea, 1912, pp. 35-39, 

text-fig. 8. 
Her pysidia ‘tizardi PERRIER, Compt. rend. Acad. Sci., Paris, vol. 126, No. 23, 1898, 

p. 1665. 

Station 4959. One specimen. 
Station 4966. Two specimens. 

There is no need to add further details to what is known about this 
species. I may only mention a fact which seems to have some sig- 
nificance in connection with the breeding habit of the animal. In 

. 
; 

; 
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the male, the mouth is closed by a circular fold of skin, forming, so 

to speak, a buccal cavity. Many eggs were found attached to the © 

tentacles which were withdrawn into this cavity. The eggs meas- 

ured 0.9-1 mm. in diameter. | 

_ Habitat—Faroe Channel (Théel, 1882); Bay of Biscay (Kehler, 
1895); west coast of Morocco, Sahara, and Senegal (Perrier, 1902); 
Bergen (Ostergren, 1896); Hardangerfjorden (Grieg, 1913); Sagami 
Sea (Mitsukuri, 1912); southwest of Shikoku; off Kii, Honshu. 

8. BATHYPLOTES GSTERGRENI, new species. 

Plate 8, figs. 3a-d. 

Station 4893. One specimen. 
Station 4903. One specimen. 

Body elongated, subcylindrical, only 21 mm. long and 4 mm. 
broad. Mouth subventral, anus terminal. Color dirty greenish- 
white. Integument smooth to the touch, with thick gelatinous 
subcutaneous tissue. Tentacles yellowish, only 19 in number, nor- 
mal number probably 20. Pedicels none in the odd ambulacrum, 
in two rows in each ventrolateral ambulacrum. Papillz forming 6 
rows on dorsum. Besides these there are ‘‘fungiform papille,”’ 
0.5-0.7 mm. in diameter, scattered along the sides of body, All 
these three kinds of appendages are very contractile and not promi- 
nent. Quadriradiate tablelike deposits are scattered in all parts 
of the perisome. In dorsum the deposit has 4 arms, which are ex- 
panded and perforated at end, and four-pillared spire with one or 
two cross-beams and some teeth on the top and sides. Diameter 
of base varies between 55 and 87, with a mean of about 70, and 
height of spire 33-47. At the base of papille they are very large, 
with a diameter of as much as 143, and a spire 70 high, with three 
cross-beams (pl. 8, figs. 3a, 6). In walls of papille are found similar 
deposits with much reduced base and tall spire. Deposits of ventrum 
are very small and sparse; base usually disklike, pierced by four 
large holes; spire with one cross-beam (figs. 3c, d); diameter of base 

varies from 25 to 57m, with a mean of 34y, height of spire 20-23. 
Tables in pedicels with many holes in disk, nearly equal in size to 
those of ventral perisome. Bent supporting rods armed with low 
spines are also found in pedicels and papille. Tip of pedicels with 
well developed end plate, 200-3004 in diameter; papille with a 
cluster of irregular branched rods in tip. ‘‘Fungiform papille”’ 
usually without spicules, but sometimes with a branched rod instead 
of the end plate. Supporting rods of tentacles with more pro- 
nounced spines than in those of pedicels and papillxw. Radial seg- 
ment of calcareous ring thick, H-shaped; interradials rodlike. 
Polian vesicles two in one of the specimens, one in the other. Stone- 

§9758°—Proc.N.M.vou.48—14——15 
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canal with rather big madreporite not inserted to body-wall. Genital 

tubes in two tufts; respiratory trees two, well developed. 
The present species is very closely related to B. patagiatus Fisher, 

from which it however differs (1) in having fungiform papille, (2) in 

the absence of marginal brim, and (3) in having no C-shaped deposit. 

at all. The species also resembles B. cinctus and B. roseus both 

described by Koehler and Vaney. I take pleasure in naming this 

species for Dr. A. Hjalmar Ostergren of the Zoologiska Station, 
Kristineberg, Sweden, founder of the genus. 

Habitat.—Off Goto Islands, west of Kyushu. 
Type.—Cat. No. 34145, U.S.N.M. 

Genus MESOTHURIA Ludwig. 

9. MESOTHURIA MURRAYI (Théel). 

Holothuria murrayi THEEL, Challenger Holothurioidea, pt. 2, 1886, pp. 185-186, 

pl. 10, figs. 16-18. 

Holothuria murrayi (var. ?) THEEL, Challenger Holothurioidea, pt. 2, 1886, pp. 
187-188, pl. 9, fig. 3. 

Mesothuria murrayt OSTERGREN, Zur Kenntnis der Synallactine, 1896, p. 351.— 
Siurrer, Siboga Holothurien, 1901, p. 24.—Fisner, Hawaiian Holothurians, 
1907, pp. 683-685, pl. 71, figs. 1, la-h. 

Station 4903. One specimen. 
Habitat—West of Chile (Théel, 1886); off the Strait of Gibraltar 

(Théel, 1886); southeast of Flores, and Azores (Hérouard, 1902); 
Flores and Sulu Sea (Sluiter, 1901); Hawaii (Fisher, 1907); off Goto 

Islands, west of Kyushu. 

10. MESOTHURIA PARVA (Théel). 

Holothuria murrayi, var. parva TREEL, Challenger Holothurioidea, pt. 2, 1886, 
pp. 186-187, pl. 9, fig. 2; pl. 16, figs. 4, 5. 

Mesothuria murrayi, var. parva PERRIER, Travailleur and Talisman Holothurioidea, 
1902, p. 316.—AuveustTin, Japanische Seewalzen, 1908, pp. 18-20, text-fig. 14. 

Mesothuria parva FisHEeR, Hawaiian Holothurians, 1907, pp. 686-687, pl. 71, 
figs. 2, 2a-c. 

Mesothuria deant Mirsuxuri, Actinopodous Holothurioidea, 1912, pp. 40-42, text- 
fig. 9. 

Station 5092. Twenty-eight specimens. 
Station 5094. Eighteen specimens. 

From the excellent descriptions and figures given by Fisher it is 
obvious that MV. deani must be merged with this species. 
Habitat—Near Admiralty Island (Théel, 1886); Hawaii (Fisher, 

1907); Misaki (Augustin, 1908); several stations in Sagami Sea, Uraga 
Channel, and Oshima (Mitsukuri, 1912). 

11. MESOTHURIA MEDIA, new species. 

Plate 8, figs. 4a, b. 

Station 4968. One specimen. 
Body 30 mm. long, 7 mm. broad, mouth and anus terminal, ventrum 

flat. Color grayish-white, ventrum a little lighter. Skin strongly 
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wrinkled, only very slightly rough to the touch. Tentacles 20. 
Numerous minute pedicels scattered all over the body without any 
zonal arrangement; they are largest on the ventrolateral ambulacra, 

being about 0.8 mm. long. Ventrum apparently naked, but the 
presence of scattered, rudimentary pedicels is indicated by small end- 
plates. Deposits in the form of tables quite richly present all over 
(pl. 8, figs. 4a, b). Disk is triangular with rounded angles, with a 
central hole and six peripheral ones. These latter are most com- 
monly of different sizes, being alternately larger and smaller. Over 
the central hole is a triradiate arch, each arm of which gives rise to a 
pillar, united with its fellows by a cross-beam (fig.4a). In dorsum, 
disks of tables measure 66y in mean diameter, ranging 45-88 y, peri- 
pheral holes 5-8 in number, and height of spire 40-50. Those of 
ventrum are a little smaller, mean diameter of disks 54y, range 41- 
65, number of peripheral holes 6-10, height of spire 30-40y. In 
pedicels disk of tables is smaller, only 17-33 in diameter, peripheral 
holes being absent; spire 43-53 » high, pillars not connected by cross- 
beams; no supporting rods, but the end-plate well developed with a 
large central hole. Rods in tentacles slender and bent, with nu- 
merous spines, often branched. Calcareous ring well developed. 
Polian vesicle single, stone-canal ending in a large ellipsoidal madre- 
porite, which does not lie in dorsal body-wall. Genital tubes twice 
dichotomously divided, forming a tuft on the left side of dorsal 
mesentery. 

It seems to me highly probable that in Perrier’s genus Zygothuria, 
there may be indications of the presence of ventral pedicels, as in the 
present species. UM. multipes Ludwig and WM. incerta Keehler and 
Vaney differ from this species in details of deposits. The present 
species also closely resembies MM. abbreviata Koehler and Vaney, which 
is somewhat imperfectly known. 

Habitat.—Off Kii, Honshu. 
Type.—Cat. No. 34146, U.S.N.M. 

Genus PSEUDOSTICHOPUS Théel. 

12. PSEUDOSTICHOPUS TRACHUS Sluiter. 

Pseudostichopus trachus Stuirer, Tijdschr. Ned. Dierk. Ver., Dl. 7, Afl. 1, 1901, 
pp. 15-16; Siboga Holothurien, 1901, pp. 52-53, pl. 5, fig. 1; pl. 8, fig. 8.— 
MitsuxurI, Actinopodous Holothurioidea, 1912, pp. 3-9, pl. 1, figs. 1-5, 
text-fig. 1. 

Station 4968. One specimen. 
Station 5055. Five specimens. 
Station 5060. One specimen. 
Station 5092. Fifty specimens. 
Station 5093. One specimen. 
Station 5094. Seven specimens. 

Of these 65 specimens the largest measures only 70 mm. in length. 
In these specimens as well as in those examined by Professor Mit- 
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sukuri, end-plates are present in pedicels in most cases. They are 
rudimentary and are irregularly perforated, measuring at most 0.1 
mm. in diameter. Besides the smooth, latticed plates in perianal 
region there are scattered smaller spinose bodies. 

Habitat.—Moluccas and Timor (Sluiter, 1901); Sagami nee (Mit- 
sukuri, 1912); Suruga Bay; off Ki, Honshu. 

13. PSEUDOSTICHOPUS ALEUTIANUS, new species. 

Plate 8, figs. 5a-c. 

Station 4768. Seventy-six specimens. 
Station 4774. Three specimens. 

Body flat and elongated, 73 mm. long, rounded at both extremi- 

ties. Mouth ventral, anus lodged in a vertical pygal furrow. Body 
is thickly coated all over with sponge spicules and foraminiferan 
shells. Tentacles 20. Pedicels of ventrolateral ambulacra largest, 
about 1 mm. long, forming a double row. Scattered smaller papillz 
(?) forming a double row along each dorsal ambulacrum. Scattered 
on the midventral ambulacrum, as well as on all interambulacra, are 
found very minute pedicels. X-shaped spicules present in wall of 
genital tubes, as in Ps. occultatus v. Marenzeller (pl. 8, fig. 5a). They 

vary in size from 60 to 150y. Around the anus are thinly scattered, 
irregular, X-shaped spicules (fig. 5b) and also irregularly rod-shaped 

ones (fig. 5c). Their length varies from 80 to 2004. Larger pedicels 
have end-plates attaining the diameter of 804. Supporting rods of 
tentacles slender and bent, with low processes and often slitlike 
perforations. No deposits whatever are found in general perisome 
nor in respiratory trees. Calcareous ring similar to that of Ps. 
trachus. Polian vesicle single. Genital tubes not divided, in two 
tufts. Respiratory trees two. 

The species differs from Ps. occultatus only in the absence of spicules — 
from respiratory trees and in the character of the deposits in perianal 
region. 

Habitat.— Aleutian Islands. 
Type.—Cat. No. 34147, U.S.N.M. 

14, PSEUDOSTICHOPUS MOLPADIOIDES, new species. 

Plate 8, figs. 6a-c. 

Station 4982. Eight specimens. 
Body cylindrical, 3 not flattened, rapidly tapering at both extremi- 

ties, measuring 52 mm. in length, 25 mm. in breadth, and 20 mm. in 
height. Mouth terminal but directed ventrad, anus lodged in a 
rather inconspicuous vertical furrow. Color dirty pale brown, sur- 
face being covered all over with sand and foraminiferan shells, while 
sponge needles are very few. Tentacles 20. Small pedicels also 

ee ee OP eee 

’ 
4 
¥ 

4 
j 



No. 2073. HOLOTHURIANS FROM NORTH WEST PACIFIC—OHSHIMA. 229 

present in interambulacra thinly scattered, those belonging to the 
midventral ambulacrum. being almost indistinguishable from them. 
Larger pedicels, up to 2 mm. long, form a double row on each ventro- 
lateral ambulacrum. In the dorsal ambulacra smaller papille (?%) 
are arranged in double rows. No deposits are present in general 
perisome or genital tubes. In larger pedicels an end-plate 140y in 
diameter is present, and near it a few supporting rods (pl. 8, figs. 
6a, 6), 50-120u long, and always with a slight knob at the middle. 
Similar rods are found in tentacles, but these are much larger and are 
armed with short processes near the extremities. In the perianal 
region are found scattered irregular spiny bodies of varying com- 
plexity (fig. 6c), 60-2004 in length. The simplest ones are X-shaped. 
Calcareous ring well developed, radial segments having a pair of 
accessory processes near the outer edge of the anterior end. Polian 
vesicle single, genital tubes undivided, in two tufts. Respiratory 
trees two, well developed. 

The present species agrees in many respects with Ps. pustulosus 
Sluiter, but differs from it above all in lacking the series of large stout 
warts along each side of ventrum. 

Habitat. —Off Shiribeshi, Hokkaido. 
Type.—Cat. No. 34148, U.S.N.M. 

15. PSEUDOSTICHOPUS ARENOSUS, new species. 

Station 4915. One specimen. 
Body more or less fusiform, 45 mm. long, 15 mm. broad. Mouth 

terminal but directing ventrad, anus situated in a vertical pygal fur- 
row. Surface of body covered with numerous Globigerina shells 

and a few sponge needles, gray in color all over. Tentacles 20. 
There are conspicuous double rows of ambulacral appendages along 
paired ambulacra, of which the ventral ones have more crowded and 

_ larger pedicels, which may be as long as 1 mm. Along the odd am- 
bulacrum no distinct row of pedicels can be found. Irregular spinous 
bodies similar to those in Ps. molpadioides and 50-175 long are 
found scattered in perianal region. Pedicels have end-plates only, 
which measure up to 90m in diameter. Supporting rods of tentacles 
bear numerous knobs. No deposits are found elsewhere. Calca- 
reous ring well developed, radials being very thick. Polian vesicle 
single, genital tubes undivided. Respiratory trees two. 

The present species very much resembles Ps. molpadioides, only 
differing in the absence of supporting rods in pedicels and in details 
of rods in tentacles. 

Habitat—Off Koshiki Islands, west of Kyushu. 
Type.—Cat. No. 34149, U.S.N.M. 
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16. PSPEUDOSTICHOPUS NUDUS, new species. 

Station 4768. Seven specimens. 
Station 4769. One specimen. 
Station 4771. Four specimens. 
Station 4772. One specimen. 
Station 4774. Five specimens. 
Station 4775. Five specimens. 
Station 4781. One specimen. 
Station 4966. Five specimens. 

Body subcylindrical, almost uniform breadth throughout, both 
extremities rounded. Length 190 mm., breadth 50 mm., and height 
30 mm. Mouth ventral, anus in a conspicuous pygal furrow. Sur- 
face of body almost naked, sometimes coated with very few sponge 
needles. Color whitish, often light yellow or brownish. Tentacles 
20. Numerous pedicels form a broad zone along the midventral 
ambulacrum, there being about 8 pedicels in a transverse line. 
Toward the posterior part of body there is a groove along the median 
line. The pedicels are very peculiar in shape, each consisting of a 
number of oval, knoblike parts, 0.3-0.5 mm., united into a group 

measuring 1-2 mm. in diameter. Along lateral margin of ventrum 
are very low processes, often invisible, probably in alternate rows. 
Dorsal papille, 1-1.5 mm. long, forming a double row along each 
ambulacrum, very sparse, separated by intervals of about 10 mm. 
Supporting rods of tentacles are curved, slightly spinous, often with 
irregular branches. Near tip of papille are found slender rods 
usually with a knoblike thickening at the middle, but often irregu- 
larly branched. No deposits whatever are found elsewhere. Calca- 
reous ring is of the usual form, each segment often with a pair of 
minute teeth on the posterior margin. -Polian vesicle single, respi- 
ratory trees two. Genital tubes undivided, arranged in a row along 
each side of dorsal mesentery. 

Some strongly contracted specimens show along each side of body a 
low thickened ridge, “ bourrelet epais,” as in Ps. depressus Hérouard. 
Ps. pustulosus Sluiter differs from the present species in shape and 
arrangement of ambulacral appendages. 

Habitat.—Aleutian Islands; off Kii, Honshu. 
Type.—Cat. No. 34150, U.S.N.M. 

17, PSEUDOSTICHOPUS UNGUICULATUS, new species. 

Plate 8, figs. 7a-c. 

Station 4960. One specimen. 
Station 5083. Two specimens. 
Station 5084. One specimen. 

Body 90 mm. long, 35 mm. broad, ventrum flat, dorsum strongly 
vaulted. Mouth directed ventrad, anus situated in a deep pygal — 
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furrow. Integument thin and translucent, gray in color, closely 
covered with fine granules, chiefly foraminiferan shells. Tentacles 
black, 20 in number. The animal is characterized by 18-20 conical 
warts arranged along the sides of ventrum, with four or five curved 
papille at the tip, about 2 mm. long, with black tips. In each dorsal 
ambulacrum run two rows of short, slender papille, about 25 in num- 
ber. Near the lateral margin of ventrum pedicels measuring 1 mm. 
in length form a very sparse row. Scattered irregularly along the odd 
ambulacrum are found very minute pedicels only 0.3 mm. long. 
Dorsal and lateral papille contain only a very small number of smooth 
supporting rods, 80-100 » in length (pl. 8, fig. 7c). Pedicels of ven- 
trolateral ambulacra have imperfect end-plates about 100 y in diam- 
eter, but contain no supporting rod. Rods in tentacles are richly 
armed with spines. In genital tubes are scattered branching cal- 
careous bodies, normally X-shaped, with a knob at the middle (fig. 
7a, 6), 80-200 nin length. Calcareous ring is of the usual form, each 
segment often with minute teeth on the posterior margin. Polian 
vesicle single, respiratory trees two. Genital tubes unbranched, 
arranged in a row along each side of dorsal mesentery. 

The present species is perhaps identical with Meseres peripatus 
Sluiter, which has rows of warts beset with 4-5 clawlike papille. 
But the presence of a distinct pygal furrow, of spicules in genital 
tubes, and other differences in deposits appear to distinguish P. 
unguiculatus from it and all other allied forms. 

Habitat.— Southwest of Shikoku; south of Totomi, Honshu.. 
Type.—Cat. No. 34151, U.S.N.M. 

Genus CAPHEIRA Ludwig. 

18. CAPHEIRA MOLLIS, new species. 

Plate 9, figs. 16a, b. 

Station 4767. One specimen. 
Body elongated oval, rounded posteriorly. Length about 140 mm., 

width about 55 mm. Color dirty brown, tinged with yellow and 
green. Integument thin and finely wrinkled like crépe, and highly 
delicate, apt to break even at a slight touch. Along ventrolat- 
eral ambulacra the body wall is slightly thickened. Tentacles 15, 
more or less shield-shaped, provided with 5 rounded digits. Very 
minute, pedicellike appendages, only 0.5-1 mm. long, are found 
scattered over the body except on midventral radius. Deposits of 
only one form, namely, triradiate tables, thickly overlapping one 
another. Disk with a small, round, central hole and oval peripheral 
ones, 6 to 12 in number (pl. 9, fig. 16a); diameter 107-220, mean 
1604. From the margin of the central hole arise three pillars, 
together making up a conical spire with always two crossbeams and a 
three-knobbed apex (fig. 16b). Height of spire varies 120-130,. 
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Calcareous ring consists of 15 saddle-shaped segments, each meas- 
uring 6 mm. by 4 mm., similar to those described in @. sulcata Ludwig. 
Polian vesicle single. Stone-canal calcified, ending in a knoblike 
madreporite attached to the body wall. Genital tubes branched 
many times, forming two tufts. I think I could make out a respira- 
tory tree on the right side, though I can not be quite certain on this 
point, owing to the large mass of intestine which prevented more 
accurate observation. 
From C. sulcata this species differs in shape and size of deposits 

and in number of tentacles. The genus resembles Pseudostichopus 
more than any of the forms of Elasipoda. Some aberrant forms of 
Molpadiide also show relationships with this genus. 

Habitat.—Aleutian Islands. 
Type.—Cat. No. 34152, U.S.N.M. 

Genus PZLOPATIDES Théel. 

19. PHLOPATIDES APPENDICULATA Théel. 

Pelopatides appendiculata THEEL, Challenger Holothurioidea, pt. 2, 1886, pp. 158- 
159.—Mitsuxuri, Actinopodous Holothurioidea, 1912; pp. 9-10. 

(?)Pezlopatides purpureo-punctatus SLuiTER, Siboga Holothurien, 1901, pp. 43-44. 

Station 4971. One specimen. 
Station 5053. Two specimens. 

Habitat—South of Totomi, Honshu (Théel, 1886); Flores and 
Sulu Sea (Sluiter, 1901); Suruga Bay (Mitsukuri, 1912); off Ku, 
Honshu. 

20. PAXLOPATIDES (?), species. 

Station 5029. Onespecimen. 
Station 5030. Two specimens and a fragment. 

The largest specimen measures 90 mm. in length and the breadth is 
about 15 mm. throughout. Skin is totally scraped off, the trans- 
versely wrinkled muscle layer being exposed externally. Color of the 
anterior region including tentacles is grayish-purple, while the rest of 
body is yellowish-brown. Owing to maceration only 6 tentacles 
could be made out, and no trace of calcareous ring or deposits could 
be found. Musculature is well developed, each longitudinal muscle 
being 10 mm. wide and divided into two bands. Polian vesicle and. 
stone-canal single. Though the whole digestive tube is wanting, its — 
course seems to be normal, as judged from mesenteries left on the 
body wall. Genital organ rudimentary, respiratory trees 2, about 
40mm.long. The specimens are in too bad a condition for the pedi- 
cels and papille to be described. 

Habitat —Off Cape Terpyeniya, Sakhalin; east of southern Sakhalin. 
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Family DEIMATIDA Théel. 

Genus DEIMA Théel. 

21. DEIMA MOSAICUM, new species. 

Station 4956. Five specimens. 
Station 5084. One specimen. 

Body elongated oval, 110 mm. long and 40 mm. wide in largest 
specimen. Mouth and anus situated on ventral surface. Integu- 
ment thin, very brittle, covered with thin scale-like plates all over, 
erayish-white in color. Mouth is situated at the center of a circular 
ridge, 20 mm. in diameter, with papille of microscopic size on outer 
margin. Tentacles 18, each provided with 7-10 digits. The odd 
ambulacrum is naked, except for a pair of small pedicels only 2 
mm. long, situated immediately anterior to the anus. Pedicels of 
ventrolateral ambulacra, measuring up to 20 mm. in length and 
6 mm. across, numbering from 11 to 13 arranged in a row to a side. 
“Flankenpapillen”’ are long and cylindrical, up to 80 mm. in length 
and 7 mm. in diameter at base, 4 or 5 to each row. Another set 
“eigentliiche Rickenpapillen,”’ form a row on either side of mid- 
dorsal line, numbering 8 to 10 in each. All over the body, including 
pedicels and papille, skin is strengthened with scale-like plates, 
partly overlapping one another. Those of ventrum measure 0.8-2.0 
mm. in diameter, those of dorsum 3-4mm.ormore. They are round, 

with almost entire margin and numerous holes increasing in size 
toward the center, and rarely attaining the diameter of 180u. Each 
scale of dorsum consists of two parallel layers of network, of which 
the upper one is destitute of spinous processes on its surface. Those 
of ventrum lack the upper layer, but a few tubercles are always found 
at the central part. The scales of pedicels and papille are similar to 
those of ventrum except that the margin is serrated. Around the 
mouth the plates are very simple and oval, with thorny surface 
and margin, 0.3-0.5 mm. in diameter, accompanied by delicate, 
branched rods or plates with a few holes. Pedicel is devoid of end- 
plate but is supported by rods of various forms, sometimes by per- 
forated plates. Supporting rods of tentacles have spinose processes. 
Genital tubes contain in their walls very delicate, thread-like branched 
rods often congregated to form a complicated apparent anastomosis. 
Calcareous ring consists of 10 fragilesegments. Stone-canal strength- 
ened by network of deposits; Polian vesicle single. Genital tubes 
thick and few in number, forming two tufts. . 

While the specimens agree very well with D. blakei Théel in the 
structure of dorsal scales and the number of papillae, they show many 
other details which are common with D. pacificum Ludwig. The 
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much larger size of dorsal scales, the slenderness and length of papille, 
and the number of tentacles seem to be peculiar to the new species. 

Hahitat—Southwest of Shikoku; south of Totomi, Honshu. 
Type.—Cat. No. 34153, U.S.N.M. 

Genus ORPHNURGUS Théel. 

' 22, ORPHNURGUS INSIGNIS Fisher. 

Orphnurgus insignis FisHER, Hawaiian Holothurians, 1907, pp. 702-706, pl. 73, 
fig. 1; pl. 77, figs. 1, la-e, 2, 2a-c, 3, 3a-e. 

Station 4957. One specimen. 
Station 4958. Ten specimens. 
Station 4960. One specimen. 

The largest in the collection measures only 85 mm. in length, being 
much smaller than those from Hawaii. Fisher found the dorsal 
papille to be ‘‘arranged in a fairly regular linear series along each of 
the two dorsal radii,”’ except in two specimens with ‘‘a double row.” 
But in the Japanese specimens the presence of double rows seems to be 
constant, as may be seen from an examination of the ampulle from 
inside the body wall. The inner (median) row consists of 15-27 
papillee of various sizes, while the outer (lateral) is composed of a very 
variable number of much smaller ones. In the largest specimen I 
could find 15 and 17 papille in the outer rows, while in smaller ones 
there were only 5-10, or even none, apparently. Besides the charac- 
teristic deposits as fully described and figured by Fisher, I find minute, 
complicated bodies in longitudinal muscles. ‘These are sometimes 
rodlike, sometimes four-armed, and bear many branches on the ends 
and processes along the sides. The length varies 60-200p. 

Habitat.—Hawaii (Fisher, 1907); southwest of Shikoku. 

23. ORPHNURGUS RIGIDUS, new species. 

Station 4957. One specimen. 
Station 4958. ‘Two specimens. 
Station 4959. Two specimens. 
Station 5082. One specimen. 

Body only 43 mm. long, of almost uniform breadth throughout, 
namely, 8 mm. Mouth ventral, with 20 nonretractile tentacles; 
anus terminal. Color grayish-white, tentacles ight brown. Integu- 
ment thin and stiff, armed with large rods, visible with naked eye. 
Pedicels nonretractile, 9 mm. long, 16-25, forming together a row 
along each side of ventrum. Very often, smaller ones alternate with 
the larger on the median side, so that a zigzag row is formed. The 
odd ventral ambulacrum is utterly devoid of pedicels. Above the 
lateral pedicels is a row of 13-17 flank papille on each side of body. 
Along each of the dorsal ambulacra papille are arranged in a double 
row, the inner consisting of 12-29, the outer of 6-17; a papilla may 
attain the length of 15 mm., and its base is conical and stiff, while 
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more distally it is soft and slender. Deposits in perisome are in the 
form of rods with both ends dilated and perforated, or rarely forked. 
Those of ventrum are robust, have more holes, and are more numerous 
than those of dorsum. Their length varies between 0.5 and 1.45 mm., 
often measuring 0.15 mm. across at the middle. In the posterior 
region they are more robust and short and very numerous. The rods 
of dorsum are slender, with a few terminal holes, length 0.4-1.25 mm., 
and even at the base of papille they are not of considerable length. 
These rods form groups of a few each, with their ends collected in a 
point. Very rarely some modified X-shaped rods are to be found in 
dorsum. The arms are not straight as in those of Scotodewma setig- 
erum Ludwig, but always slightly curved. Diameter 240-430 » as 
measured diagonally. Tentacles and pedicels are supported with 
larger straight rods and smaller bent ones, the former being 0.4-1.15 
mm. long, and the latter only 0.2-0.6 mm.; end-plate is wanting. 
Supporting rods of papille are all straight; larger ones, 0.8-1.1 mm. 
long, gathered together in conical groups at base; smaller ones 0.25- 
0.6 mm. long, occurring sparsely in filamentous part. In genital 
tubes irregular branched rods, about 200 » long, are sparsely ‘present. 
Calcareous ring rather weakly developed, of spongy texture. Polian 
vesicle and stone-canal single. Genital tubes about five on each side 
of dorsal mesentery. 

There are four species very much resembling the present species, 
all known by only one or two specimens each. These are Scotodeima 
setigerum Ludwig, S. protectum Sluiter, S. wtreum Fisher, and Orph- 
nurgus invalidus Keehler and Vaney. In thecharacter of the deposits 
the present species stands between O. invalidus and S. wtreum, having 
several X-shaped bodies in dorsum. The presence or absence of a 
few small pedicels in the odd ambulacrum seems to be an unsafe guide 
in distinguishing genera, for Fisher has clearly shown the presence of 
26 very small pedicels along that ambulacrum in O. insignis. Itseems 
therefore likely to me that the genus Scotodeima should be merged 
into Orphnurgus. 

Habitat—Southwest of Shikoku; south of Totomi, Honshu. 
Type.—Cat. No. 34154, U.S.N.M. 

Genus PANN YCHIA Théel. 

24. PANNYCHIA MOSELEYI Théel. 

Pannychia moseleyi Toke, Challenger Holothurioidea, pt. 1, 1882, pp. 88-90, pl. 
17, figs. 1, 2; pl. 32, figs. 1-13.—Mrrsuxurt, Actinopodous Holothurioidea, 
1912, pp. 207-212. 

Pannychia moseleyt, var, henrici Lupwia, Albatross Holothurioidea, 1894, pp. 95- 
99, pl. 10, figs. 1, 2. 

Station 5085. One specimen. 
Habitat—Off Sydney and northwest of New Zealand (Théel, 1882) ; 

Moluccas (Sluiter, 1901); near Cocos Island (Ludwig, 1894); Lower 
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California (Ludwig, 1894; Clark, 1913); near Oshima Island (Kishi- 
nouye, 1894); Sagami Sid (Midsuleuni: 1912). 

25. PANNYCHIA MOSELEYI VIRGULIFERA, new subspecies. 

Plate 8, figs. 8a,b. 

Pannychia moseleyi Epwarps, Albatross Holothurians, 1907, pp. 62-64. 

Station 4768. Ten specimens. 
Station 4769. Seven specimens. 
Station 4770. Four specimens. 
Station 4771. One specimen. 
Station 4781. Six specimens. 
Station 5015. Two specimens. 
Station 5029. One specimen. 
Station 5032. Five specimens. 
Station 5033. One specimen. 
Station 5036. One specimen. 
Station 5039. Two specimens. 

The largest specimen measures 210 mm. in length, 70 mm. in width, 
and 35 mm. in height. Color in life ‘pearly white with a bluish tint, 
papillae reddish-purple;”’ in spirit some specimens almost retain their 
natural color, but others are white to light blue and rose, or brown. 
Ambulacral Papert purple in majority, but yellowish-brown in 
some. Tentacles 20. Pedicels of the ventrolateral ambulacra large, 
25-40 in each. Along the midventral ambulacrum are 12-50 pedicels 
arranged in a zigzag or double row. Dorsal papille small, at most 3 
mm. long, scattered all over, only leaving in some specimens narrow 
naked areas along the 3 interambulacra. Along the inner (median) 

side of dorsal ambulacra stand about 8 pairs of long whiplike papille, 
attaining the length of 20mm. All the external and internal charac- 
ters are those of P. moseleyi, but numerous “straight or arcuated, simple 
or branched, spmous” bodies (pl. 8, fig. 8a) occur in large numbers in 
all the specimens, uniformly scattered on ventrum. In some speci- 
mens they are highly spinous at ends, in others quite smooth (fig. 8d), 
and in rare cases three- or four-rayed. Length of these rods varies 
from 70 to 400 », with a mean of about 240 p. Similar rods are also 
numerous in walls of pedicels. 

The specimens above described differ from those of P. moseleyi only 
in having numerous rods in ventrum. In P. moseleyr the rods are 
never present in ventral perisome, but occur in small numbers in 
pedicels. I think that the specimens before me, together with a single 
specimen identified as P. moseleyi by Edwards, are to be distinguished 
as a northern form of that widespread species and deserve recog- 
nition as a subspecies. 

Habitat—Sitka, British Columbia (Edwards, 1907); Aleutian 

Islands; off Cape ‘Texpyeniya, Sakhalin; east of southern Sakhalin; 
east and south of Hokkaido. 

Type.—Cat. No. 34155, U.S.N.M. 
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Genus LAZTMOGONE Theéel. 

26. LEETMOGONE VIOLACEA Théel. 

Lztmogone violacea THHEL, Bihang til kongl. Sv. Vet. Akad. Handl., vol. 5, 1879, 
p. 11; Challenger Holothurioidea, pt. 1, 1882, pp. 78-80, pl. 13, figs. 1-3; 
pl. 36, figs. 20-24; pl. 42, fig. 2—Prrrier, Travailleur and Talisman Holo- 
thurioidea, 1902, pp. 390-398, pl. 19, figs. 1-7.—Aveustin, Japanische 

Seewalzen, 1908, p. 21.—Mrirsuxuri, Actinopodous Holothurioidea, 1912, 
pp. 192-198, pl. 6, figs. 52-54, text-fig. 36. 
Cryodora spongiosa THEEL, Bihang til kongl. Sv. Vet. Akad. Handl., vol. 5, 1879, 

D..9. 

Lzxtmogone spongiosa THEEL, Challenger Holothurioidea, pt. 1, 1882, pp. 80-82, 
pl. 14, figs. 1-3; pl. 39, figs. 5-6. 

Lztmogone jourdaint Petit, Bull. Soc. Philomat., Paris, ser. 7, vol. 9, 1885, 

O11. 

es brongniarti E. Perrier, Les Explorations sousmarines, 1886, fig. 241. 

Station 4919. One specimen. 
Station 4957. One specimen. 
Station 4958. One specimen. 
Station 4960. One specimen. 
Station 5082. Two specimens. 
Station 5088. One specimen. 

The specimens from Station 5082 are the largest ever recorded, 
being 170 mm. long and 45 mm. in breadth. 

Habitat—Off Sydney (Théel, 1879); Flores Sea and Moluccas 
(Sluiter, 1901); Andaman Islands (Walsh, 1891); Maldives (Kehler 
and Vaney, 1905); west Greenland (Mortensen, 1913); north of 
Scotland (Théel, 1882); Bay of Biscay (Petit, 1885); from off 

Gibraltar along the west coast of Morocco and Sahara to Senegal, 

and Azores (Perrier, 1902); south of Totomi, Honshu (Théel, 1879); 
Sagami Sea (Mitsukuri, 1912); off Koshiki Islands, west of Kyushu; 
southwest of Shikoku. 

3 27. LEXTMOGONE PARVA Mitsukuri. 

Letmogone parva Mitsuxuri, Actinopodous Holothurioidea, 1912, pp. 186-188, 
pl. 5, figs. 46-47, text-fig. 34. 

Station 4956. One specimen. 
The specimen is much larger than the original ones, measuring 

68 mm. in length, 12 mm. in width, and 10 mm. in height. Integu- 
ment is thick and gelatinous, of a gray color all over. At bases of 
tentacles and papille deep purple patches are to be seen. Tentacles 
15, nonretractile. Papille retracted, about 20 in a row along the 
median side of each dorsal ambulacrum. Pedicels also retractile, 
quite minute, probably about 30 in each row along lateral margin 
of ventrum. Unlike the original specimens, the present one con- 
tains small, wheel-like plates scattered all over the dorsal perisome. 
They are precisely the same as those described by Mitsukuri, with a 
mean diameter of 764, and varying between 60-1174. Peripheral 
holes are almost constantly 10 in number, but may in exceptional 



938 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 48. 

cases increase to 11 or 12. The wheels in papille are smaller than 
those of perisome, measuring about 454. Pedicels contain numerous, 
well developed, bent, spinose rods and an end-plate. Ventral peri- 
some is totally devoid of deposits. Genital tubes have also no 
deposits, each branched once or twice dichotomously near its base, 
and forming two tufts. Calcareous ring absent, represented by a 
connective tissue. Polian vesicle single and small. Other charac- 
ters agree well with the original specimens. | 
Though differing in the number of papille and in distribution of 

deposits there is scarcely any doubt that the specimen belongs to 
the present species. The differences may be due to the age of the 
animal. 

Habitat.—Several stations in Uraga Channel (Mitsukuri, 1912); 
southwest of Shikoku. 

28. LAETMOGONE SELENKAI Mitsukuri. 

Letmogone selenkai MitsuxuR1, Actinopodous Holothurioidea, 1912, pp. 189-192, 

pl. 5, figs. 48-51, text-fig. 35. 

Station 4903. One specimen. 
Station 4904. Six specimens. 

The largest specimen is only 40 mm. long. The specimens differ 
from the original (first) in the size of the dorsal papille, which meas- 
ure only 0.5-0.7 mm. in length and are much smaller than pedicels, 
which measure 3-4 mm. in length, and (secondly) in the size of the 

large wheels, which measure 80-280 in diameter, thus attaining 
more than twice the size given for the original specimens. It may 
also be noticed that small wheellike plates are richly developed in 
radial muscles, and that delicate branching rods 180-3204 long are 
present in genital tubes. | 

LI. neglecta Mitsukuri much resembles the present species, but 
differs in the number of spokes in the large wheels and in having 
rods in ventrum. 

Habitat—Uraga Channel (Mitsukuri, 1912); off Goto Islands, west 
of Kyushu. 

Genus ILYODAIMON Théel. 

29. ILYODEMON IJIMAI Mitsukuri. 

I pear yimat MitsuxurI, Annot. Zool. Japon., vol. 1, pt. 4, 1897, pp. 133- 
135; Actinopodous Holothurioidea, 1912, pp. 200-207, 7 6, fig. 55, text-fig. 37. 

Benthogone quatrolineata AuGusTIn (not Perrier), Japanische Seewalzen, 1908, 
pp. 21-23, fig. 15. 

Station 4968. One specimen. 
Station 5088. Fifteen specimens. 
Station 5090. One specimen. 
Station 5092. Two specimens. 

The largest specimen measures 105 mm. in length and about 30 mm. 
in breadth. Of the 4 rows of dorsal papille the inner (median) series 
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have a few more papille than the outer (lateral), the former consisting 
of 57-65 papille, and the latter of only 52-60 in each. Besides the 
deposits hitherto known, slender spinose rods occur in walls of genital 
tubes, and small wheellike plates are abundantly found in longitu- 
dinal muscles. ; 

It is scarcely to be doubted that Augustin had before him a speci- 

men of this species. His figure of the wheel was probably drawn from 
an incompletely developed one, in which the felly had not attained its 
full thickness. 
Habitat—Numerous stations in Sagami Sea (Mitsukuri, 1912); 

entrance of Tokyo Bay (Augustin, 1908); off Ki, Honshu. 

30. ILYODZZMON MIURENSE, new species. 

Plate 8, figs. 9a-c. 

Station 5094. Five specimens. 
Body very much like that of J. wjimai in external features, the 

largest specimen is 75 mm. long, 22 mm. broad; length therefore 
2.5-3 times the breadth. Mouth ventral, surrounded with 15 
almost uniform-sized tentacles; anus terminal. Color gray, dorsal 
papille violet. Lateral pedicels in a single series, 20 in each, largest 
ones 8 mm. long and 4 mm. across at base, diminishing in size back- 
ward. Papille form two rows along each dorsal ambulacrum, as 
long as the lateral pedicels but only half as thick. The inner (median) 
series consists of 33-36 papille, while the outer (lateral) one always 
contains fewer papille, viz, 20-26. Deposits of general perisome in 3 
kinds—large wheels, smail wheellike plates, and complicated rosettes. 
Large wheels (pl. 8, fig. 9a) are most numerous in ventrum, pedicels, 
and tentacles, less numerous in dorsum. Spokes most commonly 9, 
but may rarely vary from 7 to 12. Central holes are 6 in most cases, 
but may vary from 4 to 8. Of these 6, three are alternately larger 
and small, and over the larger ones there is a triradiate body which 
grows out from the ‘‘Mittelpfeiler” as in J. maculatus Théel.t In 
perisome diameter of these wheels varies between 160 and 260y, with 
a mean of 220, while in pedicels and papille they are often as small as 
60-804. Small wheellike plates (fig. 96) are as usual oval in outline,. 
with 4 central and 12 peripheral holes. They are abundantly found 
in pedicels, papille, tips of tentacles, peristomial region, and radial 
muscles. Mean diameter 30u, range 24-454. Complicated rosettes 
(fig. 9c) are found mingled with the small wheellike plates, and are 
nearly the same size as the latter. Tentacles and pedicels have bent 
spinous rods, often branched; papills destitute of them. Delicate, 
almost smooth, often branched, rods are found in peristomial region. 

1 Théel, 1882, pl. 36, fig. 15. 
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No deposits in genital tubes. Calcareous ring is of the common shape, 
Polian vesicle single. Genital tubes branched many times, forming 
two tufts, and opening on a papilla; nearit also opens the stone-canal. 

This species differs from J. «jimai in, first, the smaller number of 
dorsal papille, second, the presence of complicated rosettes, and 
third, absence of spicules from genital tubes. J. maculatus has the 
large wheels and complicated rosettes similar to those of the present 
species, but the dorsal papillz are much more numerous, there being 
140-150 in each ambulacrum. 

Habitat —Off Jogashima, Miura Peninsula, Sagami. 
Type.—Cat. No. 34156, U.S.N.M. 

Family ELPIDIIDA Théel. 

Genus PENIAGONE Théel. 

-31. PENIAGONE JAPONICA, new species. 

Plate 9, fig. 10. 

Station 4974. Three specimens. 
Station 5083. One specimen. 
Station 5084. Seven specimens. 

The anterior end of body is bent ventrad, and in its center opens 
the mouth. On the dorsal side of the necklike region there is a trans- 
verse series of four papille, 10-14 mm. long, connected together at - 
bases by a weblike fold; two more pairs of minute papille immedi- 
ately behind. Along each side of body a lateral brim separates the 
ventral from the dorsal surface. Length of body 55 mm., width about 
one-third the length. Color pale white all over. Integument thin 
and soft, slightly rough to the touch. Tentacles large, probably 10; 
only 6 could be made out owing to bad preservation. About 8 pedi- 
cels form a single row along each side of the posterior half of body, 
beneath the lateral brim. The anteriormost ones are largest, meas- 
uring about 4 mm. in length. Deposits in dorsum are of two kinds, 
lying in distinct layers. The superficial ones are of the common 
shape, consisting of a short central rod and 4 bent thorny arms, each 
with a shorter vertical process near the base. The arms are 120-200 
long, the vertical processes 70-120 ». The deeper layer consists of 
scattered, large X-shaped bodies (pl. 9, fig. 10). The arms are 
straight, bear minute teeth near the free end, and measure 140-520p 
in length, sometimes much shorter, being only 604. The central rod 
is less variable in length, commonly 50y, but ranging between 40 and 
80u. In ventrum, pedicels, and stalks of tentacles are found only 
those corresponding to the superficial ones of dorsum. The arms are 
but slightly bent downward, measuring 90-140y long, with vertical 
processes 20-50u long. Papille and tips of tentacles are beset with 
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curved, spiny rods often branched, sometimes X-shaped. Very 
rarely, simple, spiny, unbranched rods are found besides the four- | 

rayed spicules. In genital tubes are found slender X-shaped bodies 
like those known in P. intermedia Ludwig. Their arms measure 100- 
340u. Calcareous ring consists of 5 radial segments only, 1 mm. in 
length, with numerous, branched projections. Stone-canal rather 

_ large, not specially strengthened with spicules, opens externally 
about midway between tentacular crown and dorsal brim. Polian 
vesicle single. Radial muscles well developed, dorsal pair divided, 
others simple, midventral one being much more slender. Genital 
tubes borne on two large branches of the wide duct, which opens near 
the madreporic aperture. 

P. azorica v. Marenzeller and P. purpurea (Théel) are very close to 
the present species but differ above all in the absence of the lateral 
brims. P. atror Théel, P. erpansa Keehler and Vaney, and P. inter- 
media Ludwig have lateral brims, but differ in shape of spicules. 

I refer the specimen from station 5083 to this species with much 
doubt. Spicules of this specimen are asymmetrical in having only 
three vertical processes. Probably this may be a different and unre- 
corded species. 

Habitat —Off Kii, Honshu; south of Totomi, Honshu. 
Type.—Cat. No. 34157, U.S.N.M. | 

Genus ACHLYONICE Théel. 

32. ACHLYONICE MONACTINICA, new species. 

Plate 9, figs. 1la-c. 

Station 4974. One specimen. 
Station 5084. Sixteen specimens. 

Body elongated, length 100. mm., about 3.5-4 times the width. 
Anterior end strongly bent ventrad, mouth terminal but ventral, anus 
slightly turned dorsad. Dorsum much vaulted, but flattened at the 
posterior part. Color uniformly pale white, mtegument opaque, 
smooth to the touch. Tentacles 12, nonretractile, connected with 

one another by a membranous fold of skin, except the smaller 4 of the 
ventral side, which are free. ‘Tips of tentacles light yellow. On the 
dorsal side of the necklike part there is a transverse fold of skin with 
two pairs of papille. The papille of the anterior (median) pair are 
short and project but little from the skin fold as a very short conical 
process, while the second pair, which are posterolateral to the former, 
are 15 mm. in their free parts. There are two more pairs of minute 
papille behind the large ones just mentioned. Pedicels confined to 
the posterior half of body, in a row along each side of ventrum, 10-13 
in each row, most commonly 11. The anteriormost are largest, 7.5 
mm. long and 4 mm. across. The only deposits are slender, un- 
branched rods with some spines (pl. 9, fig. 11¢); though very rarely 

59758°—Proc.N.M.vo.48—14——16 
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there may be a branch (figs. 1la, 6), never symmetrically triradiate. 
They are very sparsely scattered in general perisome, tentacles, pedi- 
cels, radial muscles, peritoneum, and genital organ. In general peri- 
some they vary in length between 100 and 280, but are most com- 
monly 150-1704. In dorsum they are more sparse and slender. In 
tentacles, papille, and pedicels the rods are of a similar shape, but 
larger, 200-300u, and more numerous. No end-plate in pedicels. 
Spicules in genital tabes and duct are numerous, delicate, usually 
branched, and spinose (fig. 11a), 120-240 in length. The walls of 
intestine, cloaca, and stone-canal are destitute of deposits. Calca- 
reous ring consists of 5 radials only, which have 6 pairs of simple 
or only bifurcated processes. Stone-canal minute, meandering in 
course, opening midway between anterior end and dorsal skin fold. 
Polian vesicle single. Genital tubes short, once or twice branched, 
forming some 15 tufts attached to a long, wide genital duct, measuring 
over 100 mm. in length and 5 mm. in diameter. Mesentery repre- 
sented by a number of ribbonlike filaments, 1-1.5 mm. in width. 
Cloaca provided with an inconspicuous cecum. Radial muscles 
thick, dorsal pair 9 mm. wide and divided, the others not. The mid- 
ventral one is markedly slender in the anterior half. 
From the two hitherto known species of the genus, A. ecalcarea 

(Théel) and A. lactea Théel, the present species differs in having no 
symmetrical triradiate deposits. 

Habitat—Off Kii; south of Totomi, Honshu. 
Type.—Cat. No. 34158, U.S.N.M. 

Genus SCOTOPLANES Théel. 

33. SCOTOPLANES THEELI, new species. 

Station 5032. Stix specimens. 
Station 5033. Three specimens. 

Body ovate, posterior half broader than the anterior. Length 
80 mm., width 30 mm., the latter never exceeding one-half of the 
former. Dorsum vaulted, ventrum flat, mouth and anus terminal 
but directed ventrad. Color light brownish-gray all over; integu- 
ment very thin and soft. Tentacles 10, terminal disk with 10 mar- 

ginal digits and a number of knob-like processes in the central part. 
Pedicels 7, rarely 6, forming a row along the whole length on each 
side of ventrum; they decrease in size from the anteriormost ones, 
which measure 15 mm. long and 7 mm. across at base, backward, 
the last one being often quite rudimentary. Dorsal papille invaria- 
bly in 3 pairs, the first being situated at about the middle of the 
anterior half of body, the second, at the middle of body or more 
commonly a little more anteriorly. Both these pairs are long, meas- 
uring 23 mm., and 4mm. across at base. The third pair stand imme- 
diately behind the second but are slightly more lateral in position, 
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and measure about 8 mm. in length. Numerous C-shaped deposits 
are found in general perisome, tentacles, papille, pedicels, and genital 
organ, and very rarely in peritoneum, but never present in intestine. 
Diameter of these deposits measures 45-130n, most commonly 80- 
1004. Mingled with these but less numerous are straight or curved, 
unbranched and spinose rods, 140-880» long, most commonly 400- 
600u. No other kind of deposits is found. Calcareous ring made 
up of five radials only, which have four pairs of branching processes. 
Stone-canal opens about 10 mm. behind the tentacular crown. 
Polian vesicle single. Intestine connected to body-wall by means 
of numerous filaments, instead of mesentery; cloaca globular but 
without coecal appendage. 

There is a remarkable agreement in every character between the 
present species and S. globosa Théel. The two forms differ from 
each other only, first, in relative width of body to length; second, in 
position of the second and third pairs of papille; and, third, in de- 
velopment of ccecal appendage. The species may therefore better 
be separated, and is named in honor of Prof. J. Hjaimar Théel, of 
the Naturhistoriska Riks-Museum, Stockholm, for his splendid work 
on the deep-sea holothurians. 
Habitat.—Nemuro Strait, east end of Hokkaido. 
Type.—Cat. No. 34159, U.S.N.M. 

Genus ENYPNIASTES Théel. 

34. ENYPNIASTES EXIMIA Théel. 

Enypniastes eximia TuEEet, Challenger Holothurioidea, pt. 1, 1882, pp. 56-57, 
pl. 8, figs. 6, 7.—Suurrer, Siboga Holothurien, 1901, pp. 77-79, pl. 2, figs. 
8, 9; pl. 10, fig. 5—Mrrsuxueri, Actinopodous Holothurioidea, 1912, pp. 
215-218, pl. 7, figs. 59, 60. 

Station 4906. Nine specimens. 
Station 4907. Twelve specimens. 
Station 4914. Two specimens. 

Body up to 90 mm. in length. In a specimen preserved in for- 
malin, color is totally gone. One can clearly make out 12 papille 
forming together a large brim, median genital papilla, 3 pairs of 
dorsal papille, and 8 pairs of pedicels rather crowded near the pos- 
terior end of body. In all the other specimens, which are preserved 
in alcohol, the ground color is reddish-violet, which is specially in- 
tense on pedicels and papille, and replaced by dark brown in tenta- 
cles. The most striking fact is that the ovarian ova are of consider- 
able size, exceeding all records for holothurians, being 3-3.5 mm. in 
diameter. 

As it is difficult in such highly delicate animals to make out in 
preserved specimens the real disposition of appendages, it is rather 
doubtful to me whether the genus Huriplastes Koehler and Vaney 
can really be kept separate from Enypniastes, 



244 PROCEEDINGS OF THE NATIONAL MUSEUM. _ vou. 48. 

Habitat—New Zealand (Théel, 1882); Moluccas (Sluiter, 1901); 
northern parts of Suruga Bay, Japan (Mitsukuri, 1912); off Koshiki- 
Islands, west of Kyushu. 

Family PSYCHROPOTID Théel. 

Genus PSYCHROPOTES Theéel. 

35. PSYCHROPOTES RARIPES Ludwig. 

Psychropotes raripes Lupwie, Bull. Mus. Comp. Zool., Harvard Coll., vol. 24, 

No. 4, 1893, pp. 107-108; Albatross Holothurioidea, 1894, pp. 48-51, pl. 5, 

figs. 1-16. 

Station 5030. Five specimens. 
The largest specimen in formalin measures 195 mm. in length of 

body proper, 75 mm. in length of tail, 45 mm. in width of body. 
Minute dorsal papillae 4-8 in each row. Pedicels of the lateral margin 
of sole up to 9 on each side, but usually 7. Those of the odd ambu- 
lacrum in 15-20 pairs, most commonly 18 or 19. The anterior brim 
contains 28 pedicels, in one exceptional case only 25. Other charac- 
ters are in full agreement with the original description of Ludwig. 
Deposits almost entirely dissolved in all the specimens, only leaving 
some traces. 

Habitat—Gulf of Panama (Ludwig, 1893); east of southern 
Sakhalin. 

Genus EUPHRONIDES Théel. 

36. EUPHRONIDES DEPRESSA Théel. 

Euphronides depressa THEEL (part), Challenger Holothurioidea, pt. 1, 1882, pp. 93- 
96, pl. 26, figs. 1, 2..—PrrRierR, Travailleur and Talisman Holothurioidea, 
1902, p. 434. 

Euphronides tannert Lupwie, Bull. Mus. Comp. Zool., Harvard Coll., vol. 24, No. 4, 

1893, p. 107; Albatross Holothurioidea, 1894, pp. 39-44, pl. 3, fig. 7; pl. 4, 
figs. 17-19. 

Station 5084. Twenty-three specimens. 
Length of body up to 210 mm., breadth 85 mm. Pedicels of the 

odd ambulacrum about 35 pairs, varying 25-40. Lateral brim with 
about 45 pedicels. Dorsal papille in most cases 4 or 5 to each side, 
but sometimes 6, posterior ones very often of considerable size. In 
one individual the posteriormost one is 20 mm. long and 10 mm. in 
diameter at base, in others quite small, being only 5 mm. long and 
2.5 mm. across. The large unpaired papilla is also very variable in 
size as well as in shape. It may be 40 mm. long and 25 mm. broad. 
In only 3 of the 23 specimens is this papilla single-pointed (text-fig. 
D); in another the bifurcation is only slightly indicated at tip (fig. C); 

1 The spicules represented in figs. 5 and 6, pl. 35, are those of an Atlantic specimen which is referred by 

Perrier to £. auriculata. 
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in all the others it is divided in varying degrees at tip (fig. B), and in 
one extreme case the division is carried half way down the whole 
length of the papilla (fig. A). Ovarian ova 2.5 mm. in diameter. 
Deposits are exactly the same as those described and figured by 
Ludwig for his H. tanneri, except that I oe not find any stunted 
bodies in genital organ. 

Ludwig’s specimen seems to belong to the same species as the two 
original specimens of Théel, secured from off the coast of Chile and 
rather imperfectly reported. Since the size and shape of dorsal papil- 
le are very variable, I am convinced that the Atlantic forms, EL. cor- 
nuta Verrill, E. depressa, var. minor Théel, E. auriculata Perrier, 

Fig. 1.—EUPHRONIDES DEPRESSA. DORSAL UNPAIRED PAPILLA FROM VARIOUS INDIVIDUALS, SHOWING 

VARIATION IN DEGREE OF BIFURCATION. XI. 

E. violacea Perrier, and E. talismani Perrier are identical with one 
another. 

Habitat.—Off the coast of Chile (Théel, 1882); north of Cape San 
Francisco (Ludwig, 1893); south of Totomi, Honshu. 

Genus BENTHODYTES Theéel. 

37. BENTHODYTES SANGUINOLENTA Théel. 

Benthodytes sanguinolenta THEEL, Challenger Holothurioidea, pt. 1, 1882, pp. 104— 
105, pl. 23; pl. 40, figs. 4, 5; pl. 42, fig. 6—Lupwia, Albatross Holothurioidea, 
1894, pp. 53-60, pl. 1, figs. 1-8. 

Station 4971. Four specimens. 
Station 4972. One specimen. 
Station 4973. Five specimens. 

To the excellent description given by Ludwig a few additions may 
be made. Sparsely scattered rods are found not only in walls of 
tentacles and genital tubes but also in the intestinal blood vessels. 
These deposits are similar in shape to those in other parts, measur- 
ing 150-250, in length. In the largest specimen, 210 mm. long, the 
cecal appendage of cloaca measured 40 mm. long and 6 mm. across, 
with its apex divided into two branches about 5 mm. long. The 
large ovarian ova measure 2.2 mm. in diameter, as stated by Ludwig. 

Habitat.—Off the coast of Chile (Théel, 1882); Panamic region 
(Ludwig, 1894); Lower California (Clark, 1913); Bengal Bay (Walsh, 

1891); Laccadives and Andaman Islands (Kcehler and Vaney, 1905); 
off Kui, Honshu, Japan. 
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38. BENTHODYTES GOTOI, new species. 

Plate 9, fig. 12. 

Station 5030. Four specimens. 
Body rather long, 195 mm., with the uniform breadth of about 35 

mm. throughout. Ventrum flat, dorsum strongly vaulted, probably 
exaggerated by contraction. Mouth ventral, anus dorsal. Color of 
the anterior region, tentacles, and pedicels dark violet, other parts 
light violet-gray. Integument thin and soft, smooth to the touch. 
Only the apices of dorsal papille are very rough, spines of deposits, 
perceptible with naked eye, protruding through epidermis. Tentacles 
15, more or less retractile. Pedicels of the odd ambulacrum retractile 
and minute, 50 or more in number, arranged in a zigzag row, none in 
theanteriorregion. Those forming the lateral brim number more than 
50 toa side. Papille in a single row along each dorsal ambulacrum, 
of two different sizes. In each row there are 5-8 large conical papille 
with rounded ends, up to 12 mm. long and 8 mm. across, and 1-5 filiform 
ones, only 2 mm. long, confined to the anterior region. Some of these 
filiform ones are very often situated on the wallof a larger papilla. The 
total number of the papille of these two sorts is usually 9 or 10, in one 
case up to 14, to aside. Deposits in general perisome of dorsum are 
spinose cruciform bodies with an anchor-shaped spire (pl. 9, fig.12), 
reminding one of the spicules of Euphronides anchora Hérouard. The 

. arms are arcuated and spinous, measuring together with its fellow of 
the opposite side 200-3604 in length. The spire is 100-130 long, 
with a pair of arched arms provided with 3-4 pairs of minute teeth 
along their concave side, and a few more minute ones near the apex. 
The span length of the anchor arms measures about 100. These 
spicules are extremely scanty, only one or two in each 50 square mm. 
of area, and even in the anterior brim, where they are more numerous, 
only 10 spicules are found in the same extent of area. On tips of 
large papille are found gigantic spicules exactly of the same form as 
those described by Sluiter in his B. hystrix. In these the length of an 
arm measures 0.3-0.8 mm., and may reach 1 mm.; central spire 250- 
550u long usually bifurcated for one-half of its length. Some small 
anchor-bearing spicules similar to those of perisome are also found at 
tips of large papille. The smaller papille have smail spinose, cruci- 
form spicules or simple unbranched rods, all with spinose arms but 
lacking acentralspire. Inventrum are found veryrarely, unbranched 
spinose rods measuring 250-550 in length. Supporting rods of ten- 
tacles, up to 1 mm. long, with afew spines at both ends. Egg follicles 
and genital duct with thinly scattered, delicate, cruciform spicules in — 
the walls, one of the pairs of arms being very often shorter than the 
other; length of spicules 270-480. No deposits in walls of intestine. 

1 Siboga Holothurien, 1901, pl. 9, fig. 10a. 
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Polian vesicle and stone-canal single. .The female genital organ con- 
sists of a large duct on each side, and a dozen or more follicles attached 
toveach of them. Ova are large, 2.5 mm. or more in diameter. 

B. hystrix is very closely allied to the present species, differing only 
in having the dorsal perisome “rauh durch die hervortretenden 
Nadeln der Kalkk6rperchen,’’ which are visible to naked eye. From 
it and other allied species, B. lingua Perrier, B. janthina v. Maren- 
zeller, and B. sordida Théel, my species differs above all in having 
characteristic anchor-bearing spicules. The species is named for 
Prof. Seitaro Goto of the Tokyo Imperial University. 

Habitat —East of Southern Sakhalin. 
Type.—Cat. No. 34160, U.S.N.M. 

Family HOLOTHURIID Ludwig. 

Genus HOLOTHURIA Linnzus. 

39. HOLOTHURIA MONACARIA (Lesson). 

Psolus monacaria Lesson, Centurie zoologique, 1830, p. 225, pl. 78. 
Holothuria monacaria J=GER, De Holothuriis, 1883, p. 24. 

Holothuria decoratav. MARENZELLER, Neue Holothurien von Japan und China, 1881, 

pp. 187-139, pl. 5, fig. 12. 

Station 4937. One specimen. 
Station 4946. One specimen. 

Habitat in Japan !.—Japan (Théel, 1886); Enoshima (v. Maren- 
zeller, 1881); Okinose, Sagami Sea (Clark, 1908); Doketsuba, Sagami 
Sea; Misaki; Kominato, Boshu; Hommura, Awaji; Oita and Sag- 
anoseki, Kyushu; Iki Island (Mitsukuri, 1912); Nagasaki (Britten, 
1907); Kagoshima Bay. i 

Family STICHOPIDZ Ostergren. 

Genus STICHOPUS Brandt. 

40. STICHOPUS JAPONICUS Selenka. 

Stichopus japonicus SELENKA, Beitrage zur Anatomie und Systematik der Holo- 
thurien, 1867, p. 318, pl. 18, figs. 33-36.—Mitsuxuri, Annot. Zool. Japon., 

vol. 1, pts. 1-2, 1897, pp. 31-42; Actinopodous Holothurioidea, 1912, pp. 163- 
171, pl. 4, figs. 32-44, text-fig. 29. 

Holothuria armata SELENKA, Beitrige zur Anatomie und Systematik der Holo- 
thurien, 1867, p. 330, pl. 18, fig. 66. 

Stichopus japonicus, var. typicus THEEL, Challenger Holothurioidea, pt. 2, 1886, 
pp. 161-162, pl. 8, fig. 2. 

Stichopus armatus Aucustin, Japanische Seewalzen, 1908, pp. 10-11. 
Stichopus roseus AUGUSTIN, Japanische Seewalzen, 1908, pp. 138-14, text-fig. 10. 

Tsuruga. One specimen. 
The specimen is much contracted, only 95 mm. long, in the typical 

“TIT. stage’ of development according to Mitsukuri’s terminology. 
Deposits are of three kinds; first, complete tables with round disk and 

1 For other localities see Mitsukuri, Actinopodous Holothurioidea, 1912, pp. 117-118. 
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high spire; second, somewhat, smaller tables with serrated disk and 
imperfect spire; and third, four-holed buttons without spire. Of 
these three kinds the last named are most abundant. . 

Augustin seems to have had before him specimens of various stages 
of development. His S. roseus is based on young specimens of this 
common species. 
Habitat—Amboina? (Lampert, 1885); Hongkong (Théel, 1886); 

Sitka (Clark, 1902); Hakodate (Selenka, 1867); Yokohama (Ludwig, 

1887); Jogashima and Aburatsubo, Misaki (Augustin, 1908); south- 

ern Sakhalin and east coast of Korea (Britten, 1908); numerous 

localities on the coasts of Japan, from the Kuriles to Kagoshima, the 

southernmost part of Kyushu, including Sakhalin and east coast of 
Korea to Vladivostok (Mitsukuri, 1912). 

41. STICHOPUS NIGRIPUNCTATUS Augustin. 

Plate 9, figs. 13a, b. 

Stichopus migripunctatus AvueusTIN, Japanische Seewalzen, 1908, pp. 7-8, pla; 

fig. 2, text-fig. 5. 

Stichopus depressus AUcuSTIN, Japanische Seewalzen, 1908, pp. 11-13, pl. 1, fig. 4, 
text-figs. 8-9. / 

Stichopus owstoni Mirsuxurt1, Actinopodous Holothurioidea, 1912, pp. 175-178, 

pl. 2, figs. 18-20, text-fig. 31. 

Station 4940. One specimen. 
Station 4941. Two specimens. 
Station 5046. One specimen. 
Station 5092. Six specimens. 
Station 5094. Three specimens. 
No label. One specimen. 

The largest specimen measures 260 mm. long, 60 mm. broad, and 
50 mm. in thickness. Some of the specimens from station 5092 are 
quite young, the smallest being only 27 mm. long. Number of lateral 
papillee varies 17-27 on each side, but is much reduced in young ones. 
In the smallest specimen there are only 12 lateral papille, and on each 
dorsal ambulacrum about 10 papille of similar size are arranged in a 
zigzag row. Distribution of pedicels agrees well with the statements 
of preceding authors. In the youngest specimen, however, pedicels 
are in a double row in midventral ambulacrum, and in a single row in 
each ventrolateral ambulacrum, alternating with the lateral papille. 
A noteworthy fact in this species is the change which the calcareous 

deposits undergo during the growth of the animal. In the youngest 
specimen above mentioned, the deposits of the body wall as well as of 
the pedicels and papille are all well developed tables (pl. 9, figs. 
13a, 6). The disk is large and round, with entire margin; 60-135y in 
diameter. The spire consists of 4 pillars, connected with each other 
by 3 or 4 crossbeams, 50-65 in height. In an advanced stage, repre- 
sented by a specimen 70 mm. long, there are found two sorts of tables, 
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between which various intermediate forms are to be found. One sort 
is similar in shape to those found in the foregoing stage, and generally 
lie in a deeper part. The other is of the same form as those found in 
larger specimens, and these are more numerous than the large round 
tables. In specimens of a still more advanced stage, about 130-150 
mm. long, the round tables are very rarely found between those of 
another form. In full-grown specimens there is only one kind of 
table, the second sort, with small serrated disk and plump spire, as 
figured by previous authors (Augustin, text-figs. 5, 8; Mitsukuri, text- 
figs. 31b, c). The margin of the disks varies in the degree of its serra- 
tion in different individuals (compare with S. depressus). In rare 
cases the spire is totally absent, the deposit thus becoming a mere 
perforated plate. Diameter of disks of these tables varies 46—-106y, 
height of spire, 40—-60z. 
Habitat—Numerous stations in Sagami Sea (Augustin, 1908; Mit- 

sukuri, 1912); Ibaraki Prefecture; Aomori Prefecture; Provinces 
Noto and Ettchu (Mitsukuri, 1912); Kagoshima Bay; off Ojika 
Peninsula. 

Family MOLPADIIDAD J. Miller. 

Genus MOLPADIA Cuvier. 

42. MOLPADIA RORETZII (v. Marenzeller). 

Haplodactyla roretzu v. MARENZELLER, Denkschr. d. k. Akad. d. Wiss., vol. 35, 
1877, p. 387, pl. 4, fig. 1. 

Ankyroderma roretzii v. MARENZELLER, Neue Holothurien von Japan und China, 
1881, pp. 124-126, pl. 4, fig. 4—Mrrsuxuri, Actinopodous Holothurioidea, 
1912, pp. 267-275, pl. 8, fig. 78, text-fig. 55. 

Ankyroderma simile TarEt, Challenger Holothurioidea, pt. 2, 1886, pp. 40-41, 
mee 2) he. oS: plo ih, fie. 2. 

Molpadia similis CLarx, The Apodous Holothurians, 1907, p. 163, pl. 10, fig. 16. 
Molpadia roretzvi CLanx, The Apodous Holothurians, 1907, p. 164. 

Station 4832. One specimen. ) 
Station 4945. One specimen. 

Station 5055. One specimen. 
Station 5059. Twelve specimens. 
Station 5067. ‘Two specimens. 
Station 5069. ‘Two specimens. 
Station 5092. One specimen. 

The largest specimen measures 120 mm. in length, inclusive of the 
caudal appendage, which is 17 mm.long. Racket-shaped calcareous 
bodies in rosette-shaped groups of about 5 each, but varying from 3 to 
7, mean length 485, varying between 320 and 740u. Anchors meas- 
uring 260-495» in length, with a mean of 3704; span of the arms 110- 
1804, with a mean of 140; and the base 70-80y in diameter. Scat- 
tered tables with from 1 to 9 holes, usually 4, in their small disks. 
Diameter of disks 46-270, averaging 120u. Spire is 70-130y, with 
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2-6 crossbeams. ‘The shape of these tables is also subject to a rather 
wide range of individual variation. Elongated tables in caudal 
appendage 150-3304 im length, anal teeth 5004 long and 150» broad. 
Phosphatic corpuscles are uniformly distributed in young specimens, 
while in older ones they are aggregated into patches of about 300 in 
diameter. 
Habitat—Japan (vy. Marenzeller, 1881); Sagami Sea (Théel, 1886; 

Augustin, 1908; Mitsukuri, 1912); off Echizen, Honshu; Kagoshima 
Bay; Suruga Bay. 

43. MOLPADIA INTERMEDIA (Ludwig). 

Trochostoma intermedium Lupwic, Bull. Mus. Comp. Zool., Harvard Coll., vol. 24, 

No. 4, 1893, p. 113; Albatross Holothurioidea, 1894, pp. 161-164, pl. 16, figs. 

7-21. 
Molpadia intermedia CLaRxK, The Apodous Holothurians, 1907, pp. 33-34, 162, 

pl. 12, figs. 5-15. 

Station 5039. Five specimens. 
All the specimens are large, total length of body being 100-125 mm. 

Color uniformly grayish-purple. As unfortunately the deposits had 
been totally dissolved when the specimens were examined by me, my 
observations were made on a single preparation mounted by the late 
Professor Mitsukuri, and are imperfect. Scattered tables of perisome 
measure 60—105y in diameter, while those in caudal appendage are 
110-230y, spire 804 high. Except in the oral and caudal parts, skin 
thickly beset with phosphatic corpuscles, not unfrequently exceeding 
160 in diameter. 
Habitat—Gulf of Panama (Ludwig, 1894); Gulf of California 

(Ludwig, 1894; Clark, 1913); numerous stations along the Pacific — 
coast of North America (Clark, 1907); off Hitaka, south of Hokkaido. 

44, MOLPADIA MUSCULUS Risso. 

1 
7 

Molpadia musculus Risso, Histoire Naturelle de 1’Europe mérid., 1826, p. 293.— 

CiarK, The Apodous Holothurians, 1907, pp. 34-35, 165-166, pl. 11, figs. 
24, 6-7, 14. 

Molpadia violacea StupER, Monatsber. d. kénigl. Akad. d. Wiss., Berlin, 1876, 

p. 454. 
Ankyroderma danielsseni THEEL, Challenger Holothurioidea, pt. 2, 1886, pp. 39-40, 

pl. 2, figs. 6a-g. 
Ankyroderma musculus Lupwice, Zeiischr. i. wiss. Zool., vol. 51, 1891, pp. 569-591, 

pl. 29, figs. 1-11.—Perrier, Travailleur and Talisman Holothurioidea, 1902, 

pp. 529-533, pl. 22, figs. 16-22—_Kce@nier and Vaner, Les Holothuries de 
mer profonde, 1905, pp. 95-97. : 

b 
Station 5030. Seven specimens. 

The largest specimen is 70 mm. long. All these specimens lack 
~ phosphatic corpuscles completely. Anchors and rosettes of racket- 

shaped bodies are also wanting. The characteristic spindle-shaped 
deposits of general perisome measure 0.63-1.55 mm. in length, aver- 
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aging 1.2 mm., with 5 (8-10) holes. Very rarely in some individuals 
there rises from the center a solid spire with a knoblike top. Among 
these deposits are found small tablelike bodies, with a disk up to 
0.2 mm. in diameter, perforated by 3 large holes. Spire is armed 
at the apex with 6 hooks. In caudal appendage rods are smaller 
and simpler, less than 0.8 mm. in length. Anal teeth measure only 
0.4mm. in length. _ 

Habitat.—Nice (Risso, 1826); Naples (Grube, 1840; Ludwig, 1891); 
Palermo (Grube, 1850); Marseille (Jourdan, 1883); coasts of Por- 

tugal, Sahara, and Senegal (Perrier, 1902) ; Kerguelen Islands (Studer, 
1876; Théel, 1886); New Zealand (Théel, 1886); off Chile (Théel, 
1886; Clark, 1907); from the Gulf of Panama, Cocos and Galapagos, 
to California (Ludwig, 1894; Clark, 1907, 1913); numerous stations 
along the coasts from the Gulf of Aden to Andaman Islands (Kcehler 
and, Vaney, 1905, 1910); east of southern Sakhalin. 

45. MOLPADIA SPINOSA (Ludwig). 

Ankyroderma spinosum Lupwie, Bull. Mus. Comp. Zool., Harvard Coll., vol. 24, 
No. 4, 1893, pp. 113-114; Albatross Holothurioidea, 1894, pp. 171-173, pl. 17, 

fig. 10; pl. 18, figs. 1-12.—Sturrer, Siboga Holothurien, 1901, p. 120.— 
Kq@uter and Vaney, Les Holothuries de mer profonde, 1905, pp. 96, 97. 

Molpadia musculus Cuark (part), The Apodous Holothurians, 1907, pp. 34-35, 
166, pl. 11, figs. 1, 5, 9-18; Bull. Amer. Mus. Nat. Hist., vol. 32, 1913, pp. 
228-229. 

Station 5057. One specimen. 
The body proper measures only 21 mm. in length, while the caudal 

appendage is 7 mm. long. Numerous tablelike deposits of general 
perisome (Ludwig, pl. 18, figs. 1-8) measure 200-350 in diameter, 
with a mean of 260”, number of holes in the disk usually 3, varying 
from none to 6. Between these there are a very few delicate ones 
(Ludwig, pl. 18, fig. 11) with a disk about 100 in diameter, and a 
spire 1504 high. Toward the anterior and posterior regions of the 
body the tables become very robust and are usually beset with two 
processes produced in opposite directions, lying transversely to the 
body axis (Ludwig, pl. 18, fig. 10). These may attain the length of 
7004. Spindle-shaped bodies which are found only in the caudal 
appendage are very abundant; their length varies 330-710u, holes 
3-4 in number. Anchors and rosettes almost wanting; the racket- 
shaped bodies measure 540-650 long. Phosphatic corpuscles are 
clustered in patches all over the body except caudal appendage. 
Though Keehler and Vaney have proved the variability of the 

relative length of tail and similarity in shape of spicules, there re- 
mains some doubt as to the identity of this species with M. musculus. 
The only point of distinction between the two species seems to me 
to lie in the different distribution of spicules. In the specimen before 
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me those smooth, spindle-shaped bodies are never present in general 
perisome. 
Habitat—From the Gulf of Panama to the Gulf of California 

(Ludwig, 1894; Clark, 1913); Flores and Banda Seas (Sluiter, 1901); 
Suruga Bay. 

46. MOLPADIA ANTARCTICA (Théel). 

Trochostoma antarcticum THtEL, Challenger Holothurioidea, -pt. 2, 1886, p. 44, 
pl. 2, figs. 7a-e; Blake Holothurioidea, 1886, pp. 16, 17—Avuaustin, Japan- 

ische Seewalzen, 1907, pp. 35-36, text-figs. 22a-c. 

Molpadia antarctica CLARK, The Apodous Holothurians, 1907, pp. 32, 168. 

Station 5074. One specimen. 
The specimen, which is 33 mm. in length inclusive of a very short 

tail, agrees very well with Théel’s specimens. Phosphatic corpuscles 
are entirely absent, while tablelike deposits are undergoing change 
of color, as Théel found in the Blake specimens. Number of holes 
in disk usually 6, but may vary from 3 to 10. Diameter of disk 
120-250y, with a mean of 185y, height of spire 150u. There is found 
another kind of deposits, which are minute and have a solid spire 
ending in three hooks. Tables of caudal appendage are smaller, with 
a disk of 40-110» in diameter, and a very robust and spinose spire 
consisting of 3-5 pillars. 

Habitat—Chile (Théel, 1886; Clark, 1907); between Florida and 
Cuba (Théel, 1886); off Alexander Land, Antarctic (Hérouard, 
1901); Okinose, Sagami Sea (Augustin, 1908); Suruga Bay. 

47. MOLPADIA DIOMEDLZ (Mitsukuri). 

Ankyroderma diomedix Mirsuxuri, Actinopodous Holothurioidea, 1912, pp. 265- 
267, pl. 8, fig. 77, text-fig. 54. 

Station 5073. One specimen. 
Of the whole collection this was the only specimen which Professor 

Mitsukuri was able to examine and describe. I may here make some 
additional statements. : 

Color yellowish-brown all over. Deposits are abundant and well 
developed, so that the integument is quite rough to the touch. Racket- 
shaped bodies are 550-780 long with a straight, smooth handle. 
Usually 7 or 8 of them together form a rosette, but the number may 
vary from 6 to 10. Anchors measure 400-460» in length and are in 
most cases broken off. Each of the arms bears 4 teeth on the outer 
side. Base of the anchor is 70-904 in diameter and is perforated 
with 4 primary, 4 larger, and several minute peripheral holes. Table- 
like bodies are very robust with a disk expanded in 2, 3, or 4, direc- 
tions and perforated with numerous holes. Spire is tall, about 350p, 
consisting of 4, but rarely 3 or 5, pillars with more than 10 crossbeams 
and fine dentition along the outer side. Including the larger central 
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4, the number of holes varies 30-50, with a mean of 40. Mean diam- 
eter of disks 420y, with a range of 270-550u. In caudal appendage 
the disks are regularly spindle-shaped, with very minute holes and a 
low spire. 

M. dissimilis Clark seems to present a close resemblance to the 
present species. But the tables and anchors are four-rayed in our 
species and three-rayed in dissimilis. 

Habitat——Suruga Bay (Mitsukuri, 19 1B) 
Type. —Cat. 34161, U.S.N.M. 

48. MOLPADIA CLARKI, new species. 

Plate 9, figs. 14a-c. 

Station 4983. Two specimens. 
The more or less distorted body measures 43 mm. long including 

the caudal appendage which is 8-12 mm. Color gray all over, with a 
slight tinge of purple. Integument soft but rough from the presence 
of anchors. Tentacles 15, each with a pair of small digits. Deposits 
much resembling those of M. roretzia but larger and more irregular. 
Tables (pl. 9, figs. 14a, 6) have disks of irregular contour, often 
excentric with regard to the primary cross. Mean diameter 200p, 
ranging between 110 and 340,, holes 7 or 8 in number, varying from 
2 to 24. Spire about 160» high, composed of 3 pillars, and armed 
with 9 or more teeth at the top and often some more on the sides. In 
the anterior region these tables are small and simple. Tables of the 
caudal appendage (fig. 14c) are elongated, measuring 240-450 in 
length, with a spire about 1004 high. Racket£shaped bodies are 
about 715y in average length, ranging between 460 and 840uy, similar 
in shape to those of M. roretziz but plumper and with smaller holes. A 
rosette is composed of 5 of these bodies in most cases, but the number 
may vary from 3 to 10. Anchors measure 480-520, in length, with a 
base 80-105y in diameter, and bearing on each arm 4, or sometimes 3 
or 5, prominent teeth. Avial teeth forked at base, measuring 6001 
by 300. Phosphatic corpuscles about 30-1204 in diameter. Radial 
segments of calcareous ring have a rather long posterior prolongation 
bifurcated at the end. Polian vesicle and stone canal single. Res- 
piratory trees 2, the right one being twice as long as the other. 

The present species differs from M. productamensis Clark in some 
minor points. In this Japanese species the bifurcation of posterior 
prolongations of calcareous ring is not very deep, spire of tables has 
fewer crossbeams, and elongated tables in caudal appendage are larger 
and more robust. It is my great pleasure to name this species for | 
Dr. Hubert Lyman Clark, of the Museum of Comparative Zoology, 
Harvard College. 

Habitat.—Off the coast of Shiribeshi, Hokkaido. 
Type.—Cat. No. 34162, U.S.N.M. 
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49. MOLPADIA INFESTA, new species. 

Plate 9, figs. 15a, b. 

Station 4812. One specimen. 
Body fusiform, 60 mm. long, including the caudal appendage, 

which is about 5 mm. in length and not distinctly set off from the rest 
of body. Color grayish-brown, integument rough to the touch. 
Tentacles 15 in number, each with a pair of minute digits. Deposits 
of perisome are tables only (pl. 9, fig. 15a). Disks averaging 250u 
in diameter, with a range of 175-310y, usually with 3 holes; often 
none, or in some cases with smaller peripheral ones, numbering up to 
14in all. Spire is made up of 3 pillars armed with some teeth on the 
top and sides, and connected with each other by 3 crossbeams, height 
ranging between 120 and 170u. In the caudal appendage tables are 
modified into elongated plates without spire, but often with knobs 
(fig. 150). Length of these plates varies 280-380», holes numbering 
from 4 te 20 or more. Phosphatic corpuscles are irregularly dispersed 
measuring in most cases 30-804 in diameter. Calcareous ring similar 
in form to that of WM. intermedia. Polian vesicle and stone-canal 
single. Respiratory trees two, the right one much larger than the 
other. 

The present species resembles J. clarki but differs from it in some 
points relating to deposits, from /. intermedia in shape of deposits of — 
the tail, and from M/. andamanensis (Walsh) in shape of tables in gen- 
eral perisome. The specimen is severely infested by a species of 
Gregarina encysted at several parts, such as radial muscles, mesen- 
teries, intestinal blood vessels, etc. 
Hoke —North of Sado ioleaet Japan Sea. 
Lype. —Cat. No. 34163, U.S.N. M. 

Genus CAUDINA Stimpson. 

50. CAUDINA LUDWIGI, new species. 

Plate 9, figs. 17a-c. 

Station 5085. <A fragment. 
Only a posterior part is left, measurmg 73 mm. long, 12 mm. in 

diameter at the thickest part, the posterior two-thirds 6 mm. in 
diameter throughout. Color dirty white, integument transversely 
wrinkled, stiff, and very rough to the touch. Deposits very abun- 
dant, overlapping one another, in two forms but not arranged in dis- 
tinct layers. One form is spinose and tablelike (pl. 9, figs. 17a, 5), 
with an angular disk perforated with 17-55 holes and a conical spire 
consisting of 3, rarely 4 or 5, pillars united together by 3 or 4 cross- — 
beams. Diameter of the disk 270-410; height of spire 160-200». 
The other form, which is very sparsely found, is a smaller, spinose plate 
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with larger holes, measuring 220-280u in diameter (fig. 17c). No 
anal teeth and papille are found. No account concerning tentacles 
and viscera can be given for want of the anterior part of body. 

The present species very much resembles C. californica Ludwig, 
but differs from it in having tables besides the spinose plates. I 
take much pleasure in dedicating this new species to the late Prof. 
Hubert Ludwig of the University of Bonn. 

Habitat—Sagami Sea. 
Type.—Cat. No. 34164, U.S.N.M. 

Family CUCUMARIID& Ludwig. 

Genus CUCUMARIA Blainville. 

51. CUCUMARIA JAPONICA Semper. 

Cucumaria japonica SemPER, Holothurien, 1868, p. 236, pl. 31, fig. 5; pl. 33, fig. 
7; pl. 34, fig. 10; pl. 38, figs. 5, 6, 8,9, 12,13; pl. 39, figs. 2,3, 7,18.—Brirren, 
Holothurien a. d. japan. u. ochotsk. Meere, 1907, pp. 183-135.—Avucustin, 

Japanische Seewalzen, 1908, pp. 25-26, text-fig. 18 —Epwarps, Four Species 
of Pacific Holothurians, 1910, pp. 603-604, pl. 19, figs. 15-16.—Mitsuxur1, 

Actinopodous Holothurioidea, 1912, pp. 242-246, pl. 8, figs. 67, 68, text-fig. 48. 

Mororan. One specimen. 
Station 5010. One specimen. 
Unknown locality. One specimen. 

The largest specimen is 145 mm. long, 85 mm. in transverse diam- 
eter. Besides the deposits already known there are found in the 
introvert massive, elongated plates with irregular ridges near the 
center, like those known in C. frondosa (Gunner).1 Mean length of 

these bodies is 450u, range being 230—580y. 
Habitat—Japan (Semper, 1868); ¢*Moluccas (Sluiter, 1895); Aniwa 

Bay; Terpyeniya Bay; and Busse Bay, Sakhalin; Amur Bay; 
Askold Island; Chalezov Island; and Cape Nasimovy (Britten, 1907); 
Trakaku Islands; Nemuro, Hokkaido; and Onagawa Bay, Ojika 
Peninsula (Augustin, 1908); Hakodate (Edwards, 1910; Mitsukuri, 
1912); Ojika Peninsula; Atkeshi, Kushiro, Hokkaido (Mitsukuri, 
1912); Mororan, Hokkaido. 

52. CUCUMARIA MINIATA (Brandt). 

Cladodactyla (Polyclados) miniata Branpt, Prodromus, 1835, p. 44. 
Cucumaria miniata SELENKA, Beitrige zur Anatomie und Systematik der Holo- 

thurien, 1867, p. 350.—Epwarps, Four Species of Pacific Holothurians, 1910, 
pp. 604-607, pl. 19, figs. 17-21. 

Cucumaria albida SELENKA, Beitrage zur Anatomie und Systematik der Holo- 
thurien, 1867, p. 350, pl. 20, fig. 109. 

Cucumaria japonica LAMPERT (not Semper), Seewalzen, 1885, p. 143.—CLarK, 
Zool. Anz., vol. 25, No. 677, 1902, pp. 562, 564.—Epwarps, Albatross Holothu- 
rians, 1907, pp. 61-62. 

Dockton, Puget Sound, Washington. Two specimens. 

1 See Edwards, Revision, vol. 1, 1910, pl, 13, fig. 19. 
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The larger specimen is in formalin, and measures 72 mm. long and 
14 mm. in diameter. Except that the end plate of pedicels is always 
single, the specimens well answer to the description given by Edwards. - 

Habitat—Pacific coast of North America.’ 

53. CUCUMARIA CALIFORNICA Semper. 

Cucumaria californica Semper, Holothurien, 1868, p. 235, pl. 39, fig. 16; pl. 40, 
fig. 10—Epwarps, Four Species of Pacific Holothurians, 1910, pp. 601-603, 
pl. 19, figs. 5-14. 

Cucumaria frondosa Epwarps, Albatross Holothurians, 1907, pp. 59-60. 

Station 4777. One specimen. 
Station 4778. Qne specimen. 

' Station 4779. One specimen. 
Station 4784. One specimen. 
Medni Island on fish line. One specimen. 

The largest specimen, very strongly contracted, measures 135 mm. 
by 80 mm. The general body configuration is very like that of C. 
japonica, while C. miniata is distinguishable from both of them by 
its being markedly elongated. 

Habitat —From the North Pacific Ocean to the Galapagos.” 

54. CUCUMARIA CHRONHJELMI Théel. 

Cucumaria chronhjelmt THErEL, Challenger Holothurioidea, pt. 2, 1886, p. 105.— 
CiarK, Echinoderms from Puget Sound, 1901, p. 334, pl. 4, figs. 11-20.— 

MitsuKur!I, Actinopodous Holothurioidea, 1912, pp. 235-238, pl. 8, figs. 
71-72, text-fig. 46. 

Dockton, Puget Sound, Washington. Six specimens. 
The largest specimen, with contracted introvert, measures 90 mm. 

in length and 30 mm. in diameter. In the introvert reticulated 
cups are slightly larger and more regular in shape than those in gen- 
eral perisome. The greater diameter averages 80u, with a range of 
54-130u. There are, besides these, elongated plates, 350u long, with 
reticulated knobs. 

Habitat Vancouver Island (Théel, 1886); Pacific Grove, Califor- 
nia; and Puget Sound, Washington (Clark, 1901); Dock, Port Town- 
send, Washington (Edwards, 1907); Pacific coast of Japan from 
Hokkaido to Province Shima (Mitsukuri, 1912). 

55. CUCUMARIA VEGZ Théel. 

Cucumaria vege THEEL, Challenger Holothurioidea, pt. 2, 1886, p. 114 eee 
Zool, Anz., vol. 25, No. 677, 1902, p. 563. __Hpwaxns, “Albatross Hulet eae 
1907, p. 59. _Mrrsuxurr, etaenees Pelothanoides, 1912, pp. 255-257, 
pil. fie: 9: 

Dutch Harbor, Unalaska Island. Eight specimens. 
Unalaska. Twenty-two specimens. 

1 See Edwards, 1910, p. 607. 2Tdem, pp. 602-603. 
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Nazan Bay, Atka Island. Eleven specimens. 
Agattu Island. Eight specimens. 
Nikolski, Umnak Island. Twenty-one specimens. 
Milne Bay, Simushir Island, Kuriles. Five specimens. 

The largest specimen is 75 mm. long and 14 mm. wide. The 
spectacle-like deposits, with 0-6 holes in each half, measure 50-220p 
in length, with a mean of 1204. Those modified into perforated 
plates are more frequently found in young than in older ones, and 
may measure 200 in diameter with holes numbering up to 40. End- 
plates of pedicels are rudimentary or utterly wanting, measuring 
62-135yin diameter. The introvert seems to be destitute of deposits, 
except in pedicels. 

Habitat.—Bering Island (Théel, 1886); St. Paul, Pribilof Islands; 
and Copper Island (Clark, 1902); Sitka (Clark, 1902); Shakan Beach, 
southeast Alaska (Edwards, 1907); Hokkaido (Mitsukuri, 1912). 

56. CUCUMARIA CALCIGERA (Stimpson). 

Pentacta calcigera Stmpson, Proc. Boston Soc. Nat. Hist., vol. 4, 1851, p. 67. 
Cucumaria calcigera SELENKA, Beitrage zur Anatomie und Systematik der Holo- 

thurien, 1867, p. 351.—Duncan and StapEen, A Memoir on the Echinoder- 
mata, 1881, pp. 5-8, pl. 1, figs. 3-8.—BeE Lt, Journ. Roy. Micr. Soc., ser. 2, vol. 3, 
1883, p. 481, pl. 8, figs. 2, 2a—_Lupwia, Echinodermen des Beringsmeeres, 
1886, pp. 277-279, pl. 6, figs. 1-5; Arktische und subarktische Holothurien, 
1900, pp. 146-147.—KatiscHEwsx1J, Echinodermenfauna d. sibir. Eismeeres, 
1907, p.4.—Brirren, Holothurien a. d. japan. u. ochotsk. Meere, 1907, pp. 136- 
137.—EDWARDS, Albatross Holothurians, 1907, pp. 54-59, text-figs. 5-11. 

Station 4903. One specimen. 
Station 5000. One specimen. 
Station 5001. One specimen. 
Station 5002. One specimen. 
Station 5003. Three specimens. 
Station 5004. Five specimens. 

The specimen from station 4903 differs from the rest in having the 
pedicels all retracted and the introvert extended, and in having 
spicules markedly smaller than in others. It is a wonder that this 
arctic species occurs in such warm regions. - 

Habitat.—To the localities given by Ludwig (1900) and Edwards 
(1907) the following may be added: Fox Harbor, St. Louis Sound, 
Newfoundland (Bush, 1884); Sabacheyago, Murman coast (Derjugin, 
1906); south of Bennett Islands (Kalischewskij, 1907); west coast 
of Sakhalin (Britten, 1907). From Kalischewskij’ s report it can 

scarcely be doubted now that this species is completely circumpolar 
in distribution. 

59758°—Proc.N.M.vor,48—14——17 
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57. CUCUMARIA GLACIALIS Ljungman. 

Cucumaria minuta StUXBERG (not Fabricius), fv. af kongl. Vet. Akad. Fér- 
handl., 1878, p. 27. 

Cucumaria glacialis Lroneman, tv. af kongl. Vet. Akad. Férhand1., 1879, pp. 
128-129.—MorTENSEN, Zeltschr. f. wiss. Zool., vol. 57, 1894, pp. 704-732, 

pls. 31-32.—Lupwie, Arktische und subarktische Holothurien, 1900, pp. 144— 
145.—KaLiscHEWSKIJ, Echinodermeniauna d. sibir. Eismeeres, 1907, pp. 
3-4.—Bnritten, Holothurien a. d. japan. u. ochotsk. Meere, 1907, pp. 137-138. 

Station 4795. One specimen. 
The specimen is a male, measuring 40 mm. in length in contracted 

state. No account need be added to the excellent descriptions given 
by Mortensen and Britten. 

Habitat —Besides the localities given by Ludwig (1900) the fol- 
lowing may be added: Stor-Fjord, Spitzbergen; and vicinity of 
Novaja-Semlja (Michailowskij, 1902, 1904); Nordenskjéld Sea; and 
north of New Siberia Islands (Kalischewskij, 1907); Ochotsk and 
Japan Seas (Britten, 1907); east coast of Kamchatka. 

58. CUCUMARIA CAPENSIS Théel. 

Cucumaria capensis THEEL, Challenger Holothurioidea, pt. 2, 1886, pp. 62-64 

pl. 5, fig. 2—Lupwie, Alte und neue Holothurienarten, 1887, p. 1236 — 
SiurrerR, Siboga Holothurien, 1901, p. 80, pl. 7, fig. 4. 

Cucumaria tegulata AUGUSTIN, ieee Ses paler 1908, pp. 24-25, text-figs. 
G72 

Cucumaria capensis, var. parva MirsuKvuRi, Actinovodous Holothurioidea, 1912, 
pp. 233-235, pl. 8, fig. 74, text-fig. 45. 

Station 4900. Four specimens. 
Station 4903. One specimen. 

The largest specimen is only 10 mm. long. The Japanese speci- 
mens reported on under the above-mentioned names by Augustin and 
Mitsukuri are doubtless identical with Théel’s. As Ludwig had only 
a small specimen, 15 mm. long, under observation, I can not follow 
Mitsukuri in separating the Japanese form as a variety. 
Habitat.— Off Cape of Good Hope (Théel, 1886) ; Cape Town (Ludwig, 

1887);. Moro Strait; southwest of Timor; and Sulu Archipelago 
(Sluiter, 1901); Uraga Channel (Augustin, 1908); Jogashima and 
Moroiso, Misaki (Mitsukuri, 1912); off Goto Islands, west of Kyushu. 

59. CUCUMARIA IJIMAI, new species. 

Plate 10, figs. 18a-c. 

Station 4784. Seventy-one specimens. 
Body ovoid, measuring 31 mm. long and 14 mm. broad, with mouth 

and anus turned dorsad. Color white all over, with a light cream 
tinge; integument thin and semitranslucent, smooth to the touch. 
Tentacles 10, very small and of uniform size. Pedicels in a double 

ae a, 
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row along the odd ambulacrum, in a single row in each ventrolateral 
ambulacrum. In the largest specimen there are 34 pedicels in the odd 
ambulacrum, 20 and 22 respectively in the paired ambulacra. In 
each dorsal ambulacrum there are at most 7 knoblike pedicels in a 
single row; a few similar knobs are present at the anterior ends of 
the ventral ambulacra. In young specimens the dorsal ambulacra 
are almost destitute of appendages. Interambulacra are completely 
naked. Deposits are of a characteristic form, being delicate, smooth 
rods with both ends branched once or twice dichotomously (pl. 10, 
figs. 18a, c). Their length varies 45-180y, with a mean of 94y. 
These are by no means crowded but are quite sparse, especially in 
dorsum. Between them there are deposits of another form, simple 
rods with a joint at the middle (fig. 18), with the average length 
of 634, varying 25-1074. Probably these are early stages of the 
above-mentioned branched bodies. Single deposits heavy at the 
posterior end but no anal teeth can be found, those of introvert not 
distinguishable from those of general perisome. In pedicels and 
papille deposits are numerous, much branched, sometimes nearly 
forming a perforated plate. End plates of pedicels well developed, 
measuring 405-670 in diameter. Supporting bodies of tentacles 
are irregular rods and large, curved, perforated plates. Calcareous 
ring quite weakly calcified, without posterior prolongations. Retrac- 
tors thin and threadlike, inserted to body wall about one-fourth the 
body length from the anterior end. Polian vesicle and stone-canal 
single. Respiratory trees two, rudimentary, measuring only 6 mm. © 
in length, with a few finger-shaped branches. Genital tubes un- 
branched, about 20 mm. long and 1 mm. thick, in two tufts of a few 
tubes each. Ovarian ova measure 0.5-0.55 mm. in diameter. Geni- 
tal papilla situated between the mid-dorsal tentacles. 

In all females above 10 mm. in length, a pair of broed pouches are 
present in the ventral interambulacra, about 3-4 mm. behind the ten- 
tacular crown. Wher filled with young these pouches occupy almost 
the whole body cavity; thus, in a specimen 16 mm. long, the right 
pouch measured 11 mm. by 7 mm. and the left one 8 mm. by 6.5 mm. 
The wall of the pouch is very thin and transparent, and without 
deposits. So far as my examinations extended, the young were all 
in the same stage of development. In the specimen just referred to, 
there were 12 young in the right pouch and 7 in the other. In an 
extreme case 16 young were contained in a single pouch. 
The size of the young observed by me varied in length between 2 

and 7 mm. with a mean of 5 mm., and in diameter between 1 and 4 
mm. with a mean of 3 mm. Some of their characteristics may be 
given. Body wall very thin and transparent, so that the internal 
organs are easily visible from ouside. Around the mouth, which is 
already open, there are 10 quite short tentacles with a few branches. 
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Six or seven pedicels are present in each ventral ambulacrum, none 
observed so far in the bivium. Deposits frequently present at the 
posterior end of body and in pedicels, but very rare in other parts. 
They are simple rods and may have both ends forked. The wall of 
the stone-canal and its openings with quite a mass of simple rods. 
The internal organs to be noted are: 10 segments of the calcareous 
ring formed as a loose network; 5 longitudinal muscles with slender 
retractors; a single Polian vesicle; a stone-canal inserted to body 
wall; a pair of rudimentary genital organs attached to dorsal mesen- 
tery; and the alimentary canal in the form of a somewhat drawn-out 
spiral, with a pair of rudimentary respiratory trees at the beginning 
of the cloaca. At the point where the stone-canal reaches the body 

wall, the canal is dilated into a flat cavity extending posteriorly and 
branched like roots, with external opening at each end. 

Of the known species of Cucumaria, C. abyssorum Théel perhaps 
stands nearest to this species, but it lacks the brood pouches and the 

deposits are very different. I take great pleasure in naming this 
most interesting form for Prof. Isao Ijima, of the Science College, 
Tokyo Imperial University. 

Habitat—Aleutian Islands. 
Type.—Cat. No. 34165, U.S.N.M. 

60. CUCUMARIA LAMPERTI, new species. 

Plate 10, figs. 19a-b. 

Station 4778. Four specimens. 
Station 4779. One specimen. 
Station 4784. Forty-six specimens and twenty-nine young 

born after capture. 
Station 4786. One specimen. 
Station 4792. One specimen. 

Body ovoid, 34 mm. long. and 14 mm. broad, with both ends turned 
dorsad. Color white or tinged with light yellow, integument stiff and 
rough to the touch from the presence of abundant deposits. Ten- 
tacles 10, very short, midventral pair much smaller than the rest. 
Pedicels confined to the ambulacra, in double rows in trivium, in one 
case 44 in the midventral, 37 and 38 in each ventrolateral ambulacrum. 
In younger specimens the ventrolateral ambulacra had only single 
rows of pedicels. In the bivium they are generally reduced and 
papilla-like, numbering 5 to 10 in each ambulacrum. But in some 
individuals there is a complete double row of well-developed pedicels, 
numbering 30 in each. Deposits in the form of thick, knobbed plates 
of various sizes (pl. 10, fig. 19a) are very abundant, especially in 
ventral perisome. The small ones are smooth, button-shaped and 
bear at one end some spines (fig. 19b), which become obscured in very 
large ones. These plates lie imbricated, with the spinous end 
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obliquely overlapping the neighboring one. Their greater diameters 
range from 20 to 660u; holes 4 to over 60 in number. Deposits in 
the introvert are scattered, knobbed plates usually oblong in outline, 
destitute of spines. These range 95-220y in diameter, holes varying 
in number from one to above 10. Anal teeth 5, well developed. 
Pedicels are supported with rather delicate, smooth plates and an 
end-plate, well developed in ventral pedicels but quite rudimentary 
in those of dorsum. Supporting bodies of tentacles are either rod- 
like or plate-like, knobbed or smooth. Calcareous ring tolerably well 
developed, without posterior prolongations. Retractors inserted to 
body-wall a little anterior to the middle of body. Polian vesicle and 
stone-canal single. Respiratory trees two, measuring at most 5 mm. 
in length, with a few branches. Genital tubes unbranched, in 2 tufts 
of afew tubeseach. Ovarian ova measure about 0.8 mm. in diameter. 
Genital papilla is found between the middorsal pair of tentacles. 

In female specimens a pair of brood pouches are found on the 
ventral side, a little anterior to the middle of body. The pouch 
even when filled with young is not spacious, measuring at most only 
4.5 mm. in diameter. The wall of the pouch is very thin and con- 
tains no deposits. In a specimen 16 mm. long, there were 14 young 
in the right pouch, all polyhedral in shape from mutual pressure. 
The 29 young contained in the same bottle were probably born after 
the capture of their mother, and are in the same stage of development 
as those contained in the pouch but are quite plump and oval in 
shape. 

The lengths of the young range 1.8-3.2 mm. Body wall is very 
thick, of a cream color and opaque. Tentacles 10, slightly branched 
at end, midventral pair smaller than the others. Mouth is not yet 
open, a massive wall forming a low prominence over it. Pedicels 
present only in trivium, numbering 5-7 in each ambulacrum. In 
perisome are scattered X-shaped plates with dichotomously branched 
arms, like those known to occur in the young of C. parva Ludwig.' 
In pedicels are found X-shaped deposits similar to, but markedly 
smaller than, those of body surface. End plate single, sometimes 
with several holes. Calcareous ring in the form of a network; re- 
tractors and longitudinal muscles well developed. Polian vesicle 
single, stone-canal attached to the body wall but not opening exter- 
nally (2). Alimentary canal coiled, with thick muscular wall. 
Yolk granules are abundantly found in body wall, body cavity, 
alimentary canal, and water-vascular system. 

The present species is very closely allied to the antarctic C. levigata 
(Verrill), while the peculiarities observed in the young agree very 
well with those known for C. glacialis as reported by Mortensen, who, 
however, found three stages contained in a single pouch. The 

‘See Ludwig, Hamburger Magalheensische Sammelreise, 1898, pl. 1, fig. 16. 
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species is named for Prof. Kurt Lampert of Stuttgart, with reference 
to his first discovery of a cucumarid with brood-pouches. 

Halhitat—Aleutian Islands and vicinity of Commander Islands. 
Type.—Cat. No. 34166, U.S.N.M. 

61. CUCOUMARIA SPINOSA, new species. 

Plate 10, figs. 20a-c. 

Station 5043. One specimen. 
Station 5046 or 5047. Four specimens. 
Station 5053. One specimen. 

Body fusiform and strongly curved, with a long tapering posterior 
prolongation, as in C. calcigera. The largest specimen is 68 mm 
long and 10 mm. across. Color white, integument thin and stiff, 
rough to the touch. Tentacles strongly retracted together with 
introvert, ventral two being smaller than the rest. Pedicels knob- 
like, arranged in an irregular zigzag row in each ambulacrum; above 
30 pedicels in a row in the bivium, above 50 in the trivium. Inter- 
ambulacra naked. Anal papille five. Deposits of perisome are 
elongated oval buttons, thickest at the middle, with a tail-like pro- 
cess at the broader end (pl. 10, figs. 20a, 6). There are 2, seldom 3, 
rows of holes, usually 8 or 9 in number, but varying from 4 to 25. 
The tail-like process has a small hole and a pair of short spines at its 
end. As may be seen from comparison with an early stage (fig. 20c), 
these deposits are developed along an axis making an angle of about30° 
with that of the primary cross. Length varies 125-400», thickness 
about 354. They le thickly imbricated, with the tail-like process 
turned backward and obliquely protruding from skin. In the 
introvert deposits are thinly scattered delicate plates. Anal teeth 
quite rudimentary. In pedicels are found bent, irregular, rod-like 
plates, and an imperfect end-plate represented by delicate, branched 
rods. Supporting rods of tentacles are irregularly perforated. 
Caleareous ring consists of ten high, narrow segments, radials about 
3 mm. long, deeply notched posteriorly but without prolongations. 
Retractors slender, inserted to body wall at about one-third the length 
of contracted body. Polian vesicle single, stone-canal also single 
with a large fungiform madreporite. Respiratory trees 4, 2 on each 
side, over 20 mm. in length, opening into the anterior end of the 
cloaca, which is 30 mm. long. Genital tubes unbranched. 

The present species resembles @. koreensis Ostergren in many 
respects, but differs in shape of deposits and anal teeth. The char- 
acteristic spicules remind one of those of C. fallax Ludwig as figured 
by Edwards.1 

Habitat.—Off Hitaka, Hokkaido; off Ojika Peninsula; Suruga Bay. 
Type.Cat. No. 34167, USS. NM. 

1 Four species of Pacific Holothurians, 1910, pl. 19, fig. 22. 
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62. CUCUMARIA SLUITERI, new species. 

Plate 10, figs. 21a, b. 

Station 5079. One specimen of doubtful specific identity. 
Station 5082 or 5083. Two specimens. 

Body elongated oval, 11 mm. in length and 5 mm. in diameter, 
with mouth and anus terminal. Color gray, integument thin and 
translucent. Tentacles 10, all.equal in size. Pedicels are arranged | 
in a row along each ambulacrum, each row consisting of 10 pedicels 
in trivium and of 3 or 4 in bivium. Scattered in dorsal perisome 
are found X-shaped, tablelike deposits (pl. 10, figs. 21a, 6). The 
arms may number up to 7, and the ends are dilated and perforated. 
Spire is solid, situated on one of the arms near its base, and bears 
irregular teeth. Diameter of base ranges 210-380, with a mean of 
300u; height of spire commonly 1504. Near the introvert these 
tables become plumper, and the spire is replaced by an arm arising 
obliquely from the basal plane, exactly as in C. abyssorum.! The 
introvert as well as the greater part of ventrum are devoid of spicules. 
Pedicels are supported with bent rods, 300 long, with a thick branch 
given out from the middle. End plate single, rather weakly devel- 
oped. Supporting rods of tentacles are similar to those of pedicels. 
No anal teeth can be made out. Calcareous ring fragile, without 
posterior prolongations. Retractors very slender, inserted to body 
wall at one-third of body length from the anterior end. Polian 
vesicle single. Genital tubes thick and short, unbranched. 

This interesting species stands very close to C. abyssorum, in which, © 
however, those delicate X-shaped tables are not present. C. nocturna 
Sluiter is also a close ally to this species, but differs in the tentacles 
being not all of uniform size and the dorsal pedicels being long and 
stiff, and in some characters of deposits. I take pleasure in naming 
this species for Prof. C. Ph. Sluiter, of the University of Amsterdam. 

With much hesitation I refer a specimen from station 5079 to this 
species. All calcareous bodies are dissolved, only leaving rods 75— 
130 long, with bifurcated ends. Each of these bodies supports a 
conical papilla, 40-160, long, scattered all over the body. Probably 
these are the remnants of the spires of those X-shaped tables. 

Habitat.—South of Totomi, Honshu. 
Type.—Cat. No. 34168, U.S.N.M. 

63. CUCUMARIA CONSTRICTA, new species. 

Plate 10, figs. 22a, b. 

Station 4880. One specimen. 
Station 4903. One specimen. 

Body strongly curved, with the large introvert protruded from the 
constricted anterior end. Length about 23 mm., diameter about 

1 See Théel, Challenger Holothurioidea, pt. 2, 1886, p. 67, pl. 4, fig. 6b. 
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6 mm. Color white, introvert and tentacles tinged with brown; 
integument stiff, rough to the touch. Tentacles 10, midventral pair 
being smaller than the others. Pedicels nonretractile, confined to 
ambulacra, along each of which they form a double row, of about 60 
pedicels in bivium, and 70 in trivium. Table like deposits (pl. 10, 
figs. 22a, 6) are very abundant in general perisome. Disk is elongated, 
with 3-10 holes and wavy margin, 73-240 in diameter. Those lying 
externally measure 1604 in average diameter, being smaller than 
those of the inner, which are about 200” on an average. Spire, 50- 
60u high, consisting of two pillars united by a crossbeam, and armed 
with 6-8 teeth at the top. There are found between these bodies 
larger smooth plates without spire. In the introvert are scattered 
very delicate tables with oval disk and zigzag margin, 60—240y in 
diameter, with 10-40 holes and a spire 12 high. No anal teeth are 
found. -Pedicels are supported with bent, modified tables with nar- 
rowed disk, measuring 120-190u long, with 4 holes at the middle and 
1-3 holes at each end. Spire about 33, high, consisting of two pillars 
united at the top, armed with three teeth. Supporting rods of tenta- 
cles are very irregular and spinous. End plate well developed, 260” 
in diameter, often wheel-like as in Thyone venusia Selenka.t Cal- 
careous ring massive, with long posterior radial prolongations. 

Polian vesicle single; stone-canal also single, with a large, kidney- 
shaped madreporite. Respiratory trees two, genital tubes un- 
branched. 

From C. perdita Keehler and Vaney the present species differs only 
in the absence of pedicels from the interambulacra. This species also 
resembles C. calcigera in shape of tables, calcareous ring, and madre- 
porite. But the considerable size of end plate, shape of tables in the 
introvert, absence of the deeper layer of elongated plates, etc., dis- 
tinguish it from all others. 

Habitat.—Genkai Sea, north of Kyushu; off Goto Islands, west of © 

Kyushu. : 
Type.—Cat. No. 34169, U.S.N.M. 

64. CUCUMARIA, species (juv.). 

Station 5087. Four specimens. 
Body cylindrical, with truncate anterior and dorsally curved pos- 

terior end. The largest specimen is only 11.5 mm. long and 5.5 mm. 
in diameter. Color brownish-white, integument stiff and rough. 
Tentacles 10, 2 ventral markedly smaller than the others. Pedicels 
not retracted; arranged in a single row in each ambulacrum, very few 
in bivium. Deposits in the form of smooth, elliptic plates with wavy 
margin and slightly spinous ends, 170-320, in length, with 4-17 holes. 
Introvert, tentacles, and pedicels with rods which are often branched, 

1 See Selenka, Nachtrag, 1868, pl. 8, fig. 12. 
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and have some holes in the extremities, measuring 240-440, in length. 
End plate weakly developed, only represented by branched rods. 
Anal teeth well developed. Calcareous ring without posterior pro- 
longations. Polian vesicle and stone-canal single. Respiratory 
trees 2, with a few branches. Genital tubes unbranched. 

I thought at first that these specimens were the young of (. echinata 
vy. Marenzeller, which is quite common in Sagami Sea, since in a 
young stage the deposits of its perisome do not show the characteristic 
spine and knobs. But in the present species the plates are more 
numerous than in C. echinata of corresponding age, the spinous plates 
are absent from pedicels, and the end plates are less perfectly formed. 
From 0. capensis this species seems to differ in deposits. 

Habitat—Sagami Sea. 

65. CUCUMARIA MOSAICA Keshler and Vaney. 

Cucumaria mosaica K@HLER and VANEY, Description d’Holothuries nouvelles, 
1910, pp. 98-99, pl. 2, figs. 1-5. 

Station 5074. One specimen. 
Body about 21 mm. long,5mm.indiameter. Tentacles 10, midven- 

tral pair very much smaller than the rest. The lenticular deposits com- 
posed each of 3 or more layers of knobbed plates connected by means 
of trabecule measure 180-450” in diameter and 80,» in thickness. 
Mingled with these large plates are found a few spinous tables with 
two-pillared spire. Diameter of disk 63-130y, height of spire 25-35. 
Between these two sorts there are all stages of transitional forms. In 
the introvert elliptic plates, 80-120, long, with more or less rudimen- 
tary spire are very abundant. There are found, besides these, com- 
plicated rosettes near base of tentacles. In pedicels a weakly devel- 
oped end plate without any regular, rounded margin is present, besides 
the arched, modified tables described from the original specimen. 
Supporting rods of tentacles are delicate or elegant rods, with a pair 
of large holes at the middle and a second of minute ones. The large 
lenticular bodies are totally absent near the anus, while the tablelike 

ones are here abundant. Anus guarded with 5 simple perforated 
plates. Polian vesicle single; stone-canal also single, with a two- 
lobed, minute madreporite. Retractors weakly developed, inserted 
to body wall at one-third the body length. Genital tubes unbranched 
in two tufts. At the tip of each tube is found a needle-like spicule, 
250-650» long, with two minute holes near the middle. Respiratory 
trees, 2, the right branch being very long. 

Keehler and Vaney had only one eviscerated specimen, with which 
the specimen before me agrees in every essential character; only the 
lenticular bodies are more robust and knobbed, and the smaller plates 
are provided with a spire. 

Habitat.—Persian Gulf (Koehler and Vaney, 1910); Suruga Bay. 
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66. CUCUMARIA GLOBOSA, new species. 

Station 4891. One specimen. 
Body spherical, with mouth and anus situated on the dorsal side, 

not forming any sort of conical sipho, being contracted and scarcely 
projecting beyond the general body surface. Length, 9.5 mm.; 
height, 8.5 mm. Color dirty white, integument stiffened by scale- 
like plates. Tentacles 10, of which midventral pair probably smaller. 
Pedicels very minute, arranged in 2 rows in each ambulacrum, though 
very sparse in dorsum where the zonal arrangement is also obscured. 
The large scalelike plates of body wall are rounded, measuring 0.9- 
1.5 mm. in diameter, with serrated margin. They resemble in struc- 
ture very much those of Sphzrothuria, only differing in that the spimeis 
very much reduced or totally absent. Some of them have a round 
hole or a marginal incision, through which a pedicel passes out. The 
introvert contains oblong, perforated plates, sightly knobbed, meas- 
uring 140-180 long. Tentacles are supported with curved plates or 
rods, slightly knobbed, 200-330 in length. Supporting rods of pedi- 
cels are irregularly branched or perforated, sometimes knobbed, meas- 
uring 73-1204in length. End plate 80-100in diameter. Calcareous 
ring consists of 10 segments, without posterior prolongations. Res- 
piratory trees small, with afew branches. Genital tubes unbranched. 
Further details of internal organization can not be given owing to the 
badly injured condition of the specimen. 

In spite of its resemblance to Sphzrothuria bitentaculata Ludwig 
and Ypsilothuria talismani Perrier in external features, this species 
differs in having 10 ramified tentacles, none of which are especially 
larger. Psolidium sphzricum Sluiter is very closely allied to the 
present species, but its scalelike deposits are smaller m ventrum than 
in dorsum and have each 3-8 spimes. 

Habitat.—Ofi Goto Islands, west of Kyushu. 
Type—Cat. No. 34170, U.S.N.M. 

Genus SPH ZA ROTHURIA Ludwig. 

67. SPHZROTHURIA BITENTACULATA Ludwig. 

Sphzrothuria bitentaculata Lupwic, Bull. Mus. Comp. Zool., Harvard Coll., vol. 

24, No. 4, 1893, pp. 112-113; Albatross Holothurioidea, 1894, pp. 141-155, 
pl. 12, figs. 16-17; pl. 14, figs. 5-14 ——Mrrsuxurt, Annot. Zool. Japon., vol. 1, 

pt. 4, 1897, p. 149. 

Ypsilothuria bitentaculata Keniter and Vaney, Les Holothuries de mer pro- 
fonde, 1905, pp. 87-88. 

Station 4906. One specimen. 
Station 4913. One specimen. 
Station 5054. Twenty-one specimens. 
Station 5055. One specimen. 
Station 5057. Six specimens. 
Station 5088. Nine specimens. 
Station 5093. Ten specimens. 
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The characteristic spines borne by the scalelike plates measure at 
most 1.02 mm. in length, commonly 0.5-0.7 mm., and 0.8 mm. in 
diameter. As can be seen in those broken near the base, the spine is 
composed of a bundle of several pillars, connected with each adjoining 
one by slender crossbeams arranged in concentric circles. 

I take the genus to be characterized by the presence of 8 tentacles, 
regardless of their shape and relative size. According to this defini- 
tion the name Ypsilothuria is not synonymous with Sphezrothuria. 
That genus, as represented by Y. talismani Perrier, seems to be refer- 
able to the comprehensive genus Cucuwmaria, through such transi- 
tional forms as Hchinocucuwmis typica Sars, Psolidvum sphericum 
Sluiter, etc. 

Habitat.—Pacific coast of tropical America, from Cape San Fran- 
cisco and Galapagos Islands to Lower California (Ludwig, 1894; 
Clark, 1913); Celebes, Moluccas, and Sunda Islands (Sluiter, 1901); 
Laccadives, Ceylon, and Andaman Islands (Kehler, 1898; Keehler 
and Vaney, 1905); Uraga Channel and Sagami Bay (Mitsukuri, 1897; 
Augustin, 1908); off Koshiki Islands, west of Kyushu; Suruga Bay. 
While in the tropical seas the bathymetrical range of this species is 
very considerable, being from 131 fathoms (India) to 2,232 fathoms 
(tropical America), in the temperate regions, such as Lower Cali- 
fornia and Japan, the animal lives in depths not exceeding 400 
fathoms. 

Genus COLOCHIRUS Troschel. 

68. COLOCHIRUS INORNATUS v. Marenzeller. 

Colochirus inornatus v. MARENZELLER, Neue Holothurien von Japan und China, 

1881, pp. 130-132, pl. 5, figs. 7, 7a.—Turxz, Challenger Holothurioidea, 

pt. 2, 1886, pp. 77-78, 120, pl. 6,. fig. 8—Mrrsuxuri, Actinopodous Holo- 

thurioidea, 1912, pp. 221-224, pl. 8, fig. 73, text-fig. 40. 

Station 4875. One specimen. 
The specimen, measuring 19 mm. in length, 10 mm. in width, and 

5 mm. in thickness, agrees well with the previous descriptions. The 
» flat cups lying in superficial layer of perisome are 40-76 in diameter, 

being much smaller than those described by v. Marenzeller and 
Théel. 

Habitat —Japan (v. Marenzeller, 1881; Théel, 1886); Mergui Archi- 
pelago (Pearson, 1910); Tokyo Bay (Mitsukuri, 1912); north of 
Kyushu. 

69. COLOCHIRUS DOLIOLUM (Pallas). 

Actinia doliolum Patuas, Miscellanea zoologica, 1766, p. 152, pl. 11, figs. 10-12. 

Colochirus doliolum v. MARENZELLER, Kritik adriatischer Holothurien, 1874, pp. 
303-304.—Mirsuxuri, Actinopodous Holothurioidea, 1912, pp. 218-221, 

pl. 1, figs. 10-11. 
Colochirus australis Lupwia, Beitrige zur Kenntniss der Holothurien, 1874, pp. 

12-13, pl. 6, figs. 15a-c. 
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Colochirus minutus Lupwie, Beitrage zur Kenntniss der Holothurien, 1874, p. 13, 
pl. 6, figs. 16a-c. 

Colochirus armatus v. MARENZELLER, Neue Holothurien von Japan und China, 
1881, pp. 132-134, pl. 5, figs. 8, 8Aa, b. 

Colochirus australis, var. armatus Lupwic, Holothurien des Kieler Museums, 
1883, p. 161.—Aveustin, Japanische Seewalzen, 1908, p. 29. 

Colochirus pygmxus THEEL, Challenger Holothurioidea, pt. 2, 1886, p. 83, pl. 4, 
fig. 9. 

Station 4895. One specimen. 
Station 4935. One specimen. 

Habitat—Cape of Good Hope (Pallas, 1766); Angra Pequena 
(Ludwig, 1887); Cape Three Pomts (Clark, 1909). Triest (Sars, 

1857); Quarnero (Grube, 1840); Lesina, Lissa (Heller, 1868); Cette 
and Nice (Selenka, 1867). Bahia (Théel, 1886). Bowen and Sydney 
(Ludwig, 1874); Port Molle and Port Jackson (Bell, 1884; Théel, 
1886); New South Wales and West Australia (Lampert, 1885). 
Dampier Island (Lampert, 1889); Bilhton (Sluiter, 1887); Amboina 

(Ludwig, 1888; Sluiter, 1894); Sarassa Island; Molo Strait; Sala- 
watti; Jedan Island (Shuiter, 1901). Ceylon (Pearson, 1903); Tor, 
coast of Sinai (Helfer, 1912). Japan (v. Marenzeller, 1881); Tokyo 

Bay (Augustin, 1908; Mitsukuri, 1912); Misaki; Yokohama; Shimoda; 
Niishima; Ago Bay; Kagoshima; Hokkaido (Mitsukuri, 1912); off 
Goto Islands, west of Kyushu; off Cape Sata, South of Kyushu. 

Genus THYONE Oken. 

70. THYONE MULTIPES Augustin. 

Thyone multipes Aucustin, Japanische Seewalzen, 1908, pp. 27-28, pl. 2, fig. 2, 
text-fig. 19. 

Station 5055. Seven specimens. 
Station 5057. Three specimens. 
Station 5094. A pharyngeal mass with tentacles. 

The largest specimen measures 28 mm. in length and 10 mm. in 
diameter. Deposits in general perisome are so sparse as to be easily. 
overlooked. These are delicate table-like buttons with lozenge- 
shaped disk and two-pillared spire. The disk measures 33-85u in 
diameter, averaging 68, with 4-13, but commonly 6 or 7 holes. 
Spire about 254 high, with the pillars connected by a crossbeam, and 
with 4—8 short teeth at the top. Towards the anal region the tables 
become smaller but have more holes. In the introvert the tables 
are larger and more robust, measuring 76-125 in diameter, with 
holes numbering up to 17, and the spire is 35-50» high. Very few 
complicated rosettes are also found in this region. Besides the 5 
latticed anal teeth there are found several large round plates, 0.1-0.14 
mm. in diameter, and with numerous holes, radially arranged around 
the anus. Pedicels with a well developed end-plate with the mean 
diameter of 96u (80-113y), and perforated with numerous irregular 
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holes which are larger towards the periphery; no other supporting 
bodies are present. Stone-canal not very short, as stated by Augustin, 
measuring 5 mm. in length, with kidney-shaped madreporite. 

Both Th. venusta Selenka and Th. villosa Semper are very closely 
allied to the present species. It would not be surprising if later 
examinations should prove these forms to be one and the same 
species. 
Habitat—Uraga Channel and Sagami Bay (Augustin, 1908); 

Suruga Bay. 
71. THYONE PUNCTATA, new species. 

Station 4936. One specimen. 
Body more or less quadrangular, with both anterior and posterior 

ends bent dorsad. Length, 28mm.; diameter,6mm. Color whitish, 

punctate with brownish pedicels, tentacles dark gray. Integument 
thick and stiff, rough to the touch, except on the well-marked intro- 
vert, which is quite soft. Tentacles 10, of which the 2 ventral are 
very small. Pedicels minute and retractile, uniformly scattered ail 
over the body except in the posterior three-fourths of the ventrum, 
where they are confined to the 3 ambulacra, forming dense double 
rows. Introvert free from pedicels. The integument is stiffened 
with thickly crowded buttons similar in form to those found in Th. 
similis Ludwig. Length of the disk ranges 135-210, averaging 
about 1654. In the deeper parts are found larger ones with the 
diameter of 2604 and with over 10 holes. In the introvert these 
are modified into smaller knobbed plates, 90-180” in diameter, with 
5-16 holes. Pedicels are supported by bent modified tables, 140y 
long, with 4 holes at the middle and 1 at each dilated end. Sup- 
porting rods of tentacles are smooth, with several holes at each end. 
Anal teeth present. Calcareous ring well developed, with long pos- 
terior prolongations. Polian vesicle single. Respiratory trees two. 
Genital tubes unbranched. 

From Th. sacellus (Selenka) which is also known from the coasts of 

Kyushu, the present species differs in size and shape of deposits and 
in the number of Polian vesicles. Th. bella and Th. svmilis, both 
described by Ludwig, are very close to the present species, especially 
the former in distribution of pedicels. But greater size of the button- 
shaped deposits distinguishes above all the new species. 
Habitat.—Off Cape Sata, south of Kyushu. 
Type.—Cat. No. 34171, U.S.N.M. 

72. THYONE PARVA, new species. 

Plate 10, fig. 23. 

Station 5046 or 5047. One specimen. 
Body plump, spindle-shaped, 9 mm. long and 5 mm. thick, with 

mouth and anus turned dorsad, more or less resembling Spherothuria. 

1 See Ludwig, Vettor Pisani Holothurien, 1887, pl. 2, figs. 7A’, A’’. 
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Color white, integument rather soft, slightly rough to the touch. 
Pedicels densely distributed all over, especially numerous on ventrum, 
without any serial arrangement except in anal region. Anus is sur- 
rounded by 5 anal papille. Tentacles 10, midventral pair slightly 
smaller than the others. Perforated plates of various sizes forming a 
thick layer in general perisome. Those situated most superficially 
(pl. 10, fig. 23) are small and rod-like, usually with a hole at each 
end, and vary 85-145y in length, averaging 120u. In the deeper part 
are found larger, smooth plates, 200-400 in diameter, with 15-20 or 
more holes. Pedicels often passing through a large hole in these 
plates. There are found all transitional forms between these two 
sorts of deposits. In the introvert are found scattered, elongated 
plates of various sizes, with larger holes. Supporting rods of tentacles 
irregular in form, with minute holes. In pedicels also similar per- 
forated rods, 90-210 long, are present. End plate well developed 
in ventral pedicels, measuring 110-1504 in diameter, rudimentary in 
dorsal pedicels, being only 60-90. Calcareous ring well developed 
but devoid of posterior prolongations. Retractors are inserted to 
body-wall a little anterior to the middle of body length. Polian 
vesicle and stone-canal single. Genital tubes not branched, few in 
number. Respiratory trees two. 

Th. spectabilis Ludwig differs from the present species in that the 
rod-like deposits are thinly scattered and never give rise to perforated 
plates. Th. articulata Vaney also has similar deposits but differs in 
having long posterior prolongations in the calcareous ring. The 
species also resembles Th. unisemita (Stimpson), but differs in the 

uniform distribution of the ventral pedicels and in the presence of end 
plates. 

Habitat.—Off Ojika Peninsula, Honshu. 
Type.—Cat. No. 34172, U.S.N.M. 

73. THYONE BICORNIS, new species. 

Plate 10, figs. 24a-d. 

Station 5074. Three specimens. 
Body fusiform, tapering equally toward both ends; length, exclu- 

sive of introvert, 26mm.; diameter, 11.5 mm. Color gray, with dark 

brown patches, which are especially abundant in interambulacra. 

Integument thin, soft and leathery, smooth to the touch. Pedicels 

very numerous, distributed all over the body, but arranged in a 

double row in each ambulacrum. Tentacles 10, midventral pair 

being considerably smaller than the rest. Rather sparsely scattered 

in general perisome are found table-like buttons (pl. 10, figs. 24a, 6). 

The disk, which measures 40-110» in diameter, with a mean of about 

70u, has four large primary holes and several peripheral ones, num- 
bering from 2 to 16. Spire, 25-35y high, consists of two pillars united 

4 
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once or twice, ending in two diverging spines. Between them are 
found very rarely modified tables with 4-armed base, up to 160y in 
diameter. Pedicels thorny in appearance, owing to the presence of 
numerous, long-spined buttons (figs. 24c, d). End plate small and 
rudimentary, with irregular contour. In the introvert are found 
complicated rosettes, oval in outline, 404 long. Supporting rods of 
tentacles are characteristic and are of two principal forms. The 
slender, distal branches are supported by slender, smooth rods with 
some holes at each extremity, while in the thick, proximal parts, some 
are quite rod-like, but others are derived from complicated rosettes, 
resembling those found in Echinocucums adversaria Semper.'' There 
are all sorts of transitional forms between them. Calcareous ring 
resembles that of Th. multvpes, but is more slender. Polian vesicle 
and stone-canal single. Retractors inserted at one-fourth the body 
length from the contracted anterior end. Respiratory trees well 
developed; genital tubes unbranched, numerous and slender. 

In spite of its close resemblance to Th. multipes in external features 
the present species is characterized by the forms of its deposits in gen- 
eral perisome and tentacles. Th. fusus (Miller) and Th. serratus 
Britten differ from it in the shape of the buttons and end plate. 

Habitat —Suruga Bay. 
Type.—Cat. No. 34173, U.S.N.M. 

74. THYONE IMBRICATA, new species. 

Station 5023. Four specimens. 
Body a short spindle in shape, with mouth and anus directed 

dorsad. Length, as measured along ventral side, 34 mm.; along 
dorsal, 14mm.; diameter,8mm. Color pure white from the presence 
of scale-like deposits which stiffen the integument. ‘Tentacles 10, - 
midventral pair being a little smaller than the rest. Pedicels uni- 
formly scattered all over the body. Scale-like deposits are irregu- 
larly oval, with uneven margin, rather thick and complexly latticed; 

’ diameter, 0.3-1.2 mm. They are imbricating, but leave here and 
there narrow interspaces through which the pedicels pass outwards. 
Near the free margin of each scale stands a short, conical, spinous pro- 
cess projecting obliquely on the body surface, and measuring about 
0.45 mm. in length. In the introvert are found scattered, elongated 
plates with holes and knobs, measuring 0.16-0.4 mm. in length. 
Pedicels supported by small rods with few holes; an irreeular end 
plate, 0.10-0.17 mm. in diameter, is present. Tentacles richly sup- 
plied with supporting rods jn the form of curved plates, 0.138—-0.26 mm. 
in length. Calcareous ring well developed, with the posterior margin 
deeply indented but destitute of tail-like prolongations. Retractors 

1 See Ludwig, Vettor Pisani Holothurien, 1887, p. 24, pl. 1, fig. 3D. 
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inserted about 6 mm.from the anterior end. Polian vesicle and stone- 
canal single, the latter with a comparatively large madreporite. Re- 
spiratory trees two, well developed but with very few simple branches. 
Genital tubes simple and short, each with a single ovum, which meas- 
ures at most 1.2 mm. in diameter. | 

This species is remarkable in that the female has a pair of brood 
pouches, which lie side by side on the ventral body wall and are lined 
with a thin, noncalcareous membrane, and open by a common orifice 
situated in the midventral radius, 10 mm. from the anterior end. 
In these pouches I found ova and young in three different stages of 
development—mature ova, young, 2 mm. long, and larger ones, 3 mm. 
or moreinlength. In one case there were 5 ova and 2 smaller young 
in the right pouch, and 2 ova, a small young and a larger one, in the 
other. These larger young seem to be ready for birth, with imbricat- 
ing scales 300-350» in diameter, but devoid of marginal process. 
The presence or absence of pedicels can not be ascertained owing to 
the excessive development of scales. The smaller young have rather 
scattered plates, 180-2404 in diameter, in body wall. Scattered 
spicules are also found in tentacles and stone-canal. Calcareous ring 
and coiled gut are already formed, but pedicels could not be made out. 

This species belongs to the group distinguished by Studer as Trachy- 
thyone, but differs from his muricata in the shape of the scalelike 
deposits and in the absence of cup-shaped bodies. 

Habitat —Off Cape Terpyeniya, Sakhalin. 
Type.—Cat. No. 34174, U.S.N.M. 

Genus PSEUDOCUCUMIS Ludwig. 

75. PSEUDOCUCUMIS DACTYLICUS, new species. 

Station 4913. One specimen. 
Body fusiform, with oral and anal ends prolonged into dorsally 

curved, slender, tapering processes. Length as measured along mid- 
ventrum, 45 mm.; along middorsum, 28 mm.; diameter, 8 mm. 
Color white, due to large scalelike deposits, which stiffen the integu- 
ment. Tentacles 15, seldom with a few knoblike rudiments of 
branches, otherwise simple and finger-shaped. Seven of them are 
long, about 2 mm.; 2 in the middorsal and right ventral interradii, 
only 1 in each of the otherinterradu. The remaining 8 are very short; 
1 in the left dorsal and midventral radii and 2 in each of the other 3 © 
radii. Pedicels very minute, arranged in two rows in each ambula- 
crum, passing through interspaces of scalelike deposits. Around the 
anus there are 5 papillae. The scalelike deposits are round in contour 
with rather even margin, and perforated by large numbers of holes; 
they do not present complex, latticed, laminar structure, but are 
simply perforated plates; diameter, 0.45-1.20 mm. They lie imbri- | 
cated in such a way that in an ideal cross section the free margin is 
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directed dorsad, and in longitudinal section toward either end of the 
body. The free margin bears a vertically directed, rudimentary, 
spiny process. In the introvert irregularly elongated plates with 
large holes and slight knobs are present; length, 130-2704, with a 
mean of 185; holes 4-39 in number, averaging 14. Supporting rods 
of tentacles are arched, narrow plates with several holes and serrated 
margin, measuring 0.1-0.2 mm. in length. Supporting rods of pedi- 
cels are rudimentary and sparse, with a few large holes. End plate, 
of irregular shape, 90-1304 in diameter. It is very difficult to make 
out the true arrangement of the calcareous ring. Radial segments 
have 2 or 3 anterior processes, but no posterior prolongations. Some 
interradial segments seem to be composed of 2 triangular pieces. In 
general configuration the segments are very much like those of Cucu- 
maria inflexa Koehler and Vaney.' Polian vesicle and stone-canal 
single. Retractors inserted 5 mm. from the anterior end of body. 
Respiratory trees 2, simple, with rudimentary branches in the shape 
of globular vesicles. Genital tubes unbranched, in 2 tufts. The 
third limb of the alimentary canal runs along the left side of the odd 
ambulacrum. 

This species is quite characteristic in the number, form, and relative 
sizes of its tentacles and in the asymmetry of the calcareous ring. It 
may be unnatural to refer it to the genus Pseudocucumis; probably a 
new genus should be formed to include this species and the closely 
allied Cucumaria digitata Koehler and Vaney. 

Habitat.—Off Koshiki Islands, west of Kyushu. 
Type.—Cat. No. 34175, U.S.N.M. 

76. PSEUDOCUCUMIS WATASEI, new species. 

Plate 10, figs. 25a,6. 

Station 5069. Eight specimens. 
Body cylindrical or spindle-shaped, measuring 21 mm. in length, 

exclusive of the introvert, and 8 mm. in diameter. Color pale white 
to dirty brown; integument thin and somewhat stiff, slightly rough 
to the touch. Tentacles 20, of 3 different sizes. The largest 10, one 
pair to each interradius, alternate with 5 radially situated pairs, 
which are of 2 sizes. In the paired radii the smaller one is situated 
ventrally to the larger, and in the odd radius, at the left. Pedicels 
arranged regularly in 2 rows in each ambulacrum both in trivium and 
bivium, not crowded. Interambulacra totally devoid of pedicels. 
General perisome uniformly beset with numerous tables (pl. 10, 
figs. 25a, 6). Disk round or slightly elliptic, with entire margin. Cen- 
tral hole large, usually with an X-shaped span on the underside (fig. 
256). Peripheral holes 8 in number normally, but may increase to 
11. Spire consists of 2 converging pillars, united by a crossbeam and 

1 Les Holothuries littorales, 1908, pl. 2, fig. 9. 

59758°—Proc. N.M.vol.48—14——18 
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armed with a few apical teeth. Mean diameter of disks about 904 
(63-126); height of spire 40-50. Tables in the introvert are some- 
what irregular in form but similar in size, with a disk pierced by 
numerous large holes. Five anal teeth present. Pedicels supported 
by modified tables with elongated disk and two-pillared spire; length 
of disks 110-120y, height of spire 40-60. End plate well developed, 
measuring 140-185 in diameter. Supporting rods of tentacles irregu- 
larly branched and perforated. Calcareous ring resembles that of 
Ps. africanus (Semper), but lacks the posterior prolongations. Re- 
tractors inserted to body wall at about two-fifths the body length from 
the anterior end. Polian vesicle and stone-canal single, the latter 
ending in a fungiform madreporite. Respiratory trees 2, with a few 
simple branches. Genital tubes branched twice dichotomously, in 2 
tufts. 

The present species resembles Ps. bicolumnatus Dendy and Hindle 
in the form of its tables and calcareous ring, but differs from it in 
having tentacles of 3 different sizes, in the lesser crowding of the pedi- 
cels, and in the presence of an X-shaped spanning bar on the under- 
side of the table disks. I take great pleasure in naming this new 
species for Prof. Shozaburo Watase, of Tokyo Imperial University. 

Hahitat.—Suruga Bay. 
Type.—Cat. No. 34176, U.S.N.M. 

77. PSEUDOCUCUMIS SAGAMIENSIS, new species. 

Plate 10, figs. 26a, b. 

Station 5088. One specimen. 
Body spindle-like, with both extremities tapering and turning 

dorsad. Length, as measured along the ventral median line, 27 
m.; along the dorsal, 16 mm.; diameter, 6 mm. Color dirty 
rown all over; integument thin and stiff, rough to the touch. Only 

14 tentacles are present, the small midventral one probably lost by 
accident. Ten of them are large and are situated interradially in 
pairs; the others are small and are radial in position. Pedicels 
nonretractile, arranged in two rows along each ambulacrum. In- 
terambulacra naked, the middorsal interambulacrum being twice 
as broad as the others. General perisome thickly beset with tables 
(pl. 10, figs. 26a, 6). Disk almost round, 115-250» in diameter, 
average 190u, perforated with small holes, usually 13 in number, 

but varying from 7 to 22. Spire about 100, high, consisting of two 
pillars united twice and ending with a few obtuse teeth. Tables in 
the introvert sparsely scattered, 90-1404 in diameter, averaging 
110, with holes 5-15 in number, averaging 8; height of spire 50u. 
Pedicels supported by modified, elongated tables, about 85, long. 
End plate not well developed. Supporting rods of tentacles fusi- 
form, with 4 large holes in the middle and small ones irregularly 
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arranged at both ends. Anal teeth 5, in the shape of simple per- 
forated plates. Calcareous ring without posterior prolongations, 
wavy in the posterior margin. The radial segment has two unequal 
incisions on its broader anterior margin, besides the deep, median 
notch. Interradials triangular in shape. Retractors inserted at 
about two-fifths the body length. Polan vesicles 2, stone-canal 1. 
Respiratory trees 2, opening into a long cloaca at its beginning. 
Genital tubes branched once or twice, in 2 tufts. ~ 

Ps. discrepans (Sluiter), the only 15-tentacled stichopoda hitherto 

known, differs from the present species in having tables with a 4- 
pulared spire and calcareous ring with posterior prolongations. 
Habitat.—Sagami Sea. 
Type.—Cat. No. 34177, U.S.N.M. 

78. PSEUDOCUCUMIS TABULATUS, new species. 

Plate 10, figs. 27a-c. 

Station 4900. Two specimens. | 
Station 4904. One specimen. 

Body fusiform and curved. Length, as measured along ventral 
median line, 26 mm.; along dorsal, 18 mm.; diameter, 8 mm. Color 
dirty grayish-brown; integument thin and stiff, rough to the touch. 
Tentacles 20, 5 very minute, radial in position, the other 15 appar- 
ently of uniform size. Pedicels nonretractile, arranged sparsely in 
2 rows in each ambulacrum, numbering above 40 in trivium, and 
less than 30 in bivium. Three dorsal interambulacra have in their 
middle region a very few scattered pedicels. Deposits of general 
perisome are robust tables uniformly distributed (pl. 10, figs. 27a-c). 
Disk almost round, 90-185 in diameter, mean about 145, perforated 
with small holes numbering 8-22, most commonly 12 or 13. Central 
hole very large, covered with an arched cross, on each arm of which 
stands a robust pillar forming together a conical spire. The pillars 
number usually 4, but may often increase up to 7. The spire is about 
67» high, armed with a number of minute teeth (figs. 27a, 6). The 
central hole of the disk is also covered over on the under side by an 
irregularly branched arch (figs. 27), c). ‘Tables of smaller size quite 
regular in shape, with a 4-pillared spire and 8 large peripheral holes 
arranged in a circle. Deposits of the introvert are scattered, elon- 
gated plates with many holes and serrated margin, measuring 30- 
150» in length. Anus surrounded by 5 anal teeth. Pedicels richly 
beset with modified tables with elongated disk and 4-pillared, toothed 
spire; length of tables, 97-180”. End plate well developed, meas- 
uring 175-2254 in diameter. Supporting rods of tentacles smooth 
and curved, with several minute holes at the slightly expanded ends. 
Calcareous ring made up of 10 segments, each with a deep posterior 
notch, but without posterior prolongations. Retractors inserted 
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at one-fourth the length of body. Polian vesicle and stone-canal — 
single, the latter ending in a folded madreporite. Respiratory trees 
2, short, with a few branches. Genital tubes in the shape of vesicles, 
in 2 tufts. 

This species is characterized by its robust tables. From Ps. miata 
Ostergren it differs in the shape of deposits and calcareous ring. 

Habitat Off Goto Islands, west of Kyushu. 
Type.—Cat. No. 34178, U.S.N.M. 

Genus AMPHICYCLUS Bell. 

79. AMPHICYCLUS JAPONICUS Bell. 

Amphicyclus japonicus Bex, Studies in the Holothuroidea, vol. 3, 1884, pp. 253- 
254.—Ousuima, System of Phyllophorine, 1912, pp. 71-76, pl. 1, figs. 5, 6, 
text-figs. 2, 3a-o. 

Pseudocucumis japonicus Lupwic, Alte und neue Holothuriénarten, 1887, p. 
1239.—Avaustin, Japanische Seewalzen, 1908, p. 29. 

Station 5069. Three specimens. 
For a detailed account of this species, I refer to my former paper. 
Habitat.—Tsugaru Strait (Bell, 1884); Uraga Channel (Augustin, 

1908); Numa, Sagami Sea; Suruga Bay; Province Echizen ? (Ohshi- 
ma, 1912). 

Genus PHYLLOPHORUS Grube. 

80. PHYLLOPHORUS CYLINDRICUS, new species. 

Plate 11, figs. 28a, b. 

Station 5021. One specimen. 
Body long and cylindrical, of almost uniform diameter throughout, 

ending bluntly at both extremities, where the mouth and anus open. 
Length, 100 mm.; diameter, 13 mm. Color, gray all over. Integu- 
ment thick, full of creases and shghtly rough to the touch. Tenta- 
cles deep purplish-black in color; only 12 are present, of which 8 are 
large and 4 small. Pedicels contracted, distributed all over the body 
without any serial arrangement, except near the posterior end, 
where they form a double row in each ambulacrum. General peri- 
some with rather scattered tables (pl. 11, figs. 28a, 6). Disk irregu- 

lar, with serrated contour, and 6—28 holes arranged in a circle or two » 

concentric circles; disk diameter 130-225, with a mean of 170yp. 
Over the large central hole spans an arch with 4, very rarely 3 or 5, 
arms, on each of which stands a pillar. These pillars unite to form 
a spire which ends with an incomplete, toothed crown. Height of 
spire, 60-130n. Similar but more irregular tables are found in 
pedicels. End plate single, well developed, measuring 0.4-0.6 mm. 
in diameter. The introvert tables have delicate disk, measuring 
150-2604, and with an imperfect spire. Toward the base of the 
tentacles these tables gradually give place through many interme- 
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diate forms to elongated, spinose plates, 320-640 long. Tentacles 
supported by rodlike, spinous plates, up to 6804 in length. Anal 
papille and teeth present. Calcareous ring consists of 10 narrow 
segments, 9 mm. long and 3 mm. wide, each with a deep posterior 
indentation, but no prolongations. The anterior margin of radial 
segments is divided into 2 unequal halves. Retractors inserted to 
body wall at different levels; the midventral one 16 mm., the dorsal 
ones 23 mm., from the anterior end of body. Polian vesicle and 
stone-canal single. Genital tubes unbranched. Respiratory trees 
2, each consisting of a thick stem and 2 rows of side branches. 

This species is characterized by its cylindrical, Synapta-like body 
and the narrow segments of its calcareous ring. Judging from the 
shape of the calcareous ring, the normal number of tentacles is prob- 
ably 15, and Orcula luminosa Lampert is very close to it. Though 
O. barthii Troschel has been reported as being destitute of deposits, the 
tables figured by Kalischewskij‘ resemble those of the new species. 

Habitat.—Off Cape Terpyeniya, Sakhalin. 
Type.—Cat. No. 34179, U.S.N.M. 

81. PHYLLOPHORUS GLAUCUS, new species. 

Plate 11, figs. 29a-c. 

Station 4782. One specimen. 
Body fusiform, much tapering toward the posterior end. Length 

40 mm., including the well defined introvert of 3.5 mm.; diameter, 
13.5 mm. Integument transversely wrinkled, rough to the touch. 
Color purplish-gray, with tips of pedicels colored blackish-purple. 
Tentacles 15, of 2 different sizes. Ten are large, situated interradially 
in pairs; the other 5 are small, radial in position, and form an inner 
circle. Pedicels nonretractile, arranged in more or less conspicuous 
rows all over the body with the exception of the introvert; much more 
crowded in trivium than in bivium, where they form distinct double 
rows in the radii. General perisome and pedicels stiffened with nu- 
merous tables (pl. 11, figs. 29a-c). They resemble those found in 

Pseudocucumis tabulatus, with round disk and robust spire. Mean 
diameter of disks, 1304; range, 90-185; peripheral holes usually in a 
single circle, numbering 9-25. Spire consists of 4—7 pillars, 55-75u 
high, ending with numerous apical spines. On the under side of the 
disk an irregularly branched arch covers the large central hole (fig. 
29c). ‘Tables in the introvert are almost of the same size as the fore- 

going, but the margin of disk is serrated or spinose. Five anal teeth 
present. Tables in pedicels are similar to general perisome, only 
smaller, averaging 100” in diameter. End plate well developed, 350- 
4004 in diameter. Scattered in dorsal perisome are found small end 
plates, measuring 90-1604 in diameter, representing rudimentary 

1 Echinodermenfauna d. sibir, Eismeeres, 1907, pl. 1, figs. 40, ec. 
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pedicels. Tentacles are supported by oval or elongated, knobbed 
plates up to 0.5 mm. in length. Radial segments of calcareous ring 
without posterior prolongations, with the anterior margin divided 
into unequal halves. Retractors inserted to the body wall less than 
one-third of the body length, from the anterior end. Polian vesicle 
and stone-canal single. Genital tubes dichotomously branched near 
the base, forming 2 tufts. Respiratory trees 2, with pinnate branches. 

Orcula luminosa Lampert is very close to the present species, only 
differing in the smaller number of large, plump tables in the perisome 
and the absence of tables from the pedicels. 

Habitat.—Aleutian Islands. 
Type.—Cat. No. 34180, U.S.N.M. 

82. PHYLLOPHORUS DIOMEDEZ, new species. 

Plate 11, figs. 30a, 6. 

Station 4994. Three specimens. 
Station 5046 or 5047. One specimen. 

Body fusiform, gradually tapering posteriorly, 36.5 mm. long, 9 mm. 
across. Integument soft, rough to the touch, white to yellowish- 
brown in color. Tentacles gray in color, 15 in number, of which 10 
are large and interradial in position, while the other 5 are very minute 
and le one in each radius. Pedicels small and short, forming a double 
row in each ambulacrum, and irregularly scattered in all interambul- 
acral spaces. Deposits of general perisome are tables (pl. 11, figs. 
30a, 6); disk nearly quadrangular, with wavy margin, a large central 
hole and 4—20 peripheral ones. Diameter of disks 83-160, with a 
mean of about 105u. Spire, 50-804 high, made up of 4 pillars, con- 
nected twice by crossbeams and ending with numerous, minute teeth. 
Tables in the introvert are very irregular, with serrated margin and 
numerous holes, equal in size to those of general perisome; spire is 
often totally absent, or very rarely composed of 5 pillars. Pedicels 
have tables like those in perisome and an end plate measuring 110-3001 
in diameter. Anus surrounded by 5 teeth and 10 papille. Support- 
ing rods of tentacles usually widened at the middle, without knobs and 
perforated by a few holes. Each radial segment of calcareous ring is 
divided at its anterior margin into 2 unequal halves. Retractors 
inserted less than one-fourth of the body length from the anterior end. 
One or two Polian vesicles, one stone-canal. Respiratory trees 2, 
opening at the anterior end of the long cloaca. 

The species resembles my Ph. cylindricus, but differs in the general 
shape of its body and in the shape and size of its tables. These are 
similar to those of Orcula tenera Ludwig, but they seem to be very 
sparse in that species and moreover the calcareous ring has long pos- 
terior prolongations. 

Habitat.—Off Rebun Island, Hokkaido; off Ojika Peninsula. 
Type.—Cat. No. 34181, U.S.N.M. 
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83. PHYLLOPHORUS MINUTUS, new species. 

Plate 11, figs. 31a, b. 

Station 4900. Two specimens. 
Body indistinctly pentangular, with bluntly ending extremities, 

13.5 mm. in length and 5 mm. in diameter, Integument thin and 
soft, smooth to the touch, white all over. Tentacles 20, of 2 different 

sizes; 10 interradial larger than the 10 radial, which form an inner 
circle. Pedicels retractile, forming a zigzag or double row along each 
ambulacrum. Very minute pedicels invisible to the naked eye scat- 
tered in the three dorsal interambulacra. Deposits of general peri- . 
some are table-like buttons, quite regular in shape (pl. 11, figs. 31a, 6); 
disk quadrangular or rhombic, with large holes numbering from 4 to 
10, usually 8; mean diameter of disks about 83, range 60-120». 
From the central bar, which separates the 2 pairs of largest holes, arise 
a pair of pillars which unite once and give off 4-8 short teeth at the 
top. Height of spire, 20-274. In the introvert the tables are slightly 
smaller, 45-100u, often irregular and rod-like in shape. In pedicels 
are found much robust and elongated tables with 2 pairs of holes at 
the middle and a few at each end. The two prolongations of the disk 
often do not lie in a straight line as in Ph. alexandri (Fisher). End 
plates of pedicels larger in the ambulacra, measuring 220-280» in 
diameter, in the interambulacra only 100-200; single small end 
plates often representing rudimentary pedicels. Supporting rods of 
tentacles smooth, with expanded or branched ends perforated by 
minute holes. Anus with 5 teeth and 10 papilla. Calcareous ring 
similar to that of Ph. ontermedvus Koehler and Vaney, only differing in 
that the anterior margin is not oblique and in that the segments are 
united together by one-half of their length. Retractors inserted to 
body wall shghtly behind the middle of body, the midventral one 
being most anterior. Polian vesicle and stone-canal single. Genital — 
tubes apparently immature, unbranched, few in number. Respira- 
tory trees 2. 

This species stands very close to Ph. intermedws in many respects, 
but differs from it in the shape of the calcareous ring and deposits. 
Ph. alexandri from Hawaii is also very nearly allied to the present 
species, but differs by the presence of numerous pedicels in the dorsal 
interambulacra, besides having calcareous ring and tables of different 
shapes. 

Habitat.—Off Goto Islands, west of Kyushu. 
Type.—Cat. No. 34182, U.S.N.M. 
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Genus PSOLUS Oken. 

84. PSOLUS SQUAMATUS (Koren). 

Cuvieria squamata Koren, Nyt Magazin for Naturvidenskaberne, vol. 4, 1844, 

pp. 211-225, pls. 2, 3. 

Psolus squamatus Lupwie, Arktische und subarktische Holothurien, 1900, pp. 

158-159.—OsTERGREN, Holothurioidea of Northern Norway, 1902, pp. 10-11.— 
Vaney, Expédition antarctique Frangaise, 1907, pp. 27-28.—Mirsuxurt, 

Actinopodous Holothurioidea, 1912, pp. 225-227, pl. 7, figs. 61-62, text-fig. 42. 
Psolus asper Auaustin, Japanische Seewalzen, 1908, pp. 30-31, pl. 2, fig. 4, text- 

fig. 20. 

Station 5017. One specimen. 
Station 5032. Seven specimens. 
Station 5033. One specimen. 

According to Ostergren the specimens referred to this species by 
Bell (1882), Pfeffer (1890), Sluiter (1895), and Bidenkap (1899) 

belong to other species. According to Vaney, the name Ps. squama- 
tus, var. segregatus, in Mitsukuri’s list of synonyms should also be can- 
celed. I think that Augustin’s Ps. asper from Sagami Sea should 
probably be referred to this widespread and rather variable species. 

Habitat.—Various localities in the North Atlantic (see Ludwig, 
1900); Pacific coast of Chile (Théel, 1886); California and Lower 
California (Clark, 1901, 1913); Kuriles (Jeger, 1833); Sagami Sea 
(Augustin, 1908; Mitsukuri, 1912); east coast of Southern Sakhalin; 
Nemuro Strait, Hokkaido. 

85. PSOLUS CHITONOIDES Clark. 

Psolus chitonoides CLARK, Echinoderms from Puget Sound, 1901, pp. 335-337, pl. 3, 
figs. 5, 6; pl. 4, figs. 6-10. 

Psolus californicus FisHeR, Zool. Anz., vol. 29, No. 18,1905, pp. 573-576, text- 
figs. 1-13. 

Station 4784. Three specimens. 
Station 4790. Two specimens. 

The largest specimen is 60 mm. long, 47 mm. wide, and 26 mm. 
thick. In the middle part of the odd ambulacrum a few scattered 
pedicels are present, but only in large individuals. The character- 
istic plates in the sole measure 100-310 in diameter, with holes num- 
bering above 20. End plate of pedicels is single in young individuals 
but becomes multiple in older ones. Of the triangular scales around 
the mouth the interradial 5 are larger, the inequality being more 
emphasized in the young. There are about 7 scales between the 
mouth and the anus, 20-22 in a transverse line where the body is 
broadest. The specimens before me agree with those of Ps. califor- 
nicus in almost every point, but differ by the presence of a complete 
series of midventral pedicels in the latter. This again seems to be 
referable to Ps. chitonoides, though the latter is rather briefly described 
and shows some slight differences. 

Habitat.—Puget Sound (Clark, 1901); Monterey Bay, California 
(Fisher, 1905); Aleutian Islands. 
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86. (?) PSOLUS JAPONICUS Gstergren. 

Psolus japonicus OsteRGREN, Zur Anatomie der Dendrochiroten, 1898, pp. 135- 
136.—BritreNn, Holothurien a. d. japan. u. ochotsk. Meere, 1907, pp. 146- 
147.—Ousuima, Zool. Mag. (Japanese), vol. 25, No. 293, pp. 130-132, pl. 5, 
figs. 1-9. 

Station 4807. Two specimens. 
Station 4808. Two specimens. 

The largest specimen measures 40 mm. long, 32 mm. wide, and 10 

mm. thick. Deposits of sole in a single layer, only 100-280, in diam- 
eter; differing from those of Ps. sguamatus in that the solid inter- 
spaces are broader than apertures and that knobs extend to form a 
second layer. There are 10-11 scales between the mouth and the 
anus, 20-30 in a transverse line at the broadest part of the body. 
My identification may be criticized. The specimens differ from 

those described by Ostergren and Britten, first, in that the dorsal 
scales are thin and numerous; second, in the absence of large plates 
0.4 mm. wide; and third, in the occasional presence of some scattered 

pedicels in the odd ambulacrum. They can not be referred to any 
other known species. 

Habitat.—Tsugaru Strait (Ostergren, 1898); west coast of southern 
Sakhalin (Britten, 1907). 

Genus PSOLIDIUM Ludwig. 

' 87, PSOLIDIUM VITREUM, new species. 

Plate 11, fig. 32. 

Station 4979. One specimen. 
Station 5084. Three specimens. 
Station 5087. Five specimens. 

_ Body as seen from dorsum elliptic, with a strongly vaulted dorsum 
and a concave ventrum very sharply distinguishable from the other 
parts. Mouth anterodorsal, anus decidedly dorsal, both borne on a 
low, conical prominence. Young individuals are quite flat. As meas- 
ured in the largest specimen, sole is 21 mm. long and 14 mm. wide; 
distance from mouth to anus, 20 mm.; height of body about 9 mm. 
Color white and glassy all over, ventral sole very thin and semi- 
transparent. Tentacles 10, midventral pair being smaller than the 
rest. Pedicels nonretractile, arranged in a zigzag row in each ven- 
trolateral ambulacrum, just on the edge of the sole. The odd am- 
bulacrum has only a very few, sparsely scattered pedicels. Minute 
papilla-like pedicels are sparsely scattered all over the dorsum. 
They are 350u long and 100» across. Deposits of sole are round 
or oval plates often overlapping one another (pl. 11, fig. 32); 
holes large, quite regularly arranged, 6.5-53u across, average 25x, 
smaller or often obliterated in old individuals. At each node of the 
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mesh is a round knob, which gives rise very rarely in young indi- 
viduals to an irregular network over the original plate, but becomes 
inconspicuous in old ones. Mean diameter of plates and number ~ 
of holes increase with age. In the largest specimen these plates may 
measure 400” in diameter and have 36 holes. Dorsal scales thin, 
smooth, round in outline, lying imbricated upon one another. Ex- 
cept those lying quite near the ventral margin, they show no con- 
siderable differences in size, being 1.0-1.5 mm., and only rarely 2.5 

mm., in diameter. Some of these scales may have a hole, through 
which the dorsal pedicel is given out. Around the mouth and the 
anus the scales are triangular in shape and show no regular arrange- 
ment. In the largest specimen there are 27 scales between the 
mouih and the anus and 30 in a transverse line at the widest part of 
the body. Between the anterior margin of the sole and the mouth 
there are 10, between the anus and the posterior margin of the sole, 
12. Ventral pedicels have arched, elongated plates with two rows 
of holes, and an end plate measuring 150-180y in diameter. Pedi- 
cels of dorsum have simple supporting rods and a small end plate. 
Supporting-rods of tentacles are similar to those of pedicels but 
broader and have more holes. Calcareous ring consists of 10 slender 
segments with no posterior prolongations. The ventral interradials 
are closely pressed on to the midventral radial segment. Polian 

vesicle and stone canal single. Genital tubes numerous and undi- 
vided. Respiratory trees 2, weakly developed. 

In the form of the body and the arrangement of the ventrolateral 
pedicels the present species resembles Ps. dorsipes Ludwig, but dif- 
fers from it in the following points: First, dorsal pedicels few and 
inconspicuous, each passing through a pore in the scale; second, 
deposits of sole of only one kind; and, third, pedicels very few along 
the odd ambulacrum. The specimen described by Théel as Psolus 
sp. (2) (Blake Holothuriocidea, 1886, pp. 15, 16) seems to be a young. 
of an allied species. Psolus wncertus Théel is also very near to this 
species. 

Habitat—South of Totomi; Sagami Sea. 
Type.—Cat. No. 34183, U.S.N.M. 

88. PSOLIDIUM BULLATUM, new species. 

Plate 11, fig. 33. 

Station 4779. One specimen. 
Body oval in dorsal aspect, dorsum vaulted, ventrum concave. 

Mouth and anus dorsal. Sole 12.5 mm. long and 10.5 mm. broad; 
thickness of body, 3.5 mm.; distance from mouth to anus, 11 mm. 

Color white all over, with rather coarse granules on the dorsal scales. 
In external appearance the animal very much resembles Psolus 
fabricit (Diiben and Koren). Tentacles 10, midvenitral pair slightly 
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smaller than the others. Pedicels form 2 rows along the margin of 
sole, the inner row being very conspicuous, consisting of larger pedi- 
cels arranged alternately. The odd ambulacrum has at both ends 
some pedicels arranged in a double row, while in the middle part only 
a very few, weakly developed ones are present. Dorsal pedicels 
very minute, 80-1504 in diameter. Deposits of sole are heavy, 
knobbed plates, often overlapping one another (pl. 11, fig. 33). 
They range 90—260u in diameter, with a mean of about 150y; holes 
usually 8 or 9 in number, varying 1-33. Diameter of holes averages 
20u, ranging 7-38. Pedicels and tentacles with numerous arched 
plates without knobs. End plate of ventral pedicels 270-300, in 
diameter. In dorsal pedicels are found rudimentary end plate and 
supporting plates. Dorsal scales are rather uniform in size, up to 
1.2 mm. in diameter, imbricating, with large granules measuring 
150-200p across. There are about 17 scales between the mouth and 
the anus, 25 in a transverse line where the body is widest, 7 in front 
of mouth, and 9 behind anus. No enlarged or regularly arranged 
scales around the mouth and anus. Dorsal pedicels mostly passing 
through a pore or pores in a scale, there being often three or more 
of these pores in a single scale. Calcareous ring with no posterior 
prolongations. Polian vesicle and stone-canal single. Genital tubes 

unbranched. Respiratory trees two, tolerably developed. 
Ps. disjunctum Sluiter differs from this species in the shape of its 

deposits in the sole and the distribution of its dorsal pedicels. Ps. 
rugosum Koehler and Vaney js also closely related to the present 
species, but differs by the greater number of its scales, a richer devel- 
opment of the granules on the latter, and the smaller number of its 
midventral pedicels. 

Habitat.—Aleutian Islands. 
Type.—Cat. No. 34184, U.S.N.M. 

Family SYNAPTID Burmeister. 

Genus PROTANKYRA Ostergren. 

89. PROTANKYRA KAGOSHIMENSIS, new species. 

Plate 11, figs. 34a-c. 

Station 4945. Nine fragments. 
Length over 125 mm., diameter up to15 mm. Color reddish-brown 

with a tinge of green. Integument transversely wrinkled, sticky from 
the presence of large anchors. Tentacles 12, each with 2 pairs of 
digits, of which the terminal ones are larger. The anchor (pl. 11, fig. 
34a) is large and slender, with the stock divided in the shape of a T, 

its surface being finely serrulate. The top is smooth, but each arm 
has on its middle part about a dozen teeth. Length of anchors ranges 
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410-980, with a mean of 740y, span breadth of arms 270-610, with a 
mean of 4704. The anchor plate (fig. 340) is oval, with a transverse 
ridge near its narrowed hinge end. Holes are very numerous, each 
lined with fine teeth; they are small and regular in the central part 
but large and irregular toward the periphery. Length of anchor 
plates 320-840, with a mean of 6054, breadth 260-620y, with a mean 
of 4904. Anchors and anchor plates are small in the anterior region. 
Miliary granules are of the form of curved rods or parentheses (fig. 
34¢), measuring 20-60» in length. These are especially clustered on 
low round prominences, measuring 160» across and sparsely scattered 
on the skin. In digits of tentacles they are more slender and 40-90, 
long, with short branches at each end. In the radial muscles and the 
deeper part of the wall of the tentacles are found very plump, oval or 
sausage-shaped granules. Calcareous rmg 2 mm. high, with a stone 
canal and 7 Polian vesicles attached to it. Muscles well developed, 
the radial bands measuring 5.5 mm. in-breadth. Next to the esopha- 
gus the alimentary canal presents a spherical dilation, 6 mm. in 
diameter, followed by a muscular stomach, 30 mm. long and 2.5 mm, 
thick. Genital tubes branched once or twice. Ciliated funnels not 
very numerous, found in the left dorsal interradius. 

P. insolens (Théel) is doubtless very akin to this new species, but dif- 

fers by the form of its miliary granules and by the holes of the anchor 
plates being larger toward the center. The species also very much 
resembles P. benedeni (Ludwig) and P. denticulata Keehler and Vaney, 
differing only in the shape of the deposits. 
Habitat—Kagoshima Bay, Kyushu. 
Type.—Cat. No. 34185, U.S.N.M. 

Genus ANAPTA Semper. 

90. ANAPTA (?), species. 

Station 5080. One specimen. 
The specimen lacks its posterior part, measuring only 20 mm. in 

length and 6 mm. in diameter. Color dirty gray. Tentacles 12, with 
7 digits. Deposits totally absent, probably dissolved by the action 
of acid. Calcareous ring very weak, embedded in a connective tissue. 

Viscera all ejected. 
Habitat.—Of south of Izu Peninsula. 

Genus CHIRIDOTA Eschscecholtz. 

91. CHIRIDOTA ALBATROSSII Edwards. 

Chiridota albatrossii Epwarps, Albatross Holothurians, 1907, pp. 50-52, text-figs. 
la-—c, 2d-f, 3. 

Station 4993. One fragment. 
Station 4994. Ten fragments. 
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Station 5006. Ten fragments. 
Station 5007. Ten fragments. 
Station 5008. Hight fragments. 
Station 5009. Two fragments. 
Station 5018. Two complete specimens and five fragments. 
Station 5020. Two complete specimens and two fragments. 
Station 5021. Two complete specimens and two fragments. 
Station 5022. Four fragments. 
Station 5023. Eight fragments. 
Station 5026. Three fragments. 
Station 5029. One fragment. 
Station 5032. Onc fragment. 
Station 5033. One complete specimen and six fragments. 
Station 5043. Nine fragments. 
Station 5044. One complete specimen and four fragments. 
Station 5045. One fragment. 

The largest specimen measures 235 mm. in length and 14 mm. in 
diameter. Tentacles normally 12, but exceptionally 10, each carry- 
ing 5-7, or even 9, pairs of digits. Wheel papille up to 2 mm. in 
diameter, forming a single row in the 3 dorsal interambulacra, but 
often confined to the middorsal one only. Wheels vary in diameter 
between 80 and 200, with a mean of 1454. Spokes vary exceptionally 
from 4 to 9in number. Very often there is a small triangular pore at 
the center, in place of the ‘‘Mittelpfeiler.”’ The irregular branching 
rods measure 90-200 in length, and may be totally absent in some 
individuals. Polian vesicles 20 in number in one specimen. 

The original specimens are described by Edwards as having much 
smaller wheels and rods than in those before me. There is, however, 
no doubt as to their specific identity. 

Habitat.—Queen Charlotte Sound, off Fort Rupert, Vancouver 
Island, British Columbia; Boca de Quadra, vicinity of Naha Bay, 
Behm Canal, and junction of Clarence Strait and Behm Canal, south- 
east Alaska (Edwards, 1907); off Cape Terpyeniya and south ends of 
Sakhalin; off Rebun Island; Nemuro Strait; and off MHitaka, 
Hokkaido. 

92. CHIRIDOTA DISCOLOR Eschscholtz. 

Chiridota discolor Escuscuoutz, Zoologischer Atlas, 1829, pp. 12-13, pl. 10, fig. 2.— 

CuaRrK, The Apodous Holothurians, 1907, pp. 26-28, 120. 

Liosoma sitchense BRANDT, Prodromus, 1835, p. 58. 

Unalaska. Five specimens. 
Nikolski, Umnak Island. Three specimens. 

The largest specimen is 37 mm. long and 7 mm. across. Integu- 
ment soft and muscular, gray in color with minute, reddish pigment 
spots. Tentacles 12, digits 4-5 pairs. Deposits, wheels only; wheel 
papillz in both dorsal and ventral interambulacra, Diameter of 
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wheels 50-105y, with amean of 82. Polian vesicles 7 in one specimen. 
Genital tubes once or twice branched. Ciliated funnels especially 
numerous in the left dorsal interambulacrum. 

It is with much hesitation that I refer the specimens to this species, 
depending mainly on the fact that they are from the shores of Aleutian 
Islands, which are known as its home. Compared with the specimens 
of Ch. levis (Fabricius) from Eastport, Maine, the specimens before 
me differ in the absence of branched rods from the tentacles. 

Hathitat.—See Clark, 1907, pages 27, 120. 

Genus TAZ NIOGYRUS Semper. 

93. TH NIGGYRUS CIDARIDIS, new species. 

Station 4900. Nine specimens. 
Body irregularly distorted, measuring at most 30 mm. long and 3.5 

mm.in diameter. Two of them were found attached to a disk-bearing 
spine of Cidaris (Goniocidaris) clypeata Déderlein by their coiled 

posterior parts. Color white, skin rough to the touch. Tentacles 10, 
with 4-5 pairs of digits. Wheel-papille numerous on the dorsal side, 
probably totally absent from the ventral interambulacra except in 
the anterior part. Wheels are of the ordinary shape, measuring 
30-1354 in diameter, increasing in size towards periphery of the 
papilla. Hooks 120-185y long, 154 on an average, not gathered 
into hook-papille, but scattered in the perisome and more numerous 
in the ventrum than in the dorsum. Supporting rods of tentacles are 
smooth, slightly thickened at the middle part, and with short bifurca- 
tions at each end. Calcareous ring composed of 10 segments. Polian 
vesicle and stone-canal single. Genital tubes once or twice branched. 

Ciliated funnels could not be made out. 
Though resembling 7. contortus (Ludwig) in many respects, this 

species differs by the number of its tentacles and Polian vesicles. 
From both 7. australianus (Stimpson) and Trochodota dunedinensis 

(Parker) it differs by the distribution of its deposits. T. allani Joshua 
differs from it in having much larger wheels and in the shape of its 
tentacle rods. 

Habitat —Off Goto Islands, west of Kyushu. 
Type.—Cat. No. 34186, U.S.N.M. 

Genus TOXODORA Verrill. 

94. TOXODORA PACIFICA, new species. 

Plate 11, fig. 35. 

Station 5073. One complete specimen and three fragments. 
Body cylindrical and long, 145 mm. in length and 14 mm. in diam- 

eter. Color purplish-gray all over, but very light in distended parts, 
where the body wall is thin and translucent. ‘Tentacles 12 in number, 
each provided at the top with 3 pairs of digits of equal size. Deposits 
of only one kind, in the shape of parentheses, often with a little knot 



No. 2073. HOLOTHURIANS FROM NORTHWEST PACIFIO—OHSHIMA. 287 

at the middle (pl. 11, fig. 35); length 370-665y, with a mean of 517p. 
These are uniformly scattered in the general perisome as well as in the 
walls of the tentacles and their digits. Calcareous ring consists of 10 
segments, 1.2 mm.-high. Polian vesicles 6, stone-canal single and 
coiled in its course. Genital tubes once or twice branched near base. 
Genital papilla situated in the middorsal interradius, close behind the 
tentacular crown. Ciliated funnels few, scattered along the mid- ~ 
dorsal line and the left dorsal interradius. 

This genus has been represented by a single species, 7. ferruginea 
Verrill of the Atlantic, from which the present one differs by its much 
greater size and the small number of tentacle digits. 

Habitat.—Suruga Bay. 
Type.—Cat. No. 34187, U.S.N.M. 

Genus MYRIOTROCHUS Steenstrup. 

95. MYRIOTROCHUS RINKTI Steenstrup. 

Myriotrochus rinkii StTEENSTRUP, Videnskabelige Meddelelser fra den naturhisto- 
riske Forening, 1851, pp. 55-60, pl. 3, figs. 7-10.—TuExEL, Note sur quelques 
Holothuries, 1877, pp. 3-11, pl. 1, figs. 1-13.—DANIELSSEN and Koren, Holo- 

thurioidea, 1882, pp. 28-31, 79, 81, pl. 5, figs. 1-4; pl. 13, fig. 1—Lupwie, 
Uber die Radchen der Synaptiden, 1892, pp. 358-360, pl. 16, figs. 12-14; 
Arktische und subarktische Holothurien, 1900, pp. 166-167.—Norman, 
Natural History of East Finmark, 1903, pp. 415-417, pl. 27, figs. 5-9.—Kati- 
SCHEWSKIJ, Echinodermenfauna d. sibir. Eismeeres, 1907, pp. 9~11.—CuarkK, 
The Apodous Holothurians, 1907, pp. 30-31, 128, pl. 8, figs. 21-22. 

Chirodota brevis HuxuEy, Journal of Penny’s Voyage, 1852, pp. 221-222. 

Myriotrochus brevis DANIELSSEN and Koren, Holothurioidea, 1882, pp. 31-35, 
79-80, 81, pl. 5, figs. 5-7. 

Station 4798. Fifty-one specimens, of which 37 are complete. 
The largest individual measures 32 mm. in length and 8 mm. in 

diameter. Diameter of wheels, 160-2504; number of spokes, 15-21; 
that of inward processes, 19-25. 

Habitat in the North Pacific—Lorenz Bay and Plover Bay (Lud- 
wig, 1886); near Pribilof Islands (Clark, 1907); west coast of Kam- 
chatka. The limits of distribution recorded by Ludwig (1900) have 
recently been widened by Kalischewskij (1907) and Clark (1907), to 
the east up to Bennett Island, longitude 147° 27’ H.., and to the south, 
off the banks of Newfoundland, latitude 45° 35’ N. 

96. MYRIOTROCHUS MITSUKURII, new species. 

Plate 11, fig. 36. 

Station 4983. Two complete specimens and three fragments. 
Station 4984. Two specimens. 
Station 4985. One specimen. 
Station 4988. One specimen. 

Body cylindrieal, 35 mm. long and 8 mm. across. Integument 
soft and muscular, smooth to the touch, white and translucent. 
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Tentacles short, 12 in number, with about 8 pairs of minute digits 
around the external, flattened surface; tips of digits tinged with 
brown. Deposits of general perisome sparsely scattered, except on 
the ventral side; they are wheels much resembling those of MW. rinkit 
except in their larger size, the greater number of the inward proc- 
esses and in the latter being slightly shorter. Diameter of wheels 
215-365y, with a mean of 2824. Spokes 12-21 in number, averaging 
17; inward processes 22-33, averaging 27. In tentacles are found 
very characteristic deposits which remind one of the Acanthotrochus 
wheel (pl. 11, fig. 36). They vary very much in size as well as in 
shape. Nave is solid, very often with a minute knob or so-called 
‘“‘stalk,”’ or sometimes a stellate figure, at the center; spokes not 
bent and all in one plane; felly with short teeth on its internal and 
external sides, usually more numerous than the spokes; both the 
internal and external teeth are often inconspicuous or may be totally 
absent. Diameter of these wheels, including the outward processes, 
55-2054; number of spokes, 8-21; that of the outward processes, 
19-27. Calcareous ring very stout, consisting of 10 segments, which 
measure 1.5 mm. in breadth, and with one or two spines anteriorly. 
Polian vesicle and stone-canal single, the latter with calcareous net- 
work in its wall. Genital tubes divided, in two tufts, immediately 
behind the calcareous ring. No ciliated funnels. 

This species differs from all others of the genus in having the char- 
acteristic spinous wheels in the tentacles. Acanthotrochus mirabilis 
Danielssen and Koren differs from this species in having in the 
general perisome large spinous wheels with 8 spokes and wing-like 
expansions to each spoke. The new species is named in honor of 
the late Prof. Kakichi Mitsukuri, to whom the advancement of our 
knowledge of Japanese holothurians is in a large measure due. 

Habitat.—Off the coast of Shiribeshi, Hokkaido. 
Type.—Cat. No. 34188, U.S.N.M. 



EXPLANATION OF PLATES. 

(All figures are drawn by the author.) 

PLATE 8. 

Fig. 1. Synallactes multivesiculatus, new species. 

a. Triradiate tablelike deposit from ventrum, side view. 6. Same with disklike 
base, seen from above. c. Ordinary type seen from above. X 200. 

Fig. 2. Synallactes gilberti, new species. 

a. Quadriradiate tablelike deposit from dorsum, seen from above. 6. Same from 
ventrum, side view. X 300. 

Fig. 3. Bathyplotes 6stergreni, new species. 

a. Quadriradiate tablelike deposit from base of dorsal papilla, seen from above. 
6. Same seen from side. c. Same from ventrum, seen from above. d. Same seen 

from side. X 300. 

Fig. 4. Mesothuria media, new species. 

a. Table from dorsum, side view. 6. Sameseenfromabove. X 300. 

Fig. 5. Pseudostichopus aleutianus, new species. 

a. Deposit from wall of genital tube. 6. Same from perianal region, X-shaped 
type. c. Same, rod-like type. X 300. 

Fig. 6. Pseudostichopus molpadioides, new species. 

a, o. Supporting rods of pedicel. X 300. c. Depositfrom perianal region.  X 150. 

Fig. 7. Pseudostichopus unguiculatus, new species. 

a, b. Spicules from wall of genital tubes. c. Supporting rod of dorsal papilla. 

X 300. 
Fig. 8. Pannychia moseleyi virgulifera, new subspecies. 

a. Rod from ventrum, commonest type. 6. Same, smooth type. X 1650. 

Fig. 9. Ilyodemon miurense, new species. 

_ a. Large wheel. X 200. 6. Small wheel. c. Complicated rosette. 300. 

PLATE 9. 

Fig. 10. Peniagone japonica, new species. 

Large X-shaped spicule from deeper part of dorsal perisome. X 150. 

Fig. 11. Achlyonice monactinica, new species. 

a. Spicule from wall of genital tube. 6. Triradiate spicule from ventrum. c. 
Commonest spicule from ventrum. X 300. 
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Fig. 12. Benthodytes gotoi, new species. 

Spicule with anchor-shaped spire from papilla.  X 100. 

Fig. 13. Stichopus nigripunctatus Augustin. 

a. Table with large, entire disk and tall spire, from a young individual, side view. 
b. Same, fromabove. X 300. 

Fig. 14. Molpadia clarki, new species. 

a. Table with excentric disk, from side. 6. Same, fromabove. c. Elongated table 
from tail. X 120. 

Fig. 15. Molpadia infesta, new species. 

a. Table from general perisome. 6. Rhombic plate from tail. x 100. 

Fig. 16. Capheira mollis, new species. 

a. Table seen from above. 06. Same, side view. X 200. 

Fig. 17. Caudina ludwigi, new species. 

a. Spinous table from posterior region seen from above. 6. Same, side view. c. 
Spinous plate without spire.  X 120. 

PLATE 10. 

Fig. 18. Cucumaria ijimai, new species. 

a, c. X-shaped rodsfrom ventrum. 6. Same in early developmental stage. X 200. 

Fig. 19. Cucumaria lamperti, new species. 

a. Large knobbed plate. 6. Small smooth button with spines. > 100. 

Fig. 20. Cucumaria spinosa, new species. 

a. Typical button with one-holed, tail-like process. 6. Same seen from side. c. 
Same in early developmental stage. X 150. 

Fig. 21. Cucumaria sluiteri, new species. 

a, X-shaped table-like deposit, side view. 6. Same seen from above. X 150. 

Fig. 22. Cucumaria constricta, new species. 

a. Table-like button, side view. 6. Same, from above. X 150. 

Fig. 23. Thyone parva, new species. 

Spectacle-like body from superficial layer. x 200. 

Fig. 24. Thyone bicornis, new species. 

a. Table-like button from general perisome, side view. 6. Same, from above. 
c. Button from pedicel, side view. d. Same, from above. X 300. 

Fig. 25. Pseudocucumis watasei, new species. 

a. Table-like deposit, seen obliquely from above. 6. Same,from below. X 200. 

Fig. 26. Pseudocucumis sagamiensis, new species. 

a. Table-like deposit seen from above. 6. Same, from side. X 200. 
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Fig. 27. Pseudocucumis tabulatus, new species. 

a. Table-like deposit seen from above. 6. Same, from side. c. Same, from below. 
X 200. 

PraTE 11. 

Fig. 28. Phyllophorus cylindricus, new species. 

a. Table-like deposit seen from above. 6. Same, from side. > 150. 

Fig. 29. Phyllophorus glaucus, new species. 

a. Table-like deposit seen from side. 6. Same, from above. c. Same, from below. 

x 200. 
Fig. 30. Phyllophorus diomedex, new species. 

a. Table-like deposit seen from above. 6. Same, from side.  X 200. 

Fig. 31. Phyllophorus minutus, new species. 

a. Table-like button seen from above. 6. Same, from side. X 200. 

Fig. 32. Psolidium vitreum, new species. 

Knobbed plate from ventral sole. > 200. 

Tig. 38. Psolidium bullatum, new species. 

Knobbed plate from ventral sole. X 200. 

Fig. 34. Protankyra kagoshimensis, new species. 

a. Anchor. 6. Anchor-plate. X 80. c. Miliary granules. 200. 

Fig. 35. Toxodora pacifica, new species. 

Parenthesis-shaped deposits. X 300. 

| Fig. 36. Myriotrochus mitsukurii, new species. 

Spinous wheel from tentacle.  X 200. 
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THE MISSISSIPPI RIVER BLUFFS AT COLUMBUS AND 
HICKMAN, KENTUCKY, AND THEIR FOSSIL FLORA. 

By Epwarp W. Brrry, 

Of the Johns Hopkins University, Baltimore. 

The so-called bluffs which constitute a sharp boundary between the 
present alluvial plain or bottom of the Mississippi River and the up- 
lands of western Kentucky, Tennessee, and Mississippi usually lie 
somewhat distant from the present river channel. The mighty father 
of the waters impinges on this escarpment at the present time both 
toward the mouth of the Ohio and in southwestern Tennessee. The 
resulting river bluffs are famed in history and tradition; they have 
been landmarks for the Indians, the raftsmen, and the packet-boat 
pilots, and they are not without interest for the physiographer and 
geologist. 

It is the purpose of the present brief contribution to show that the 
basal beds of the Mississippi Bluffs of western Kentucky at Hickman 
in Fulton County and in the vicinity of Columbus in Hickman County 
(the latter known as the Chalk Banks) are of Pleistocene age and not 
early Eocene as has been supposed by the majority of geologists who 
have studied the region, and consequently are remnants of a post- 
Tertiary alluvial plam of the Mississippi River at a considerably 
higher level than the present Mississippi plain. Also to show that the 
overlying “‘ bluff gravels’? commonly referred to the Lafayette forma- 
tion are consequently Pleistocene and not Pliocene in age and that 
they are of fluvial origin. 

Without an exhaustive study of the early literature which would be 
without profit in the present connection it 1s difficult to say who first 
studied the Hickman and Columbus Bluffs. Sir Charles Lyell visited 
the region and makes some interesting suggestions regarding an earlier 
Mississippi plain about 200 feet above the present one, both in the 
account of his second visit (vol. 2, chap. 34) and in the fifth edition of 
his Manual (pp. 121-122). David Dale Owen and Leo Lesquereux 
visited the Chalk Banks, 2 miles south of Columbus, just after the 
middle of the nineteenth century and were fortunate in discovering 
and collecting impressions of leaves in the basal portion of the sandy 
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clays. The section is discussed by Owen in the first volume of the 
Geological Survey of Kentucky (p. 22) and the plants were briefly 
described by Lesquereux in the American Journal of Science for 1859 
(ser. 2, vol. 27, pp. 364-365). 
The following species were enumerated: 

Quercus virens (Michaux). Cznothus americanus? (Linnzeus) 
Castanea nana? (Muhlenburg). Carya oliveformis (Nuttall). 
Ulmus alata? (Michaux). Acorus calamus (Linngeus). 

Ulmus sp. Gleditschia triacanthos (Linneeus). 

Planera gmelinia (Michaux). Catkins of Alnus or Betula. 

Prinos integrifolia (Elliott). 

These are all still existing species and indicated according to Les- 
quereux that the beds were of Pleistocene age. (See his remarks on 
this point on pp. 360 and 366). 
Many years subsequent to the visit of Owen and Lesquereux, R. H. 

Loughridge made an exhaustive study of western Kentucky and pre- 
sented his results in his Report on the Geological and Economic fea- 
tures of the Jackson Purchase Region.! Good accounts of both the 
Hickman and Columbus Bluffs are given, the former in a graphic 
section on page 38 and the latter on pages 46 and 218. Loughridge 
mentioned no vegetable remains at the Hickman Bluff except sub- 
fossil cypress knees in the recent river sediments and regarded the 
deposits as constituting the oldest known Eocene of the embayment 
area, giving to them the provisional name of the Hickman group. He 
mentioned leaves from the Columbus Bluffs, but apparently made no 
collections and assigned the deposit containing them to the “Lignitic”’ 
(roughly corresponding to the Wilcox as now understood). 
During the years 1903-1906 L. C. Glenn made a study of this area, 

his results forming Water Supply Paper No. 164 of the United States 
Geological Survey. He collected a few fossil plants from the exposure 
just north of Columbus and discovered and collected fossil plants from 
the Hickman bluff. These two collections were examined by F. H. 
Knowlton, who stated? that the Columbus collection contained two 
species of Quercus and a species of Salix; the Hickman collection ‘a 
Salix, Menispermum canadense L., and Tecoma radicans L., or something 
near it.”” Both deposits were regarded as of Pliocene age. Glenn, 
while he recognized the possibility of these leaf-bearing beds being 
younger than the Wilcox, placed them in the upper part of that divi- 
sion of the Eocene, concluding that he did not have “sufficient 
stratigraphic evidence for such a separation.”’ The present writer 
did not have an opportunity of visiting these outcrops until the sum- 
mer of 1913. While there is considerable variation in the height of 
the bluffs and in the lithologic character of the beds, the following some 

1 Geol. Surv. Ky., 1888. 2 Water Supply Paper No. 164, p. 38. 

a 
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what generalized sections will aid the reader in understanding the 
relations. 

About one-eighth of a mile above Columbus the bluff is nearly 200 
feet high and shows the following sequence of materials 

Feet. 

1. Loess apparently grading into the underlying member. ..................-. 50-60 
2. Yellowish to brownish ferruginous sand, often indurated, grading downward 

into a heavy gravel with some cobbles, often indurated to form great masses 
of conglomerate, the lower one-third to one-half of the member conglomer- 
remy weemenrie vriteharec: Abie. yreciuemee ceed Sand A the whole.. 40-50 

3. Gray sandy alluvial-looking laminated to massive siliceous leaf-bearing clay, 
toward the northin placesa pink slightly sandy plastic clay. .....about-. 80 

Southward a quarter of a mile and just north of the town the basal 
portion of the bluff is made up of coarse angular somewhat silty, loose, 
very crossbedded sand, carrying pellets and some lamine one to three 
inches thick of grayish clay. These sands are prevailingly gray with 
some ferruginous brown streaks and become finer and more argilla- 
ceous upward. The clays appear at first silty and drab but bleach to 
almost white and become indurated upon exposure and the leaf sub- 
stance, represented by ulmic, humic or ferruginous materials, is leached 
out, leaving only faint impressions. In places the leaves form matted 
layers exactly comparable with those found in recent river deposits. 

At the Chalk Banks, 2 miles south of Columbus, the section is also 
variable and has been much cut and slumped since the days of Owen 
and Lesquereux. Following is a somewhat generalized section at the 
latter locality: 

Feet. 

Memaea more or less Covered . 222 2S ee er ee VI Ae ee 60-80 

2. Compact ferruginous heavy gravel in a coarse sand............----------- 10-15 

3. Yellowish iron-stained slacked clay grading downward into next member 
ee a) a Sete SNe Dahan te Mink View mie cthd atataud w wee see 6 about. . 10 

4. Gray clay with considerable fine white sand, generally thickly laminated and 
Rae PeArine - eee LS TSR. Be oe Sed about. . 50 

At Hickman the bluff is about 185 feet above low water. The fol- 

lowing section is somewhat generalized since there is considerable 
lateral variation: 

Feet. 

nM vores, 2G. eS ME Aye ew tulips Sas Where cea S Lie SR ope about. . 65 
2. Heavy ere Ey SS ER ts ee eS ee MR Geer Aes hearer ee ae 10-15 

3. Gray siliceous micaceous leaf-bearing clay with calcareous concretions be- 

coming more sandy and softer toward the base..............---.-- about.. 105 

This lower 105 feet is obviously a formational unit, although Glenn 
separates the softer basal 30 feet from the overlying 75 feet. The 
clays are very unevenly laminated; where they are more sandy and 
thinly laminated they contain more water, are darker in color, and 
the leaf impressions are better preserved—where they are less sandy 
and more massive, they are lighter in color, more indurated and the 

1 As previously mentioned, detailed sections have been given by Owen and Loughridge, but asthe river 

is cutting rapidly the exposures change from year to year. 
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leaf impressions are very faint. The latter materials are almost 
exactly like those in the Columbus Bluffs. In several years field 
study of the Wilcox, from Alabama to Texas, the writer has never seen 
Wilcox materials at all like those in the Hickman and Columbus 

Bluffs, while on the other hand the materials are very similar to those 
of numerous Pleistocene leaf-bearing river terraces from North Caro- 
lina to Mississippi. The leaf impressions are the same in all of these 
sections, those found at each outcrop being recorded in the following 
annotated list. All but two represent still existing species with cli- 
matic requirements very similar to those still growing in this same area. 
A consideration of this list leads inevitably to the conclusion that 
these outcrops are entirely of Pleistocene age and of fluvial origin. 
This being true the heavy gravels commonly referred to the Lafayette 
formation that overlie the leaf-bearing clays are also Pleistocene and 
not Pliocene and are likewise fluvial in origin as they are also in charac- 
ter. A transgressing sea forming a blanket deposit shapes pebbles 
differently in beach shingle. How far eastward from the present 
river this earlier and Pleistocene alluvial deposit extends it is hard to 
state definitely, since exposures are infrequent and the problem would 
require extended field studies. Probably they did not extend very 
far, since the bluffs northward at Wickliffe, Kentucky, carry plant 
fossils and are unquestionably of Wilcox age and those between Mem- 
phis and Randolph, Tennessee, likewise fossiliferous, are of upper 
Eocene age. There are some well records at Hickman, but they are 
too indefinite to show the contact with the Wilcox, which, however, 
is demonstrated to underlie the outcropping Pleistocene. 

Following is an enumeration of the forms collected: 

Order CONIFERALES. 

Family PINACEAE. 

Genus TAXODIUM L. C. Richard. 

TAXODIUM DISTICHUM (Linnaeus) L. C. Richard. 

Taxodium distichum (LINNAEUS) Richard, Houmgs, Journ. Elisha Mitchell Soc. for 
1884-85, 1885, p. 92.—Hoxticx, Md. Geol. Surv. Pli. and Pleistocene, 1906, 
pp. 218, 237, pl. 68 —Berry, Torreya, vol. 6, 1906, p. 89; Journ. Geol., vol. 
15, 1907, p. 339; Amer. Nat., vol. 43, 1909, pp. 432, 433, 434, figs. 1, 2; Tor- 

reya, vol. 10, 1910, p. 263; Amer. Journ. Sci., ser. 4, vol. 29, 1910, p. 391; 

Plant World, vol. 14, 1911, pp. 39-45, figs. 1, 2. 

The remains of the bald cypress are very common in American 
Pleistocene deposits from New Jersey and Maryland southward, 
where they are represented by the deciduous twigs, conescales, 
seeds, aments, and stumps with the characteristic ‘‘knees.’’ 
A single twig was found associated with the other plant remains 

in the clays at Hickman, this rarity apparently indicating that the 

cypress was not abundant in the immediate vicinity or up the river > 

at the time these clays were deposited. 
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Order JUGLANDALES. 

Family JUGLANDACEAE. 

Genus HICORIA Rafinesque. 

HICORIA PECAN (Marsh) Britton. 

Carva olivaeformis Nuttall, LEsquprnux, Amer. Journ. Sci., ser. 2, vol. 27, 1859, 
p. 365. 

Both leaflets and nuts were recorded by Lesquereux from the 
Chalk Banks near Columbus in 1859. I found no nuts, but the 
leaflets are very common in the bluffs both north and south of Colum- 
bus and sparingly represented at Hickman. One specimen collected 
showed the terminal and two pairs of lateral leaflets attached to the 
rachis. This occurrence would seem to lend considerable weight 
to the theory advanced by Mohr and others that the pecan is indige- 
nous in the eastern Gulf region. 

-HICORIA GLABRA (Miller) Britton. 

Carya porcina Nuttall, Mercer, Journ. Acad. Nat. Sci. Phila., ser. 2, vol. 11, 1899, 

pp. 277, 281, figs. 4, 5, 8, 12, 16. 

Hicoria glabra (Miller) Britton, Berry, Torreya, vol. 6, 1906, p. 89; Journ. Geol., 

vol. 15, 1907, p. 340; Torreya, vol. 9, 1909, p. 97, figs. 1-5; vol. 10, 1910, p. 
264, fig. 1. 

The pignut hickory has been recorded from a number of Pleistocene 
localities in New Jersey, Pennsylvania, Maryland, Virginia, and 
North Carolina, being represented by nuts, husks, and leaves. A 
characteristic large terminal leaflet was found at Hickman and a 
less certainly identified lateral leaflet was collected at Columbus. 

This species is, with the exception of the pecan, our most southerly 
ranging hickory, reaching its present maximum development in the 
lower Ohio River basin, and it is certainly significant in its bearing 
on local Pleistocene climates that these two species should be found 
fossil in western Kentucky. 

Order SALICALES. 

Family SALICACEAE. 

Genus SALIX Linnaeus. 

SALIX VIMINALIFOLIA, new species. 

Leaves linear-lanceolate in outline, of relatively large size, about 
15 cm. in length by 2.25 cm. in maximum width, gradually narrowed 
to the acuminate tip and somewhat abruptly narrowed to the broadly 
cuneate base. Margins entire in all of the specimens collected. 
Venation typical of Saliz. 
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The present species is named from its resemblance to the leaves 
of the existing Salix viminalis Linnaeus, from which, however, it is 
perfectly distinct, as it seems to be also from existing American 
species of Salix. Itis represented by three specimens from Hickman 
and is present in considerable abundance in the late Pleistocene of 
North Carolina. 

Type.—Cat. No. 34963, U.S.N.M. 

Genus POPULUS Linnaeus. 

POPULUS, species. 

Characteristic staminate aments of a species of Populus are not 
uncommon in the clays at Hickman. They are 3 or 4 inches long 
and probably represent either Populus heterophylla Linnaeus or 
Populus delioides Marsh, presumably the latter species, since they 
are hardly stout enough to be referred to the former. They are not 
well enough preserved to show the details of their organization, but 
they do show clearly the bracts and the subtended masses of stamens. 

Order FAGALES. 

Family BETULACEAE. 

Genus BETULA Linnaeus. 

BETULA NIGRA Linnaeus. 

Betula nigra Linnaeus, KNowtton, Amer. Geol., vol. 18, 1896, p. 371.—BERRy, 
Journ. Geol., vol. 15, 1907, p. 341; Amer. Nat., vol. 41, 1907, p. 692, pl. 2, 

figs. 2-4; vol. 43, 1909, p. 435; Amer. Journ. Sci., ser. 4, vol. 29, 1910, p. 393. 

The river birch is not uncommon in our fluvial Pleistocene deposits, 
having been already recorded from West Virginia, Virginia, North 
Carolina, Georgia, and Alabama. It is represented by leaves in the 
Hickman Bluff. In the existing flora it is a distinctly mesophytie 
type of stream and lake borders with a wide range extending from 
Massachusetts to lowa and southward to Florida and Texas. 

BETULA, species. 

The lgnified remains of catkins are very common both at Columbus 
and Hickman. Similar remains were collected by Owen and Les- 
quereux from the Chalk Banks below Columbus and were referred 
to by the latter author as ‘‘catkins of Alnus or Betula”. After 
careful comparisons I have concluded that they represent the mature 
pistillate catkins of Betula, which, although the scales are normally 
deciduous, often remain intact, especially if not thoroughly mature © 
and dry, and are readily preserved in river muds. 

1 Lesquereux, Amer. Journ. Sci., ser. 2, vol. 27, 1859, p. 365. 
f 
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Family FAGACEAE. 

Genus FAGUS Linnaeus. 

FAGUS AMERICANA Sweet.! 

Fagus ferruginea Aiton, Knowrton, Amer. Geol., vol. 18, 1896, p. 371.—MERcER, 

Journ. Acad. Nat. Sci. Phila., ser. 2, vol. 11, 1899, pp. 277, 281, fig. 8°. 
Fagus americana Sweet, Hotticx, Md. Geol. Surv., Pli. and Pleist., 1906, p. 226.— 

Berry, Torreya, vol. 6, 1906, p. 88; Journ. Geol., vol. 15, 1907, p. 341; Amer. 

Nat., vol. 41, 1907, p. 692, pl. 2, fig. 7; vol. 48, 1909, p. 435; Amer. Journ. 

Sci., ser. 4, vol. 29, 1910, p. 398. 

The beech is widely distributed in the fluvial Pleistocene deposits of 
the Southern States, where it is commonly represented by nuts and 
husks as well as leaves. Leaves are sparingly represented at the 
Columbus Bluff. In the existing flora the beech is a common river- 
bottom type ranging from southern Canada to Florida and Texas. 

Genus QUERCUS Linnaeus. 

QUERCUS, species. 

Two lignitized acorns were collected from the clays of the Columbus 
Bluff. Although exact determination has not been attempted, they 
obviously represent a recent species and strongly suggest those of 
Quercus alba Linnaeus. 

Order URTICALES. 

Family ULMACEAE. 

Genus ULMUS Linnaeus. 

ULMUS ALATA Michaux. 

Plate 12, fig. 6. 

Ulmus alata Michaux, LesquErEux. Amer. Journ. Sci., ser. 2, vol. 27, 1859, p. 

065.—BeERRY, Journ. Geol., vol. 15, 1907, p. 343; Amer. Nat., vol. 41, 1907, 
p. 694, pl. 1, figs. 6, 7; Amer. Journ. Sci., ser. 4, vol. 29, 1910, p. 396. 

This species was recorded by Lesquereux from the Chalk Banks near 
Columbus in 1859. It has since been recorded from the late Pleis- 
tocene of North Carolina and Alabama. Characteristic leaves of this 
Species are common in the clays at Hickman. The specimen figured, 
however, is not typical and is of questionable identity. 

In the existing flora this species ranges from southern Virginia to 
southern Illinois and southward to Florida and Texas, hence the fossil 
occurrence at Hickman is near the northern limit of its present range. 

1 The latest name of the systematists for this species is Fagus grandifolia Ehrhart. 
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Genus PLANERA J. F. Gmelin. 

PLANERA AQUATICA (Walter) J. F. Gmelin. 

Planera gmelini Michaux, LesquEreux, Amer. Journ. Sci., ser. 2, vol. 27, 1859, 
p. 365. 

Planera aquatica (Walter) Gmelin, Berry, Journ. Geol., vol. 15, 1907, p. 343. 

Leaves of water elm were recorded by Lesquereux from the Chalk 
Banks near Columbus in 1859 and more recently they have been found 
in the late Pleistocene river terraces (Chowan formation of North 

Carolina. They are included in the present collections from both 
Hickman and Columbus. 

In the existing flora this species, which inhabits swamps and river 
bottoms, ranges from North Carolina and southern Indiana south- 
ward to Louisiana and Florida. 

Order RANALES. 

Family MENISPERMACEAE. 

Genus CEBATHA Forskal. 

CEBATHA CAROLINA (Linnaeus) Britton. 

Plate 12, figs. 3-5. 

Menispermum carolinum LinNAEvs, Sp. Pl., 1753, p. 340. 

Cebatha carolina (Linnaeus), Brirron, Mem. Torrey Bot. Club, vol. 5, 1894, p. 162. 
Menispermum canadense Linnaeus, KNow.iTon in Glenn, Water Supply Paper 

No. 164, 1906, p. 38. 

The present species, which4s a slender vine, ranges from Virginia to 
Iihnois and Kansas and southward to Florida and Texas, inhabiting 
stream banks and thickets bordering woodlands. The genus to which 
it belongs contains about 30 species, all perennial climbers, the major- 
ity confined to the tropical regions of both hemispheres. The present 
species has not been heretofore found in the Pleistocene to the writer’s 
knowledge, although various members of the family are known as far 
back as the middle Cretaceous. 

Large and small leaves are present in considerable abundance at 
both Hickman and Columbus. 

Order SAPINDALES. 

Family ILICACEAE. 

Genus ILEX Linnaeus. 

ILEX (?), species. 

Plate 12, fig. 2. 

The single small leaf figured, which is tentatively referred to the 
genus Ilex, was found at Hickman. 
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Order UMBELLALES. 

Family CORNACHAE. 

Genus NYSSA Linnaeus. 

NYSSA SYLVATICA Marsh. 

Leaves of this species, which apparently has not hitherto been 
recorded from the Pleistocene, were collected at Hickman. In the 

existing flora it is often confused with Nyssa biflora Walter, and the 
latter species is of frequent occurrence in the late Pleistocene (Talbot 

formation and its equivalents) from New Jersey southward. Nyssa 

sylvatica is a low woods and swamp type ranging from Maine and 
Michigan southward to Florida and Texas. 

Order ERICALES. 

Family ERICACEAE. 

Genus XOLISMA Rafinesque. 

XOLISMA LIGUSTRINA (Linnaeus) Britton. 

Plate 12, fig. 1. 

Xolisma ligustrina (Linnaeus) Britton, Horiticx, Md. Geol. Surv., Pli. and 
Pleist., p. 236, 1906, pl. 69, fig. 6—Brrry, Journ. Geol. vol. 15, 1907, p. 346; 
Amer. Nat., vol. 41, 1907, p. 696, pl. 2, fig. 6; Amer. Journ. Sci., ser. 4, vol. 29, 
1910, p. 398. 

This species, represented by leaves in the Hickman Bluff, has been 
previously recorded from the late Pleistocene of Maryland, North 
Carolina, and Alabama. In the existing flora it is an inhabitant of 
swamps and wet places ranging from New England to Florida and 
west to Arkansas, so that its fossil occurrence at Hickman is north of 
its present northern limit in the Mississippi Valley. 

Order GENTIANALES. 

Family OLEACEAE. 

Genus FRAXINUS Linnaeus. 

FRAXINUS AMERICANA Linnaeus. 

This species has apparently not been found before in the fossil 
state. It is represented by leaves at the Hickman Bluff. In the 
existing flora it ranges from Nova Scotia to Minnesota and southward 
to Florida and Texas. Its habitat isrich, usually moist woodland near 
streams, and it is said to reach its maximum size in the bottom lands 
of the lower Ohio River. 
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Order POLEMONIALES. 

Family BIGNONIACEAE. 

Genus TECOMA Jussieu. 

TECOMA PRERADICANS, new species. 

Plate 13, figs. 1-5. 

Leaves odd pinnate, not tendril bearing, of five or more sessile leaf- 
lets. No complete leaves have been found, but from the small size of 
the basal pair of leaflets in specimens showing five leaflets it seems 
safe to assume that the normal number was from five toseven. Leaf- 
lets lanceolate to ovate or obovate in outline, ranging from 2 cm. to 
7 cm. in length and from 1 cm. to 4.5 cm. in maximum width. Ter- 
minal leaflet equilateral, the base decurring to a pseudo-petiolule. 
Lateral leaflets slightly inequilateral. Bases and tips about equally 
pointed. Margins entire for about one-third of the distance upward; 
above this they are beset with somewhat irregular, prominent, 
upwardly directed serrate teeth. Midribs relatively stout. Second- 
aries stout, numerous; about nine opposite to alternate pairs diverge 
from the midrib at angles averaging about 45°, curving slightly upward, 
almost regularly spaced, subparallel and craspedodrome. 

The present species is similar to the existing Tecoma radicans in 
general appearance, and specimens collected by Glenn at Hickman 
were identified by Knowlton! as this species or something nearit. It 
differs from the existing species in the fewer leaflets, the latter species 
having usually 9 to 13, and extended search has not brought to light 
leaves with fewer than seven leaflets. Other differences shown by 
the fossil are its smaller and more close-set marginal teeth, the tend- 
ency of the leaflets to assume an obovate outline, and the absence of 
the produced acumen that characterizes the leaflets of the trumpet- 
creeper. The secondaries are also more uniformly craspedodrome 
in the fossil form. 

Tecoma preradicans occurs at both the Columbus and Hickman 
Bluffs, being exceedingly common at the latter locality. The genus 
Tecoma consists of about 80 species of the Temperate and Tropical 
Zones of both hemispheres. They are massed in the Brazilian region. 
Two species extend into the United States. One of these, 7. stans, 
made the type of the genus Stenolobium Don by Small, ranges from 
Florida to Mexico and tropical America, the other, 7’. radicans, made 
the type of the genus Campsis Loureiro by Small, ranges northward to 
southern New Jersey along the Atlantic coast and to southern Illinois 
in the Mississippi Valley. 

1In Glenn, Water-Supply and Irrigation Paper, No. 164, D. 38. 
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The proportion of still existing species and the occurrence of one of 
the two fossil species, 1. e., Saliz viminalifolia, in the late Pleistocene 
(Chowan formation) of North Carolina would seem to indicate that the 
deposits of the Hickman and Columbus Bluffs are of late Pleistocene 
age, but since the range of both existing and fossil plants in the 
Pleistocene is so imperfectly known this is not demonstrated. Since a 
majority of the forms recorded are prevailingly southern forms, and 
several, as Ulmus alata, Planera aquatica, Cebatha carolina, Xolisma 
ligustrina, find their present northern limit near the latitude of Colum- 
bus, it follows that the climate was not very different as regards rain- 
fall and temperature from that of the present in western Kentucky. 
This is also indicated by the fact that several of these species attain 
their maximum development at the present time in the lower valley 
of the Ohio. It is obvious that this flora is preglacial, interglacial, or 
postglacial in age, which is as definitely as it can be correlated until 
more extensive data are available for comparison. 

Although I regard it as younger, there is a possibility that the 
flora of the Hickman and Columbus Bluffs may be contemporaneous 
with an extensive flora, as yet undescribed, from southern Alabama 
and Mississippi, that I have considered to be of late Pliocene or early 
Pleistocene, probably the former, age. In the absence of Pliocene 
floras for comparison the question is rendered very complex. 

The question of exact age of late Tertiary and Quaternary floras is 
still further complicated by the uncertainty as to when the Pliocene 
ended and the Pleistocene began. Like the comparable question of 
the boundary between the Pleistocene and the Recent, it is dependent 
almost entirely upon latitude. Until the whole subject can be con- 
sidered in a philosophical and comprehensive way and in the light of a 
far greater array of facts than are at present available, any extended 
discussion is futile. Certainly as the term is ordinarily understood 
the flora of the Hickman and Columbus Bluffs is Pleistocene. 

Types.—Cat. Nos. 34964-34968, U.S.N.M. 

EXPLANATION OF PLATES. 

PLATE. 12, 

Fig. 1. Xolisma ligusirina (Linnaeus) Britton. 
2. Ilex, species. 
3-5. Cebatha carolina (Linnaeus) Britton. 
6. Ulmus alata Michaux. 

All from the early Pleistocene of Hickman, Ky. 

PLATE 13 

Figs. 1-5. Teeoma preradicans, new species. 
Early Pleistocene of Hickman, Ky. 
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FISHES COLLECTED BY THE UNITED STATES FISHERIES 
STEAMER “ALBATROSS” IN SOUTHERN CALIFORNIA 
IN 1904. ; 

By Cuar.es Henry GILBErt, 
Of Stanford University, California. 

During the spring and summer of 1904 the Albatross was detailed 
for bathybial investigations in southern California. An extensive 
series of dredgings were taken in the San Diego region, and another 
in Monterey Bay, the two being connected by a third series, taken at 
intervals along the intervening stretch of coast. The fishes obtained 
form the basis of the present paper, the following genera and species 
being described as new: , 

Raja montereyensis. 
AX enognathus, new genus (Alepocephalidae). 
X enognathus profundorum. 
Lampanyctus ritteri. 
Zastomias, new genus (Stomiatidae). 
Zastomias scintillans. 
Melamphaés bispinosus. 
Melamphaés nycterinus. 
Sebastodes wilson. 
Icelunus fuscescens. 
Asterotheca, new genus (Agonidae). 
Xenopyxis, new subgenus (Agonidae). 
A eneretmus leiops. 
AX eneretmus ritteri. 
Paraliparis caudatus. 
Paraliparis albescens. 
Lipariscus, new genus (Liparididae). 
Inpariscus nanus. 
Embryx parallelus. 
Maynea californica. 
Lycogramma, new genus (Zoarcidae). 
Bothrocara remigera. 
Lycodapus mandibularis. 

_ Lycodapus lycodon. 
Lycodapus attenuatus. 
Lycodapus grossidens. 
Nematonurus abyssorum. 
Monoceratias, new genus (Ceratiidae). 
Monoceratias acanthias. 
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RAJA INORNATA Jordan and Gilbert. 

Station 4452, Monterey Bay, 49-50 fathoms. 
An embryo in the egg case with yolk about two-thirds absorbed, 

and a young specimen 180 mm. long were secured from this station. 
In the embryo, the contour of the snout is very broadly rounded, 

the extreme tip abruptly protruding. None of the spines are yet 
free but the primary spines can be made out recumbent beneath 
the integument. ‘Two in front of eye and one on posterior superior 
orbital rim are evident. And on the median line of back, an un- 
broken series extends from the posterior edge of branchial area to the 
first dorsal fin. The anterior three of these are hard and spinous, 
and longer than those which follow, the third somewhat weaker 
than the first two. The fourth and fifth are small, weak, and flexible, 
and the remainder of the series are hard and spinous, though smaller 
than the anterior three. In the freshly hatched young the three 
primary ocular spines appear and are for a time the only spines pres- 
ent on the orbital margin. Later, the number is increased through 
the intercalation of secondary spines. 
We have no postembryonic specimens showing an uninterrupted 

series along back. The first three typically appear, though occa- 
sionally only the first two are present, then follows an interval where 
were found in the embryo the rudiments of two or three weaker 
spines; and finally, beginning opposite the anterior ventral lobe, the 
remainder of the series. It is not known whether the weak fourth 
and fifth spines of the series fail to break through or whether after 
doing so they retrograde. | 

RAJA RHINA Jordan and Gilbert. 

List of stations. 

Fathoms. 
4365 | Near San’ Dievo. 3.225 - = 22 eee 130-158 
4452, | Monterey Bay .2 226352232°- 8232. 4 = -28 49— 50 

Three young specimens, 170 to 225 mm. long. 
As stated by Starks,t the young of R. inornata and BR. rhina are 

difficult to separate, as the characteristic form of the disk in #. rhina 
has not yet developed, and the spines and color are then very similar. 
A difference in the primary spines seems, however, constant and 
diagnostic. In our youngest specimens the orbital spmes are dis- 
tinctly larger than in R. inornata, and the anterior of the median dor- 
sal series is always very strong and single, a wide gap separating it 
from the succeeding spines of the series. In R. inornata the anterior 
dorsal spines are smaller and are always present in aseries of three (or 
rarely two). There are in this collection no embryos of R&. rhina which 

1 Ann, Carnegie Mus., vol. 7, 1911, p. 172, 
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would permit us to determine whether the median row of the back 
are laid down as a continuous series, as in &. inornata. But three 
embryos from a previous collection (station 3106, off San Francisco 
Bay, 77 fathoms) seem to throw light on this question. They are 
120, 125, and 145 mm. long, and all agree in having the rudiments of 
the dorsal spines distinctly shown and in having an area along the 
middle of the back between the anterior of the series and the base of 
the ventrals in which no rudiments are present. These specimens 
were identified in a former communication as &. inornata,’ and an 
attempt was made without success to trace in older specimens of 
R. inornata the supposed development of the spines in the gap as a 
secondary growth. Itseems now, however, that these were the young 
of R. rhina, in which the gap is a primitive feature, while in 2. inornata 
the series is primitively complete and the gap develops by the later 
suppression of a few of the intermediate spines. 

RAJA MONTEREYENSIS, new species. 

Plate 14, fig. 1. 

Type-specumen.—Cat. No. 75806, U.S.N.M., a young female, 198 mm. 
long, from station 4531, Monterey Bay, off Santa Cruz, California, 
depth 26-28 fathoms. 

Probably most nearly related to R. inornata, differing widely from 
Rk. inornata, rhina, and binoculata in having the entire upper surface 
of the disk, except its posterior margin, covered with rather coarse 
prickles, which are coarsest near the mid-dorsal line, and grow finer 
toward the periphery. In &. inornata, rhina, and binoculata of this 
size no prickles whatever are present. In addition to the prickles, 
R. montereyensis has a series of spines on the orbital margin and an 
uninterrupted series of strong spines along the median line of back 
and tail. The anterior spine of the dorsal series occupies, as usual, a 
definite position between the diverging posterior ends of two series 
of pores which lie on either side the median line behind the occiput. 
The first three spines of the series are stronger than those which follow. 
The total number is 32, all in advance of the first dorsal fin. Area 
between the dorsals smooth. The orbital spines are arranged as in 
. vnornata, rhina, and binoculata. ‘Three primary spines are dis- 
tinguishable; two are in advance of the eye, one directed inward 
and backward, the other outward and backward; the third above 
the posterior margin of the orbit, directed outward and backward. 
These three, as well as the series of dorsal spines, doubtless here as well 
as in related species, are definitely formed in the late embryo, and are 
evident as soft papille beneath the integument long before the absorp- 
tion of the yolk. In the type two secondary spines have been formed 
in the orbital series, one above the middle of the eye, the other poste- 

1 Report U.S. Fish Comm. for 1893 (1896), p. 463. 
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riorly above the spiracle. The presence of these secondary spines 
and the prickles, as well as the general texture and appearance, seem 
to indicate that this is a small species, with the type much older than 
would be the case in a specimen of the same size of R. inornata, rhina, 
or binoculata. Nospines on shoulder. Lower side of disk smooth. 

The disk is broadly rounded, 107 mm. long from tip of snout to 
posterior point of attachment of the ventral fins, 92 mm. to posterior 
base of pectorals; its greatest width 136 mm. Its width, therefore, 
is half greater than the length to posterior base of pectorals. The 
line joining the outer angles of disk passes through the middle of the 
ocellated spots and over the third spine of the dorsal series at a point 
midway between the tip of the snout and the posterior margin of the 
ventrals. The outer angle of disk is broadly rounded and the antero- 
lateral margins slightly undulated but convex, a line from tip of snout 
to outer angle being everywhere included within the margin of the 
disk. The snout is short and convex, the tip a trifle protruding, the 
rostral cartilages firm, converging forward, and meeting immediately 
behind the tip of snout. Length of snout from front of orbit 27 mm., 
interorbital- width of spiracle 5 mm., of mouth between lateral folds 
18 mm., distance from tip of snout to nostril 23 mm. Length of tail 
behind disk 91 mm. 

Color light brown, indistinctly mottled, and with a few scattered 
small dark spots. A large, conspicuous, narrow black ring on middle 
of pectoral base, surrounding an area of the ground color and with a 
dark central spot. Directly hehind this, separated by half the diame- 
ter of the ring, a conspicuous small white spot. Two faint dark cross- 
bars on interorbital area and one on base of snout. Lower surface 
light, unmarked. 

The species differs widely from the group typified by stellulata 
and parmifera by the strong rostral cartilages and the presence of a 
series of (primary and secondary) orbital spines. The authorities of 
the United States National Museum have kindly permitted the 
writer to reexamine the type of Raja equatorialis, known from a single 
male specimen taken near Panama. It has the upper surface of the 
disk without coarse prickles. All the spines are very small, those in 
the middle of the dorsal series, over the posterior half of the pectorals, 
creatly reduced, a few of them barely protruding. The anterior 
spine of this series is located slightly in advance of the two series of 
pores near median line, the second opposite middle of series, the third 
opposite the posterior end. Tail with a strong series of lateral spines 
and a few small scattered prickles. ‘The orbital spines form a series 
of 12 or 13 along the superior border of the orbit and spiracle. Two 
or three of these are over the posterior part of the spiracle, in a straight 
line, and are separated by a wider interspace from the supraorbital 
series proper. It is not possible to identify any of these spines as 
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the three primary spines of related species. A line of small spines 
follows each rostral cartilage, a patch consisting of three or four 
series near lateral margin of disk opposite the eye, and the usual 
band of depressed spines inside the angle of the disk, somewhat irreg- 
ularly arranged, but not more than two or three series wide. The 
sides of the occiput, the interorbital space and the snout with patches 
of very minute prickles, barely visible to the naked eye. Similar 
minute prickles form a band around inferior margin of snout. The 
snout is much narrower and sharper than in &. montereyensis, the tip 
protruding, the anterolateral margins distinctly concave, the ante- 
rior margin, as a whole, strongly undulated. The spiracle is very 
large, but little smaller than the eye. The mouth is strongly curved, 
the symphyseal area produced and fitting into a strong notch of the 
upper jaw. ‘The teeth have strong central cusps much longer than 
the diameter of the base, and are arranged in definite transverse 
rows with wide interspaces. One can dlso detect series which 
run lengthwise of the jaw, nearly parallel with its margin. The 
tail is very long and slender and the dorsal fins are widely separated; 
the interspace slightly exceeds the length of the base of either fin, 
and bears on its median line seven or eight small spines. In addi- 
tion to the color marks already given for R. equatorialis, should be 
mentioned the conspicuous pair of lengthwise black streaks along 
interorbital area, the irregular dark line below the eye and a dark 
spot below the spiracle. L&. equatorialis is not very closely related to 
any other American species. 

CHLOPSIS GILBERTI Garman. 

This species has been known hitherto only from the type taken 
by the Albatross in the vicinity of Panama. Four specimens are here 
recorded from station 4325, near San Diego, depth 191 to 292 fathoms. 
They answer Garman’s description in all details, save the size of the 
eye and the width of the interval between the gill slits. The diam- 
eter of the eye is a little less than one-third the length of the snout, 
and is one-tenth or one-eleventh the length of the head. The inter- 
space between gills equals the length of the gill-slit instead of one- 
half that length. But both of these characters are subject to con- 
siderable variation, and both are affected by the state of preserva- 
tion of the material. In each specimen, the dorsal begins almost 
immediately above the gill-slits, and the belly is without dark streak. 

VENEFICA TENTACULATA Garman. 

A single specimen 247 mm. long from tip of tentacle to vent, from 
station 4389, off San Diego, depth 639 to 671 fathoms. Agreeing 
with Garman’s figure and description in all respects, except the length 
of the rostral tentacle, which is, in this specimen, one-half the length 
of the rest of the snout. The origin of the anal is below the ninety- 
eighth ray of the dorsal. The gape extends beyond the eye for less 
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than half the ocular diameter. Posterior nostril in front of upper 
part of eye, its distance from eye less than its length, provided ante- 
riorly with a wide valvular fold. There are 12 pores in a series 
above the maxillary, the posterior under front of eye; a series of 4 
around posterior border of eye; 12 along the course of the mandible, 
this series continued backwards in a row of 7 following the curve of 
the preopercle, and a minute pair on each side of median line above; 
upper line of snout with 7 pairs, the posterior pair just within and 
behind the nostrils; an eighth pair lies over the posterior border of 
eye, above the preopercular series. Lateral line with 53 large pores 
from vent to head, thence continued forward above branchial region 
in a series of 9 pores, the posterior of which is less than half the size 
of the others. 

Measurements, in hundredths, of length from tip of snout (exclusive 
of tentacle) to vent (233 mm.). (Lengths are given exclusive of 
tentacle, unless otherwise stated.) . 

Leneth oP head Joe uh ee Nl CFs RA ie yr 27 
Length of tentade! 12.0483 eS ee eee 6 
Length of snout (without tentacle): 22... s2... 2... 95242... ee 12.5 
Distance from tip of snout to angle of mouth...:...2-- .s.3:. 2: - 542-222 15 

Diameter Of €yer. 3. a ee ee ee ee 2 
Postocular Jeneth of head: 25522222252 5-02 te ee cee oe ee 1ym:) 

Depthiat vento. 2050 ok ee ee a 5.8 
Greatest depth of tail: 222. olf ake US, ee 6.3 
Depth at gill opening - 24204. 3348 BUA sj ee ee 3.6 
Internarial ‘width... . .-2 22222350220. 223 te hee es a 29 

The terminal portion of the tail is mutilated. 
The species is apparently close to V. procera from the Atlantic, but 

the position of the posterior nostrils in the latter has not been de- 
scribed. The gape in V. procera is longer, and the dorsal rays less 
numerous, the first anal ray being under the seventy-third of the 
dorsal. 

ALEPOCEPHALUS TENEBROSUS Gilbert. 

Several specimens from the following stations: 

Fathoms. 
4307.).| NeariSan Diego. s3o2224- - ones Sees ee 169-496 
ra fee ees GO. en essa eee eee eee 161-510 
ys) Be a GOL: 238s es Re. eee eee sare 423-510 
4429. .|..... GO Biss eh Sas Se te yest 506-680 

The description by Jordan and Evermann ' is inadequate and con- 
tains erroneous statements, which were not found in the original 
description.2 Thus the maxillary is contained 24 or 3 times in the 
length of the head, not 24 times. 

1 Fishes of North America, vol. 1, p. 453. 

2Proc. U.S. Nat. Mus., vol. 14, 1891, p. 545. 
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XENOGNATHUS, new genus (Alepocephalidae). 

Closely related to Alepocephalus, differing principally in the struc- 
ture of the mouth, the premaxillary greatly expanded, forming a 
plate extending nearly horizontally backward, within which the 
deep mandible is completely received. The anal fin is much longer 
than the dorsal. The body is compressed, elongate, covered with 
eycloid scales, and with well-developed lateral line. Teeth are 
present in the premaxillaries, the mandible, and the front of the 
palatines. Opercular flap voluminous; branchiostigals 6; gill mem- 
branes separate. 

Type of the genus.— X enognathus profundorum, new species. 

XENOGNATHUS PROFUNDORUM, new species. 

Plate 14, fig. 2. 

Type-specimen.—Cat. No. 75826, U.S.N.M., 525 mm. long, from 
station 4390, off Catalina Island, lat. 33° 02’ 15’’ N.; long. 120° 42’ 

W.; depth 1,350 to 2,182 fathoms. 
Dorsal, 19; anal, 28; pectoral, 12; ventrals, 6. Pores in lateral 

line, 62; scales in an oblique line upwards and backwards from lateral 
line to middle of back, 15. 

Head deeper than wide, its length one-third the total length with- 
out caudal; greatest width of head 0.43 of its length; depth at occiput 
0.54; depth opposite end of opercular flap 0.61; snout depressed at tip, 
bounded anteriorly by a strong sharp osseous crest on the basal por- 
tion of the premaxillaries; length of snout from eye, 0.29 of head; 
width of snout opposite the outer ends of the terminal crest, 0.26; 
frontal width opposite middle of eye, 0.27; longitudinal diameter of 
eye, 0.22; maxillary reaching vertical from middle of eye, its length 
measured from tip of snout, 0.45; length of premaxillary band of 
teeth, 0.27, the bone extending but little beyond the last teeth; ver- 
tical depth of mandible at symphysis, 0.6, the mandible shutting 
completely within the premaxillaries in closed mouth, the premaxil- 
lary teeth directed horizontally inward across the inferior aspect of 
the mandible. 

Premaxillary teeth slender, cardiform, anteriorly in a very narrow 
band, laterally in a single series. Mandibular teeth similar, in a nar- 
row band or irregular series anteriorly. A single series of teeth on 
the front of the palatines, which overlap the vomer anteriorly, and 
are separated by a short distance on the median line. Vomer and 
maxillary toothless. Gill-rakers 3+13 on outer arch, without teeth, 
the longest 0.055 length of head. 
Origin of anal midway between middle of caudal base and margin 

of opercular flap; base of anal 0.66 length of head. Origin of dorsal 
under sixth anal ray, its last ray under the fourth before the last of 
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the anal, its base 0.40 length of head. Caudal forked. Pectoral 
inserted below the middle of the depth, its upper ray below level 
of pupil; length of pectoral, 0.45 of head, scarcely reaching verti- 
cal from base of ventrals. Base of ventrals slightly nearer base of 
caudal than tip of snout. 
Body completely invested with eycloid scales, which do not extend 

on the bases of the fins. 

Dark brown throughout on body and fins, the head we black. 
Only the type known. 

LEUROGLOSSUS STILBIUS Gilbert. 

List of stations. 

| Fathoms. 
4427..| Off Santa Cruz Island..................-.- 447-510 
A4Gt |" Monterey ay... 62-225. eons eee eee 285-357 
4468. | puoss | aan ah 5 t AeeeSs Omen ao st AS ae See 32-309 
4592: =| 5255 EG ee a eo ee ee 334-530 
4515: lo and i Ls Yano aes ee eee i Seman rere Cree ey ep 198-495 
4533. .|-.0<- ha se ee ae ep ee ee ae es 144-293 

A single scale in one specimen still attached to the middle of the 
dorsal region is nearly twice as deep as long, cycloid in structure, 
and with entire margin. There were apparently 38 scales in a series 
along middle of sides. The ventrals are inserted somewhat in ad- 
vance of the middle of the dorsal, but little behird a vertical from 
origin of dorsal. 

BATHYLAGUS PACIFICUS Gilbert. 

Bathylagus borealis GILBERT, Rept. U. S. Fish Comm. for 1893, 1896, p. 402. 

Four specimens of this rare form were obtained in better condition 
than any previously secured. From these it appears that the char- 
acters alleged to distinguish it from B. borealis from Bering Sea are 
unreliable. The depth of body in these specimens is contained from 
54 to 54 times in total length without caudal. The distance from 
front of anal to base of caudal exceeds the length of the head and is 
contained 34 to 34 times in total length without caudal. The front 
of dorsal is midway between the insertion of adipose fin and the tip 
of the snout, or slightly nearer the latter. Dorsal, 10 or 11; lateral 
line, 40. The last two rays of the dorsal and anal are closely apposed 
and might be considered a single ray split to base. 

MYCTOPHUM AFFINE (Liitken). 

Myciophum nitidulum Garman, Mem. Mus. Comp. Zoél., vol. 24, 1899, p. 266, 

1. 56, fig. 3. 
ieee ale oceanicus JORDAN and EvERMANN, Bull. U. S. Fish Comm., vol. 

22, 1902, p. 168. 

Myctophum margaritatum GILBERT, Bull. U. S. Fish Comm., vol. 23, pt. 2, 1905, 
p. 596, pl. 68, fig. 2. 

Here recorded for the first time from the California coast, a single 
young specimen having been taken at the surface at station 4392, 
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off Santa Catalina Island. The anal photophores are 8+5 on one 
side, 8+6 on the other. The species is generally distributed through- 
out the warmer parts of the Pacific Ocean, the nearest record to the 
California coast having been lat. 27°50’ N.; long., 145° 45’ 30’’ W. (type 
of M. nitidulum Garman), and lat. 28° 13’ 42’’ N.; long., 145° 44’ W. 
(M. margaritatum Gilbert). 
The Pacific form has been compared with one of Litken’s types 

from lat. 8° 44’ N., long. 21° W., and with numerous specimens 
from the Atlantic coast of the United States. The alleged differ- 
ences seem to be due wholly to inaccuracies in current figures and 
descriptions of the Atlantic form. 

The type of R. oceanicus is described as s having 7 antero-anals. 
Doctor Evermann informs me that the cotype taken at the same 
station has the anal photophores 10 +5. 

TARLETONBEANIA CRENULARIS (Jordan and Gilbert). 

Two young specimens 28 and 30 mm. long were taken at the surface 
at station 4386, midway between San Diego and San Clemente 
Island. 

Direct comparison has been made between the types of T. crenu- 
laris and T. tenua, with the result of establishing the identity of the 
two forms. The alleged difference in form is due to the distortion 
of the type-specimens, neither of which is in perfect condition. 
The alleged discrepancy in number of anal photophores is due to 
maccuracy in the description of TJ. crenularis, the type having 
10+4 anals and 1 precaudal, while the type of 7. tenua has 11+4 
anals and 1 precaudal. The statement of the describers of T7. 
crenularis that there are 21 pairs of phosphorescent spots between 
front of anal and base of caudal can be accounted for only on the 
assumption that the authors supplied spots to fill the gaps between 
the two anal series and between the posteroanals and the precaudal. 

The species has been correctly assigned to the vicinity of Mycto- 
phum. It differs from all species of that genus in the absence of 
pores on all but the first 2 or 3 of the lateral line scales, in the con- 
stant presence of a single precaudal, 6 thoracics and 6 ventrals, 
instead of 2 precaudals, 5 thoracics and 4 ventrals. In addition, 
luminous areas on caudal peduncle are wholly wanting, the dorsal 
is posterior in position and the scales are crenulate. 

As current accounts of the species are more or less conflicting and 
misleading, the following description is offered: 

Dorsal, 13; anal, 18; pectoral, 13; ventral, 8 (an outer rudimentary 
concealed ray can be made out in the young); scales in midlateral 
series, 48 or 49. 

With much the appearance of Rhinoscopelus, the caudal peduncle 
long and slender, the snout slightly protruding beyond the mouth 
in the young, apparently not protruding in adults. Mouth large, 
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maxillary slender, not widened at tip, extending far behind eye 
nearly to preopercle. Eye very large in adults, smaller in young as 
usual in this group. Preopercle little oblique. Gill-rakers strong, 
the longest 0.6 the diameter of eye, 6+11 in number. 

Dorsal posterior in position, midway between tip of snout and 
base of caudal or slightly nearer the caudal, the middle of the dorsal 
vertically above the third or fourth anal ray. Adipose dorsal over 
the last anal rays. Pectoral inserted low, its upper rays on level 
with lower margin of orbit, extending beyond base of ventrals, the 
latter notreaching the vent. The caudal is gently forked, not rounded 
as represented by Goode and Bean.t 

Seales in adults crenulate, those along midlateral series weakly, 
those along back most strongly incised. In the young the scales 
appear to have entire edges. Scales of midlateral series much 
deeper than the others, the first three or four of them perforated 
and containing tubes of the lateral line, all others of the series without 
trace of tubes. 
Photophores.—A minute preocular on lower anterior orbital margin 

below level of nostril, and a minute supraocular on upper orbital 
rim vertically above posterior margin of pupil; both of these obscure 
in adults. Mandibular photophores 3, opercular 2, in their usual 
relations, the lower opercular spot immediately behind posterior 
end of maxillary, very small, becoming obscure in adults. Pectorals 
3, the suprapectoral low, wholly covered by the overlapping sub- 
opercle, in advance of the upper pectoral rays and a little below 
their level; upper infrapectoral immediately in advance of the 
lower pectoral rays, lower infrapectoral in a line joining the upper 
infrapectoral and the first thoracic, a little behind the second thoracie. 
Thoracics 6, the first pair almost in contact, placed vertically below 
the lower opercular spot, succeeding pairs progressively more widely 
separating, the two series regularly diverging backwards, the last 
pair in advance of outer ventral rays; the second interval (between 
second and third pairs) the longest, first interval but little shorter, 
the fourth the shortest, the third and fifth equal. Supraventral 
low, vertically above first ventral pair, on a level with middle of 
pectoral fin. Ventrals 6, the first pair nearly in contact on median 
line, nearer together than the bases of ventral fins; succeeding pairs 
much farther from midventral line, each series forming a gentle 
curve with the convexity outwards; interval between first and 
second pairs longest, the others about equal. Supraanals 3, some- 
what angulated, the angle varying in different individuals, but always 
evident. Uppermost supraanal but little below the lateral line and 
slightly in advance of the vertical from the first anal pair, the second 
vertically above first anal ray, the lowest below and in advance of 

1 Oceanic Iehthyology, pl. 28, fig. 105. 
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the second, slightly behind vertical from sixth ventral pair, separated 
from the middle spot by an interval equal to those separating those 
of the ventral series. In 7 specimens, including the types of crenu- 
laris and tenuis, the anteroanals vary from 10 to 11, the posteroanals 
from 3 to 5. The posterolateral is above or a little behind the last 
anteroanal, and but little below the lateral line. The last anal ray 
is about opposite the first posteroanal. The single pair of precaudals 
almost in contact below, placed immediately in advance of the 
rudimentary rays of lower caudal lobe. 

Back brownish, rest of head and body silvery, the posterior margin 
of each scale marked in adults by a curved series of short radiating 
hair lines of black pigment. 

LAMPANYCTUS LEUCOPSARUM (Eigenmann). 

Pe ceently the most abundant deep pelagic species along the 
California coast. Many specimens were secured, all of them typical 
of leucopsarum, with no indication of an approach to the closely 
allied DL. nannochir. The latter species seems to be more northerly 
in its distribution, the statement made by the present writer! to 
the effect that LZ. nannochir had been taken in the Santa Barbara 
Channel being an error. Both leucopsarum and nannochir are found 
in Bering Sea, where nannochir is the most abundant, and both 
extend southward as far as the northern part of California. But 
in the southern part of California, south of San Francisco, only 
leucopsarum has as yet been taken, and in this region it is remarkably 
abundant. 

The general siento is lighter than in nannochir, the middle of 
sides always grayish silvery. The fins are ieoneiatent) or faintly 
pigmented, the caudal alone having a broad blackish ae at base, 
from which conspicuous dusky lobes extend into the basal portion 
of the corresponding lobes of the caudal fin. The ventrals are 
translucent, while in nannochir they are blackish, with a median 
light area. 

Photophores always golden in color. In all specimens from the 
present collection there are 4 precaudals, and in all but 3 specimens 
the anals are 6+7 in number (the anterior group varying to 7, the 
posterior to 6 or 8 in the 3 specimens mentioned). Ventral photo- 
phores 4, supraanals 3 (4 in one specimen). The species is thus 

more constant in the southern part of its range than it is farther 
north, where the anteroanals are nearly evenly divided between 6 
and 7, and the posteroanals between 7 and 8, where the ventrals 
occasionally vary to 5 and the supraanals to 2 or 4. The tracts of 
luminous scales on the upper and under sides of caudal peduncle 
are constantly longer than in nannochir and the ‘‘scales” more 

1 Report U. 8. Commissioner of Fisheries, 1896, p, 399. 
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numerous, there being 6 or 7 in the upper tract (5 in 2 specimens) 
and 8 or 9 in the lower. 

The deeper caudal peduncle, larger eye, and firmer texture also 
characterize this species; but, above all, the yellow photophores 
and the number (4) of precaudal photophores, it being now shown 
through recently acquired material that in nannochir the photo- 
phores are claret color in life, and the number of the precaudals is 
normally 3. 

Inst of stations. 

| | Fathoms. 
A307 | Of San; Diegorar 2 tenn ee eee 169-496 
ASDF sal hee 73 (1 Sn ean hw tre eee Page ee ate ie 263-330 
4344) Sve Gone. nee Fete ale SN hi Sys 2 188-323 
A368. 5cce Opera aera eee SO oe eee a eee 
4412...| Off, Cataling Island 730-482 esas 265-274 
4423 ff San Nicolas island... = 216-339 

mee Seite Oe ae Oe ee ae a Pr eI 581-594 
84 | Off San Miguel Island................... 270-281 

ro Ue ety I RR eS BT Cp eR SES i A 274-287 
44 Moriterey: Bayes. Gs eee ee oe 285-357 

Sea: Tey aot bie Napa apres iva pana EA AES 2. 32-309 
ABL2 IS bee gS SE Be pie eee ee 309-530 
eee CLO Sac ame Gata NS PE ey ba a ane 198-495 
259 -] ea ee dozfes ts), SE Ere it eae Ore | 183-337 
4529 |..... 6 Uy Re iar cin As So ee eee ee ON 780-799 
CESS PS | aaa i [1 acs Sea ee Re eA en oe eee oe Ue 2 144-29, 

ey Bees GOS Se eS oe nee oe eee 1, 006-1, 041 
ARS hal. et GOs! SBN. Se A 795-87 
4539 GO 23 poe ee oe ee eee 465-609 

BF Ge. SS BS, ee ee 389-551 
AGAL OS ae Oa ee Ske era eae ee ae ee 381-633 
4542 |... (3 (0 ies eee eats em eh wes TS at TE | 331-677 
4544 |. “6 (eee ne oinete eam a eh Sa bet 724-1, 000 
4545 tiiwace dos. 2) Sash ais ee ee ee 700-900 
ASST | San55 OL pape tit = With Salve pS a ast ne iho uk 1, 083 

LAMPANYCTUS REGALIS (Gilbert). 

Myctophum regale GILBERT, Proc. U. 8. Nat. Mus., vol. 14, 1891, p. 7. 

As current descriptions of this species are incomplete and faulty, 
especially as regards the distribution of the photophores, additional 
details are here given, based on newly obtained material and veri- 
fied on the type. 

Measurements in hundredths of length without caudal (153 mm.; 
specimen from station 4407): 

Length of head, 28; diameter of eye, 4.8; length of snout, 5.8; 
interorbital width over middle of eye, 9; length of longest gill-raker, 4; 
orbits, 8; length of maxillary, 21.3; distance from orbit to preopercu- 
lar angle, 16.7;- greatest depth of body, 20; least depth of caudal 
peduncle, 11; distance from snout to dorsal, 47; to adipose fin, 76; to 
ventrals, 44.51; to anal, 59; base of adipose fin, 3.2; height at pos- 
terior margin of adipose, 6; length of pectoral, 11.5; length of 
ventral, 14.5; length of dorsal base, 18; of anal base, 21. Dorsal, 
15, or the first a minute rudiment, 16; anal, 18 or 19; ventral, 9, 
the outer ray short and simple; pectoral, 12. Scales in lateral line 
37 or 38, 34 rows between lateral line and base of dorsal. 

1 Frequently less, 41 or 42. 
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Gill-rakers slender, 4+9, with one rudiment above, three below. 
Eye small, shorter than snout; maxillary long, but not reaching 

the anterior margin of the very oblique preopercle; maxillary little 
widened at tip, scarcely wider than the dentigerous premaxillaries; 
vomerine teeth in two widely separated patches; palatine bands 
broad, elliptical, nearly half length of premaxillaries. 
Body elongate, with deep caudal peduncle. Ventrals inserted in . 

advance of origin of dorsal, the latter nearer tip of snout than cau- 
dal; pectoral well developed, but slender and pointed, none of the 
rays filamentous, the third, fourth, and fifth the longest, reaching 
to or nearly to base of ventrals. Ventrals reaching origin of anal. 
First anal ray under the ninth or tenth of the dorsal. Adipose fin 
unusually large, over last anal rays. 

Scales caducous, those in lateral line enlarged, much deeper than 
the others. 

General color blackish, including the rays and membranes of all 
the fins; ventrals with a distinct whitish blotch on inner rays. 
Photophores——No distinct antorbitals can be detected in any of 

our specimens, but smaller individuals would probably exhibit them. 
In none of our specimens is the integument of the head perfectly 
preserved; enough remains, however, to show that the cheeks, sub- 
orbital region, snout, and vertex are covered with extremely numer- 
ous minute luminous organs, which seem to be present also on the 
opercles and are perhaps generally distributed on other parts of the 
head. On the anterior part of the cheeks, they are present in defi- 
nite oblique somewhat wavy lines. A somewhat larger luminous 
body is present on lower posterior portion of cheeks. The usual 
photophores below the preopercle are present, but like those on the 
branchiostegal membranes are poorly developed and obscured by 
the black pigmentation of the parts. Photophores on body very 
small, scarcely more than half the size of those in L. pies resembling 
those in L. niger and L. macropterus. 

Suprapectoral immediately below lateral line; upper infrapectoral 
immediately in front of upper pectoral ray and slightly below it, the 
lower infrapectoral below and behind the upper, the three pectoral 
spots nearly in line. Thoracics 5, the fourth elevated, on level of 
upper pectoral rays, a little behind vertical from third pair of thor- 
acics; spots of first three pairs about equally distant from median 
line, those of fifth pair very widely separated, in front of outer 
ventral rays; second interspace shortest, the first longest. Supra- 
ventrals vertically above ventral fin, on second scale below lateral 
line, high above the level of the anterior supraanals, its distance 

from lateral line half or slightly more than half its distance from 
ventral fins. Ventrals 4, first pair behind inner ventral rays and 
nearest the median line, the second pair most divergent, the second 
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to fourth pairs forming gently converging lines, the fourth pair at 
the sides of vent and a little anterior to it; first interspace shortest, 
the third longest. Supraanals angulated, the upper in contact with 
the lateral line, vertically above base of first anal ray, the middle 
pair above the vent or slightly behind it, about midway between 
lateral line and lower profile, the anterior pair horizontally in front 
of middle pair, or a trifle lower, just in advance of vertical from third 
ventral pair. Anteroanals 8, the last pair elevated, in line joining 
the seventh and the posterolateral, halfway between the two or a 
trifle nearer the seventh pair; all but the eighth pair, form a high 
arch with its concavity toward the anal base, the first pair much 
nearer anal base than the second, the third still farther diverging, 
the remaining pairs again gradually approximating anal base, the 
seventh pair over the fifth before last anal ray. Posterolateral in 
contact with lateral line. Posteroanals 7 or 8. Precaudals 4, the 
lower 3 forming a direct continuation of the anal series, there being 
sometimes a short interruption but frequently none; the intervals 
between the precaudals usually shorter than those of the anal series, 
the three forming an arch at base of the lower caudal lobe, the third 
noticeably elevated; last precaudal on the lateral line. A patch of 
3 overlapping luminous scales on back of caudal peduncle and 4 to 
7 below. 

Several specimens, ranging in length from 63 to 190 mm., were 
obtained with the trawl at the following stations: 

Fathoms. 
4317 Off San Diero s acoso esse sn-ceeas sees see 161-510 
4406. \|. Off Catalina Island 4cjc5284 eee eee 
4407 |..... CO isha te ee ae a eae 334-6 
4423 | Off Santa Barbara Island..............-... 339-216 
AAS le oe CO RE RRO RmienES Npesi aaa IS Palle oy iE i kx St a Sra hea 764-891 
ADI2. - | Oil Monterey... Ss jssdeecse eee ee 469-334 
4518. leciees (3 (0 PRE Bipot VEZ. ats ecb ole Bee, 456-3 
A5IG as -t oe CO as PE eos SS ees 718-756 
ASAQ I ne oe GO. cox ote sce bone eee 551-350 

LAMPANYCTUS RITTERI, new species. 

Plate 15, fig. 3. 

Ty pe-specuomen.—Cat. No. 75807, U.S.N.M., 120 mm. long to base 
of caudal, about 142 mm. total length; from station 4513, Monterey 

Bay, 389 to 456 fathoms. 
Measurements in hundredths of length to base of caudal: Length 

of head, 26.6; length of snout, 4.8; diameter of eye, 5.3; interorbital 
width, 7; length of maxillary, 19; distance from posterior angle of 
cheeks to orbit, 12.5; length of longest gill-raker, 4; greatest depth of 
body, 20; depth at adipose fin, 14; least depth of caudal peduncle, 12; 
distance from snout to front of dorsal, 46.5; length of dorsal, 15.5; 
longest dorsal ray, about 20; distance from snout to ventrals, 39; to 
anal, 55; to adipose fin, 75; length of pectorals, 13; of ventrals, 14; 

of anal base, 12. 
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Dorsal 14, the last ray cleft to base; anal 18, the last ray divided; 
pectoral 12; ventral 9, the outer. ray a short simple rudiment. 
Lower caudal lobe preceded by 7 inarticulate, spine-like rays, upper 
lobe with 6. Thirty-eight scales in lateral line, the 18th covering the 
upper supraanal photophore, the 26th scale covering the posterolateral. 

Elongate, with deep compressed caudal peduncle, the latter of nearly 
equal depth throughout; mouth oblique, the maxillary scarcely 
widened at tip, not wider than the exposed portion of the premaxil- 
lary, which reaches the angle of the mouth and is everywhere dentig- 
erous; snout short, acute, the premaxillaries anteriorly on the level 
of middle of orbit, the mandible slightly protruding; both jaws 
with broad bands of short teeth of uniform length, mostly disposed 
on the outer exposed surfaces of the bones; vomer with two short 
patches of teeth, separated by a wide interval; palatine patches wide, 
extending along the anterior two-thirds of the premaxillaries. Gill- 
rakers slender, 1 rudiment and 4 developed above the angle of the 
first arch, 1 or 2 rudiments and 10 or 11 developed below the angle. 

_ Eye small, anteriorly placed, half the maxillary behind its posterior 
border. Upper portion of opercle marked with concentric lines, and 
with weaker radiating lines which diverge from the joint; subopercle 
with lines radiating backward and downward. 

Scales mostly lost; the few remaining extremely thin and flexible 
with entire edges, those of the lateral line much higher than the 
others, but largely concealed by overlapping scales above and below; 
34 series between lateral line and base of dorsal. 

Third dorsal ray midway between snout and rudimentary caudal 
rays; the middle of the length, exclusive of caudal, is under the fifth 
dorsal ray. Ventrals inserted well in advance of dorsal, about mid- 
way between front of eye and last anal ray, the longest ventral ray 
extending slightly beyond the vent. Pectorals of moderate width, 
their tips reaching base of ventrals. First anal ray slightly behind 
vertical from middle of dorsal base. Adipose fin small, inserted over 
the posterolateral, a little in advance of last anal ray. 

Photophores of normal size, much larger than in regale. When 
uninjured, the majority of them are crossed by a curved pigment 
band, similar to that in Diaphus, but lacking the definiteness there 
found. Antorbital small, below axis of eye, detected with difficulty 
in adult specimens. A single photophore near posterior angle of 
cheeks, above terminal portion of maxillary. The usual spots under 
preopercular margin and on gill membranes. A small humeral spot 
present at upper end of opercular cleft. Suprapectoral on the first 
scale below lateral line, its distance from lateral line one-fourth its 
distance from pectoral fin; upper infrapectoral above middle of 
pectoral base but below its uppermost rays; lower infrapectoral ver- 
tically below the upper, slightly in advance of a line joining the other 
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two. Thoracics 5, the fourth elevated, on a level with upper pectoral 
rays or slightly above them, a trifle behind vertical from third tho- 
racics; first, second, third, and fifth pairs of thoracics forming 

gently diverging lines, the fifth less widely separated than in L. regale, 
not opposite the outer ventral rays; second and fourth thoracic 
interspaces equal, the first one-third longer. Supraventral vertically 
above ventral base, midway between ventral base and lateral line, 
very little above the line joining the two lower supraanals. Ventrals 
4, the first pair nearest the median line, at base of inner ventral rays, 
those of second pair most widely separated, forming with the 
third and fourth pairs lines gently converging to the sides of the vent. 
Supraanals angulated, the first and second in a line parallel with 
lateral line, a little nearer the ventral outline than the lateral line, 
the first over or slightly in advance of the third ventral spot, the 
second vertically above the first anal ray; third supraanal in contact 
with the lateral line, above the interspace between first and second 
anals. Anteroanals 8, the first 7 forming a weakly curved line with 
the concavity downward, the eighth abruptly elevated, in a line 
joining the seventh and the posterolateral, but constantly a little 
nearer the seventh. Posterolateral in contact with lateral line, a 
little in advance of last anal ray. Posteroanals forming with the 
lower precaudals an unbroken series of 11 photophores; the last pre- 
caudal abruptly elevated, at the end of the lateral line; the next to 

the last precaudal a little elevated, vertically below the last. While 
there is no interruption to mark off the lower precaudals from the 
posteroanals, the last three of this series lie above the caudal rays 
and are a little more widely spaced. The total number of precaudals 
may therefore be taken as 4, a number agreeing with that found in 
other closely related species in which the series is broken. In one 
specimen of L. ritteri, evidently abnormal in this respect, 4 smaller 
photophores are crowded above base of lower caudal lobe. A short 
luminous patch on back of caudal peduncle, occupying in the type 
one-third the distance from caudal to adipose fin, consisting of 4 
luminous scales; a similar patch below occupies nearly the entire 
length of caudal peduncle, containing in the type 8 luminous scales. 

General color black, including the mouth and lining of gill cavity. 
Fins dark at base, none of them black, all marked by fine wavy lines 
formed by black pigment along lines of articulation of the rays. 

This species is very closely allied to ZL. regale, with which it is 
found associated. From L. regale it differs: 

(1) In the much larger photophores, these being very small in 
regale. 

(2) In the absence of the extremely numerous minute photophores 
on cheeks. 
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(3) The lower supraventral, which in regale is near lateral line and 
much above the level of the first supraanal. 

(4) The posterior position of the upper and middle supraanals, the 
upper in regale being in advance of first anal ray. 

(5) The lower last anteroanal, this in regale half way between the 

preceding anal and the posterolateral. 
(6) The lighter fins, the fin membranes being all black in regale. 
(7) The much smaller adipose fin. 
(8) The more anterior insertion of ventrals. 

(9) The shorter head. 

Paratypes were secured from the following stations: 

Fathoms. 
4400 | Off San Clemente Island.................- 500-507 

(33 oe Lier 870 Wg Masha ee NR RRL wl ar AN IID Spots Pee 599-505 
ADSOE |) MONTKOY: BAY ae facens vauie cee lest ste aie tres 25 551-350 

A single very young specimen was also secured by Doctor Ritter, 
off La Jolla, near San Diego, at a depth of about 400 fathoms. 

CHAULIODUS MACOUNI Bean. 

List of stations. 

Fathoms. 
4393 | Off Santa Catalina Island ............... 2, 113-2, 259 
4405 | Off San Clemente Island................ 645-704 
ADO VMLONLEKON: Bayiss saeco. een ce seer 718-756 

US ee CO Ps ee oe cre Dice Gata Nemesia cere 724-1, 000 

The above depths have no significance, as the species may well 
have been captured as the open-mouthed trawl was being hauled to 
the surface. It has frequently been taken in nets sent down to only 
300 fathoms, and is undoubtedly to be reckoned among the deep 
pelagic forms. In one specimen the stomach contents consisted of 
Sagitta and other pelagic organisms. 

C. macoum is evidently distinct from C. sloam, C. barbatus, and 
C. pammelas, having a larger number of ventral photophores than 
either of these species. According to Brauer! C. sloani has 23 to 26 
ventral organs, usually 23 or 24, while C. barbatus has 22 or 23 and 
C. pammelas 20 or 21. In C. macoun there are 26 to 29 photo- 
phores between the front base of ventrals and the front of anal fin, 
usually 27 or 28. This number agrees with that given by Garman 
for C. dentatus (29). But the latter species has a wider pectoral 

(14 rays), a longer anal (13), and a larger number of photophores from 
front of anal to caudal (14) than we have found in any specimen of 

C. macount. On the other hand, the California species seems to 
agree in every respect, both as regards proportions of parts and the 

1 Die Tiefsee Fische, 1906, p. 41. 

59758°—Proe.N.M.vol.48—14 21 
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number and distribution of photophores with C. emmelas Jordan and 
Starks, from J apan.’ 

In C. macoum the branchiostegal rays vary in numiben from 18 
to 20; the anal rays are 11 or 12 and the pectoral rays 11 or 12 in 
aeeeiban 11 predominating in both fins. The lower series of luminous 
organs are 8+ 20 to 22+26 to 29+11; the upper series, 17 to 20+25 
to 27. Length of head, fifteen one-hundredths of total length with- 
out the caudal fin; depth, 13; distance from front of base of pectorals 
to base of ventrals, 26; from ventrals to front of anal, 41; from tip of 
snout to front of dorsal, 234. 

In C. emmelas the luminous organs are present as follows: Lower 
series, 8 +20 to 22+26 to 29+11; upper series, 17 or 18 + 26 or 27. 

ZASTOMIAS, new genus (Stomiatidae). 

Body naked; mouth very large, much as in the Malacosteids, the 
maxillary reaching almost to mandibular joint, the latter extending 
beyond the opercular border and well beyond the base of the pec- 
torals. Long slender nondepressible fangs in the front of the man- 
dible, overlapping the opposite pair, or fitting into groves within the 
upper jaw. Maxillary toothed throughout, the posterior teeth small, 
retrorse. Tongue and palatines with slender teeth, vomer naked. 
Barbel very long, with enlarged tip. Pectorals inserted very low, 
close together near the median line, the anterior ray specialized, 
greatly thickened and probably detached, though the total absence 
of the pectoral membrane makes it impossible to determine this point 
with certainty. All the pectoral rays are filamentous. Ventrals well 
behind the middle of the length, near together on the ventral surface, 
dorsal and anal far. back near the tail, nearly equal and opposite. 
Caudal forked. Two large luminous organs on the head, two series 
of small organs along lower side of trunk and tail, the entire surface 
of head and body thickly beset with minute luminous bodies, much 
as in Opostomias. Distinguished from all other genera by the very 
large mouth, the unequal nondepressible fangs, the palatine teeth, 
and the very numerous minute, lumincus organs. 

Type of the genus.—Zastomias scintillans, new species. 

ZASTOMIAS SCINTILLANS, new species. 

Plate 15, fig. 4. 

Type-specomen.—Cat. No. 75808, U.S.N.M., 72 mm. long, from 
station 4540, Monterey Bay, depth 389 to 551 fathoms. 

Dorsal, 21; anal, 27; ventrals 4 on one side, 6 on the other, with- 
out eaparcdl injury : poco! 1+3. 

Measurements in hundredths of length without caudal: Length of 
head to opercular margin, 27; length of snout, 7.8; frontal width 

1 Bull. U. S. Fish Comm., vol. 22, 1902, p. 579. 
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over middle of orbits, 7; diameter of eye, 5; distance from tip of 
snout to end of maxillary, 26; to mandibular angle, 27; length of 

 barbel, 61; greatest depth at nape, 17; least depth, 3; distance from 
tip of snout to base of pectorals, 24; to base of ventrals, 58; to 
origin of dorsal, 78; to origin of anal, 79; length of filamentous pec- 

_toral rays, 18; longest ventral ray, 19; length of base of dorsal, 14. 
of anal, 17. 
Body deepest at the nape; occiput and interorbital space strongly 

arched transversely, the eye about equidistant from profile and from 
mouth; anterior profile strongly decurved from the occiput to the 
very narrow rounded snout. Nostrils without tubes, in a horizontal 
line in front of eye. 

Mandible with a strong anterior pair of fangs which in the closed 
mouth lie in shallow grooves in the anterior surface of the snout and 
upper jaw. A second somewhat shorter pair also lie outside the 
premaxillaries, when the mouth is closed, in deeper grooves or sockets 
beneath the posterior nostrils. Behind this five pairs of shorter 
canines of about equal length, evenly spaced along the jaw. Teeth 
in premaxillaries agreeing in number and arrangement with those in 
the mandible, but all shorter than the shortest of the mandibular 
series; the posterior premaxillary fangs are retrorse. Maxillary 
firmly joined to premaxillary, its entire length beset with minute 
retrorse teeth. Palatine teeth small, in a single series. Eye small, 
its diameter less than length of snout, its anterior margin in advance 
of the middle third of the jaw. Barbel very long and slender, reach- 
ing well beyond base of ventrals, provided with a smooth club- 
shaped tip. 

Dorsal and anal opposite and nearly equal. Caudal moderately 
forked. Ventrals inserted low, midway between base of caudal and 
middle of cheek, the elongate tips nearly reaching the vent. 

Color black. Head, body, and fins thickly beset with minute 
luminous bodies, many of which are arranged in vertical interseg- 
mental lines. Two lengthwise series of slightly enlarged spots on 
lower part of sides, the upper series usually widely spaced, but with 
occasional groups of four or five closely crowded spots occupying 
definite positions. The integument has suffered to such an extent 
that a detailed description of the two series is impossible. A narrow 
curved luminous organ on the lower margin of the anterior half of 
the eye and a larger oval spot behind it on the cheek. 
-Only the type known. 

IDIACANTHUS ANTROSTOMUS Gilbert. 

One specimen from station 4415, off Santa Barbara Island, depth 
131 to 638 fathoms. 
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COLOLABIS BREVIROSTRIS (Peters). 

Several young specimens, 15 to 55 mm. long, were taken in the 
surface tow at the following stations: 

oe Off, San Diego): o_o. ste eee ee eee ee Surface 
Bide a GOR een 5 aera aa rae Do. 

‘ass sept GO ese So: oc bss A ae ee ee Do. 
A eae GOs 58 .ci beat Tose ee COED eae Do. 

4390 | Off Sante Catalinalisland= ease eee we 
Be a0 (oP ORI aia AIR Bt Te ck Ne Oe Ot Gaal 0. 

A specimen of this species about 10 inches long has recently been 
taken by us off the western coast of Vancouver’s Island, thus well 
to the northward of its reported range. 

MELAMPHAES CRISTICEPS Gilbert. 

=? Melamphaés nigrofuluus GARMAN, 1899, p. 64, pl. D, fig. 2. 

Hitherto reported from off the coast of Washington, and from 
Monterey Bay, California. A specimen in the present collection is 
from station 4403, off San Clemente Island, southern California, 505 
to 599 fathoms. ; 

The length from tip of snout to base of caudal is 84 mm. The 
following measurements are given in hundredths of this length: 
Length of head, 41; diameter of eye, 6; length of snout, 11; length 
of maxillary, 18; longest gill-raker, 7; distance from tip of snout to 
posterior line of occiput, 26; to front of dorsal, 49; to front of anal, 64; 
to base of ventrals 42; to base of pectorals, 41; length of dorsal base, 
26; of anal base, 11.7; length of pectorals, 32; of ventrals, 18; depth 
of body, 30; least depth of caudal peduncle, 11.5; length of caudal 
peduncle, from base of last anal ray to first caudal ray, 22.5; from 
last dorsal ray to first caudal ray, 26. 

Dorsal, III, 13; anal, I, 9; pectoral, 15/15; ventrals, I, 7; lateral 
line 23 or 24, counting from posterior opercular margin; gill-rakers 
9+20, long, broad at base, ‘opp to a slender tip, weak and 
flexible. . 

The median spine on snout is directed upwards and slightly back- 
wards; the skull is of firm cartilaginous texture, especially in the 
occipital and preocular areas. The mouth is oblique, the maxillary 
extending beyond the orbit. 

The ventrals are inserted below or very slightly behind the base of 
pectorals. 

The first dorsal ray is barely in advance of the middle of the length 
(excluding caudal). The first anal ray falls below the sixth before 
the last of the dorsal; last dorsal ray midway between the first ray 
of dorsal and the first of caudal. 

M. unicornis Gilbert from the Hawaiian region has the dorsal, anal, 
and ventral fins more posteriorly inserted, their distances from tip of 
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snout being 55, 69, and 46 hundredths, respectively. The width of 

head and interorbital area are appreciably less, and the caudal 
peduncle is more slender. M. nigrofulvus Garman from the vicinity 
of Panama, is very similar, but has apparently a slightly shorter 
maxillary, which does not extend past the orbit, and also slightly 
smaller scales. But the two may be identical. 

MELAMPHAES BISPINOSUS, new species. 

Plate 15, fig. 5. 

Type-specomen.—Cat. No. 75809, U.S.N.M., 75 mm. long, from sta- 
tion 4382, off the Coronado Islands near San Diego, 642 to 666 fathoms. 

Dorsal II, 11; anal I, 8; pectorals, 13 in each fin; ventrals I, 7 on 
each side. Scales fallen, the pouches indistinct, probably 23 to 25 
in number. Gill-rakers 9+15 in number, the one in angle included 
with the upper set. 

Length of head, 43 hundredths of total length without caudal; 
length of snout, 12.5; diameter of eye, 5; least interorbital width, 
16.5; length of maxillary, 16; length of longest gill-raker, 6.5; depth 
at occiput, 28; greatest width of head, 20; greatest depth of body, 
30; least depth of caudal peduncle, 12; length of caudal peduncle 
from last anal ray, 26; distance from tip of snout to base of pectoral, 
41.5; to ventrals, 40; to front of dorsal, 47; to front of anal, 63; 
length of dorsal base, 23.5; of anal base, 10; length of pectoral fin, 29. 

Snout rather long, gently declivous, 24 times the diameter of the 
eye; mandible scarcely protruding, without symphyseal knob; cleft 
of the mouth oblique, the maxillary slightly passing the middle of 
the eye, a trifle less than the interorbital width; posterior margin of 
preopercle nearly vertical, the anterior crest with two or three teeth 
at angle, the lower limb with well-marked diverging strive, forming a 
continuous series with those on the interopercle; opercle with a 
strong ridge running upwards and backwards, and one downwards 
and backwards, continued across the subopercle; the upper portion 
contains a set of strong diverging strie; subopercle produced up- 
wards and backwards to form a long pointed projection distinct from 
the posterior margin of the opercle. Occipital region of the skull 
firm and cartilaginous in texture; no cartilaginous area about the 
orbit; crests thin and papery, high, but less so than in P. beani, from 
the Atlantic. The ridge formed on the median line by the lower 
mandibular crests is much lower, and the upper lateral mandibular 
expansions fail to meet those from the suborbitals, and thus do not 
conceal the maxillary; the area between the occipital crests is narrow, 
its width not greater than the diameter of the eye; a vertical plate 
in the mesethmoid replaces the spine seen in P. unicornis and 
cristiceps. 
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Origin of dorsal nearer tip of snout than base of caudal, the length 
of its base contained 1} times in its distance from first upper caudal 
ray; first anal ray under the fifth before the last dorsal ray, the last 
dorsal ray over the middle of anal base. Base of ventrals slightly in 
advance of base of pectorals; the pectoral fin extends beyond the 
base of the dorsal. 

Apparently jet black in life, including the mouth and gill cavity. 
M. bispinosus 1 is appar ne most nearly related to MU. beant, with 

which it agrees in having but two spinous rays in the dorsal fin. It 
differs in the longer snout, longer slenderer head, shorter caudal 
peduncle and lower crests on head. A specimen of M. bean from 
the United States National Museum shows the following measure- 
ments: Length of head, 36 hundredths of total length to base of 
caudal; greatest width of head, 18; interorbital width, 15; length of 
snout, 8.5; length of longest gill-raker, 5; distance from tip of snout 
to occiput, 19; to front of dorsal, 49; to front of anal, 54; to base of 
ventrals, 33; to base of pectorals, 35; length of caudal peduncle from 
last anal ray, 35. 

Paratypes were obtained from the following stations: 

| | Fathoms. 
534 4335 Off ae Dievors = fesawt sg $)- te eee 500-53 

SIG rola SOE eke ee ne a ee ne ee ee a 518-565 
4382 Off Couuane Tands. i: Lees eee 642-666 
4402 Off San Clemente Island................- 542-599 

MELAMPHAES NYCTERINUS, new species. 

Plate 16, fig. 6 

Type-specumen.—Cat. No. 75810, U.S.N.M., about 80 mm. in total 
length (caudal fin injured), from station 4393, off Santa Catalina 
Island, 2,113 to 2,259 fathoms. 
‘Dorsal, II, 12; anal, I, 8; pectorals, 14 in each fin; ventral, I, 7. 

Scales in 27 oblique series downward and backward, 12 or 13 scales 
in an oblique series from front of dorsal to front of anal. 

Length of head, 38 hundredths of total length without caudal; 
length of snout, 11; diameter of eye, 3; least interorbital width, 10; 
length of maxillary, 18; depth at occiput, 28; greatest width of head, 
20; greatest depth of body, 29; least depth of caudal peduncle, 10; 
length of free portion of caudal peduncle, 26; distance from tip of 
snout to pectoral, 41; to base of ventral, 43; to front of dorsal, 50; to 
front of anal, 71; length of base of dorsal, 23; length of base of anal, 8; 
distance from base of ventral to origin of anal, 28; length of pec- 
toral, 30. 

: Head moderately compressed, rather thick, the oe ee crests 
well developed, other crests low; occipital area prominent, firm, 
without lateral winglike iets ne: supraorbital expansions high 
rather firm, overarching and largely concealing the eye; anterior and 
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posterior margins of orbit with winglike crests, which meet in an 
acute angle below; eye not surrounded by the well-developed carti- 
laginous plate present in some species. Eye smaller than in any 
other known species, but apparently perfect. Its diameter is less than 
a third the length of the snout or the interorbital width. Mouth 
large, oblique, the maxillary extending well beyond. the orbit; man- 
dible slightly protruding, without symphyseal knob; inner mandib- 
ular edges produced, the two meeting to form a low crest. Teeth 
subequal, in narrow bands in the jaws, the palate toothless. Gill 
rakers long and slender, 5+14 on outer arch, the longest nine one- 
hundredths of the standard length; gill lamine very short, the outer 
row on the first arch shorter than the width of the arch. Pseudo- 
branchie reduced to 2 or 3 filaments. Branchiostegals, 8. 

Preopercular margins nearly vertical, little elevated, the anterior 
with two weak spinous points at angle. Opercle with a vertical and 
a horizontal ridge, the bone marked with delicate diverging strie, 
with uneven surfaces. 

Scales largely fallen, the few remaining with fine concentric strie. 
On the integument of the caudal peduncle are to be seen definite 
traces of the lateral line. 

The origin of the dorsal is shghtly nearer snout than base of caudal, 
the anal beginning under the next to the last dorsal ray. Ventrals 
inserted slightly behind the base of the pectorals. Pectorals long, 
extending slightly beyond the vertical from the vent, the other fins 
mutilated so their length can not be given. Base of pectorals oblique, 
extending downward and backward. 

In spirits, uniform blackish brown, darker on the head; caudal fin 
yellowish. Buccal cavity and lining membrane of cheeks a lustrous 
light blue, the gill membranes, opercles, and jaws lined with brownish 
black. 

Only the type is known. 
M. nyctervnus is most nearly related to M. mazillaris Garman, 

taken off the coast of Ecuador. MM. nycterinus has a much smaller 
eye, a shorter maxillary, lower cephalic crests, a longer dorsal fin 
more anteriorly inserted, and an anal with longer base and slightly 
more anterior position. M. cristiceps has a still longer anal more 
anteriorly placed, much higher crests, and much larger eye, and many 
more gill rakers. 

SCHEDOPHILUS HEATHI Gilbert. 

A young specimen 33 mm. long was found in the cavity of Pyrosoma 
captured at station 4446, in Monterey Bay. Another specimen has 
been more recently taken by Dr. Harold Heath near Catalina Island, 
from the cavity of a Salpa. 

CYMATOGASTER AGGREGATUS Gibbons. 

Station 4476, Monterey Bay, 25 to 39 fathoms. 
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ZALEMBIUS ROSACEUS (Jordan and Gilbert). 

List of stations. 

4476 
4492 

HYPOCRITICHTHYS ANALIS (A. Agassiz). 

Inst of stations. 

4476 
4475 

SEBASTOLOBUS ALASCANUS Bean. 

The following are distinctive characters of this species compared 
with S. altwelis: 

Spinous dorsal normally XVI (rarely XV or XVID), the fin low, the 
outline regularly rounded, the spines increasing in length to the 
fourth or fifth, thence decreasing to the fourteenth, or occasionally 
the thirteenth, the last 2 (rarely the last 3) again lengthened. Notch 
between dorsals averaging deeper than in S. altwelis. Gill-rakers 
short, about half length of pupil, 6 in number on upper limb of outer 
arch, 9 developed and 4 rudimentary on horizontal limb. Cephalic 
spines all stronger; 2 well developed paroccipitals, the anterior 
immediately behind the upper posterior orbital rim, rarely broken | 
up into 2 or 3 small points. Two distinct black blotches on spinous 
dorsal, the 2 rarely confluent, usually separated by half the length of 
the fin. Pectorals dusky, becoming lighter at base in the young, 
the basal light bar widening with age until the dark bar is confined 
to distal half of fin, the posterior margin usually whitish. The dark 
pectoral bar is crossed by narrow light vertical lines or by vertical 
series of light spots. Dark coloration of pectorals may wholly dis- 
appear in adults. The lining of buccal and gill-cavities is with little 
or no black pigment at any age. In life, this species is of a lighter 
more orange-red, the inside of mouth is white, only slightly tinged 
posteriorly, and the opercle shows a bare trace of dusky. The nasal 
cirrus is developed as a simple narrow tentacle. 

Inst of stations. 

| Fathoms. 
4306 | ‘Off San Diiero. 224). = Ste ee 207-497 
4307 |..... G08 .5 See eee sae 169-490 
ASD2 aoe Ho PRT oe Pee OWS. ert 2 eS 110-199 
A366 25.2200!) Se CR ee eee 158-181 
4410 | Off Sania Cataling Island = <2 2 ese 178-195 
MAND Ss. SAO Sh ds Soe ee ee 265-274 
4421 | Off aa Nieolas-Isiand 23. -2 225 seen eee 229-298 
44G2:| Monterey Bay ; . . 5252520 o-oo eee 161-313 
4475 |..... Ose occ occ chee eee 58-142 
4509 |..... GOs. sic SE ee eS 152-286 
4510) }2.--% os eps eam Cea Cele Ueto ce 91-184 
4522 |..... @0..é6ccic 2 3 ee ee ee 130-149 
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SEBASTOLOBUS ALTIVELIS Gilbert. 

Young individuals, 50 to 100 mm. long, can be distinguished at 
sight by the coloration. The opercles, gill-membranes, and the 
abdomen, are blackish, the spinous dorsal and the ventrals uniform 
black, and the pectorals black, often with whitish base and a white 
margin. Older specimens lose much of this dark coloration, the 
peritoneum becoming silvery with sparse black specks, and the 
opercles appearing lighter owing to the thicker integuments masking 
the dark coloration of the lining membrane of the gill-cavity. The 
white margin of the pectorals and the light bar at the base widen at 
the expense of the black, until the latter is confined to a narrow bar 
on middle of fin, or may even disappear; a narrow black edging to 
the distal white bar develops secondarily. The terminal half of the 
outer ventral rays also become white. In adults, the black coloration 
of spinous dorsal is usually confined to a submarginal streak of nearly 
uniform intensity throughout, a distinct division into two well- 
separated blotches never occurring. 

Other characteristics of the species are as follows: 
Spinous dorsal normally XV (XIV to XVI), the fin higher, the out- 

line angular, the third spine usually distinctly the longest, and much 
longer than any of the succeeding spines. Notch between dorsals 
not so deep as in S. alascanus, the last 1 or 2 (only rarely the last 3) 
spines again lengthened. Gill-rakers a little longer, 7 on upper limb 
of outer arch, 12 developed and 4 rudimentary on horizontal limb. 
Cephalic spines lower and more slender, only the posterior paroc- 
cipital well developed, the anterior either represented by 2 or 3 small 
points, or wholly undeveloped. 

Spinous dorsal uniformly black (in young) or with a uniform sub- 
marginal streak, rarely with trace of interruption. Pectorals uni- 
formly black with lighter base (in very young), or with black confined 
to a median bar, the base light, the terminal half light with narrow 
black margin. The black bar, where present, is uniform, not crossed 
as in S. alascanus by vertical light lines. The dark coloration of the 
pectorals may wholly fade in adults. Lining of gill-cavity and pos- 
terior portion of buccal cavity blackish. 

The nasal cirrus develops as a flat fimbriate tentacle. 
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List of stations. 

j 
Fathoms. 

A506 1 ORE Sr OP 2 a se 207-497 
Shy fall She peal eee ere ce eee eee 1 
417. be TES 5 ie pos, SPOR, SVE ele 161-510 
tS 7.7 Nig ei aye Set. Chae. Re ge 110-199 
eo ee 7 [ee Pe eee Sees Sor 8 ee et 301-487 
aii 2- U0.) 2 wo. eee eee 518-565 
5) ap pe Got ce et ee ee ae 5 ee Ae 433-488 
A Ne IO. Gao oa ee Be re 623-640 
4399 | Near 8 San Clemente Island .......<...-...- 245-285 
TO ip ee ee ee eee 500-507 
AMM hc: a See ae 2 ee CE a ee 448-4658 
4402 }____- 2 or ee eee ae See 542-599 
4412 | Near Sania Catalina Island._....._._....-- 265-274 
4421 | Near San Nicolas Island .......-......-.-- 229-298 
4517 eae age nde eee 750-766 
4522 | ee ee ee ee eee 130-149 
4530 |j..-.. “do See arr at ey Gees Stee A eee gee whe 753-958 
4540 j-...- C0. ee ee ee ee 382-551 
ca) (ee 1 ee ee ae an OR eee ee 331-456 

| 
i 

As will be seen from this list, the species is much more abundant 
in southern California than S. alascanus, and occurs in deeper water. 

SEBASTODES RHODOCHLORIS (Jordan and Gilbert). 

List of stations. 

| | Fathoms. 
AIO.) Neds tous Beets 2 So a ee 71-75 
4339 |..... de 3 Ot sss s S022 es a ee 241-369 
4345 1 On Coronado islands? 25.222 2 = sa, 55-155 
4419 | Off Santa Catalima Islands. ..............- ee 

1-1 MANA ne a ae ie, aed TE MS SNe rg See 

The specimens vary much in the length and strength of the dorsal 
spines, in the prominence of the occipital ridges, and in the color of 
the dorsal region, the green wavy limes and spots being present in 
some specimens and apparently absent in others. There is also a 
difference in the amount of black pigment in the lining of the abdo- 
men and gill-chamber. The maxillary and mandible are largely 
scaled in all the specimens, and resemble in this respect S. umbrosus, 
which I am unable at present to distinguish from S. rhodochloris. 
At the same time it is possible that more than one species is repre- 
sented in the specimens here noted and can be distinguished when a 
large amount of material is brought together. 

SEBASTODES AURICULATUS (Girard). 

The young specimens, 280 mm. long, were taken with hook and line 
at anchorage in Wilson Cove, San Clemente Island. They are both 
without coronal spines and exhibit faint cross-bars downwards from 
back. They thus agree in essential characters with the northern form 
which has been recognized as Sebastodes auriculatus dalli As S. 
dalli was described from the vicinity of San Francisco and is now found 
to occur among the Santa Barbara Islands in company with typical 
auriculatus, the name is not available for a northern subspecies, f 

1 Jordan and Starks, Proc. Cal. Acad. Sci., 1895, p. 798. 
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such were found to exist. But the present form doubtless falls within 
the normal variation of S. auriculatus. 

SEBASTODES MELANOPS (Girard). 

Station 4497, near Santa Cruz, 11 to 14 fathoms. 

SEBASTODES PINNIGER (Gill). 

Station 4504, Monterey Bay, 10 fathoms. 

SEBASTODES MINIATUS (Jordan and Gilbert). 

Station 4441, Monterey Bay, 28-35 fathoms. 

SEBASTODES ATROVIRENS (Jordan and Gilbert). 

Station 4404, San Clemente Island, 15 fathoms. . 

SEBASTODES SAXICOLA (Gilbert). 

Inst of stations. 

Fathoms. 
ABAP WO Sane Mignon: sc ns esheets ke eh od 110- 199 
4343 do 
4346 
4357 
4365 
4439 
4445 

SEBASTODES ZACENTRUS (Gilbert). 

Plate 16, fig. 7. 

Sebastodes deant Starxs, Ann. Carnegie Mus., vol. 7, 1911, p. 178, pl. 29, text 
fig. 9, Puget Sound. 

_ This species has been heretofore known from Southern California 
and is here recorded from Monterey Bay and the vicinity of San 
Diego. It is identical with S. deant from Puget Sound, and is 
doubtless of general distribution along the coast in deep water. 
The following description is drawn from the Monterey specimen, 168 
mm. long. 

Most nearly related to Sebastodes saxicola Gilbert, differing most 
_ conspicuously in the following respects: 

1. Gill-rakers more numerous and crowded. 
2. The lower posterior angle of subopercle and the contiguous 

upper posterior angle of interopercle without the conspicuous spines 
present in S. sazicola. 

3. No spinous tips to lobes of preorbital. 
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4. But two suprascapular spines, the lower anterior spine wanting 
in this species but present in all specimens of S. sazicola. 

5. Second anal spine much longer and more curved. 
6. Pectorals shorter, not extending beyond tips of ventrals. | 
7. Two conspicuous dark bars diverging backwards from orbit. 
8. Dark bars on body more pronounced. | 
Length of head from tip of upper jaw to the margin of opercular 

membrane 2.7 in total length without caudal; greatest depth of body 
3. Length of snout 4 in head, equal to the least interorbital width; 
diameter of orbit 3; length of maxillary 2.2; length of second anal 
spine equal to length of snout and eye. 

Dorsal, XIII, 14, the last ray cleft to base; anal, III, 7; pectoral 
normally of 9 divided and 8 lower simple rays, the type with 9 simple 
rays on one side. Pores in lateral line 41 on one side, 44 on the other. __ 

Mandible strongly protruding, entering the profile, with a well-de- 
veloped symphyseal knob; maxillary broad, subtending anterior 
three-fourths of the pupil; fi obeell region broad, nearly flat, the 
supraorbital ridges but little elevated, the inner pair of frontal ridges 
inconspicuous, diverging backwards. Preocular spine strong; supra- 
ocular ridge short, depressed, ending in a well-marked postocular — 
spine; tympanic spine present, inconspicuous; parietal ridges sharp 
but low, moderately diverging, ending in slender spines. Preoper- 
cular spines flattened, triangular, the upper three directed backwards, _ 
the fourth and fifth somewhat obliquely downwards. Suborbitals 
extremely narrow; preorbital with two rounded lobes, the posterior 
lobe with an obsolescent spinous point, or with none; subopercle 
and interopercle with spines obsolescent or wholly wanting. Teeth 
in narrow bands, those on palatines in about two rows; the anterior 
series in the premaxillaries a trifle enlarged. 

Gill-rakers long and very slender, the longest half the orbital diam- 
eter, 10 or 11 on vertical limb, 24 on horizontal limb of outer arch; 
no immovable rudiments present. | | 

Seales weakly ctenoid, those on head, breast, and along bases of 
vertical fins much reduced in size. Bands of very fine scales accom- 
pany the dorsal spines; fine scales envelop all the other fins nearly or 
quite to their margins. Top and sides of head wholly scaled, includ- 
ing snout, preorbital, maxillary, mandible, median portion of gular 
membrane, and the upper 4 branchiostegal rays. Pores in lateral 
line corresponding with the series of scales running very obliquely 
downward and backward from dorsal outline to lateral line. - 

Spinous dorsal low, evenly rounded, the membranes not deeply 
incised, the fourth and fifth spines about equal, 2.4 in length of 
head; outline of fin not deeply notched, the thirteenth spine equaling 
diameter of orbit, the twelfth more than two-thirds its length. Sec- 
ond anal spine very long and strong, much heavier and longer than 



no. 2075. FISHES FROM SOUTHERN CALIFORNIA—GILBERT. 333 

the third, its length 1.75 in head. Caudal emarginate. Ventrals 
éxtending a trifle beyond the vent, a little overpassing the pectorals. 

General color reddish in life, a narrow brown streak on middle of 
sides. Irregular broad dusky bars extending on basal portion of 
dorsal fin and downward to below lateral line; one, ill-defined under 
nape and first two dorsal spines, another under fifth to seventh, a 
third under ninth to thirteenth dorsal spines, the second and third 
often confluent midway between base of dorsal and lateral line, 
then again separating, the second barely crossing lateral line, the 
third extending to middle of sides; a fourth and fifth occupy the 
greater part of base of second dorsal, confluent below; a sixth on 
caudal peduncle. Two dusky streaks diverge backward from eye, 
each ending in a black blotch, the upper on opercle, the lower on 
subopercle. Top of head, snout, and tip of mandible dusky. Caudal 
light at base and on upper and lower rays, with dusky olive streaks 
running principally on the membranes. Pectorals, ventrals, and anal 
unmarked. Peritoneum jet black. 

Measurements in hundredths of total length without caudal: 

NRE ee lee ie cl eicl oe in el ae Gime wi ial ww ee 34 
Depin of caudal peduncle.........2......22...- 2A ce grag cts A i OS ga ct 10 
ener ttn sth Aa ME AS UL EUR SSS IL SEI 36. 5 
LO SUNOS SRS ce ane ee pee a ee ee 8 
UN RCERRESAEE STE of i ae aa io NN ek bw 8 
bs) ES Se ee ee ere ee eee ol en 12 
PEIN OPTE RAT eho a Ses ae Wiel Vid a's sein ens Swe eo emia apm om 16.5 
eee hrre seer amr ee eee hs Oe ek... eee eR 5 
Seen tn Oras spine. O22... . 2 a Se We A 15 
emmneteyelith- dorsal SpiMe... c+... Ha. eee ee ee eee Lk ee cee 8.5 
Pereeane artee Ahi MOTSs| SPINE. wea = wb eink |= ne ghee ee Pee ie Slee 12.5 
SEMICON ASIAN SINC. 5.2. aa we a wee ne ete ee nda eee nde 22 
MINRUMRE PUN CeATIAL SIMIC oe oS. ee nn ee ent e ee ea one cpecencaress 17.5 
SmI eVect ieee nt AE Ee TT 26.5 
eet A yikes oc oe ee es LAER DIY. aos Pe PSE ., Ee 23 
Peaeenath without caudal, in mm\............520.2.2.02---sseenaleoe. ssid. 138 

A specimen from station 4377, near San Diego, depth 127 to 299 
fathoms, 157 mm. long, appears bleached and shows faint indications 
only of the bands on body and the dark streaks behind eye. A very 
young specimen from station 4543, Monterey Bay, 53 to 93 fathoms, 
shows perfectly the characters of the species. Other specimens 
are from stations 4534 and 4543, Monterey Bay, depths 76 to 299 
fathoms. - 

SEBASTODES WILSONI, new species. 

Plate 16, fig. 8. 

Type-specimen.—Cat. No. 75811, U.S.N.M., 145 mm. long, from 
station 4518, Monterey Bay, depth 66 to 140 fathoms. 

Most nearly related to S. semicinctus Gilbert, differing most obvi- 
ously in the following respects: 
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1. Coloration more uniform, the very conspicuous bars of S. semi- 
emctus entirely wanting on sides of body, as are also the brownish ~ 
spots present in semicinctus on back and on dorsals and caudal. 

2. The more numerous gill-rakers. 
3. The absence of spines on the contiguous angles of subopercle and 

interopercle. 
4. The arrangement of the upper three preopercular spines, which 

are all horizontal, the second nearer the third than the first; in S. semi- 
cinctus the second spine is much nearer the first than the third, and 
the third is directed obliquely downward and backward. 
5. The presence of 6 anal rays in both type and cotype; 7 are 
present in S. semicvnctus in all the numerous specimens examined. 

Length of head, from tip of snout to end of opercular flap, 3 in total 
length without caudal; depth, 3.7; least depth of caudal peduncle, 
3.8 in length of head; Gees of mie 3.3; least interorbital width, 
5.4; length of snout, 4. 2; distance from tip of snout to end of maxil- 
Le 2.4; longest ealleeice: half diameter of orbit. Gill-rakers, 
13 + 30 cal 13 + 29) on outer arch. : 

Dorsal, XIII, 14; anal, III, 6; pectoral, 17, the lower 8 rays thick- 
ened and simple; pores in lateral line, 42 to 44, corresponding to the 
oblique series downward and backward from dorsal outline. 
Body very slender, more so than in S. semicinctus, the only species 

which approaches it in this respect. Snout sharp, the head evenly 
tapering, the mandible strongly protruding, its tip extending beyond | 
the line of upper profile, the symphyseal teeth on a projection 
which fits into a toothless notch above. Maxillary broad, subtending 
slightly less than anterior half of eye. Interorbital area flat; or ren- 
dered slightly concave by the depressed supraorbital ridges; pair of 
inner frontal ridges very inconspicuous. Preocular and postocular 
spines strong but low; tympanic spines low; parietal ridges narrow 
and sharp, with low, strong spines. Upper 4 preopercular spines 
directed backward, the fifth directed a little downward; space 
between second and third spines shorter than other interspaces. 
Preorbital with two rounded lobes, which fail to develop distinct 
spines. Contiguous angles of subopercleé and of interopercle without 
spines. ‘Two strong suprascapular spines, the lower posterior spine 
with an additional one anterior to its base. Palatine and mandibular 
bands of teeth very narrow, the latter widening abruptly at sym- 
physis, where the teeth also increase in size. 

Scales strongly ctenoid, reduced in size in head and breast, and 
along base of dorsal fins; accessory scales apparently not numerous. 
Head entirely scaled, ingleeeae snout, preorbital, maxillary, man- 
dible, gular membrane mesially, and the branchiostegal rays. A 
band of scales accompanies each dorsal spine; all segmented rays are 
invested with fine scales to their tips. 
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Spinous dorsal low, the spines rather strong, the membranes not 
deeply incised. Second anal spine decidedly longer and stronger 
than the third, equal in length to the first soft ray, its length equaling 
distance from tip of snout to posterior margin of orbit. Caudal 
gently concave. Pectoral rather short, barely attaining vertical from 
vent, the longest ray 1.2 in length of head; 17 rays are present, the 
lower 8 thickened and simple, the others slender, all but the upper- 
most divided. 

Color in spirits generally light, the opercles, breast, and ventral | 
region white. Rather faint dark bars along upper profile, one on 
occiput, one at beginning of spinous dorsal, one at its middle and 
one near its end, two under second dorsal, and one on back of caudal 
peduncle; a narrow brownish-red streak or line runs below the lateral 
line and nearly parallel with it to opposite end of anal fin. The dark 
blotches along base of dorsals extend on the basal portions of these 
fins; membranes of caudal fin with a few dark streaks; fins otherwise 
unmarked. Mouth and gill cavity white. Peritoneum black. 

Measurements in hundredths of total length without caudal: 

Ee SE ES eS ne oe ae. a eee ee 28 
SE emenmeanian PROTIMEleS Jo. 2.5 026 tc ee ee nn eee eee gee eee eee 8 
SSSR 5.2 Se SSE Rear re epee ete en 33 
eIEI Mri ye iis are 2 ci erg aa oles aso apie etn ses 8 
IPE eee al NaTV Sum.) ta ee ep ate toes eee see ee 13.5 
Pure taraeHE 0. 5. Re Lk. PREG. Sti CRN OPO hh as | 6 
(LOE ONC es Sea cle can PN aaa Ba Ber yt bass elat 11 
DEERE Beis o rege Ue Ee SR J. ld Sle a, ieee oe. oo QoS oe al 5 
memenmot longest (iiith) dorsal spine...........2.. 22 eed e eee e eee 14 
Meeetaniwellth dorsal spine... 2.2.05. .02 ese sce ole eee ee eek 6.3 
Bee mentaintcenth dorsal spines... .-..2..-2.).. 2.02640 0b.e. eb. c ese 9 
EMERGE ORM ANAL S PING). ooo aio). See c pak win wae = nian Wie « Bein ssitinie sie « a = Maid ee ate L5 
RT emCE APTA ATTA SUT ao aay hs aie wl wish 'n ww ole alesis oo ne oe Sn Sibi When see 13 
SEC a a ae aap Sgr Pp ene mt te as RE ie 
PRIME OMIA 2 occ. ew Seek se we eee so ee et, gk A gar 20 
SriMmenenTAyIthouL caudal,im mm... .2.-..05..5..422 222 cee ease. le kek ok 121 

A single paratype, 105 mm. long, from station 4518, Monterey Bay; 
depth 66 to 140 fathoms. 

I take pleasure in naming this species for Prof. C. B. Wilson, in 
recognition of his valuable contributions to our knowledge of the 
crustacean parasites of fishes. 

SEBASTODES SEMICINCTUS (Gilbert). 
Station 4518, Monterey Bay, 66-140 fathoms. 

SEBASTODES DIPLOPROA (Gilbert). 
Inst of stations. 

Fathoms. 
ASAE | Ott) SAN, DICZO, os ,ais:0in sinc ucnss ntelarninip cine alotaltiatels 207-497 
43359) le sacs Oldiaie's cui «sles ‘e.a'o's wierelal ao atetOete ein e/a mines 241-369 
CS aR lee eS LO se ere Ue Le re ene en tae 13 
4365) |ine ae Olena bl iiale ns steve’are ania w alehdia ener erat glaconete ares 13 
4413 | Off Santa Catalina Island................. 152-162 
449304) Off San’ Nicolas Island ........:.cscacowece occ 
4510 Moptersy IBGIT » ts «inne ct wMinblgeban ss Wee = cies 91-184 
4523 |..... Daicic cWecavnecwvcsvedeseewessvedensecs 75-108 
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SEBASTODES AURORA (Gilbert). 

Station 4418, off Santa Barbara Island, 238-310 fathoms. 
A rather wide variation is found in the size and shape of the second 

anal spine and in the robustness and the length of the gill rakers. 
The second anal spine varies from straight to strongly curved and 
varies in length from half to two-sevenths the length of the head. 
The gill rakers are sometimes slender, sometimes much more robust, 
and vary in length from two-fifths to four-sevenths the diameter of 
the eye. Similar differences are found among the type-specimens of 
the species. 

In addition to the color already described, the species has in life 
3 faint red bars, 2 under spinous and 1 under soft dorsal. Young 
specimens have a dark blotch under soft dorsal in the course of the 
red bar. 

SEBASTODES INTRONIGER (Gilbert). 

Inst of stations. 

Fathoms 
4339 Ofe Sant Dier0 5. ssc casa ee eee 241-369 
4410 | Off Santa Catalina Island........-........ 178-195 
4418 | Off Santa Barbara Island................. 238-310 

As is usual in adults of this species, the second anal spine is appar- | 
ently a little shorter than the third, failing to reach the tip of the 
third when declined, although the actual measured length of the two 
is about the same. In the young the second spine appears equal to 
the third, and its measured length is a little greater. The specimens 
in the present collection bear out the alleged differences between this 
species and S. melanostomus, the head being less than one-third the 
total length, the interorbital width less than one-fifth the length of 
the head, the lateral line 30 to 32 and the gill rakers one-half to 
two-fifths the diameter of the eye. No specimens answering the 
description of S. melanostomus have been taken by the Albatross, and 
none but the type is known. It may well prove that the alleged 
differences between the two species are due to errors in the original 
description of S. melanostomus, in which case the name wntronger 
will give way to melanostomus. 

SEBASTODES RUBERRIMUS Cramer. 

A few immature specimens were taken at the following stations: 

. Fathoms. 
4460: | Monterey. Bay oa <2 22 oeesee eee 55-167 
4463 |..... 0 oo 5 sac ern Sate se one te ees 48-111 
4518 |..... DO sccccsccestsadscdeses sesso a eee ees 66-140 

SEBASTODES ROSACEUS (Girard). 

Station 4420, off San Nicolas Island, 32-33 fathoms. 
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SEBASTODES RUPESTRIS (Gilbert). 

Inst of stations. 

Fathoms. 
4410 | Off Santa Catalina Island................. 178-195 
4411 |..... CO eee ie eae mintere aisictie eiajnis niu esis clerne clk 143-245 

SEBASTODES ELONGATUS (Ayres). 

Inst of stations. 

Fathoms. 
4307 | Off oe DIG ZOOM ase oe ee a eee cence ease 169-496 
ASAD Mis |e Me GOR eee catia ie te ae tapes cialae ae aarcim sieve 46-87 
4343 |..... de BRP esa aa, Sat eeie seis anes one ek Seiees 55-155 
et al Oa ea ee he roe oe Btu me 46-50 
4349 |. 2... ae SnD eee UREN ee ee aerate a 75-134 
BST Mera Ole ot ies Rar RINE cise pak cs is  eae 127-299 
4408 | Off Sania Catalinavislandees a sess e ae 104-117 
AGTAR ARP aG Onn eebes ioc 8 SvEe eye cs. okie Sats 131-162 
4460 iionterey Sy RAS eS Moe oer a een 55-167 
AS ea ete Ole aye aia aie. u are wiser w tae ele Sere 66-140 

SEBASTODES RUBRIVINCTUS (Jordan and Gilbert). 

Station 4417, off Santa Barbara Island, 29 fathoms. 

SEBASTODES VEXILLARIS (Jordan and Gilbert). 

Station 4346, off San Diego, 46-50 fathoms. 
Dorsal, XIII, 13; maxillary not reaching beyond orbit; scales in 

lateral line, 46; second anal spine four-ninths length of head. 

SCORPAENA GUTTATA Girard. 

Station 4346, off San Diego, 46-50 fathoms. 

OPHIODON ELONGATUS Girard. 

In young specimens it is clearly seen that the first 3 anal rays are 
slender short spines, the first 2 of these becoming embedded and 
concealed in adults. These facts have been verified on immature 
specimens in the present collection and on a specimen 24 cm. long, in 
which the spines could not be distinguished without dissection. 

Inst of stations. 

4442 geouerey a eats Sia Nar at teiacatiate chehais abst 26-31 
4459 do. 

ZANIOLEPIS LATIPINNIS Girard. 

In 2 specimens, 150 and 152 mm. long to base of caudal, measure- 
ments in hundredths of this length are as follows: Length of head, 
24 and 24.5; depth of body, 18 and 18.3; length of snout, 7 and 7; 
diameter of eye, 6.5 and 6.5; length of maxillary, 8.5 and 8.5; 

-interorbital width, 4 and 3.5. 
59758°—Proe.N.M.vol.48—14——22 
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‘There are either 21 or 22 dorsal spines and constantly 11 soft 
rays. The anal has 15 or 16 rays in all specimens examined, and 
the pectorals 13, 14, or 15 rays. 

Inst of stations. 

Fathoms. 
A453\c 4) Monterey Bay wis een 4 = oor eiciaias-intomn eiceemenne 49-51 
AATS is cose LOS ER SO Ey De eee ee 54-65 
4476 |..... Oo ee Ne See UL EGY SNE Me spanete pelts 25-39 
AAO De tis (0 oe emataar aria ayy TM AS 5 RN cen ie 26-27 

ZANIOLEPIS FRENATUS Eigenmann. 

In a specimen, 151 mm. to base of caudal, the length of head is 
25 hundredths of this length; length of snout, 7; diameter of eye, 
6.5; length of maxillary, 8; interorbital width, 2.8; depth of body, 
18. Fin rays are as follows: Dorsal, XX-I, 13; anal, III, 17; 
pectoral, 15; ventral, I, 5. , 
A young specimen, 82 mm. long, has the interorbital space wider 

and less furrowed, the entire lower side of head, including gular 
membranes and branchiostegal rays, closely and completely scaled, 
and the dorsals with black blotches and bars, but without the small 
round black spots characteristic of adults. 

List of siations. 

; Fathoms. 
4310.) >) (Off SamyOiesose ss sae ee eae, en vena 71-75 
4452. | Montereyebay, J. 6022S ee es ee Se 49-50 
cae ge GO Sha is See ee EN a ee eh ep le eae 60-80 

OXYLEBIUS PICTUS Gill. 

Station 4441, Monterey Bay, 26-39 fathoms. 

ANOPLOPOMA FIMBRIA (Pallas). 

A single immature specimen, 75 mm. long, was taken at the sur- 
face at station 4518, Monterey Bay. . 

The 3 anterior anal rays are evidently non-articulated and spinous 
in the young; in adults they are imbedded and concealed and their 
character is difficult to determine. 

Coloration of the young is peculiar. The distal half of upper 
pectoral rays is jet black, contrasting sharply with the white basal 
portion. The anterior dorsal rays and the caudal are largely black. 

CHITONOTUS PUGETENSIS (Steindachner). 

List of stations. 

Fathoms. 
4490 Off San Nicolas Islands). eee ee ae 32-33 
44537" |\ Monterey” Baye noe 2) sae ey aes ate eae 49-51 
AAG He ei Go eee HR alae LLL See CSR tah a cg aI 25-39 
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The genus Chitonotus differs from Icelinus and Tarandichthys in 
having 3 instead of 2 ventral rays. 

TARANDICHTHYS FILAMENTOSUS (Gilbert). 

Pectorals 17, the lower 8 thickened, with moderately exserted tips, 
the upper protruding a little beyond the outline of fin. Ventrals 
1,2. 

Inst of stations. 

Fathoms 
AXIO. i OF San DNOnOY 62.2 eis, < Jen ee eh se ele 71-75 
4476, | Monterey Bay <2. -s- 22-542 <-4scs556-558ee 25-39 
4543 |....- on en a ee a aa ae aSe See -'-3 53-93 

| 

TARANDICHTHYS TENUIS (Gilbert). 

In addition to other striking characters in this species, it is marked 
by two sharp, strong spines behind the base of the supraocular fila- 
ment. These are still more strongly developed in T. cavifrons, but 
are wanting in T. filamentosus. In adults the lower 8 pectoral rays 
are thickened, with moderately incised membranes, the upper of these 
modified rays projecting abruptly beyond the margin of the fin. 

Fin rays in 7 specimens are as follows: 

Dorsal spines. Dorsal rays. Anal rays. 

‘ | xX | 16 17 18 13 14 15 16 17 
SOOT RSID). 0 SG ARS aa repens sper errata a. Soadekee | Cu gall 3 3 nes lan I 3 1 1 

Ventrals constantly I, 2. 
List of stations. 

i Fathoms. 
4305) sl Ofte Sar TIO Se 2s ok ONE a dail pecs tin 67-78 
A310: “leoeee MOE Sachs cetemche oa voctee ase Poe se helned 71-75 
A535. ol MMOULCTOY (By taiein)s nisiel wale chic sis miele iejsielele 54-71 
4558 |..... COB Se ecole clonal crtleaes oere steers | 28-40 

ICELINUS QUADRISERIATUS (Lockington). 

There is a single filament near tip of maxillary, a broad one above 
posterior part of orbit, and a few scattered ones along lateral line. 
In males the anal, ventrals, and the lower pectoral rays are blackish, 
as well as the branchiostegal membranes. 

The normal fin formula is dorsal IX, 14; anal, 12; pectoral, 16 
(7+9). As in other species of Jcelunus, the ventrals are I, 2, not 
I, 3, as given in current descriptions. 

In 16 specimens the fin rays are as follows: 

Dorsal spines. |Dorsal rays.| Anal rays. Pectorals. 

VIII IX 13 14 | 11 12 13; 7+9 8S+8 
SOIR ea eee a Vue eo nire sa dds cs odscecs 1 15 3 1d)" °2 ll 3 ll 5 
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The dorsal series of plates is almost universally interrupted under 
the end of soft dorsal. In two specimens of this collection the series 
is not interrupted, becoming single at the spot where the break com- 
monly occurs. 

Inst of stations. 

Fathoms. 
A304.) On San Diego. so) See seo ee eee ee 25 
ABAG Wee GO. sac se SSE SER ta ee 46-50 
OL (len ea ae GO sasssence ceed ak Bee Ree ee eae 55-58 
4442 | Monterey Bay....-.-- Si itichncdeinee ees 26-31 
4452 |...-. CLO ie a2 oc Ae era ee era 49-50 
4476 |.-.-. GO fais secs soos Ge eee ee ee ee eee 25-39 
4477 |...-- GOisss ses had eee Se ee eres 11-19 
AAT Gets eee GO see ess SEEPS Soe as hee ees 33-45 
AAS Thies oie Oe Ue eile od), Hee er He Re 18-19 
4489 |..... C0 (oer nee etry ee ee mina” Chen Mins Bere ue iat 18-20 
A490). Ween GO on Sa SEO ee ee ee 16-20 
4A} eee LO 2a vag 4s i ee as epee 21 26-27 
4019) ol Sites GODS Saar Ce eee, ea hee ere 27-35 
4520 |.---- 0 (Cee sae eles ee Oath eye eanl Pow mee ae 32-44 
ADO tee ae (6 (OYE eye cha, Ar teat Sued Alay rs Re 53-54 
4558 Vas eae (0 0 jeer ye a et MI yn Hu, elem 28-40 

ICELINUS FUSCESCENS, new species. 

Plate 17, fig. 9. 

Ty pe-specumen.—Cat. No. 75812, U.S.N.M., a female, 107 mm. 
long, from station 4418, off Santa Barbara Island, depth 260 to 310 
fathoms. 

Measurements in hundredths of total length to base of caudal: 
Length of head, including opercular flap, 39; width of head, 22; 
ereatest depth of bony interorbital width, 3; diameter of orbit, 11.5; 
length of upper preopercular spine, 7; distance from tip of snout to 
margin of gill-membrane, 24.5; to front of spinous dorsal, 34; to 
front of second dorsal, 32.5; base of anal, 21.5; length of caudal 
peduncle, 21; longest dorsal spine, 12; longest dorsal ray, 26; 
longest anal ray, 13.5; length of pectoral, 24.5; length of ventral, 5; 
length of caudal, 19.5; greatest depth of body, 23.5; depth of caudal 
peduncle, 7. } 

Dorsal, X, 16; anal, 12; pectoral 18, the lower 10 rays thickened; 
ventral, I, 2, as in all other species of the genus, not I, 3, as com- 
monly stated. 

Head heavy, quadrate in cross section, the cheeks vertical; inter- 
orbital space narrow, flat, or with an obscure median ridge, its width 
about half diameter of pupil; nostril in a short tube; no nasal fila- 
ment; a short cutaneous flap, narrowed at base and palmately cleft, 
posteriorly on upper orbital rim; a slender filament at end of occipital 
ridge, and a small flap midway between this and the supraorbital 
flap; a minute filament superiorly near the tip of the maxillary, and 
one in advance of upper end of gill-cleft; no filaments along lateral 
line; maxillary reaching vertical from posterior margin of pupil; 
palatine patches of teeth comparatively short and broad, their 
length about half the transverse width of the vomerine patch; nasal 
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spines: inconspicuous, their tips acute, not cleft; upper preopercular 
spine rather slender, of moderate length, with three short backwardly- 
hooked barbs in addition to the terminal spine; preopercular margin 
below with three sharp spines, the upper directed backward, the 
lower downward and forward; no spinous point on subopercle; 
occipital ridge short, rugose, not ending in a free spine; sensory 
canals and pores on head much larger than in any other species, in 
accordance with its deeper habitat; the pair of pores below the 
mandibular symphysis open into a common pit with slightly raised 
margins. | 

Dorsal series of plates shorter than in related species, beginning 
under middle of spinous dorsal and ending a little in advance of end 
of soft dorsal, the last few plates being single; no plates on back of 
caudal peduncle; the dorsal row contains 20 to 22 plates. Lateral 
line with 36 large pores. No plates behind axil of pectorals. 

Spinous dorsal low, none of the spines produced, a very short inter- 
space between the dorsals. Pectoral wider than in other species, 
with 18 rays, reaching slightly beyond the vent; ventrals extremely 
short, not exceeding the diameter of the pupil, composed of 1 spine 
and 2 rays, as always in this genus; caudal broadly rounded. 
Dusky olive throughout, but little lighter below; from base of soft 

dorsal 2 broad black bars descend to below the lateral line, the 
anterior sending a narrow prolongation forward from the lower 
anterior angle; a less evident black bar extends downward and 
forward from the spinous dorsal. Soft dorsal black, with a narrow 
white edge and a small light area at base above the interval between 
the black bars; 2 vertical black bars on spinous dorsal, the interval 
light; caudal black, with a narrow white margin; pectoral black, a 
lighter area at tips of upper rays and a broad light half-bar descend- 
ing almost vertically from base of upper rays; the shortened lower 
rays are light, as are the tips of all the rays; ventrals dark. Occipital 
filaments black, maxillary filament white. 

The paratypes are smaller than the type and much lighter in color, 
all the fins translucent with darker bars and mottlings, the pectoral 
with a large black blotch on lower half; an evident Y-shaped dark 
mark at base of tail. 

List of stations. 

Fathoms. 
2410) yO Catalina: Island soos csdsekeeeen tne cen 178-195 
4418 | Off Santa Barbara Island. ................ 238-310 
4421 | Off San Nicolas Island...................- 229-291 
BSCR VMLONGEIBY BY «0 oi. ace sce wee Use bemeeUeeern 65-303 

RADULINUS ASPRELLUS Gilbert. 

This species has been dredged previously by the Albatross at 
numerous stations off the coasts of Washington, Oregon, and northern 
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California at depths of 38 to 93 fathoms. The most southerly station 
has been 3194, off Port Harford, California, the species having 
been unknown south of Point Conception. The present collection 
contains a specimen from station 4343, near the Coronado Islands, 
south of San Diego. 

In their description of the species, Jordan and Evyermann state 
that there are two opercular spines and that the interorbital space is 
armed with spinous plates. The opercle is, however, without ridge 
or spines and the greater part of the interorbital space is unarmed, 
its posterior portion only receiving an incursion from the postocular 
patch of scales. The eye is variable, its diameter contained from 2.6 
to 3.3 times in the length of the head. 

List of stations. 

| Fathoms. 
4545 | Oak. Sota gee oe Oa es Sn ween 55-155 

| aaa Monterey Bayes 26-2 Ses 49- 50 
| Aaspole 2 re nteel ee ae OO 3 ee eae ae 49- 51 
| 4554 |..... AGn is sok occa nes eee ea omits et ese cae 60- 80 

ZESTICELUS PROFUNDORUM (Gilbert). 

Known hitherto from four specimens captured by the Albatross 
north of Unalaska and in the vicinity of Bogoslov Island. A single 
specimen is in the present collection, taken at station 4547, off 
Monterey, at a depth of 1,083 fathoms. The Bering Sea specimens 
were from 399 and 664 fathoms, indicating a very exceptional vertical 
range. , 

The fin-rays agree with the Bogoslov specimen: Dorsal, VI, 10; 
anal, 8; pectoral, 20; ventral, I, 2. The types from north of Una- 
laska had longer fins, one of these in the collection of Stanford Uni- 
versity (No. 3025) having dorsal, VI, 12; anal, 10; pectoral, 20; 
ventral, I, 2. As will be noted, the ventrals have constantly 2 soft 
rays, instead of 3, as indicated in all previous descriptions of the 
species. | 7 

In the California specimen the preopercular spine is almost per- 
fectly straight and reaches to or nearly to the margin of opercular 
membrane. In the cotype above mentioned the spine is less curved 
than is represented in the figure of the type-specimen.t' The mouth 
is also slightly smaller in the California specimen, barely passing front 
of pupil, and the head is shorter, 2.6 in length, without caudal. 

The lateral line has anteriorly two series of pores, widely separated, 
the upper series much smaller than the lower and approaching the 
lower on middle of sides, where it usually disappears. Posteriorly, 
the lateral line terminates in a large pore at base of caudal. | 

1 Report U.S. Fish Com., 1896, pl. 27. 

tiatiticn. lcs AS gl 
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AVERRUNCUS EMMELANE Jordan and Starks. 

_ Xystes axinophrys JoRDAN and StaRKs, Proc. Cal. Acad. Sci., ser. 2, vol. 5, 1895, 
p. 824, pl. 92. 

Station 4520, Monterey Bay, 32—44 fathoms. 
A single young specimen from the above station affords a notable 

extension in the range of this species, known hitherto only from 
Puget Sound. The fin-rays are as follows: Dorsal, X, 8; anal, 12; 
pectoral, 14; ventral, I 2. 

Examination of the type of Xystes axinophrys Jordan and Starks 
has shown that it is based on a very young individual of Averruncus 
emmelane.! The only full characterization of Xystes is that given by 
Jordan and Evermann.? It is said to differ from Averruncus by the 
shorter vertical fins, the last rays of which are without posterior 
membrane; the progressively shortened lower rays of the pectorals; 
the absence of barbels or nuchal pit; the presence of a strong knife- 
like spine above eye. The vertical fins are, however, of the same 
length, the fin formula agreeing exactly (the anal fin in the type of 
Xystes having 11 instead of 10 rays). The last rays of dorsal fins 
are attached by posterior membrane, as in related forms, this mem- 
brane ruptured in the type of Xystes. The lower pectoral rays are 
progressively shortened in the young of all Agonoids, a specimen of 
A. emmelane from Annette Island, Alaska, 105 mm. long, showing 
as yet no trace of the elongation of these rays. Barbels are present 
in the type of X. axwnophrys, covering the lower jaw and the bran- 
chiostegal membranes and agreeing in position with those in A. 
emmelane. A nuchal pit is present, though less developed than in 
adults. All the spines on head are larger in the young, but those in 
X. axinophrys agree wholly in number and position with those in 
A. emmelane. There can be no doubt of the identity of the two 
species. 

Averruncus sterletus Gilbert should probably be referred to the 
genus Agonopsis, which appears to differ from Averruncus in the 
shorter vertical fins and the subequal jaws, the rostrum not conspicu- 
ously protruding. The latter character is not very important, and 
the two genera eventually may be united. 

ASTEROTHECA, new genus (Agonidae). 

Type of the genus.—Xenochirus pentacanthus Gilbert.® 
Like Xeneretmus (for Xenochirus Gilbert, preoccupied) in all 

respects except that the terminal rostral plate is very small, not pro- 
jecting beyond the premaxillaries, and bears 5 small spines, 3 of 
which diverge upward and backward and 1 projects freely at each 

1 See also Starks, Ann. Carnegie. Mus. vol. 7, 1911, p. 195. 
2 Fishes of North America, p. 2076. 

* Proc. U. S. Nat. Mus., vol. 12, 1890, p. 91. 
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lateral angle. A minute spine may also be present in the median 
line directed forward. | 

The dorsal fin is inserted normally on the eighth plate of the dorsal 
series, but may occasionally vary to the extreme posterior edge of 
the seventh (pentacanthus), or the anterior edge of the ninth 
(alascanus). 

The genus is perhaps nearer Bathyagonus than Xeneretmus, 
agreeing with the latter in the character of the rostral plate, and in 
the number of predorsal plates. But Bathyagonus is from deeper 
water, the whole body and the fins are black or brownish black, the 
mandible is produced beyond the premaxillaries instead of being 
included within the latter, and the pectoral margin is entire—the 
lower rays not appreciably lengthened. 

Key to species of Asterotheca. 

a1, Plates on cheeks thick, inflexible,-immovably united with each other and with 
the interopercle. Lower 5 pectoral rays thickened. A single median pair of 
plates in front of ventrals, the remaining plates of median series unpaired (i. e., 
the plates of the second pair fused). Shallow water species, with comparatively 
thick plates and heavy spines and ridges, and the lower parts light in color. 

b'. Margin of preorbital not spinous. Ventrolateral series of plates smooth through- 
out, without spines; spines of lower lateral series weak or obsolescent, this 
especially marked on caudal peduncle. A deep nuchal depression. Space 
between dorsal ridges deeply concave. Plates on cheeks, in adults, without 

spines or tubercles. Gill-menbranes without posterior free margin. Lower 
pectoral rays much exserted beyond the membrane, a distinctly deeper notch 
between the two portions of the fin. No spine on infraorbital ridge below 
frontiOl CY... 2osdene ee ne ee eras ea eis a alascana. 

b?. Lower margin of preorbital strongly spinous in adults. Anterior plates of 
ventrolateral series with short but evident spines; lower lateral plates all 
strongly spinous, except the anterior 5 or 6, which are smooth as in other 
species. Plates on cheeks with minute spines. A small spine on infra- 
orbital ridge below front of eye. Nuchal depression shallow. Space between 
dorsal ridges shallowly concave. Gill-membranes with a narrow free margin 
posteriorly. Lower pectoral rays comparatively little exserted, no conspicuous 
notch between the two portions of the fin..........-...-..-2--- infraspinata. 

a?. Plates on cheeks thin, flexible, not fused, readily movable, all (or the posterior 
two) bearing each a strong backwardly directed spine. Ventrolateral series of 
plates sharply spinous throughout, as are the lower lateral series, with the 
exception of the first 5 or 6. Two median pairs of plates in front of ventrals. 
Lower 4 pectoral rays thickened, a deep notch between the two portions of the 
fin. A deeper water species, with comparatively thin plates, low ridges, and 
delicate sharp spines; lower side of trunk and tail dark like the back; eye very 
large. Spines on eye-ball weak or obsolescent. Palatine patches of teeth 
narrower than those’on mandiblet? 205 Pease pees pee ace ae. ae pentacantha. 

ASTEROTHECA PENTACANTHA (Gilbert). 

The fin-rays in 18 specimens vary as follows: 

Dorsal spines. Dorsal rays. Anal rays. 

VE arr rer | Meet Gg 
Specimenss Pisce eee cae eaecn ne eee ee 3 11 4 2 7 
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Inst of stations. 

Fathoms. 
A306) | Om SaneDiegOre 22 eh evelnoDes Shee ees 207-497 
ASO7| coe GOS Sui et Nes a laa eS 169-496 
AD FSi sheen TOS GSAS HA OO CES ARE ype ee Aas ee Oe 167-191 
4366 |..... LO eras ee ha 28S Rear a as 176-181 
4410 | Off eee TIC) Wat SRA 2 AAA Se ee 178-195 
GUN EE ee GO ae vee bein, aie WU Deals Meer se 152-162 
4421 | Off San Nicholas Island) 5322520222 2 229-298 
CEDIA) ih g La aia a A SD A oe SP ee 216-339 
4510 Monterey IBAVRee eet aes) & ee eaees 91-184 
DRY | oe oe CE SRN I ae cabs ey ats aires ee eka 75-108 
AnSSHlpaaee GOS a Sas ee ee eR 144-293 

Genus XENERETMUS Gilbert. 

Key to species of Xeneretmus. 

a. A single upright spine on terminal rostral plate. First dorsal spine inserted on 
seventh plate of dorsal series, or occasionally on the extreme anterior edge of 
the eighth. 

b1. Xenopyxis.icCheek below suborbital crest naked, without plates. Only one 
spine developed on preopercular margin. Membrane between thickened 
modified and normal unmodified pectoral rays not more deeply notched than 
between other rays. Terminal rostral plate not ending at each side in a free 
spine. No blue spots. 

c!. A single barbel at tip of maxillary. Beanchiosteral membrane with a wide 
free fold posteriorly. Pectoral rays 14 in number, 4 or 5 of the lower rays 
thickened. Plates on breast reduced in adults, the anterior usually not in 
contact. Body slender; spinesslender. No black bar on base of dorsal fins. 

d'. A series of 3 to 5 spines on eye-ball. Adults with a well-developed series 
of paired plates behind vent. Modified pectoral rays 5 (rarely 6) in 
number, none of them greatly produced beyond the succeeding rays, 

the notch shallow between modified and unmodified portions of fin. 
Posterior margin of gill-membranes forming a curve on middle of throat. 

Spinous dorsal with a narrow jet-black margin of equal width throughout. 

Sides without conspicuous dark blotches. Median series of plates on 
caudal peduncle 14 to 16 in number. Dorsals more posteriorly in- 
(SITS | NAS NE a ER RP OC a latifrons. 

d?. No spines on eye-ball. Series of paired plates behind vent very incon- 
spicuous. Modified pectoral rays 4 in number, the uppermost much 
produced beyond the succeeding rays, a deep notch between modified and 
unmodified portions of fin. Posterior margin of gill-membranes angulated 
on middle of throat. Spinous dorsal with jet-black margin, which widens 
anteriorly to include greater part of fin. Sides with conspicuous dark 
blotches. Median series of plates on caudal peduncle 17 or 18 in number. 
Woraid more anteriorly inserted... ...-.-+--c-6-ceceeces2-sce ss leiops. 

c*. Two barbels at tip of maxillary. Branchiostegal membrane posteriorly with 

extremely narrow free fold. Pectoral rays 16 in number, the lower 6 or 7 thick- 
ened, the fin without deep notch. Body deep; spines strong. <A black bar on 
Pace ae Well AsO Marcin Of Corsa), ANG... sensing «sys ana dad as sesadwecsene rittert. 

b*. Xeneretmus.—Cheek below suborbital crest with three plates. Two preoper- 
cular spines developed. Pectorals with 13 rays, the 4 lower rays thickened 
and produced, the membrane between ninth and tenth rays deeply notched, 
the notch extending about halfway to base of ninth ray. Terminal rostral 

1 Xenopyzis Gilbert, new subgenus, type, Xeneretmus latifrons. 
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_ plate more freely movable, each lateral prolongation terminating in a short 
free spine. Small plates present on gill membranes and on gular membrane. 
Gill membrane without free fold. Two maxillary barbels. Small blue spots 
present on head and anterior part of trunk. Dorsal fins without dark bars at 
base or tip. fo eee a SC OS triacanthus. 

XENERETMUS LATIFRONS (Gilbert). 

The principa: distinctive characters of this species have been indi- 
cated in the preceding key and in the comparison with X. leiops. 
The following may be added: 

The anterior 5 or 6 plates of lower lateral series spineless; ventral 
series becoming spineless from 1 to 4 plates in front of origin of anal 
fin. Patch of vomerine teeth wide, crescentiform, the posterior mar- 
gin concave; palatine bands wider than those in the jaws. Sides 
with faint traces only of darker bars. Inferior surfaces whitish 
throughout, the lower side of tail not dusky. No bright spots. 
Spinous dorsal with a well-defined jet-black margin of uniform width 
throughout. Rays of soft dorsal and caudal dusky, a narrowly ellip- 
tical patch of the membrane bordering each ray dusky in the distal 
half of the fins. Posterior part of buccal cavity blue-black. 

As is usual in this group, there are two pairs of plates on breast 
in front of the base of ventral fins. In addition, there is a small 
unpaired plate which varies in position, being sometimes wholly 
posterior to the paired plates; sometimes farther forward interposed 
between the plates of the posterior pair. 

In a young specimen 44 mm. long the breast plates are elevated 
centrally and bear each a short spine. The vent is more poste- 
riorly placed than in adults, being but little in advance of the tips of 
the ventral fins. Beginning immediately behind the ventrals is a 
double series of 12 small plates, each bearing a central prominence. 
With increasing age the vent passes forward between these two 
series. 

The cheeks are normally without athe two specimens only of 
the many examined had each a single ate on one side below the 
suborbital ridge. 

In 26 specimens examined the aot vary as follows: 

| yaar spines. | Dorsalrays. | Anal rays. 

8 8 
Specimens: . % so gos) 926.5 eee ss Ae ee eee eee 6 20 1 23 2 23 3 

The median plates on caudal peduncle are as follows in 24 speci- 
mens: 

SSHOCHMON Soest se eee ce soe aoe one ee eee te oa ee 
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The species was taken abundantly at the following stations: 

Fathoms. 
7 psn) AOVEOS EE 4 O11 c1s Jee A Rh mae a a 110-199 
4356 |..... C10) eS UB eee Ieee at ee Ae 2: Sa 120-131 
tty (All| eee (6 (OE eI ie Oh ee eer ge te aera ea 134-155 
4358 | ...-- COG) te oe ee Go Tl Ba & By a 167-191 
4365. |----- GLO SIE ANE BORE ei ae bate See 130-158 
4366 |..... GYGpS Biss esr eas Dis gaat 1 ee aha Ae A 176-181 
445 Sul MONGEREY: BAN. -/\5 358 tid (oe Sis adr ye 56-62 
4472 |..... (CORIAE SSAGE EEL ESS eb ie Mae EG aie Sia ne: 59-71 
4475 |..... Ose eye a Sa cee eten hes San ees 58-142 
4477 |..... CKO) ARGS: Beer i sce Ree Ea ako Veh a pl pie sae 11-19 
4480 |....- Clo eh TRON OMe ene ea en eesee ae 53-76 
4485 |..... O10) 5s Paes Ae ees AA Oe lee Gee Ate 45-109 

From this list it appears that the species lives at greater depths 
to the southward, off San Diego, than in the vicinity of Monterey 
Bay. The few specimens which have been dredged on previous ex- 
peditions off the Oregon coast were also in comparatively shallow 
water. The rule is, however, not without exceptions. Thus at 
stations 2972 and 2973 of a previous expedition the species was 
taken in the Santa Barbara Channel at depths of 61 and 68 fathoms; 
and at stations 3129, 3161, 3189, 3193, 3204, 3206, and 3209 it has 
been taken between Point Conception and Monterey Bay at the fol- 
lowing depths: 204, 191, 218, 160, 202, 169, and 141 fathoms. 

Measurements in hundredths of length, without caudal. 

Station Station 
4 4472. 4455. 
: Length of head, including opercular flap...............-- PT oaylcbee ae if 22 21 
“ MMPEe TO PMOUL..22 92.2.5 ee bee eee sta I aa etl in 8 8S es Ah 6 6 
e MRD CVC hs Re a eee Roe Ao ese its fi eee le Posh eee. ese 7.5 vidas | 
. reenact. ero Cem, bie Pye. See Sr dogs eee re eye ws Di 2 
; eem cei a ob head ett UN byez rauuedatiog: awe h ns 12558 Seb 1915 

IITRCOSD MES ee Ck) Ge ce a ae ag ka, ie i a a 10. 5 9.5 
4 Te a A a pci iSias ope gs os win Siw win Son's os Con 6.2 6 
j Beanee between angles of mouth....... 2.22.2. ...02 2.2... eee 5 no 
i Meena ell Gl pectorals: . 3.052.202 SG. i 10 10.5 
(3 EEO yee Sat) eke! Megat sa) SL ole il. beet 

Pema MeduncCles. 6). 52. 4.0 oe cece Adasen ae AT, Dosti Ae 
DEMME MUNRI eye oe a Pl ee is 5 aie ee he ag 32 31.2 
Meee eDEtOre SECON GOPsAl =... <2. oe Siageie oe sje sie Seid pe ew oe en 51 50 
EE Tre Pee oe ET he a. an iiee Cons es Ae ERO 47.5 46 
Beeman tite pectoral ray. 2. ik LS. KPO 
meet monermuth pectoral ray iisd.2../o. 2 2 ees. 14 15.5 
eres OU Mint (pectoral Tay. 52.02) - J .52em oe sale clewise oid dees sada cles 15 16 
Smee OL tein Pectoral Way... ...k - -ie ep in de shee sb snees se Ly 18 
PC CLeventnl DeCtOlal Tay:.----- 500-2 pisos asia nie sas een emacs as Vy, 17.5 
Meena or rourreenth pectoral ray...5.... 2... eee eect ewe w ene 9 10 
Semmrntia Gc eths te). SST) Se ae, ees 9 9 
en Pre EMMy ED LW i. Og. ak We a ek 11 11.5 
Hongest (frst )ray of second. dorsal... ..: 2.2.2.2 60 ceeeeese cece cee ee 13 14 
ae MMMM AIMIIISLOTSS . 2). .- 4 cin «- «moves « gyn mininye «yen berenie vane 136 158 
Length to base of caudal, in millimeters..................00---eeeeee 123 142 
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XENERETMUS LEIOPS, new species. 

Plate 17, fig. 10. 

T'ype-specumen—Cat. No. 75813, U.S.N.M., 176 mm. long, from 
station 4410, off Catalina Island, southern California, depth 178 to 
195 fathoms. 
Very close to X. latifrons, differing in the coloration, the more 

slender form with longer caudal peduncle, the much longer lower lobe 
of the pectoral fin, the reduction of the plates on the breast and 
behind the vent, and the absence of the series of spinelets on the eye- 
ball, characteristic of all other known species of the genus. 

Dorsal, VI, 7; anal, 7; pectoral, 14; lateral line, 43. 
Head short and broad, the greatest depth eight-tenths the great- 

est width. Snout short, broadly triangular on its dorsal aspect, 
marked by a transverse depression behind the nasal spines. A shal- 
low transverse depression behind the eyes and a deeper one behind 
the occiput. Width and depth of the body about equal under the 
middle of the spinous dorsal. | 

Ridges and spines similar to those in X. latifrons, but not so strong. 
Interorbital space shallowly concave, narrow, without secondary 
ridges. No preocular spines; a pair of slender postoculars; 2 pairs 
of occipitals; a pair on the shoulder; nasal spines strong. The 
plate at tip of snout freely movable, bearing a single strong erect 
spine, somewhat curved backwards; lateral angles of the plate 
bound down by the integument, not terminating in free spines. A 
single slender spine near posterior end of subocular ridge, and one 
behind it at angle of preopercle. Opercular ridge weak, the stria- 
tions which diverge from the ridge above and below and cover the 
opercle in latifrons nearly or quite obsolete in this species. Margin 
of preopercle entire. Cheek below the subocular ridge unarmed, 
without plates or prickles. Eye very large, 2.75 in head, the surface 
wholly smooth, without trace of the strong spinelets present on 
latefrons and other species. 

Mouth horizontal, broadly U-shaped, the maxillary extending 
slichtly beyond the front of the eye. Teeth in broad villiform 
bands on the jaws; vomer with a subcircular patch, truncate pos- 
teriorly; palatines with well-developed lenticular patches, as broad 
as the mandibular band. A single long white maxillary barbel 
(forked at tip on one side, in the cotype) and one or two pairs of 
short mandibular barbels arising from the margins of the anterior 
pores. Gill membranes with a wide free margin posteriorly. 

Plates and spines essentially as in latifrons, but the spines more 
slender; in the ventral series, only a few of the anterior plates bear 
spines, and in the dorsal series the plates are smooth opposite the 
posterior portion of the soft dorsal; with these exceptions, all the 
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series are spinous throughout. A few imbedded plates between the 
mandibular rami. Breast plates thin, flexible, scale-like, with con- 
centric rings and weak radiating lines, so reduced that the anterior 
ones, at least, are not in contact. The paired postanal plates, so 
strongly developed in latifrons, are in this species obsolescent or 
wanting, or concealed beneath the integument. 

Vertical fins inserted more anteriorly than in latifrons, the distance 
from tip of snout to front of dorsal two-sevenths the total length to 
base of caudal (one-third that distance in latifrons). First dorsal 

spine inserted on the seventh plate, the last spine on the twelfth; 
first ray of second dorsal on the seventeenth, the last ray on the 
twenty-second. Behind the last dorsal ray are 18 or 19 plates 
(always 16 in latifrons). Anal inserted one plate in advance of the 
second dorsal. Spinous dorsal and anal convex in outline, the second 
dorsal emarginate. Pectoral deeply notched, the lower four rays 
greatly thickened, the uppermost of these modified rays the longest, 
the slender ray above it only two-thirds its length. In latifrons the 
posterior margin of the pectoral nearly truncate, the lower 5 rays 
thickened, the upper modified ray but little produced beyond the one 
above it. Ventrals short, reaching less than one-third the distance 
to front of anal, the vent immediately behind their base. 

Color dusky olive, whitish on breast and underside of head and on 
lips. Tip of snout, a blotch below the eye, and preopercles blackish. 
A black blotch downward from shoulder, involving base of upper 
pectoral rays. A series of oblong black blotches on sides, varying 
somewhat in number, size, and position. Basal portion of spinous 
dorsal white, the margin broadly black, the black area extending 
down nearly to base anteriorly on the membrane between first and 
second spines. Basal half of second dorsal translucent whitish, the 
distal half black, the two areas separated by a horizontal line. 
Caudal rays black throughout, the membranes lighter. Ventrals 
white; pectorals with the membranes light, the rays dark. 

Measurements in hundredths of length to base of caudal: 

Leiops Leiops Latifrons 
Station 

type. cotype. 4480 

EEE 6 ye SOR TRI a ESTAR SN gg a 20.8 21 21 
RIESE UTE tS i A SS ia ag ithe do ateern auie Gwe Cae clay 6 6 6 
ERNE hat Re clea arene an anc tc spec scesnasamnnaincitinan 7.3 8 7.5 
MEMERIMN Ite oi LN 2S 2 oS. aoe J eaa ae ca igaee > wicteeksenee 1.9 2 2.9 
NMG eee os cr cn cca ac enanenenasne natin dpandeceansis 12 12 13 
MEE tee ete Oe nace a Sinaia nab olnnngendaG bien abnadgatels 9 9.5 10.5 
REM Se ES ns Jo adc can na wn vee ce wu oon sth vusdawnesinins 6 6.5 6.5 
ee oda ee Wiaitinlw wtp diatada « aah RE 5.5 6 5.9 
IIE ER nn oe ocr ac eda vanes ceneanenessccucduquecaes 8.5 8.8 10 
ar UE ETON LO . 5 dike winners «1a Wiare wis supe ced akpieitbaee » Gown 10.5 10 11.3 
UMP URIICPIDBAUHCIG. 020. 2.5 e ee ene eet cece ween necenecenncsncs 42 45 41 
Distance from tip of snout to front of— 
ce ak cna w wlencceceunnuasaduwnucnuecens 28. 5 30 34 
AE No ae wie ode enwavnouwly dhcdweWeueeean cae 45 45 47 

PrNA WOE PETE OUD COREN TE | oo. ok sac c con nccnncccceccncuaccnccandcccacce 11 13.5 16.9 
Length of eleventh peotnval 172 I eee Pe nee ere Wo aes CES Oe ree 7 19 16.5 
Total length without caudal, in millimeters ..................-.0eeeeceees 169 133 132 
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Known only from the type and a single paratype from the same 

station. , 
X. latifrons. X. leiops. 

1. No black blotches on sides. 1. A series of oblong black blotches on 
2. Black margin of spinous dorsal of uni- sides. 

form width. 2. Black margin of dorsal widened an- 

3. 14 to 16 plates in median series behind teriorly to include greaér part of first 
dorsals. interspinous membrane. 

4. A series of 4 to 6 strong spinelets on | 3. 18 or 19 plates behind dorsals. 
eyeball. 4. No spinelets on eye. 

5. 3 to 5 pairs of well-developed postanal | 5. Median pairs of postanal plates little 
plates. developed, hidden beneath the in- 

6. Plates on breast stronger, usually in tegument. 

contact, completely covering the | 6. Plates on breast weaker and smaller, 
area. the anterior at least widely sepa- 

7. Pectoral nearly truncate, the thicken- rated. 

ed lower rays 5 in number, the long- | 7. Pectoral deeply notched, the thick- 

est of these little produced beyond ened lower rays 4 in number, the 

general margin of fin. longest of these much produced. 
8. Vertical fins more posteriorly inserted, | 8. Vertical fins more anteriorly placed, 

the length anterior to the spinous the predorsal length two-sevenths 
dorsal one-third the total to base of the total to base of caudal. 

caudal. 9. Caudal posteriorly truncate when 
9. Caudal posteriorly rounded. spread. 

XENERETMUS RITTERI, new species. 

Plate 17, fig. 11. 

Type-specumen.—Cat. No. 75814, U.S.N.M., 137 mm. long, from 
station 4366, near San Diego, depth 176 to 181 fathoms. 

Most nearly allied, perhaps, to X. latifrons, but differing from the 
latter in the coloration, the increased number of rays in the pectoral 
fins, the presence of two maxillary barbels instead of one, and in the 
much stronger ridges and spines everywhere on head and body. 
Branchiostegal membranes with an extremely narrow free-fold pos- 
teriorly. 

Dorsal, VII, 7; anal, 7; pectoral, 16; lateral line, 41. 
Shape similar to X. latifrons, but more robust, both width and 

depth of body greater than in that species. Head short and broad, 
the snout even wider and more bluntly trmgular than in Jatifrons, 
when seen from above. Interorbital space a shallow groove, some- 
what wider than in latifrons. A deep transverse groove behind the 
nasal spines, one behind the eyes and one behind the occiput. Ter- 
minal rostral plate with a single curved upright spine smaller than 
the nasal spines; supraocular and two occipital pairs of spines, as 
usual. Subocular ridge higher than in related species and bearing 
stronger spines, two on the posterior part of the cheek and two on 
the preopercle. No spines on margin of preopercle below the ridge. 
Cheeks below the suborbital ridge naked, without plates or prickles. 
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- Opercular ridge much more conspicuous than in latifrons. Margin 
of preorbital entire. 
Mouth wide, maxillary extending scarcely beyond the front of the 

orbit. Teeth in wide villiform patches in jaws and on vomer and 
palatines, the vomerine patch emarginate posteriorly. Two barbels 
constantly present on the end of the maxillary, the anterior the 
shorter. Four barbels arise from the margin of pores near man- 
dibular symphysis. Branchiostegal membrane with an extermely 
narrow free-fold posteriorly, where it crosses the throat. Eye con- 
tained slightly more than three times in the length of the side of the 
head; on the eyeball above the pupil a series of 5 to 7 strong spine- 
lets, hooked obliquely backwards and inwards toward median line. 
Body with the ridges higher, the spines stronger, and the inter- 

vening faces more deeply concave than in latifrons, the arrangement 
otherwise similar. Four pairs of strong postanal plates present in 
the type, and 24 heavy plates on the bieast. The ventral series of 
plates bear spines posteriorly as far as the front of the anal fin, all 
other series being strongly spinous throughout. No plates are 
present on the gular or branchiostegal membranes. 

First dorsal spine inserted on the seventh, the last spine on the 
thirteenth plate of the dorsal series; first ray of second dorsal on the 
seventeenth, the last ray on the twenty-second plate. Anal fin 
inserted opposite the second dorsal. There are 16 plates (sometimes 
15) behind the last dorsal ray. Pectoral wider than in related 
species, with 16 rays, the lower 6 or 7 thickened, with exserted tips. 
The fin is evenly truncate when spread, the lower rays scarcely pro- 
truding beyond the general margin of the fin; the membrane not 
incised between the upper unmodified and the lower thickened rays. 
Caudal rounded; ventrals reaching slightly more than one third the 
distance to front of anal fin, the anus immediately behind their base 
in adults, more posteriorly placed in the young. 

Color olive-brown, darker than in related species, this strongly 
marked on the under side of the tail, where the dark area extends 
well forward of the anal fin. Breast, abdomen, and lower side of 
head white, as is also much of the postaxillary region. About 8 in- 
distinct narrow dark crossbars on the back, better marked on the 

spines than on the intervening areas of the plates. A black blotch 
on the shoulder extending to the upper part of the axil. Pectoral 
translucent or whitish, a dark blotch occupying the base of the upper 
rays, and a wide dark bar on the distal half of the fin involving the 
rays only and not reaching their tips. Spinous dorsal with a broad 
black bar at base and a black margin, the rest of the fin whitish. Soft 
dorsal similar, but the basal black bar and the succeeding white bar 
narrow, the marginal black area involving more than half the fin. 
Caudal black, with a narrow white edge and an oblique whitish bar 

near base of upper half of fin. Ventrals and anal white. 
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‘ Measurements in hundredths of length to base of caudal: 

Lenpth’ of head... 2.05. ..4 ee Pee nee oS 24.5 
Length ofjsnout..:05-2 4222 22 ae Pe 2 ET. YE 6.5 
Diameter of orbit... -2:..15¢g ies ee eee deena tees. ae ae 7.5 
Interorbital width spose eee ta ko ek epee ae Bak 
Width OMhead ts. 2 se see ne ent et are an 15 
Depth dtiicceiput.2s.8 se Ce ere ee eee Th 
Distance from tip ofisnout to\end of niaxillary....-2 222.5279. 922. eee 7.5 
Width, of, mowthis: 2 aye cee Ge ie AL Soe EO 2 Se 7.5 
Greatest depth of bedy.. ...:- 2-25-25. 421. cb te eee er 13 
Leneth of caudal pedunele........2. 002-02 j.0: 22 eee ke ee 40 
Distance from tip of snout to front of dorsal.--..../--_. 7.2.22... eee 32.5 
Distance from tip of snout to second dorsal: ......22.-/. 22222422 49.5 
Distance from tip of snout. to anal: 62.2202 0 Se eee 49 
Length of second pectoral ray... 22042) 2. 52.2010. ee 16.5 
Length of ninth pectoral ray..c. 5.22% joeshh eden ee-. 2 [een ee 14 
Length of twelfth pectoral ray... 223-0203 ee 17 
Length of sixteenth pectoral ray 2.272.220.0252 Pde ee ee 6 
Length’ ef ventral fin oo 52) Sesame) SOO ee 9 
Length of cawdaldim. s/)l2200.0 ee le Ped ee ee 13 
Length: of first ray of second dorsal: Jose. | ce ee ee 12.5 
Total length to base of caudal, in millimeters...............---------+------- 1122 

Four paratypes were obtained from the same station and one from 
station 4322, near San Diego, depth 227 to 193 fathoms. These 
specimens vary as follows: Dorsal, V to VII, 6 to 7; anal, 6 to7; 
pectoral, 16 (17 on one side of one specimen), 6 or 7 of the lower rays 
thickened and exserted. 

The species is named in honor of Dr. W. E. Ritter, director of 
the Scripps Institution for Biological Research. 

XENERETMUS TRIACANTHUS (Gilbert). 

In addition to the characters given in the preceding key to species 
the following may be presented: Prepectoral region, except that part 
opposite the upper two pectoral rays, covered with large plates, those 
in latifrons thinner and concealed. Breast wholly covered, the plates 
all overlapping. The normal arrangement of the breastplates is the 
following: The median series consists of two pairs in front of ventrals, 
with a minute plate lying posteriorly between the bases of the two 
ventral fins; in front of the paired plates are three median unpaired. 
At the side of the median series 4 plates form an anterior continua- 
tion of the ventro-lateral series, each plate with a slightly raised 
center. Between these and the series at base of pectoral fin is an 
irregular series of 4 crowded plates. There are also 4 at the base of 
the pectoral fin, the uppermost concealed beneath the integument. 
The minute plate between bases of ventral fins does not become en- 
larged and interpose between the plates of the posterior pair, as some- 
times in latifrons. The commonest irregularity is in the coalescence of 
the anterior pair of median plates, or in the division of the median 
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plate which lies in front of the anterior pair. In different specimens, 
therefore, the number of paired median plates may vary from one to 
three. 

There are three pairs of well-developed mental barbels. 
Vomerine patch of teeth subcircular, the posterior margin indented. 

Palatine bands about as wide as those in jaws. 
Small round spots (bright blue in life, surrounded by narrow dusky 

rings) are invariably present, though varying greatly in number. 
The most conspicuous spot occupies the depression on median line 
behind the supraocular spines. A smaller spot is usually present 
between the eyes, one on upper part of opercle, and one on median 
line of back between first and second pairs of dorsal plates. Other 
spots are less constant in position. 

In 22 specimens the fin rays are as follows: 

Dorsal Dorsal 
spines. rays. | “nal rays 

V VI 6 7 Gr ee 
“os En TEES. 5) SASS SES ES eae Se Se ere a ne are ane epee oe ee ee il 21 7 15 19° 3 

The pectoral rays are always 13 (9+4) in number. Median plates 
on caudal peduncle 16 or 17 in number. 

Inst of stations. 

Fathoms. 
4305 | Off San Diego-......-- 67-116 
4310 |-2--- Oss ae ee eas 71- 75 
AB DO Nona icters LO eee see ERNE 110-199 
4343 |.22-. GOs see at eee oe 55-155 
ASA lear MORE oop Uae meterie So 50- 58 
ASS Al sete es COPeeeaeenen ste ae 85-164 
ASSO) eae 2 CG Ko ae i es See 80- 89 
4453 | Monterey Bay..--..... 49- 53 
4457 22... Gotta s. Sees 40- 46 
4460 |...-. GOR ees ore 55-167 
4472 |..... Ol Sase aaa Saeae as 59- 71 
4473 |...-. GOseer sR ae 54- 65 
4482 |_..-. GCOS Aee Sear aiianer 43-— 44 
4518 |55 2% MObaa a eet Smee 66-140 
4554 |..... GIO RENE Sas Ap een rae eae 60- 80 

ODONTOPYAZIS TRISPINOSUS (Lockington). 

Taken at the following stations: 

Fathoms. 
ASNG Oe San Die oss 2822517) esee Ae. oe 67-78 
AANZy | RMEODTCLCY: SaY a ciew's oh ced act cisences Sette ee 49-50 
4453 |....- COS Me eas Ee aes Oe eee wag 49-51 
4454 |_ 2... GLO et mer ioe oniete ae URL e ee Mee eee 65-71 
ALTGAL! <2 33 Ore Pls bt See. Se la tins SR ea edie 25-39 
BAI Vea MOM e so cee eee Rare cas aeiamc are ie ane eae 11-19 
4487 |..... GM. Pea Sieh. ccf bed Sees eter, ets 18-19 
4489 |..... aia ate sn 2 HS atin ort aie a es ee eee 18-20 
4519 |..... Eoin nig re ie a ane a es a 27-35 
A500) ||. 0 = 2 COE S Sore = « wiomaicje.c eee cereee ste teenie sete 50-57 
4552 |..... AVS 2. doo e se SUES eee ids oe eas 66-73 
4562 )..... Oe Wale a's b antes a ole mm aaa otaatS OMe 10-11 

59758°—Proe.N.M.vol.48—14——-23 
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CAREPROCTUS MELANURUS Gilbert. 

A single specimen taken at station 4307, off San Diego, depth 
169-496 fathoms. 

PARALIPARIS CEPHALUS Gilbert. 

Fathoms. 
457 MOTISan Diels. c2cn eee Joeee oe do eee 161-510 
eBoy Se ORE iets kya) eA EES Ser ee en 514-541 
4380 | Off North Coronado Island.............-.. 530-618 

No trace of a membrane narrowing the wide gill-opening, which 
in all the specimens collected appears to extend from above the 
pectoral to a point entirely below the pectoral fin. The condition 
reported in one of the cotypes, which is said to have had the gill- 
opening restricted to the area above base of pectorals, has not been 
verified in any of the numerous specimens subsequently examined 
and must be considered questionable. Through an error in the 
original description, repeated by Jordan and Evermann,' the maxillary 
is said to be ‘‘shghtly more than length of head.’”’ This should read 
slightly more than half length of head. 

PARALIPARIS ULOCHIR Gilbert. 

Two small specimens from stations as follows: 

Fathoms. 
4516 718-756 
4538 795-871 

The integument is largely lost, so the original color of these young 
specimens can not be given. The head is dusky and the abdomen 
lined with black. 

PARALIPARIS MENTO Gilbert. 

Plate 18, fig. 12. 

One specimen, 75 mm. in total length, from station 4512, Monterey 
Bay, 309 to 536 fathoms. 

Agreeing with the description of the type in the salient characters 
of this very striking species, but differing in certain details of measure- 
ment. 

Length to base of caudal, 65 mm. Length of head, twenty hun- 
dredths of total length without caudal; greatest depth, at occiput, 
22; greatest width of head, 12.5; diameter of eye, 5.5; length of 
snout, 6; interorbital width, 8.5; length of maxillary, measured from 
tip of snout, 9; width of gill-slit, 7.5; length of longest upper pectoral 
ray, 24; of longest ray of lower lobe, 25; of shortest ray in notch, 5. 
The chin is broad, rounded, and prominent, slightly protuding beyond 
the profile, but the mandibular margin shuts within the premaxillaries. 

1 Fishes of North America, p. 2141. 
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The pectoral is very low and with nearly horizontal base. The gill- 
opening is rather wide, but is entirely confined to the suprapectoral 
region. 

Dorsal, 58; anal, 53; pectoral, 16. 
The original description credits the type-specimen with having but 

43 rays in the anal fin, but this is obviously a misprint for 53, as the 
dorsal and anal seem to differ in number by about 5 ie inaaeeage 
this relationsip. 

PARALIPARIS DEANI Burke. 

Paraliparis deant BurxKE, Proc. U. 8. Nat. Mus., vol. 43, 1918, p. 571; southeast 
Alaska. 

A single specimen, 92 mm. long to base of caudal, from station 4540, 
Monterey Bay, depth 389 to 551 fathoms, probably belongs to this 
species. It agrees in most respects, but has a somewhat smaller eye 
and greater depth. The presence of prickles on the pectoral fins can 
not be verified. 

The occiput is arched, somewhat as in P. cephalus, with broad 
interorbital area and wide blunt snout; the mouth is horizontal, the 
maxillary extending to below posterior fourth of orbit. Gill-opening 
wide, extending along the upper half of the pectoral fin. Upper ray 
of pectoral on a level with middle of orbit. Pectoral without deep 
notch, the lower three or four rays forming a lengthened lobe, the 
longest ray reaching beyond the front of the anal; the rays immedi- 
ately above this lobe are more widely separated than those in the 
upper part of fin. 

Length of head, twenty-two hundredths of total length without 
caudal; greatest width of head, 13; greatest depth at occiput, 19; 
width of mouth from angle to angle, 10; distance from tip of snout to 
end of maxillary, 11.5; to base of lowest pectoral ray, 13; to vent, 15.5; 
length of snout, 7; diameter of eye, 5; interorbital width, 14. 

Dorsal, 59; anal, 49; pectoral, 16. General color light, the abdomen 
and eye blackish. 

PARALIPARIS ALBESCENS, new species. 

Plate 18, fig. 13. 

Type-specomen.—Cat. No. 75816, U.S.N.M., a female with well- 
developed ova, 63 mm. long, from station “4515, Monterey Bay, 
198 to 495 Pa hat. 

Not closely related to any other species, the head, body, and fins 
uniformly translucent or whitish, the gill-slit wide, extending to 
opposite tenth or eleventh pectoral ray, the upper ray of pectoral fin 
on level of middle of eye, the fin many-rayed, short, moderately 
notched, the rays of lower lobe all widely exserted, the longest 
equaling those of the upper lobe. 

Length of head twenty-four one-hundredths of total length without 
caudal; width of head behind orbits, 15.5; depth at occiput, 21; 
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diameter of eye, 6; length of snout, 6; axial length of snout, 4; 
length of maxillary (from middle of premaxillaries), 8.5; width of 

mouth between the outer angles, 13.5; length of gill-slit, 9.8; distance 
from tip of snout to vent, 20; to lowest pectoral ray, 15.5; distance 

between lowest pectoral rays of the two sides, 5; distance from tip of 
snout to front of anal, 33; to front of dorsal, 24; length of pectoral 
base, 12.5; longest ray of upper lobe, 14.5; longest ray of lower lobe, 
17. Dorsal, 3+ 46; anal, 44; pectoral, 18. 
Head short and broad, with large eyes and very short snout, the 

latter protruding slightly beyond the mouth; mouth horizontal, the ~ 
maxillary reaching to below middle of eye. Teeth acute, simple. 
Nostril single, without tube. Gill-opening extending down to opposite 
the tenth or eleventh pectoral ray. Pectoral inserted high, the upper 
ray on level of middle of eye, the lower ray in a vertical line which 
falls behind the orbit; the two fins well separated below. All the 
rays of lower lobe are widely exserted; none extend beyond front of 
anal. The lobes are short, and are connected a rather deep notch, 
with two or three widely spaced rays. Anus below the middle of the 
opercle. 

Dorsal beginning above the upper end of gill-slit, the first three 
rays exceedingly delicate and spine-like, apparently separated from the 
others by a short interval of membrane which contains no rays. 
The caudal contains four fully developed rays, its basal third joined 
to dorsal and anal. 

Color translucent or whitish throughout, the sides with minute 
distant black specks, visible only with aid of a lens. Mouth gill 
cavity and peritoneum without black pigment. 

Only the type known. 

PARALIPARIS CAUDATUS, new species. 

Plate 18, fig. 14. 

Type-specimen.—Cat. No. 75815, U.S.N.M., 86 mm. in total 
length (77 mm. to base of caudal). from station 4527, Monterey Bay, 
183 to 337 fathoms. 
Resembling P. ulochir in the restricted gill-slit and the wide 

pectoral, but differmg among other characters in the shorter, deeper 
body, and the wider, many-rayed caudal fn. In P. ulochir, the 
trunk tapers to an extremely slender tail, the fm composed of but 
4rays. In P. caudatus, the base of the caudal has an easily apprecia- 
ble width and the fin contains 10 or 11 rays. 

Length of head thirty one-hundredths of total length to base of 
caudal; greatest width of head, 17; greatest depth (at nape), 26; 
length of snout, 9; diameter of eye, 5; interorbital width, 12; length 
of maxillary, 13; width at outer angles of mouth, 15; width of gill- 
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slit, 5.5; distance from tip of snout to anus, 21; to base of first 
dorsal ray, 30; length of caudal, 13; width of pectoral base, 18; 
longest ray of upper pectoral lobe, 14; of lower pectoral lobe, 28; of 
shortest rays in notch, 5. 

Dorsal, 53; anal, 50; pectoral, 28. 
Dorsal eae een arched at occiput and nape, the origin of 

dorsal but little behind the apex of the arch. Profile of head strongly 
declivous, that of snout nearly vertical; interorbital region trans- 
versly wide and flat; mouth horizontal, at lower profile, the snout 
protruding a trifle beyond the premaxillaries; maxillaries extending 
to below posterior margin of pupil; majority of the teeth in both 
jaws rather short triangular, with a distinct pair of lateral cusps, a 
few of the teeth at the margin of the band simple. Gill-slit short, 
confined to suprapectoral area, covered by a long tongue-shaped 
opercular flap; nostril single, with slightly raised margin; pores on 
head rather small. Vent well forward, under the posterior margin of 
cheek. 

Origin of dorsal vertically above anterior part of gill-slit; basal 
fourth of caudal fin attached to dorsal and anal. Upper pectoral 
ray on level of middle of eye, the lower rays of the two fins closely 
approximated under the posterior portion of the eye. Upper pectoral 
lobe short, wide, and bluntly rounded, scarcely reaching vertical 
from front of orbit. The three lower rays are short and largely free, 
the four above it forming a very long narrow lobe, with only the tips 
free, extending beyond the front of the anal. Above these, the fin 
is abruptly and deeply notched; the rays in the notch very delicate, 
but little more widely spaced than the rays above. 

Peritoneum and lining of gill-cavity black, showing through the 
integuments. Caudal fin and the neighboring parts of dorsal and 
anal dusky. Kye dark. Head and body otherwise light in color, 
perhaps reddish in life. 

Only the type known. 

RHINOLIPARIS ATTENUATUS Burke. 

Three specimens of this species were taken at the following stations: 

Fathoms. 
4515 MonuETey ac as shine Cee Sem as aac: 198-495 
4540 |....- GO eee sete ER ie See ey ee cere 389-551 
4541 |..... GO SARIS Ne ss SK ee ee 381-633 

There seem to be typically 7 rostral filaments, 3 in an upper 
series, with the unpaired filament on the median line, and 4 in a 
lower series of 2 pairs. In 1 specimen, the pyloric cxca are 7 in 
number. The pectoral rays are 21. Branchiostegals 6. 
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LIPARISCUS, new genus (Liparididae). 

Allied to Paraliparis and Nectoliparis, agreeing in habit with the 
former, and with the latter m having but 5 branchiostegal rays, 
while all other genera and species in this group have 6. 

No trace of a ventral disk. Vent posterior in position, lying in 
the area between the lower pectoral lobes. Pectoral fin greatly 
reduced, but the two lobes connected, not separate and distinct as 
in Nectoliparis. ‘Teeth simple, in narrow bands. Branchiostegals 5. 
Gill-sht narrow, confined to the suprapectoral region. 

Type of the genus.—Lipariscus nanus, new species. 

LIPARISCUS NANUS, new species. 

Plate 19, fig. 15. 

Type-specimen.—Cat. No. 75817, U.S.N.M., 47 mm. long, from 
station 4461, Monterey Bay, 285 to 357 fathoms. 

Length of head twenty hundredths of total length to base of caudal; 
length of snout, 5; width of interorbital, 8; diameter of eye, 6; width 
of head, 13; length of maxillary, 8; length of gill-slit 2.5; pectoral 
greatly reduced, enveloped in a thick membrane, its upper ray on a | 
level with lower margin of pupil. The lower lobe consists of only 2 
rays closely apposed and but slightly lengthened. The total number 
of pectoral rays is 12 or 13, the upper lobe also short, the mtermediate 
rays in the notch 2 or 3 in number, more widely spaced than the other 
rays. Lower pectoral rays separated by a wide interval. 
Body deepest at front of dorsal, the occiput not gibbous. Inter- 

orbital space narrow, equaling the diameter of the eye. Snout short, 
very bluntly rounded, the mouth inferior, horizontal, the maxillary 
reaching a vertical from hinder edge of pupil. Nostril without tube. 

Caudal narrow, with 4 rays, its basal fourth joined to dorsal and 
anal. Gill-slit very short, confined to area above base of pectoral; a 
narrow triangular opercular flap. Vent posterior in position, under 
the middle of the base of the pectoral. Snout and sides of body 
dusky; lining membranes of mouth, gill cavity and abdominal cavity 
jet black, the opercular region and the abdomen thus appearing 
black. 

One paratype from the type-locality, and three others from station 
4468, Monterey Bay, 32 to 309 fathoms. 

NECTOLIPARIS PELAGICUS Gilbert and Burke. 

A very widely distributed deep-pelagic form, extending from the 
coast of southern California throughout the Bermg Sea and south to 
the shores of Hokkaido, Japan. It has been frequently captured in 
Bering Sea in open intermediate nets dragged at 300 fathoms. In 

the present collection, several specimens are included, which appar- 
ently entered the open trawl on its way to the surface. 
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Inst of stations. 

Fathoms. 
Ara Oe Sar DOR O ey le ee 301-487 
4403) Ott sam Nicolas Islandi. - 2-2 25222-22222 202 581-594 
45390) MOMTOROV) DAV Eat mela Spans nas does oe ia 465-609 
A5LA tLe LO ed A a ae ee ae Te ee 381-633 

RHINOGOBIUS NICHOLSI (Bean). 

Abundant in the harbor at Avalon, Catalina Island. Has also 
been taken in shallow water, but not between tides, at Monterey. 

RATHBUNELLA HYPOPLECTA (Gilbert). 

A young specimen 29 mm. in extreme length, was taken by the 
‘“‘tangles”’ on rough bottom near Santa Rosa Island (station 4431), 
in the Santa Barbara Channel, at a depth of 38 to 41 fathoms. On 
account of its small size, it is not possible to verify the characters 
alleged to distinguish this species and the very closely allied R. allenc. 
The scales are not yet fully developed, but leave the top and sides of 
head, the nape, and a strip along base of dorsal fin naked. The 
depth is one-seventh the length to base of caudal. The first five 
dorsal rays are shorter than the succeeding and appear slightly 
differentiated. 

The color pattern is sharply defined on a light background. Along 
median line of sides, runs a narrow brown streak, marked below by 
about 10 V-shaped prolongations, and above by an equal number 
which alternate with the first. The basal half of the dorsal fin is 
marked by 14 or 15 small dark brown spots, evenly spaced. Anal 
with a narrow submarginal biack streak edged with white. Pectorals, 

-ventrals, and anal unmarked. Dorsal, 46; anal, 32. 

PLECTOBRANCHUS EVIDES Gilbert. 

Several specimens, from the following stations: 

Fathoms. 
Asconl Near Sam. Diero\in. 2 .SJac5 Soe eee eee ce 110-199 
4365 eae aoe clio tn ent Ns STAI Ar ce 130-158 
ABG7: r= se2 Oe pyere eee ne os hess So okt ae eee feet 201 

Only the type was heretofore known, taken on the coast of Oregon 
at a depth of 46 fathoms. 
The two canines in the front of the jaw, strikingly developed in the 

type, are little evident in the majority of these specimens. The 
nostril is provided with a very thin walled tube, which greatly 
resembles a simple flap when collapsed, and was so described in the 
type. As in Porochinus hemphilli, there are no pores along the course 
of the lateral line, but a series of imperforate papille mark its course. 
A series of similar papille, more closely crowded, on the suborbital 
area, 
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CRYPTOTREMA CORALLINUM Gilbert. 

One specimen, 134 mm. long, from station 4420, near San Nicolas 
Island, depth 32 or 33 fathoms. 

The teeth have been inadequately described in the species. In the 
front of each jaw is a close-set series of strong conical teeth, the 
series continued on the lateral margins of the jaws and the teeth 
there greatly decreasing in size. Behind the outer series is a rather 
broad patch of short villiform teeth, which are confined to the 
anterior part of the jaw, the patch in the mandible smaller than that 
in the maxillary. A single more or less irregular series of small 
conical teeth on the vomer and the contiguous part of the palatines, 
the latter with only two or three of the teeth on its extreme anterior 
portion. 

In the specimen before us the diameter of the eye is slightly less 
than the length of the snout, and is contained 44 to 44 times in the 
length of the head. The longest pectoral rays are below the middle 
of the fin, but the lowermost rays are progressively shortened. The 
black blotches on sides are formed as local intensifications of brownish 
bars which descend from the back. Each of the blotches is forked 
indistinctly, forming an inverted V. 

EMBRYX PARALLELUS, new species. 

Plate 19, fig. 16. 

Type-specumen.—Cat. No. 75818, U.S.N.M., 387 mm. long, from 
station 4514, Monterey Bay, depth 394 to 406 fathoms. 

Closely related to E. crasstlabris, characterized by the parallel, 
nearly vertical sides of head, the thickened lips, the uniserial pre- 
maxillary teeth, and the dark coloration. From crassiabris it 
differs principally in the much broader head, and the more extensive 
scaling of the sides of the head. In crassilabris the greatest width of 
head is a trifle more than one-third the length of the head; in paral- 
lelus it is one-half that length. | 
Body very slender, the depth 14.3 times in the total length. Head 

with nearly vertical parallel sides, of nearly uniform width to the 
base of the snout, the outline of which is broadly rounded, seen from 
above. Lips and adjacent tissues soft and fleshy. Lower jaw 
included, shutting wholly inside the premaxillary teeth. Maxillary 
reaching vertical from middle of eye. Eye less than length of snout, 
5.8 times in length of head. Premaxillary teeth cardiform, close 
set, in a single series, the teeth diminishing slightly laterally, the 
series short, extending but little more than half distance to angle of 
mouth. Mandibular teeth anteriorly in a broad band, the anterior 
and posterior series obviously enlarged, the band abruptly constricted 
at the middle of the side of the jaw and continued a short distance 
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laterally as a single series. Vomer and palates toothless. Series of 
large pores along sides of snout and on mandibles, all other pores on 
head moderate or small; two of these conspicuously placed in the 
same vertical behind the orbit, one on the preopercular margin above 
its middle, and another nearly vertically above it at side of occiput. 
Opercular membrane forming a wide flap which overlaps the basal 
portion of upper pectoral rays. Lower end of gill slit scarcely 
below base of pectoral, opposite the middle of the rather long ventral 
fins. | 

Posterior line of occiput midway between the front of dorsal and 
front of eye. Axil of lower pectoral ray midway between the tip of 
the snout and the vent. Pectorals reaching half way from their base 
to the front of the anal fin; posterior margin of pectorals broadly 
rounded, the rays all branched, the lower rays with thickened mem- 
brane and exserted tips. 

Vertical fins scaled nearly to their tips; pectorals with about half 
of the posterior face and the basal third of the anterior face scaled. 
Occiput covered with reduced scales nearly as far forward as the eyes; 
opercles, subopercles, the upper branchiostegal ray, and the greater 
portion of the cheeks and preopercles covered with densely crowded 
very small scales. 

Lateral line running from shoulder obliquely downward to slightly 
below middle of body, traceable backward to within a head’s length 
of the tail, having regained middle of body at this point. 

Color dark-brownish or purplish, the lower side of head and the fins 
darker. Lining of mouth, gill cavity, and body cavity black. 

Measurements in hundredths of total length: 

Paral- Crassi- 
lelus. labris. 

ee meee Lae ones Wake ea 12 US et a Aa ee 15 14. 2 
oo STL Gi SENT BR NS Mtr eget ae ete emg ree 3. 9 3. 6 

Diameter of eye.....-..- PM RINe Sete gat s an calc al ita seein aan i's) eal we 2.6 3. 2 
Pee eer amat ey OE SMOUG: 26-2. sa.- alr eh Oe wn ae awe ie ee 6.6 4.8 
eT e mN UE EMOTO ee a bea g 15 5 

Per eoan AnOpeLrcles.s. 2 isa h lis Tle or. See eee: as 4.8 

ee pbmMas Wainy ath, Sid fh oS ae URS oe ee 5.5 4.8 
Perea TIMORESE 4s Aes Xai ae iced cd. Selb bolded se ha iee Le 6.5 6.5 
Distance from tip of snout to posterior line of occiput..-......--.--.-- 9.5 9.7 
Distance from posterior line of occiput to front of dorsal.......-....... 7.5 7.8 
mormceirom tip of snout to Vent... ..-22--- 2-25 - pene seen ae ase 28 28. 5 
CED ERMOMOn seers tt) ee oe ae nt poe hee dee cone 8.3 "3 
nee mniiemis eo ROL ele TL nk OS Se Le 2 1.5 
CIs reir FOS teat lings ae te et beet. le ie ee ata ait. 7 6 
rem erential MOV IMeLers... 2... .. . -< 2+.5 a+ «ain edie s ed Meas Win a nle's 387 303 

Only the type known. 

APRODON CORTEZIANA Gilbert. 

4423. Off San Nicolas Island, 216 to 339 fathoms. 
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FURCIMANUS DIAPTERUS (Gilbert). 

Males are much less abundant than females and are recognizable 
externally by the much larger mouth and the stronger teeth, the 
maxillary extending to a vertical which traverses the middle of the 
orbit, while in females a vertical line from the tip of the maxillary 
passes through the front of the pupil, or a trifle behind that point. 

Ivst of stations. 

Fathom ie 

LYCONEMA BARBATUM Gilbert. 

A single specimen at station 4358, off San Diego, depth 167 to 191 
fathoms. 

Measurements in hundredths of total: 

mm. 

Total leneth, aneliding caudal... 2s ee See ae 121 
Peneth of head... 2 oe ee ee ne we eee See 18.5 
Penegth or smout!))-2 fos ec eee es ee 4.6 

Diameter ofleyes 2.200 fo. 228 (PRR SL BO See eee 6 
Greatest depth... - 4. 4220h0ki 224 . Leeda! eee 3 ee 9.5 
Distance from snout to front of amal._5-24..$5 2.252 bee pene: 4 1 34 
Distance from-snout to front of dorsah.._-.--. --.---.---.-¢-4-2- 42-5 eee 21 
Length of pectoral. 222282520254 s sea oe oe ee 9.5 
Length of ventrallet f. 2.2922 Oe ae ee 23 

So far as known, this species is confined to southern California. 
The statement by Jordan and Evermann ‘ that it inhabits the coast of 
Alaska is without warrant. 

MAYNEA CALIFORNICA, new liam 

Plate 19, fig. 17. 

Type-specimen.—Cat. No. 75819, U.S.N.M., 140 mm. long, from 
station 4421, off San Nicolas Island, 229 to 298 fathoms. 

Dorsal 110, anal 93, both counted to middle of caudal fin; pectoral, 
12. 

Length of head, fifteen hundredths of total length; length of snout, 
3.5; diameter of eye, 2.3; interocular width, 2; maxillary length, 5; 
greatest width of head, 6; length of gill-slit, 5; greatest depth of body, 
9; predorsal length, 18; length before anal fin, 36; width of pectoral 
base, 3; length of pectoral, 8. 
Body slender, moderately compressed, deepest at abdomen; occipi- 

tal region approximately quadrangular in cross section, the upper sur- 

1 Bull. 47, U. S. National Museum, pt. 3, 1898, p. 2475. 

csp 
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face nearly flat, the cheeks vertical; snout broader than long, little 
declivous, depressed, subacute; nostril tube single, short, immedi- 
ately behind the upper lip; mouth moderately oblique, distance 
between angles of mouth equal to length of gape; tip of maxillary 
extending nearly to below middle of eye; jaws about equal, the lower 
scarcely included within the upper; upper jaw not protractile, the 
lower lip with a frenum; no barbels; teeth all short, conical, strong; 
premaxillary teeth anteriorly in two well-separated series, those of the 
anterior series larger, the posterior series alone continued laterally, 
but not reaching much beyond middle of gape; mandibular teeth 
somewhat larger, in a double series anteriorly, with a few irregularly 
interposed teeth near symphysis, the posterior series continued farther 
laterally than the anterior series; strong conical teeth in a single 
series on palatines, these larger than the teeth in the jaws; a single 
series on head of vomer, with a few scattered teeth behind it. Skull 

firm, no large mucous channels or pits in any of the bones; a series of 
large pores around the eye, one along mandible and preopercle, and a 
series curved forward from shoulders across occiput. Gill-openings 
narrower than in Bothrocara, the distance between their lower ends 

equaling the length of the snout, less than two-thirds the length of the 
gill-sht, which begins above the base of the pectoral and extends well 
below it. Gull-fringes ample, in 4 pairs, a wide slit behind the fourth 
arch; gill-rakers reduced to little more than papille, 13 in number 
on outer arch. Pseudobranchie obsolete. A single short, thick 
pyloric cecum. 

Origin of dorsal fin over middle of pectoral, the fin lower ante- 
riorly. Dorsal and anal rays slender, once forked near the base, the 
posterior branch again forked at its middle, the anterior branch simple 
throughout; caudal rays only once forked. Pectorals with broad 
base, the posterior margin evenly rounded, the length slightly more 
than half head, more than one-third the distance from its base to 

origin of anal; pectoral rays twice or thrice forked. 
Scales small, rounded, nonimbricated and rather distant, covering 

sides of body and basal portions of vertical fins; the pectoral fins and 
the distal portions of vertical fins, the nape and the entire head 
scaleless; scales on breast and belly much reduced, smaller and 
partially absorbed. No trace of lateral line. Skin on head and body 
not lax, the texture like that in Lycodes; fin membranes not thick- 
ened, except at base. 

In spirits brownish yellow, darker along the back, a broad margin 
of the vertical fins and the entire pectorals translucent. Buccal and 
branchial cavities whitish, peritoneum slightly dusky. In life, the 
entire fish is tinged with light rose-red. 

Type 140 mm. long, from station 4421, off San Nicolas Island, 
depth 229 to 298 fathoms. Only the type known. 
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Apparently closely allied to Maynea patagonica, but less robust, 
with sharper more-tapering snout, more posterior insertion of dorsal 
fin, longer pectoral fin and wider gill-slits. In MU. patagonica, the 
dorsal fin has its origin in advance of the base of the pectoral; the 
pectoral fin is short, less than one-third the distance between pectoral 
base and origin of anal fin; and the gill-slit extends only to apoint 
just below the middle of the pectoral base. IU. patagonica also is 
said to have developed pseudobranchiae. 

Maynea bulbiceps Garman is apparently without pores on sides of 
head. The figure of the type represents the fin rays as simple, but 
in a note kindly communicated to me by Mr. Garman, I am informed 
that they are not simple, the median pectoral rays being thrice 
divided. Gymnelis conorhynchus Garman should apparently be 
referred to Maynea rather than to Gymnelis, the latter being character- 
ized by the entire absence of scales. MM. conorhynchus seems to have 
no pores on head, the dorsal and anal fins have less numerous rays, 
while the rays of the pectoral are more numerous than in 
M. califormica; also, the suborbital ridge is swollen and prominent, 

‘ making the mouth appear inferior. In other respects it appears 
closely related to M. californica. 

LYCOGRAMMA, new genus (Zoarcidae). 

A deep-sea Lycodid, without ventral fins, with wide gill-slits con- 
tinued well forward under the throat, the two narrowly separated 
anteriorly; the bones of head deeply channeled for sensory canals; 
the body scaled; the lateral lines distinct, two in number, the anterior 
running high on sides, parallel with the back, discontinued at a point 
about one orbital diameter behind the vent; the posterior le be- 
ginning below and slightly in advance of this pomt and running 
along middle of sides to the tail. 

Type of the genus —— Maynea brunnea Bean. 

LYCOGRAMMA BRUNNEA (Bean). 

Plate 20, fig. 18. 

The following description is based on a specimen 271 mm. in total 
length from station 4380: 

Dorsal, 107 (without caudal); anal, 92; pectoral, 17 on each side; 
upper lateral line with 25 pores. ; 

Length of head, 24.5 hundredths of total length; diameter of eye, 
5.3; interorbital width, 4.5 (bony interorbital width, 3.5); length of 
snout, 7.5; length of maxillary, 10; greatest postocular width of 
head, 10; distance between front ends of gill-slits, 1.3; distance from 

snout to front ends of gill-slits, 14; greatest depth of body, 15; 

1 See Proc. Zool. Soc. London, 1881, pl. 2, figs. C and D. 
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distance from tip of snout to base of first dorsal ray, 26.6; distance 
from tip of snout to vent, 40; length of longest dorsal rays, 7.2; 
longest anal ray, 5; length of pectoral. 12. 

Body compressed, sides of head vertical, greatest depth at front of 
dorsal; profile of head declines in a straight line from occiput to 
snout, the profile of the latter rendered concave on account of its 
protruding terminal portion; end of snout vertical. In fresh speci- 
mens the eyes completely fill the sockets and the mucous pits are not 
conspicuous. Mandible included, shutting within the outer series 
of premaxillary teeth. Mouth oblique, the vertical from end of 

- maxillary crossing eye behind its middle. Mandibular teeth in a 
broad band anteriorly, the outer series scarcely enlarged, the band 
rapidly tapering laterally to an irregular single series or a narrow 
band; premaxillary teeth consisting of an outer series, usually more 
or less enlarged anteriorly, and an inner series of shorter slenderer 
teeth directed downwards and backwards. The two series are widely 
separated anteriorly, but converge laterally, and both usually reach 
the angle of the mouth. Both anteriorly and posteriorly, small teeth 
may occur in greater or less numbers between the two rows, thus 
producing a broad band in front of jaw, and a narrow band at the 
side. Vomerine teeth in a single series or a short narrow transverse 
band of not more than two irregular rows. Palatine teeth in a single 
series, which is irregular or sometimes even two ranked, the series 
long, extending from near vomer to opposite angle of mouth; both 
vomerine and palatine teeth well developed throughout, in young 
as well as in adults, as strong as the premaxillary teeth. 
A single short nostril tube. Giull-slits continued weil forward 

under throat, separated by a narrow isthmus, which is behind the 
vertical from posterior margin of orbit a distance but little less than 
the ocular diameter. Branchiostegals 6. Pseudobranchie well 
developed, consisting of about 10 filaments. Gill-rakers short -and 
broad, movable, abruptly curved below the enlarged spinous tip, 
3+15 im number. 

’ Body completely and rather closely scaled; scales on breast, belly, 
and nape much reduced in size; head naked; anterior portions of 
dorsal and anal fins enveloped in thick gelatinous tissue, and scaled 
almost to their margins; posteriorly the naked margin widens 
rapidly, until it embraces the entire height of the fins; pectorals 
scaled only on extreme base. 
A narrow line of minute close set pores from near upper rim of 

orbit to posterior line of occiput, the line curved, with the convexity 
outward. Upper lateral line beginning at shoulder, rising gently and 
continued parallel with back to a short distance behind vent, con- 
taining 25 to 28 pores; lower lateral line beginning on middle of sides 
immediately in front of end of upper line, continued to base of tail, 
though frequently indistinct posteriorly. 
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Dorsal fin beginning immediately behind head, the posterior line 
of occiput midway between front of eye and eee of first dorsal 
ray. Origin of anal under eighteenth dorsal ray. Pectoral broad, 
variable in length, but not nearly reaching vent. Rays of all the a 
forked for a short distance near tips. 

Color in spirits brownish or grayish brown, in life translucent olive, 
the dorsal and anal anteriorly narrowly margined with dusky, the 
marginal dusky streak widening and intensifying posteriorly until it 
includes the entire fin, and is jet black with a very narrow white 
edge. Mouth light, gullet and gill cavity brownish or black, the gill 
membranes with a broad sharply contrasting white edge. Gill arches 
not black. Peritoneum black; a black ring around vent. 

Inst of stations. 

Fathoms. 
4317 | Off a DICRO SI 2 ChE EE PE ee 2 eee 161-510 
CBRE IG SEER LOSE, 2 SPAR RIO ANMR aOR Rts Mami Fane de IAS 301-487 
ASH. || SASSAGOR- 5 eee ae ee a OP eal Ee ee 423-488 
4380 | Off pe Fslan@s 252 ne ee ee 530-618 
4403 | Off an Clemente. island 22. 222 A ee 505-599 
FAQS Rea GO ies eas 5 Saepes set oa ecere oe ee 654-704 
4407 | Off eis Catalina Island]. 2s ee. 478 
4516 Monterey Bayises | eae Se ee 718-756 

BOTHROCARA REMIGERA, new species. 

Plate 20, fig. 19. 

Type-specimen.—Cat. No. 75820, U.S.N.M., a male, 283 mm. long, 
from station 4516, Monterey Bay, depth 718 to 756 fathoms. 

Dorsal, 112 (without caudal); anal, 94; pectoral, 15 on each side. 
Length of head, twenty-one one-hundredths of total length; horizon- 

tal diameter of eye, 4.6; width of frontal bone daween one ae 
distance from tip of oe to front of eye, 6.1; length of miaecllee ae 
greatest postocular width of head, 8.5; distance from tip of snout to 
front end of gill-slits, 12.5; greatest depth of body, 12; distance from 
tip of snout to base of first dorsal ray, 22; to vent, 35; from vent 
to base of pectoral, 16; longest pectoral ray, 17.5. 

Occiput broad, with a median lengthwise keel. Interorbital region 
narrow, the median sensory pit longer and narrower than in Lyco- 
gramma brunnea, the pair behind it strongly diverging, while in 
brunnea they are nearly parallel. Tip of snout prominent above, the 
profile behind the tip concave. 
Mouth horizontal, the mandible included, the tip of maxillary 

reaching a vertical from middle of eye. Premaxillary bands of teeth | 
narrow laterally, widening in front, the outer series slightly enlarged, 
the mner series directed backwards and downwards; mandibular 
teeth uniform, small, anteriorly in a wide band whieh tapers later- 
ally to a single series. Vomer with a short median patch on its 
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anterior end; palatine bone with a short series anteriorly, which may 
be irregular, almost two ranked, the length of the series about that 
of the premaxillary band in the type, much shorter than in L. brunnea. 
Gill-slits very narrowly separated below, almost reaching vertical 
from posterior margin of orbit. Branchiostegals,6. Pseudobranchize 
well developed. Gill rakers slender, not long, with slender tip not 
decurved, 4+15 in number. 

Head naked; body completely scaled, except possibly the extreme 
anterior border of nape; the scales diminish in size on anterior part 
of trunk, and become greatly reduced on nape, prepectoral area, belly, 
and breast. Vertical fins scaled almost to their tips anteriorly, the 
scaly area narrowing rapidly posteriorly. Pectorals scaled at base 
only. Lateral line single, pursuing a wavy course from shoulder 
obliquely upwards and backwards to near base of dorsal fin, along 
which it runs to near middle of length. A curved line of minute pores 
on occiput behind eye. 

First dorsal ray inserted above opercular margin, the posterior line 
of occiput midway between first dorsal ray and front of eye. Origin 
of anal under sixteenth dorsal ray. Pectoral narrow, elongate, but 
shorter than head, the rays exserted at tips. All the fin rays are 
simple, not forked at tip. The pectoral rays vary from 13 to 16 in 

‘ : 13 13 14 15 16 
number, thus in 5 specimens: 13’ 14’ 14’ 15’ 16" 

In spirits, light brownish, vertical fins margined with dusky ante- 
riorly, becoming completely black posteriorly; pectorals whitish or 
dusky. Entire lning of mouth and gill cavity jet black, the gill 
arches also blackish; no conspicuous whitish margin to gill mem- 
branes. Peritoneum black. 

Closely related to B. alalonga Garman, from the Gulf of California, 
but with larger eye, longer maxillary, shorter pectoral, longer trunk, 
and with nape, shoulders, breast, and belly scaled, and with a devel- 
oped lateral line. 

Relationship is also close to B. mollis, which has also a slender, long 
pectoral, with exserted tips to the rays. B. mollis has also a faintly 
marked lateral line pursuing the same course as in B. remigera, but 
shorter. Bothrocara is described as having the palate toothless, but 
B. mollis usually develops asperities on the vomer and palatine bones, 

and has occasionally well-marked bands of vomerine and palatine 
teeth. 

In addition to the type, 3 smaller specimens were obtained at 
the same locality. The species is also known from the following 
stations: 

| 
1 

| Fathoms. 
ZOes Ot San: Diego. cat . COE heh eee ate ele | §22 
3075 | Off the coast of Washington............... | 859 
oH 27 | Off fen WDIORO ss sis a tarcagrame ion Mies eateries 1 776 
380 
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MELANOSTIGMA PAMMELAS Gilbert. 

The typeof this species was secured by the Albatross at station 3202, 
off Monterey Bay, California (not from the coast of southern Alaska, 
as given by Jordan and Evermann).1 The three other specimens men- 
tioned in the original description were from station 3126, also in the 
vicinity of Monterey. By the present collection, the range of the 
species is extended from Monterey to the vicinity of San Diego. 

The 15 specimens secured vary widely in the amount of black pig- 
ment which they develop. The liming membranes of the mouth, 
gill-cavity, and body cavity are always jet black, and the anterior 
part of the head is externally blackish in all specimens. But the 
remaining parts vary from jet black through brownish black and 
gray to translucent, those from the same dredge haul usually agreeing 
in color. There is no evidence that this difference depends on the 
nature of the bottom, as all the specimens have been taken from 
green mud. But itis not improbable that this is a deep pelagic rather 
than a bottom form. 

The fins were dissected out in one specimen, the dorsal containing ~ 
84 rays to middle of caudal, the anal 69 to middle of caudal, the pec- 
toral 7 rays. 2 ° 

The jaws contain typically an outer series of widely spaced canines, 
but in some specimens these are much less developed, and may be 
scarcely larger than those behind them. In such cases the teeth are 
arranged in a band, rather than in a double series. The median tooth 
of the vomerine series may be enlarged and canine-like, or it may be 
no larger than the others. The extent to which the palatine series 
develops is variable, the series consisting in some cases of a few teeth 
at the extreme anterior end of the bone, in others extending farther 
back. 

The minute size of the branchial opening sufficiently distinguishes 
this genus from Bothrocara. 

Tist of stations. 

Fathoms. 
4378 | Off San Diego 02S eee ek 376- 594 
4425 | Near Santa Cruz Island...........--.--- 1, 084-1, 100 
4427 |..--. ae So eee ee ee ee Seb oe 475- 510 
re DL EEE 0 | eR een eas Ss eee 764- 891 
4435 Sadia ‘Barbara Channek.2+ =2epeeese as fe 274- 287 
45124) Monterey Bay: -5.5.22-55se eee ee 334— 530 
4013" |Ss2— 3 C0522 eee ss Se ere 38' 456 
4514 |..... GO: ce ses se See eee ee eee 394 524 
4540 |..... G02 20 85 Se eee See 389- 551 
4541. | aco ek Oe 2s 2 cE oe ee eee 381- 633 
4543 |..... dos. ee ee eee 118 53 

1 Bull. 47, U. S. Nat. Mus., p. 2491. 
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CATAETYX RUBRIROSTRIS Gilbert. 

Three specimens obtained at the following stations: 

Fathoms. 
A Aleit Quant FS penal cl Diese 0 ae Behe ete ee ne Oa a 161-510 
4341 |..... (CIDR Fanta oats Se ee a 188-323 
4418 |_.... CLO ep ese Spas Nese SII ie oi ats oe 238-310 

LYCODAPUS DERMATINUS Gilbert. 

Reexamination of the type of this species indicates that it is a well- 
marked form of which no second specimen apparently has been ob- 
tained. It belongs at the fierasfer end of the series, having fine teeth 
in the jaws, disposed in comparatively narrow bands, all concealed 
when mouth is closed; it has several teeth on the vomer and has com- 

* paratively slender gill-rakers, which are longer than they are wide at 
the base, and are 10 or 11 in number on anterior limb of outer gill-arch. 

The vomerine teeth are characteristic, being stronger than any of 
the other teeth. They are 6 in number, canine-like, curved, the 
median teeth directed downward, those at the sides strongly out- 
ward and backward. In L. fierasfer, the vomerine teeth are minute 
and are typically 10 or 12in number. Palatine teeth in L. dermatinus 
small, almost 10 in number, a wide interval separating them from the 
vomer. The fin rays apparently are less numerous in L. dermatinus 
than in any other species, the dorsal containing but 70 rays. 

Measurements in hundredths of total length without caudal fin. 

feneca inimillimeters to base of caudal.......22..-..1. 202. - secede e nee wecedee 108 
RIE ea eS he ee ee es Se Ne hak a Se NaI 21.9 
Le LST Saag et Nee rep cB ea 6. 2 
EE RECA S es ee Ie ee Le eee veces oe eee ee eee 3.8 
erenmetMeraatl atv. 0) 8s SOP tee ele ee a A 9.8 
rare IEC AOR CAO) oo serine sok seh tbs ot awies yy tas kes aS as 8.5 
Ma Pe MTG EC AO ys 3h angie) cia ai Sel a alah Sta deme aa oe 12 
Peemmerrirom EUOML LO, AMAL. 22-2 oe 8 aan oe we kee on ew ms Bee ee eel 36 
Peuecr Omen Olt, bo COreal... -  -- os on ce yee ee Seas eps ne ons Bee as 23 
Eerie Meee ee UNO eee kre, pee ae aw ee caucus eons 9 
em meme Tar ents eis. TY SS. Se ke Cee, 4 

LYCODAPUS MANDIBULARIS, new species. 

Plate 20, fig. 20. 

Type-specomen.—Cat. No. 75823, U.S.N.M., 165 mm. long, from 
station 4533, Monterey Bay, California, depth 144 to 293 fathoms. 

Total length to base of caudal 160 mm., the following measure- 
ments in hundredths of this length: Length of head, 16.3; width of 
head, 7; interorbital width, 5; diameter of eye, 3.2; length of snout, 5; 
length of maxillary, 7; distance from tip of mandible to posterior 

59758°—Proc.N.M.vol.48—14——24 
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margin of gill-membrane, 9; from posterior margin of gill-membrane 
to upper end of gill-slit, 11.5; greatest depth at nape, 11; at anus, 9; 
distance from tip of snout to front of dorsal, 19; to front of anal, 34; 
length of pectoral, 5. 

Dorsal, 88; anal, 78; caudal, 5 or 6; pectoral, 8. 

The upper outline of head is straight, not longitudinally concave 
with spatulate snout as in L. fierasfer; snout abruptly decurved at tip; 
mandible massive, deep, the symphysis slightly protruding; maxillary 
reaching vertical from middle of eye; teeth coarse, much larger and 
in much broader bands than in L. fierasfer, but of approximately 
equal size; a pair of premaxillary teeth in inner row near median line, 
and three or four in inner mandibular row near middle of ramus some- 
times but not always a little enlarged, more or less canine-like. Teeth 
in both jaws widely exposed in closed mouth, the outer series in the 
mandible not enlarged. Asin other species of the genus, the mandib- 
ular teeth are anteriorly in a broad band, which abruptly narrows 
laterally to a single or irregular double series; premaxillary band 
broad anteriorly, tapering laterally, but not to a single series. 

Vomerine teeth strong, reduced in number to a single pair, or some- 
times but a single tooth is present. Palatine teeth well developed in 
a single long series, similar to those in the jaws. Giull-slit extending 
well above base of pectorals, as in all other species except L. parviceps. 
Gill-membranes joined anteriorly and free from the isthmus, the width 
of the free fold equaling diameter of eye, the posterior margin of mem- 
brane on the vertical descending from hinder margin of eye. Gill- 
rakers broader than high—strikingly different in this respect from 
L. fierasfer—spimous on the inner margin, reduced anteriorly to tu- 
bercles, 12 in all on the anterior limb of the outer arch, one only above 
the angle. 
Two well-developed pseudobranchial filaments in all specimens ex- 

amined. L. fierasfer is described as having no pseudobranchiae, and 
in the majority of specimens no trace of them is to be found. But 
on one side of an undoubted specimen of this species, a single fila- 
ment is present. 

Series of mucous pores on head inconspicuous. 
The length of the head and trunk is contained 3 times in the total 

length; depth of body, 92; length of head, 6. 
The anterior 6 dorsal rays are exceedingly slender, and are unseg- 

mented, the fully segmented rays beginning abruptly behind them. 
First 3 anal rays also unsegmented, but not otherwise different 

from the succeeding rays. 
Color pale throughout on body and fins, dark specks sparsely dis- 

tributed, somewhat more numerous posteriorly. Anterior part of 
mouth colorless, becoming black posteriorly, the branchial chamber 
somewhat dusky and the peritoneum black, but these are scarcely 
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visible externally. In paratypes the posterior part of body and the 
corresponding portions of the vertical fins become dusky. 

Cotypes were taken at the following stations: 

Fathoms. 
A4Gt | Monterey “Baya ajece 25- Jemtamyarg aia ae we omsie 285-357 
4468 |...-- GO Speen cidciwistenia ne rec ecssecbing «oct 32-309 
4539 |.-.-- QO eserings Paiste camiera creck be nine nee waieince S 518-609 

LYCODAPUS LYCODON, new species. 

Plate 21, fig. 21. 

Type-specuomen.—Cat. No. 75822, U.S.N.M., 141 mm. long, from 
Albatross station 4509, Monterey Bay, depth 152 to 286 fathoms. 

Measurements in hundredths of total length without caudal jin. 

Menem millimeters to base of caudal... \2c2 21.0 iiti0.28soe ik ode e 2 136 
1 SUG: 6S Sear bys a eee Rae ea ae es Oe ee ee 16 
TLE, Ci SEDC ie, SRS Ra ail eaylieet ag es ae Ae a a a a 5 
EME IMO es es IS SEE 5 EE el. Se Soak isle oe bee aes hes 3 
CU LEME SVa CIITA mg eg to aa a ge ae Se i wee 5 
Meee allan yee ine Os ei USN, OY el fine. 
ee reemeiel eras Wem (S| aS R re id eh). ee Dek eu ou, eas Wee 
merncerreway Ol Meike. mae aut ates Da. ase, aR EDe Sok aeeisia dy ot eae 9 
ee MOMS TOU, GOAN A ee at ee en wma ane a Pais mine oe 34.5 
Pee eed snot COC Orsdlo. 026. 222s et SR i nae teste eae eae 18.6 
Pemimcenoray 4800 alee cia epee OL eee Oto 6 
eMC AUUO iso ojo de ae eictoin add Mamie tee aol Sm uiciarm myminteysigin Smalet abr 4 

An elongate form with thick, loose skin, broad head, heavy jaws, 
very large teeth, and broad, short gill-rakers. In texture of the skin 
the species resembles L. dermatinus, but differs from it strikingly in 
proportions and in character of teeth and gill-rakers. It is most 
closely related to L. mandibularis and L. grossidens, but differs from 
both in proportions of head and body, in the general appearance, in 
the texture of the skin, and in the dentition, the palatine series of 
teeth being stronger than in any other known species. 

The head is short, almost quadrate in cross section, the top of head 
broad and flat, the sides cf head abruptly vertical. The premaxil- 
lary processes form a projection on snout, the upper profile of head 
otherwise straight. Nasal tubes short but evident, longer than in 
allied species. Mouth large, very oblique, the maxillary reaching a 
vertical line passing through eye just behind its middle. Jaws equal, 
with extremely broad dentigerous area, the teeth coarse, cardiform, 
widely spaced, many of them visible when the jaws are closed, and 
then failing to engage the teeth in the opposite jaw. The inner 
series of the mandible are somewhat enlarged and are directed back- 
wards and towards the median line, a pair of the inner teeth near 
median line in premaxillaries are also a little enlarged. The largest 
teeth in the jaws are the external series in both upper and lower 



372 PROCEEDINGS OF THE NATIONAL MUSEUM. vou. 48. 

jaws. ‘These are widely spaced, are directed almost horizontally out- 
ward, are strongly curved, and are confined to the anterior half of 
the cleft of the mouth, 10 or 12 in number in each jaw. The yvomer 
bears but a single tooth on one side the median line, equaling in size 
the smaller teeth in the jaws. Palatine bones with a single close*set | 
series of short robust teeth, about 6 in number. 

Gill-membranes rather broadly joined on the median line, wholly 
free from the isthmus, the free border on a vertical line from pos- 
terior border of eye. Gill-slit extremely oblique, extending above 
the pectoral for a distance equaling three-fourths width of pectoral 
base. Gill-rakers very short and broad, much broader than high, 10 
on anterior limb of outer arch. Sensory pores on head strongly 
marked, especially 1 on middle of interorbital space, 1 above pos- 
terior margin of orbit, 2 in the nasal region, and a series of 3 on 
mandible. Several minute pores are evident on the preorbital, but 
none are visible elsewhere on head and none on sides of body. The 
skin is very thick and loose and renders it impossible to count the 
rays of the vertical fins without dissection. 

The dorsal begins well behind the head, the posterior line of the 
occiput being midway between tip of snout and first dorsal ray. As 
in other species, the first rays are very slender and not jointed, the 
heavy articulated rays beginning with the tenth. All the rays are 
simple. Anterior 3 or 4 anal rays very slender, apparently not 
jointed. 

Uniformly light in color, including the lining membrane of mouth 
and gill-cavity. Peritoneum jet black, not visible externally through 
the abdominal walls. On sides of head and body small dark spots 
are hidden under the thick integument. 

Only the type known. 

LYCODAPUS ATTENUATUS, new species. 

Plate 21, fig. 22. 

Type-specimen.—Cat. No. 75821, U.S.N.M., 163 mm. long, from 
station 4461, in Monterey Bay, depth 285 to 357 fathoms, 

Measurements in hundredths of length to base of caudal: 
Length of head, 14.8; of snout, 4.1; diameter of eye, 3; length of 

maxillary, 6.4; greatest width of head, 5.4; depth of head, 7.2; great- 
est depth of body, 6.4; depth at front of anal, 5; distance from tip 
of snout to front of es 16.3; to front of SSL 33; length ot 
pectoral, 6.5. 

Dorsal, 96; anal, 77; caudal rays not included in either case; 
pectoral, 7. 
Body extremely attenuate, its depth less than that of head, less 

than one-fifteenth of total length. 
Teeth coarse, in wide bands, not crowded, extensively exposed 

when mouth is closed; a pair in inner premaxillary series near median 



‘No.2075. FISHES FROM SOUTHERN CALIFORNIA—GILBERT. 373 

line enlarged and pointed backwards; a few teeth along inner edge of 
middle of mandibular band somewhat enlarged; outer series on both 
jaws slightly enlarged, horizontally set, curved. A single vomerine 
tooth, smaller than those in jaws. Palatine teeth few in number, 
small but firm. Mouth not very oblique, the maxillary reaching 
vertical from middle of eye. Gill-rakers broad, short, 10 or 11 on 
horizontal limb of outer arch. Gill-slit extending above level of 
pectoral base for a distance equaling half diameter of eye. One or 
two well-developed pseudobranchial filaments present. 

Skin thin, adherent, mucous pores very inconspicuous. 
Color light, with scattered dark specks, not forming dark streaks 

along base of dorsal and anal as in L. extensus. The vertical fins 
become dusky towards tail. Mouth and gill cavity light or slightly 
dusky; peritoneum black, showing through the abdominal wall. 

In its slender form this species resembles L. extensus and L. parvi- - 
ceps, but is apparently not closely related to either. From L. par- 
viceps it differs in the wider gill-slit, which extends as in all other 
species save parviceps, above the base of the pectoral fin. From L. 
extensus it differs strikingly in the dentition, there being a single 
vomerine tooth and several short but rather strong teeth on each 
palatine, while L. extensus has numerous small vomerine teeth in a 
single series and no teeth on the palatine bones. Also, the upper 
outline of head is different, being straight with slightly prominent 
premaxillary processes in L. attenuatus and longitudinally concave 
with prominent occiput in L. extensus. 

Direct comparison has been made with the type of L. extensiis, but 
unfortunately that diminutive specimen is in a poor state of preser- 
vation, the vomerine teeth being lost. 

L. attenuatus is closely related to L. mandibularis, grossidens, and 
lycodon, species with coarse teeth in wide bands, Ue gene ex- 
posed when the mouth is closed. They have ako short, broad gill- 
rakers, which are broader at base than they are high. L. attenuatus 
differs from the others in its very elongate form and in the numerous 
rays in the vertical fins. 

Only the type known. 
The following species is here included, although from a more 

northern part of the coast: 

LYCODAPUS GROSSIDENS, new species. 

Type-specumen.—Cat. No. 75824, U.S.N.M., 105 mm. long, from 
station 3483, Bering Sea (57° 18’ N.; 171° 18’ W.), depth 56 fathoms. 

Total length to base of caudal, 102 mm., the following measure- 
ments in hundredths of this length: Length of head, 17.5; width of 
head, 7; bony interorbital width, 2; diameter of eye, 4; length of 
snout, 4.7; length of maxillary, 8; distance from tip of mandible to 
posterior margin of gill-membrane, 9; from posterior margin of gill- 
membrane to upper end of gill-slit, 10; greatest depth at nape, 9; 
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at anus, 7.5; distance from tip of snout to front of dorsal, 20; to 
front of anal, 36; length of pectoral, 5. 

Dorsal, 81; anal, 72; caudal, 6; pectoral, 5. 
Upper contour of head obliquely descending from occiput in a 

straight line, the occiput slightly depressed; snout not so deep as 
in L. mandibularis, the mandible less massive. Maxillary reaching 
a vertical dropped from posterior edge of pupil; jaws equal, the 
mandible not protruding. Teeth larger than in any other species of 
the genus, the anterior series in the symphyseal half of the mandible 
developed as curved canines, at first directed horizontally, and not 
opposed to any in the upper jaw. ‘The outer series in the premaxil- 
laries are sometimes also enlarged to form similar but smaller canines. 
Both mandibular and premaxillary teeth are in moderately broad 
bands anteriorly, the mandibular band is abruptly constricted poste- 
riorly to a single series, the premaxillary band is narrowed laterally 

~ and in both jaws the lateral teeth are much reduced in size. Only 
one or two vomerine teeth present, the palatines in a single series, all 
very small. | 

Gill-slit extending well above base of pectorals; gill-membranes 
anteriorly joined and free from the isthmus, the posterior margin 
crossing the isthmus at a point slightly posterior to the mandibular 
joint. Gill-rakers short and rather broad, but narrower than in 
mandibularis, 11 or 12 on anterior limb of outer arch. ‘Two or three 
short pseudobranchial filaments. 

Mucous pores inconspicuous, but evident on top and sides of head, 
and in a short series on body immediately behind the head. 

Ten or 11 anterior dorsal rays slender and unsegmented, the 
anterior 3 anal rays also unsegmented. 

Color light, with sparse black specking on the body, this becoming 
more pronounced on posterior part of the body and on the vertical fins. 
Inside of mouth and gill-cavity largely black, as is also the peritoneum, 
the silvery pigment of the abdomen masking the black from without. 

In addition to the type are 5 paratypes from station 4257, near 
Funter Bay, southeastern Alaska, depth 350 fathoms. One of these 
a young specimen. 

NEMATONURUS ABYSSORUM, new species. 

Plate 21, fig. 23. 

Type-specimen.—Cat. No. 75827, U.S.N.M., 803 mm. long, from 
station 4390, off Santa Catalina Island, lat. 33° 02’15’’ N.; long. 120° 
42’ W.; depth, 1,350 to 2,182 fathoms. 

Dorsal, II, 10; pectoral, 19; ventral, 11. 
Body deep; head without prominent ridges, projecting angles, or 

enlarged canals, the texture unusually firm. Anterior profile de- 
scending in an even curve from front of dorsal to tip of snout, the 
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lower profile of snout nearly horizontal. Snout short, depressed, its 
axial length 0.19 length of head, the distance from tip of snout to 
front of eye 0.23, from tip of snout to front of premaxillaries 0.11. 
Interorbital space very slightly convex, firm throughout and with- 
out ridges, a slightly depressed area on front of occiput. Interorbital 
width, 0.25 length of head; horizontal diameter of the oval eye, 0.21; 
maxillary extending beyond the orbit, 0.39; length of barbel, 0.16. 
A series of rather small conical teeth in each jaw, a very few similar 
but smaller teeth forming an inner series in the front of the upper 
jaw, the mandible with an inner pair at symphysis; teeth in lower 
jaw somewhat smaller than those above. Anterior nostril a widely 
opened cup, at the bottom of which the sensory membrane lies 
exposed. The walls of the posterior nostril are thin and the wide 
short tube is collapsed. Cheeks and suborbital area nearly vertical, 
without ridges. Preopercular margin nearly vertical, a little incurved 
above the angle, which gently protrudes. Branchiostegals, 6. 

Dorsal originating just behind vertical from pectoral axil, the 
second spine smooth throughout, but with a few soft, not spinous, 
points on the anterior margin near tip, which are probably retro- 
graded spinules. The tip of the spine protrudes beyond the rest of 
the fin as a very short filament, the length of the spine is 0.61 of 
length of head; base of first dorsal, 0.34; interspace between dorsals, 

0.66. Length of pectorals, 0.62; outer ventral ray filamentous, its 
tip scarcely attaining the vent, 0.61. Vent immediately in front of 
origin of anal. 

Pores of sensory canals large, the lateral line conspicuous, marked 
by a superficial, more or less interrupted, tube extending over the 
scales. Underside of snout thickly beset by small tubercles which 
probably have a sensory function. Similar structures accompany 
the lateral line, especially in its anterior part, certain of these being 
arranged in pairs, one immediately above the lateral line, the other 
vertically below it. 

Scales on head rough, with three to five gently diverging ridges, 
which bear short spines along their course and do not project beyond 
the edge of the scale. Scales greatly reduced in size on lower part of 
cheeks, around the orbits and on snout. Lower side of head, includ- 

- ing inferior surface of snout, the mandibles and the branchiostegal 
membranes, wholly scaleless. Scales on breast somewhat reduced 
in size and rough like those on head. Those on remainder of body 
have the margins entire, the rough area confined to the central por- 
tion of the scale within the margin, and often reduced to a few 
spinelets in a single median ridge. 

Color: Head, body, and fins dark brown, blackish on breast and 
belly, and along edge of gill-membranes. Lining of mouth and gill- 
cavity and the peritoneum black. 

Only the type known. 
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MACROURUS ACROLEPIS Bean. 

List of stations. 

Fathoms. 
ASSO SAR DIVO. 7.285222 35) oe es 518-565 
4380 | Off Coronado Islands..................---- 530-618 
AxS (al SOM Sanebaego.! 3... ob 1,059 
4391 | Off Santa Catalina Island................. 675-1, 350 
4405 | Off San Clemente Island..............-... 654-704 
aA Manteray Bay. 2-:.< <2 sae balan a Boe 331-677 

MACROURUS STELGIDOLEPIS Gilbert. 

Station 4306, off San Diego, 207-497 fathoms. 

LIONURUS LIOLEPIS (Gilbert). 

Inst of stations. 

Fathoms. 
4307 | Off oe £3 c(t: Re Ae AO ae Rea ee 169-496 
ASNY Nats Oe te a ane 5 a niet Rane ie een 161-510 
2832 EE do eo Sb Re ee SR ee ee ane Rint ea ed 301-487 
ABSA = ce 7 (tind a SP Aaa ei Saree. Si pala 514-541 
4a55 [seas OO: 22s O5 ee ase Ate er eee eae 500-530 
7 2 Ol) Bene ae Os BP te ee Te ea See Ee 423-4 
2 BGS eee a Sec see es Sa AED Aiea ent ees 628-640 
(oT a eR 5 9 eR erate ala Ara hae aE ape none AD oe 530-618 
4400 | Off ean Clemente Island ..............-- 500-507 
2 VU 9 Al | a Os Sea ee ee es EEN 542-599 
AAQH See OPSsee see. Ee Fee ee eee 654-704 
4407 | Off Santa Catalina Island..............- 
4415 | Off ae Barbara sland! s- .222- 43. Sts 302-638 
AFG Oe ee ee eee ee ee 323—448 
4423 | Off San Nicholas Wsland 2y si tee 216-339 
AAD HS OL etek % See ee eee pee arn ee ee 1, 084-1, 100 
4427 | Off Sani Craz ishing. ere eee 447-510 
AAO 9 Bie 2 Ea A oy et ETS Oa de Af ences wee 764-891 
cE De ieee § (0 Male tee A ae Rn ce ee ar 
4507 ifonterey Beer ee A Aes oe a ee 308-383 

The pyloric caeca in this species are small, numerous, about 35 in 
number. The ventrals have 10 or 11 rays; branchiostegal rays, 7. 
The bands of teeth are villiform rather than cardiform, as originally 
described, the band rather wide, a distinct outer series of canines in 
upper jaw. 

Seales largely fallen in all specimens, the few remaining showing 
that those on top and upper part of sides of head and on breast bear 
several (usually 4 or 5) parallel or weakly diverging series of spinules; 
scales of adjacent areas may show faint ridges, the others are smooth, 
unmarked. 

LYOPSETTA EXILIS (Jordan and Gilbert). 

Nothing is known concerning the southern limit of this species. 
It is very abundant along the coast of California, and has been 
dredged by the Albatross off the coasts of Oregon and Washington, 
British Columbia, and southeastern Alaska as far north as Wrangell. 
The depth is known to range from 40 to 200 fathoms. 

The dorsal rays range from 77 to 85, most frequently 80 or 81; 
anal rays from 59 to 65, most frequently 61 or 62. There are usually 

See ee ee 
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2, rarely 3, gill-rakers above the angle of outer arch; 9 to 11, pes 
12, below angle. 

Inst of stations. 

Fathoms. 
AZ05H PO SanUDICLGs sie ofa ee etieat ethos ee 67-116 
43809 ees se LOSER 5 eae ele ape Ce ali hn ok 67-78 
A310) e222. COP eRe eile aae a Semone A TEE Beek See eae 71-75 
7:5 1G a eae Se CLO ee Dee asec tenara hte Beas eh | 110-143 
ASD fens REIGNS FERNS Bi (ARE aU lie ie ee oa 110-199 
4Biey Leese (CLOSE eS ae eRe AE AN a MR io, ath RS a 120-131 
ASHON | aes COR ENCRER RD AS EAE ale 0) coe lm Te EPS Ns 98-220 
4364 }_.... COR ro BEDE Pe Se ar cc Be 101-129 
pa ae GO ee ee RE ee A ee 1380-158 

ay (Gi Reng ate ee at Bc Ey MON Set 176-181 
4410 Off Catalina dslande ee eee ees 178-195 

Mass (6 7}. ey een pe LY We IR Reclant ty Yes aS OR 152-162 
4447 Monterey 3B glen a Ree A ee i Spl 52-42 

ares (Gc AON teers Maeva AD SMM DMA RT On ps pce 49-50 
4455 |..... Lh SE EIEN ONG eae, APE SPRL oh oe 62-56 
UY i (6 CaM eee reenact ee SN OE Beer eae ree eee 46-40 
4460 |..... COC hpacet it ech PPA gl Se Ta ae Aa cer 55-167 
AAT elo 60 SR RNG ore) ALAR eas eae Ree Stee eye 142-58 

PSETTICHTHYS MELANOSTICTUS Girard. 

List of stations. 

Fathoms. 
4459 Monterey D3 pet ON a Cae a eo 13-15 
4477 do. 

HIPPOGLOSSINA STOMATA Eigenmann and Eigenmann. 

Characterized by its large mouth, numerous gill-rakers, the large 
size of the scales on head and sides of body, the light and dark mot- 
tlng of the vertical fins, and the sharply marked series of ocelli 
near dorsal and anal contours. In size of scales and in coloration 
this species agrees entirely with H. bollmanni Gilbert, from the coast 
of Ecuador, but the latter differs conspicuously in the reduced size 
and number of gill-rakers and in the shorter maxillary. H. macrops 
Steindachner, is known only from Mazatlan, Mexico, and from a 
single specimen collected by the late Admiral Beardslee, United 
States Navy, at Valparaiso, Chile. The gill-rakers in H. macrops 
are similar to those in H. stomata, but the maxillary is much shorter 
and more slender, and the scales on head are reduced in size and 
are crowded in much more numerous series than in H. stomata. The 
number of pores in the course of the lateral line is not materially 
increased in macrops, but the number of scales in a transverse series 
is greater, there being 27 to 30 in an oblique series from a point on 
lateral line just behind the arch upward and backward to base of 
dorsal, while in stomata and bollmanni there are 19 to 21 scales in a 
corresponding series. Steindachner’s figure of H. macrops indicates 
faintly marked series of paired spots, with entire absence of ocella- 
tion, and uniformly dusky vertical fins. In the Valparaiso speci- 
men, better marked ocelli are present, but the vertical fins are plain 

dusky. There is no trace of the pair of blackish spots just in front 
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of caudal fin on outlines of caudal peduncle, which are so conspicu- 
ous in stomata and bollmanni. In stomata there is a narrow rounded 
cutaneous flap, with conspicuous white margin, on lower edge of 
interopercle just behind mandibular articulation. This is present, 
though smaller, in bollmanni, and is barely perceptible in macrops. 

H. stomata was originally known from two specimens taken in deep 
water off San Diego. It has since been dredged by the Albatross at 
a number of stations between Point Conception and Ballenas Bay, 
Lower California, these being the limits of the range so far as now 
known. The depth at which it has been taken ranges from 21 to 74 
fathoms. By the expedition of 1904 a single specimen was obtained 
at station 4303, eff San Diego, at a depth of 21 to 24 fathoms. 
A table of measurements of H. stomata, H. bollmanni, and H. 

macrops is appended for purposes of comparison. 

Measurements in hundredths of length without caudal. 

| Stomaia. Bollmanni. Macrops. 

| 
Z Valpa- 

—— Station 2805. raiso, 

Lemipeh wi head... 3... 50-5 os eu SW. Sos 

8 =I : 
fe) 36 34.5 33.5 33.5 

Length of snout (from upper orbit)...-..-....-.----- 7.8 6.8 6.5 6.5 
Longest (oblique) diameter of upper orbit.....---.---) 11.3 10.5 11.3 10.2 

Of maxWlary . =. 25-2 32322 <23ee- eee ee 16.5 14 14 12.9 
Greatest width of maxillary - .....-.---------..------ : 3.2 2.8 3 2.2 
Greatest depth of hody 22222 2 22.2 oe eee ee 39 37.5 38.5 41 
Least depth of caudal peduncle. ..............--.-.-- 8 | 9 9 9.7 
Chord of areh of lateral nag — ... 225 - oe ee 19 *| 17.5 19 19 
Lenpth of pectoral... d--- 02 ee ee ee oe 17 16 16 17 
Lenusth of eandal. 22. < 222322220. 5- 2 3-ee e eee 22.5 22 23 25 
Length of longest gill-raker.....-...-........-------- : 2 4 a 5 2 ; . 3 3 

= 5+ + == + Number of gill-rakers on outer arch.........-..-.---- ' 5416 | 249 349 5412 

Number of darsalyaysi 22 ee eee eee 64 65 ct 68 
Number of anal rays... 2/5. <2.) -se8 oe 49 50 51 53 
Number of tubes in lateral line...........-..-.---.--- 74 76 73 80 
Length in millimeters to base of caudal..-.----.-.---. | 221 137 136 175 

Fathoms. 
4420 | Off San Nicolas Island..........-.-------- 33-32 
4447, | Monterey Bay ... -~-2 --2-22252—---=------—- 26-31 

PLEURONICHTHYS DECURRENS Jordan and Gilbert. 

Fathoms. 
4504 | Off San Diogo... 2 ase ee 25 

PAROPHRYS VETULUS Girard. 

Fathoms. 
an°) | Monieroy Bay... -). oe See 13-15 

ee oo 

“. -— o 
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LEPIDOPSETTA BILINEATA (Ayres). 

Fathoms. 
4420 | Off San Nicolas Island................-..- 33-32 
ASTA| MORbOrey) BaYick o step o's bionic sa ganna ne ce 43-34 

Not hitherto reported from any point south of Monterey Bay. 

MONOCERATIAS, new genus (Ceratiidae). 

Most closely allied to Diceratias (bispinosus), differing in the much 
less oblique mouth, in the absence of the second cephalic spine, in 
the naked skin, and in the presence of a strong outwardly directed 
spine at the angle of the preopercle. From Onevwrodes and Paro- 
neirodes, it is distinguished by the single dorsal spine. 
Body short and deep, compressed, the abdomen subglobular, the 

occipital region elevated and strongly convex. Mouth of moderate 
size and somewhat oblique, with unequal depressible teeth in jaws 
and on vomer. Gills 24, the outer arch without filaments. Dorsal 

spine single, the basal joint procumbent, not concealed; no caruncles. 
Skin with few scattered soft papille of small size. Pectoral multi- 
radiate. - Gill-opening very wide, behind and below base of pectoral. 

Type of the genus.— Monoceratias acanthias, new species. 

MONOCERATIAS ACANTHIAS, new species. 

Plate 22, fig. 24. 

Type-specuomen.—Cat. No. 75825, U.S.N.M., 80 mm. long, from 
station 4428, off Santa Cruz Island, Cal., depth 764 to 891 fathoms. 

Dorsal, 6; anal, 4; pectoral, 15; caudal, 9. 
Occipital region elevated, its profile strongly convex; interorbital 

fossa wide and deep; supraorbital rim widening behind, with an inner 
and an outer ridge, the intervening surface gently concave; the inner 
pair of ridges low and parallel, bounding the interorbital fossa, the 
outer pair higher, strongly divergent, each ending in a strong spine, 
directed obliquely upwards, outwards, and backwards; anteriorly, 
where the two ridges join, each rim is abruptly incurved, presenting 
a notched appearance seen from above. Least interorbital width at 
the notch three-tenths the distance between the supraorbital spines. 
Mouth little oblique, the lower jaw strongly protruding beyond the 

upper, ending in an acute symphyseal process. Mandibular teeth 
depressible, in a single irregular series, longer and shorter teeth alter- 
nating, 13 to 15 in number; premaxillary teeth less than half the size 
of the mandibular teeth, otherwise similar, a wide median area tooth- 
less; vomer with 3 teeth on each side, in a single series, the median 
area naked; inner vomerine teeth minute, the middle pair of each 
group a little larger, the outer pair about as large as the largest 
mandibular teeth. 
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Two interlocking spines at the angle of the preopercle, the outer on 
the preopercle, directed outward and slightly downward, the inner 
on the mandibular margin, directed backward and slightly upward. 
A well-developed knob at the articulation of the maxillary. Rostral 
spine with long free basal joint projecting slightly beyond the upper 
lip, and half as long as the terminal joint, which reaches when de- 
pressed to a point above the middle of the orbit; the free end is some- 
what enlarged, laterally compressed, provided anteriorly with a lappet — 
or cirrus and posteriorly with a short fleshy process. 
Upper end of gill slit behind middle of pectoral, the slit extending 

below the fin for more than the width of the pectoral base. 
- Papille minute, sparsely distributed everywhere on head and body. 
Measurements in hundredths of length without caudal: 

Leneth of maxillary (irom articulation):~.-..0-.2.2. 2222-2 -+-425- 22 34 
Greatest depth of body < ... 2-0 2 eee a a as 69 
Length: of head::. 6022 bebe s cess Ae DOLL ILS. eke 2 A ee 65 
Least interorbital. width... 2.22252. 4<.2-secs.2--0i-.L 0 all: ee 
Distance between supraorbital spines. ...:.-.-.-=-- 1.22.5 --+ +5552)" ae 26 
Leneth of gill slits. 222 eek ee eke eset eae be aa 
Basal joint of rostral spme-..¢_ 22-2 2... sen 8. oes = 42 
‘Terminal joint of rostral spine..22. 22022225. 22 4. 924. a 2m 24 
Distance from tup of snout to dorsalis. 23. 2203 20 A . 2 75 
Distance from tip of snout to anal..........-5-4.242--1.2 2... 2. 84 
Length from tip of snout to base of caudal in millimeters.............--.--.---- 62 

A single specimen known. 
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FROM THE TYPE -) (PAGE 307 
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1. RAJA MONTEREYENSIS. 

(PAGE 311.) FROM THE TYPE. 2. XENOGNATHUS PROFUNDORUM. 
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3. LAMPANYCTUS RITTERI. (PAGE 318.) FROM THE TYPE. 

ED) 

4. ZASTOMIAS SCINTILLANS. (PAGE 322.) FROM THE TYPE. 

5. MELAMPHAES BISPINOSUS. (PAGE 325.) FROM THE TYPE. 





PROCEEDINGS, VOL. 48 PL. 16 U. S. NATIONAL MUSEUM 

FROM THE TYPE 5) ES NYCTERINUS. (PAGE 326 6. MELAMPHA 

(PAGE 331.) SEBASTODES ZACENTRUS. Tn 

FROM THE TYPE. ) PAGE 333 ( 8. SEBASTODES WILSONI. 
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SEE 

9. ICELINUS FUSCESCENS. (PAGE 340.) FROM THE TYPE. 

10. XENERETMUS LEIOPS. (PAGE 348.) FROM THE TYPE. 

11. XENERETMUS RITTERI. (PAGE 350.) FROM THE TYPE. 
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12. PARALIPARIS MENTO. (PAGE 354.) FROM THE TYPE. 

Sern 

13. PARALIPARIS ALBESCENS. (PAGE 355.) FROM THE TYPE. 

14. PARALIPARIS CAUDATUS. (PAGE 356.) FROM THE TYPE. 
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15. LIPARISCUS NANUS. (PAGE 358.) FROM THE TYPE. 

>. o. 

Spar ticas) 
sae ePoaeoua Ras oe08, 2 

16. EMBRYX PARALLELUS. (PAGE 360.) FROM THE TYPE. 

17. MAYNEA CALIFORNICA. (PAGE 362.) FROM THE TYPE. 

° 
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18. LYCOGRAMMA BRUNNEA. (PAGE 364.) 

20, LYCODAPUS MANDIBULARIS. (PAGE 369.) FROM THE TYPE. 
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fin. ; 

21. LYCODAPUS LYCODON. (PAGE 371.) FROM THE TYPE. 

23, NEMATONURUS ABYSSORUM. (PAGE 374.) FROM THE TYPE. 
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DESCRIPTIONS OF NEW AFRICAN BIRDS OF THE GENERA 
FRANCOLINUS, CHALCOPELIA, CINNYRIS, CHALCOMI- 
TRA, ANTHREPTES, ESTRILDA, HALCYON, MELITTO- 
PHAGUS, AND COLIUS. 

By Epear A. Mearns, 

Associate in Zoology, United States National Museum. 

Five of the fourteen forms of African birds here described are from 
the collection made by the Childs Frick African Expedition, 1911-12; 
three are from the Paul J. Rainey African Expedition, 1911-12; 
five are from the Smithsonian African Expedition, 1909-10 collec- 
tion, made under the direction of Col. Theodore Roosevelt; and one . 
is from the African collection made by Dr. W. L. Abbott in 1888 and 
1889. 

The names of special tints and shades of colors used in this 
paper conform to Mr. Robert Ridgway’s Color Standards and 
Color Nomenclature, issued March 10, 1913.1. All measurements 
are in millimeters. 

FRANCOLINUS HILDEBRANDTI HELLERI, new subspecies. 

HELLER’S FRANCOLIN. 

Type-specimen.—Adult male, Cat. No. 217550, U. S. Nat. Mus.; 
collected in the juniper forest at the stmmit of Mount Lololokui, 
altitude 6,000 feet, British Hast Africa, September 21, 1911, by 
Edmund Heller. (Original number, 382.) 

Characiers.—Most closely related to Francolinus hildebrandtii 
hildebrandtii Cabanis, from Ndi, Teita, British East Africa, and F. h. 
altumi Fischer and Reichenow, from Lake Naivasha, British East 
Africa.” It is slightly larger than typical hildebrandii, and the male 
has a deeper, richer coloration above, and purer black and white on 
the middle under parts; and the female is of a darker, olivaceous, 
brown above, and a much darker cinnamon color below, unrelieved 
by whitish edging to the feathers. While the male is equally dark, 
it is much less grayish on the upper parts than altumi, in which the 
female is much paler cinnamon below. The differences in these three 
forms may be expressed as follows: 

1 The date on the title-page is 1912 (—January 16, 1913, when a few copies were distributed). The work 

was generally distributed March 10, 1913. 

2In a recent letter Doctor Reichenow informed us that Lake Naivasha is the type-locality of altwmi. 

PROCEEDINGS U. S. NATIONAL Museum, VOL. 48—No, 2076. 981 
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Measurements of type (adult male).—Length of skin, 315; wing, 
191; tail, 110; culmen, from anterior border of frontal membrane, 
chord, 20; tarsus, 50; longest spur, 12. 

CHALCOPELIA AFRA KILIMENSIS, new subspecies. 

MOUNT KILIMANJARO METALLIC-SPOTTED DOVE. 

Type-specomen.—Adult male, Cat. No. 117864, U.S.N.M.; collected 
at 5,000 feet altitude on Mount Kilimanjaro, German East Africa, 
June 8, 1888, by Dr. W. L. Abbott. 

Characters.—Most closely related to Chalcopela afra (Linnzus) 1 
and to C. a. abyssunica (Sharpe )?. In size, the three forms, afra, 

abyssinica, and kilimensis, are quite similar; but they differ con- 
siderably in coloration. The differences in color may be expressed as 
follows: 

Chalcopelia afra afra. Chalcopelia afra abyssinica. | Chalcopelia afra kilimensis. 

Bill dusky red, with only | Bill with basal half bright | Bill dusky red, with the 
the apical portion yellow. red, terminalhalfyellow. terminal fifth yellow. 

Forehead narrowly grayish | Forehead broadly grayish | Forehead narrowly grayish 
white. white. white. 

Mantle and inner wing- | Mantle and inner wing- | Mantle and inner wing- 
feathers drab. feathers hair brown. eae saccardo’s um- 

er. 
Chest light brownish drab. | Chest palevinaceous-drab. | Chest brownish drab. 
Abdomen pale pinkish buff. Abdomen pinkish white. | Abdomen pale pinkish 

- cinnamon. 

An immature female (Cat. No. 117862, U.S.N.M.) topotype has the 
abdomen more buffy and the feathers of the sides cross-banded with 
pale hair brown. 

Measurements of type (adult male).—Length of skin, 197; wing, 
111; tail, 88; culmen (chord), 14.5; tarsus, 19.5. 

Average measurements of two adult males (including the type).— 
Wing, 108.5; tail, 91.5; culmen (chord), 14.5; tarsus, 19.3. 

Measurements of adult female (Cat. No. 117863).—Length of skin, 
180; wing, 88; culmen, 14.5; tarsus, 18. 
Materval.—F our topotypes from Mount Kilimanjaro, the only ex- 

amples of this form seen by the author. 

CHALCOPELIA CHALCOSPILA (Wagler). 

SENEGAL METALLIC-SPOTTED DOVE. 

This species, originally described from ‘‘Senegal,’’ West Africa,* 
is represented in the collection before me by five subspecies,‘ four of 

1 Syst. Nat., Twelfth ed., vol. 1, 1766, p. 284 (Senegal). 

2 Bull. Brit. Orn. Club, vol. 12, 1902, No. 90, p. 83 (Kokai, Bogos Land, Abyssinia). 

8 Columba chalcospilos Wagler, Syst. Avium, 1827 ( Columba, sp. 83), p. [258] (Senegal). 

4 Two additional subspecies have been named from South Africa, as follows: 

Chalcopelia chalcospila volkmanni Reichenow, Journ. f. Ornith., 1902, p. 134 (Damara Land). 

Chalcopelia chalcospila caffra Reichenow, Journ. f. Ornith., 1902, p. 134 (Southeastern Africa). 
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which occur in Northeast Africa, each represented by a series of speci- 
mens. Mr. H.C. Oberholser has pointed out the distinctions between 
three previously recognized forms, Chalcopelia chalcospila chalcospila 
(Wagler) from Senegal, C. c. somalica Erlanger from Somali Land, 
and C. c. acanthina Oberholser from Mount Kilimanjaro, in German 
East Africa. 

The two new subspecies described* below may be readily dis- 
tinguished from the three above-mentioned forms by their darker 
coloration. The West African forms, chalcospila and volkmanni, are 
somewhat smaller than those from East Africa, but the latter exhibit 
but slight variation in size. 

The author agrees with Doctor Sharpe in considering Chalcopelia 
delicatula of the White Nile region to be a distinct species. 

CHALCOPELIA CHALCOSPILA INTENSA, new subspecies. 

HAWASH METALLIC-SPOTTED DOVE. __ 

Type-specimen.—Adult male, Cat. No. 243506, U.S.N.M.; collected 
on the Hawash River, Abyssinia, February 11, 1912, by Edgar A. 
Mearns. (Original number, 20178.) 

Description of adult male and female—An adult female, mated 
with the type, is indistinguishable from it except by its slightly 
smaller size. Crown gray (dark gull gray), paler on forehead and 
sides of head; upper side of neck, and mantle, hair brown; exposed 
portion of ie eee and inner sos pe grayish 
drab, with darker bases and inner webs to the feathers; primaries 
kaiser brown at base, with broad dark brown tips, which are nar- 
rowly edged with whitish drab, and with black outer webs to the 
five outer quills; some of the immer median wing-coverts and some 
of the scapulars with metallic golden-green spots, some portions of 
which in certain lights appear dusky purple; lower back crossed by 
two broad black bands, and between them an avellaneous one; 
upper tail-coverts light drab, broadly edged with black at tip; cen- 
tral rectrices light drab, becoming black apically, the outer ones 
eray at base and broadly black terminally, the three outermost nar- 
rowly tipped with pale drab or pale gray; under side of rectrices 
black, with pale edging to the tips of some of the outer feathers and 
with pale gray outer webs to the basal third of the outer feather; 
under tail-coverts black centrally with considerable white laterally; 
chin pinkish white, deepening on the lower throat, chest, and upper 
abdomen to brownish vinaceous, this paling on the lower abdomen 
to grayish white; iris brown; bill dark olivaceous-brown; feet dull 
yellow. 

Description of immature bird (Cat. No. 243504, U.S.N.M.; collected 
at Dire Daoua, Abyssinia, Dec. 6, 1911)——Paler throughout than 

1 Proc. U. 8. Nat. Mus., vol. 28, July 8, 1905, pp. 845-847. 
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adult; feathers of occiput gray at base, edged with brown, thus re- 
stricting the pure gray to the anterior portion of the crown; feathers 
of back, scapulars, and wing-coverts edged with pale rusty or pure 
white; sides of head, chin, and upper throat nearly white; chest light 
vinaceous-drab; abdomen ecru-drab. 

Measurements of type (adult male).—Length of skin, 195; wing, 110; 
tail, 79; culmen (chord), 15; tarsus, 19. 

Average measurements of four adult males.—Wing, 108; tail, 80.6; 
culmen (chord), 14.25; tarsus, 18.8. 

Average measurements of two adult females.—Wing, 104.8; tail, 77; 
culmen (chord), 14.7; tarsus, 18.5. 

Material—Seven specimens from Dire Daoua and the Hawash 
River, Abyssinia, collected by the Childs Frick African Expedition. 

CHALCOPELIA CHALCOSPILA MEDIA, new subspecies. 

GATO METALLIC-SPOTTED DOVE. 

Type-specumen.—Adult male, Cat. No. 243515, U.S.N.M.; col- 
lected near the south end of South Lake Abaya, near Gardulla and 
the Gato River camp of the Childs Frick African Expedition, in 
Abyssinia, March 28, 1912, by Edgar A. Mearns. (Original num- 
ber, 20885.) 

Characters.—Most apace related to Chalcopelia chalcos pula intensa, 
described above, from which it differs in being paler throughout ae 
in having more bluish purple in the wing-spots. 

Description of adult male and female.—Crown gray (deep gull gray), 
paling to grayish white on forehead and sides of head; upper side of 
neck, and mantle, grayish drab; wing-coverts and inner secondaries 
paler drab; exposed portion of bastard wing black, concealed portion 
kaiser brown; some of the inner median wing-coverts and some of 
the scapulars, with golden-green and bluish purple spots; across the 
lower back are two broad black bands and between them one of pale 
grayish buff; upper tail-coverts light drab, each feather broadly 
edged with black at tip; central rectrices light drab, becoming black 
apically, the outer ones gray at base and broadly black terminally, 
the three outermost narrowly tipped with pale drab or pale gray; 
under side of tail black, with apical edging of pale gray to about 
three outer feathers and pale gray outer web to outer feather; under 
tail-coverts black mesially, considerably mixed with white laterally; 

~ chin pinkish white; lower throat, chest, and upper abdomen, light 
brownish vinaceous, passing into grayish white on lower abdomen; 
iris, brown; bill, dark vinaceous-brown; feet dull yellow. 

Measurements of type (adult male)—Length of skin, 180; wing, 
106; tail, 78; culmen (chord), 13.5; tarsus, 18. 

Aberage measurements of seven adult males. —Wing, 108; tail, 79; 
culmen (chord), 14; tarsus, 18.8. 

59758°—Proc.N.M.vol.48—14——25 
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Average measurements of six adult females.—Wing, 104; tail, 74.1; 
culmen (chord), 14.2; tarsus, 18.3. 

Material_—Thirteen adults from the south end of the Abaya lakes 
southward to Bodessa on the middle portion of the Sagan River, 
north of Lake Rudolf, all in southern Abyssinia. 

CINNYRIS VENUSTA BLICKI, new subspecies. 

BLICK’S BUFF-BREASTED SUNBIRD. 

Type-specomen.—Adult male, Cat. No. 217964, U.S.N.M.; collected 
near the south shore of Lake Stefanie, in northern British East Africa, 
May 17, 1912, by J. C. Blick. 

Characters.—Most closely related to Cinnyris venusta albiventris 
and C. v. falkenstewni, differmg from these in being smaller (see 
measurements below); and it also differs from albiventris in having a 
wash of pale yellow over the lower chest and upper abdomen poste- 
rior to the metallic violet of the lower throat, these parts being pure 
white in albwventris, which has the pectoral tufts orange-rufous 
instead of orange-chrome; from falkensteini it is readily distinguished 
by its white sides and crissum and the very pale yellow of the lower 
chest and upper abdomen. 

Description of adult male.—Forehead, crown, lores, chin, and throat 

metallic cyanine blue, changing on lower throat and upper chest to 
hyacinth blue; side of head behind eye, upper side of neck, mantle, 
lesser upper wing-coverts, back, and rump metallic green largely 
mixed with violet-blue feathers; upper tail-coverts metallic dusky 
greenish blue; greater wing-coverts and quills dark brown, faintly 
edged externally with whitish olive; pectoral tufts orange-chrome 
anteriorly, lemon yellow posteriorly; tail dark blue; under parts, 
posterior to the dark throat, white washed with very pale yellow 
except on sides and crissum; thighs black; iris dark brown; bill, feet, 
and claws black. 

Description of adult female.—Upper parts drab, becoming black on 
upper tail-coverts; tail blackish blue, its outer feather externally 
edged with pale gray; superciliary stripe soiled white; under parts 
white, in some specimens slightly grayish on the chin and throat, and 
always washed with a scarcely discernible tint of yellow; iris dark 
brown; bill purplish black, paler at base of mandible; feet and claws 
plumbeous-black. 

Measurements of type (adult male).—Length of skin, 96; wing, 52; 3 
tail, 39; culmen (chord), 16; tarsus, 16. 

Average measurements of six adult males of Cinnyris venusta blickt.— 
Wing, 52.7; tail, 36; culmen (chord), 16; tarsus, 16. 

Average measurements of siz adult females of Cinnyris venusta blacki.— 
Wing, 49; tail, 38.5; culmen (chord), 15.5; tarsus, 15.5. 
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Average meaasurements of adult males of Cinnyris venusta albiven- 
tris.—Length of skin, 110; wing, 57; tail, 42; culmen, (chord), 16; 
tarsus, 17. 

Average measurements of adult males of Cinnyris venusta falken- 
steint.—Length of skin, 105; wing, 53; tail, 37.5; culmen (chord), 18; 
tarsus, 15.5. | 

Average measurements of adult males of Cunnyris venusta fazoglensis.— 
Length of skin, 105; wing, 54; tail, 42.5; culmen (chord), 16; tarsus, 

by: 

Remarks.—The fifteen specimens on which this subspecies is based 
show no approach to Cinnyris venusta fazoglensis, the form blicki 
being interposed between C. v. albwentris and C. v. falkenstevm, and 
ranging from Gardulla, in southern Abyssinia, south to the Nyiro and 
Indunumara mountains, in British Kast Africa. 

CINNYRIS MEDIOCRIS GARGUENSIS, new subspecies. 

MOUNT GARGUES DOUBLE-COLLARED SUNBIRD. 

Type-specumen.—Adult male, Cat. No. 217754, U.S.N.M.; collected 
at the summit of Mount Gargues (altitude 7,100 feet), north of the 

~Guaso Nyiro River, in British East Africa, August 27, 1911, by 
Edmund Heller. (Original number, 249.) | 

Characters.—Males with under parts paler than in Cinnyris mediocris 
kemensis or C. m. medrocris; smaller than kenrensis; about the size 

of mediocris from Mount Kilimanjaro; female much grayer than the 
above forms. 

Description of adult male.—Head, neck, lesser wing-coverts, mantle, 
back, and rump golden-green; upper tail-coverts metallic violet-blue; 
wings dark brown, greater wing-coverts and quills narrowly edged 
with citrine-drab; tail bluish black; chest-collar coral red, separated 
from the green throat by a narrow collar of metallic blue; pectoral 
tufts citron yellow; under parts, posterior to the red pectoral band, 
light olive-gray; under wing-coverts and inner portion of quills 
grayish white.. 

Description of adult female topotype.—Upper parts deep olive-gray; 
tail blue-black, with two outer rectrices narrowly edged with white; 
chin and throat mouse gray, washed with olive; remaining under 
parts pale buffy brown. 

Measurements of type (adult male).—Length of skin, 100; wing, 53; 
tail, 40; culmen (chord), 17.5; tarsus, 17.5. 

Average measurements of three adult male topotypes.—Wing, 53.7; 
tail, 41; culmen (chord), 17.1; tarsus, 17.5. 

Measurements of female topotype—Wing, 52; tail, 40; culmen 
(chord), 17.5; tarsus, 17.1 

1 For measurements of Cinnyris mediocris mediocris and C. m. keniensis see Smithsonian Miscellaneous 

Collections, vol, 56, No. 14, Dec. 23, 1910, p. 4. 
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Geographical range-—Known only from Mount Gargues, British 
East Africa. 

CINNYRIS REICHENOWI KIKUYENSIS, new subspecies. 

KIKUYU DOUBLE-COLLARED SUNBIRD. 

Type-specumen.—Adult male, Cat. No. 246001, U.S.N.M.; collected 
at Escarpment Station (altitude 7,390 feet) on the Uganda Railway 
in the Kikuyu Mountains, British East Africa, September 6, 1912, 
by Edgar A. Mearns. (Original number, 24076.) 

Characters —Smaller than Cinnyris reichenowi reichenowi Sharpe 
from Sotik, northeast of Victoria Nyanza,! and more grayish, less 
ochraceous, on the under parts posterior to the red pectoral collar. 

Description of adult male—Head, neck, mantle, lesser wing- 
coverts, and back metallic golden-green; upper tail-coverts, and a 
narrow collar separating the green of the throat from the red chest, 
metallic blue-violet; greater wing-coverts and quills dark brown, 
the feathers externally edged with dark citrine; tail blue-black; 
chest broadly banded with nopal red (20 millimeters in width); 
posterior under parts dark olive-gray anteriorly, changing to citrine- 
drab on crissum; pectoral tufts lemon yeilow; under wing-coverts 
neutral gray; inner border of quills pale neutral gray; iris dark 
brown; bill, feet, and claws black. 

Comparative measurements of males. 

- Length = : Culmen Name. of sk Wing Tail (chord). Tarsus. 

Cinnyris reichenowi reichenowi, from original de- | 
SGRpiION ..<2- - -- 224-5 - 52 - Peon aoe ae ee 102 53.3 39.6 16.5 16.5 

Cinnyris reichenowi reichenowi, from Reichenow’s 
Vogel Afrikas, vol. 3, 1905, p. 491.....----.--------- 110-115 51-53 36-40 15-16 16-17 

Cinnyris reichenowi reichenowi, from Mount Ruwen- 
WORM 62 = sore soe oo aS ae ee ee eee 112 54 42 15 16 

Cinnyris ensorgei, from original description... -.-...-- 4 Eee 3 53 40 148.3 20 
Cinnyris reichenowi kikuyensis, type.-..-----.--------- 95 53 40 13 15 

1 Reichenow, Vogel Afrikas, vol.3, 1905, p. 491, states that this is an error,and that the culmen measures 
15 millimeters. 

CHALCOMITRA SENEGALENSIS ATRA, new subspecies. 

BLACK SCARLET-BREASTED SUNBIRD. 

Type-specumen.—Adult male, Cat. No. 246077, U.S.N.M.; col- 
lected on the Thika River, at Camp No. 2 of the Childs Frick African 
Expedition, 20 miles above its junction with the Tana River, in 
British East Africa, August 27, 1912, by Edgar A. Mearns. (Original 
number, 23912.) : 

Characters—The blackest form of the Chalcomitra senegalensis 
group. Most closely related to Chalcomitra senegalensis xquatorialis 
(Reichenow) from Victoria Nyanza, from which it differs in being 

1 Cinnyris ansorget Hartert, from Nandi Station, is considered to be a synonym of C. r. reichenowi. 
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slightly smaller and very much darker in color; larger and darker 
than C.s. acik or CO. s. senegalensis; no metallic colors on wings, back, 
or upper tail-coverts; female darker, less yellowish brown than in 
other forms of senegalensis. 

Description of adult male—F¥orehead and crown metallic green, 
sometimes bluish; chin and upper throat metallic golden-green; 
mustachial band bluish green; sides of head, occiput, upper side of 
neck, and mantle black, becoming slightly brownish on lower back, 
rump, and upper tail-coverts; wings and tail blackish mummy brown; 
lower throat and chest nopal red, with a narrow subterminal metallic 
blue bar to each feather; abdomen, sides, under wing-coverts, flanks, 
thighs, and under tail-coverts jet black; iris very dark brown; bill 
feet, and claws black. 

Description of adult female-—Upper parts dark hair brown; lores 
and ear-coverts chaetura black; upper wing-coverts édged externally 
with white; mustachial band yellowish white, the feathers chaetura 
black at base; chin, throat, and breast chaetura drab, the feathers 
narrowly edged with pale yellowish olive; abdomen hair brown, 
much obscured by yellowish edging to the feathers; sides and flanks 
light grayish olive, the feathers edged with whitish; under wing- 
coverts olive-buff, with dark bases to the feathers; under tail-coverts 
pale olive-gray, with dark bases to the feathers; iris dark brown; 
bill, feet, and claws black. 

Four immature males, in which the red-and-blue pectoral band is 
appearing, have the feathers of the under parts broadly bordered 
with pale olive-yellow. In all ages and both sexes this form is darker 
than any other form of the senegalensis group. 

Measurements of type (adult male).—Length of skin, 132; wing, 74; 
tail, 52.5; culmen (chord), 28.5; tarsus, 17.5. 

Average measurements of two adult males (including the type).— 
Wing, 75; tail, 52; culmen (chord), 28.7; tarsus, 17.2. 

Average measurements of two adult females.—Wing, 67.5; tail, 44.2; 
culmen (chord), 27; tarsus, 16.5. 

Geographical range.—Upper Tana and Thika rivers, and Tharaka 
District between the Tana and Guas) Nyiro rivers, in British Kast 
Africa. 

ANTHREPTES COLLARIS GARGUENSIS, new subspecies. 

MOUNT GARGUES COLLARED SUNBIRD. 

- Type-specimen.—Adult male, Cat. No. 217750, U.S.N.M.; col- 
lected on Mount Gargues, at 7,100 feet, British Kast Africa, August 25, 
1911, by Edmund Heller. (Original number, 244.) 

Characters.—Most closely related to Anthreptes collaris zambesiana 
and A. c. hypodila. From the former it differs in being slightly larger, 
darker (less golden) green above, and more olivaceous yellow below; 
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from hypodila (type from Fernando Po) it differs in being much larger, 
of a slightly paler shade of green above, and lemon yellow instead of 
lemon chrome below. 

Description of adult male-—Head, neck, mantle, back, rump, and 
lesser wing-coverts metallic green with a slight golden luster; wings 
dark brown, with quills bordered externally with citrine; rectrices 
deep blue edged with metallic green; under parts lemon yellow, 
washed with olive on sides; pectoral tufts pure lemon yellow; a collar 
of metallic violet separates the green throat from the yellow under 
parts; edge of wing pale yellow; under wing-coverts yellowish white; 
iris brown; bill, feet, and claws black. 

Description of adult female—Above similar to adult male; below 
lacking the metallic green chin and throat and the metal violet 
collar, the entire under parts being olive-yellow, darkest on the chest, 
sides, and crissum and yellowest on the abdomen. 

Description of young male in first plumage——Yellower on under 
parts than adult female, with darker olive throat and upper chest. 

Measurements of type (adult male)—Length of skin, 103; wing, 55; 
tail, 39; culmen (chord), 15; tarsus, 16. 

Average measurements of Fite adult males (including the type). — 
Wing, 53.8; tail, 39; culmen (chord), 14.4; tarsus, 15.8. 

eae of one female (Cat. No. "245979, U.S.N.M.; from 
Meru Forest, British East Africa)—Wing, 52; tail, 34; culmen 
(chord), 14; tarsus, 15. 

Average measurements of two adult males of Anthreptes collaris 
hypodila from West Africa.—Wing, 49; tail, 35; culmen (chord), 13.3; 
tarsus, 15. 

Average measurements of two adult females of Anthreptes collaris 
hypodila from West Africa.—Wing, 46.5; tail, 32.5; culmen (chord), 
12.8; tarsus, 14.3." 

Remarks.—Specimens from the upper Athi River (Juja Farm) are 
intermediate between zambesiana and garguensis; those from around 
Mount Kenia are more olivaceous on the under parts than any others. 

Geographical distribution.—Upper Athi River, Mount Kenia region, 
and Mount Gargues, in British Host Africa. 

ESTRILDA ATRICAPILLA KENIENSIS, new subspecies. 

MOUNT KENIA BLACK-CROWNED WAXBILL. 

Type-specumen.—Adult male, Cat. No. 214622, U.S.N.M.; col- 
lected at Fey’s Farm, altitude 8,000 feet, in the Aberdare Mountains, 
near Mount Kenia and Lake Naivasha, British Kast Africa, August 11, 
1909, by Edgar A. Mearns. (Original number, 16540.) 

Characters.—Most closely related to Estrilda atricapilla grauert 
Neumann from Mount Sabjingo, Western Kivu Volcanoes, Central 

1 For measurements of Anthreptes collaris zambesiana and A.c. elachior, see Smithsonian Miscellaneous 

Collections, vol. 56, No. 14, Dec. 23, 1910, p. 5. 

| 
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Africa, but slightly smaller, with throat and sides of head grayish 
instead of being white. From Estrilda atricapilla atricapilla Verreaux, 
from Camaroon and Gaboon, it differs in being considerably paler 
below, with the mantle brownish instead of grayish and much less 
heavily cross-barred with black; and the black of the head, includes 
the eye. 

Description of adult male and female.—Top of head, including lores 
and orbital region, black; mantle grayish brown, finely and some- 
what obscurely cross-banded with black; ramp and upper tail- 
coverts pompeian red; wings brownish slate with outer wing-coverts 
and inner secondaries cross-banded with black; tail slaty black, very 
obscurely cross-banded with black; chest and upper abdomen neutral 
gray, gradually deepening to black on lower abdomen and crissum, 
and paling to pale neutral gray on throat and sides of head; sides 
and flanks pompeian red; axillars, under wing-coverts, and inner 
border of quills grayish white; bill, feet, and claws entirely black. 

Measurements of type (adult male).—Length of skin, 100; wing, 46; 
tail, 48; culmen (chord), 8.5; tarsus, 15. 

Average measurements of two adult males (including the type).— 
Wing, 46; tail, 48; culmen (chord), 8.5; tarsus, 15. 

Average measurements of two adult females —Wing, 44; tail, 45.5; 
culmen (chord), 8.5; tarsus, 15. 

Geographical range.—Aberdare and Kenia mountains, 8,000 to 8,500 
feet, in British Kast Africa. 

Remarks.—The range of Estrilda nonnula Hartlaub, described, from 
Kudurma, almost meets that of EH. a. keniensis in western British 
East Africa, having been collected by Mr. Edmund Heller at Kaimosi, 
25 miles northeast of Kisumu. 

HALCYON SENEGALENSIS CINEREICAPILLUS, new subspecies. 

UPPER NILE KINGFISHER. 

Type-spectmen.—Adult male, Cat. No. 216577, U.S.N.M.; collected 
at Kisingo, between Kutwi and Kigomma, Uganda, Africa, December 
29, 1909, by Edgar A. Mearns. (Original number, 17859.) 

Characters.—Most closely related to Halcyon senegalensis senegalen- 
sis (Linneeus) and H. s. fuscopileus Reichenow, the former from Sene- 
gal, the latter from Jaunde and Bipindi, in the Kamerun District. It 
differs from. senegalensis in being slightly larger, with paler (more 
ashen) crown, and more whitish under parts; and from fuscépileus it 
differs in the much paler blue of the upper parts, the much paler and 
less brownish pileum, the paler and more finely vermiculated under 
parts, and also in its larger size. 

Description of type (adult male).—Upper side of head and neck 
light neutral gray, sometimes washed with pale blue; lores and a 
narrow ring around the eye black; a white superciliary band begins 
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behind the nostril, encircling the eye to the black lores, and blending 
outwardly into the grayish color of the top and sides of the head; 
exposed portion of wing-quills, mantle, back, rump, and upper tail- 
coverts cendre blue, slightly palest on the rump and upper tail- 
coverts; upper wing-coverts and tips of quills black, inner webs of 
wing-quills white at base; exposed portion of tail-feathers italian 
blue above; under side, and concealed outer edge of upper side of 
rectrices black; chin, upper throat, and crissum white; remainder 
of under parts grayish white, very finely and abundantly vermiculated 
with gray, and sometimes faintly washed with blue on chest and sides 
of head and neck; iris very dark brown; upper mandible vermilion, 
sometimes dusky at tip; lower mandible entirely jet black, or, occa- 
sionally, with a streak of orange on its side; feet purplish black; 
claws, black. 

Measurements of type (adult male).—Length of skin, 218; wing, 106; 
tail, 69; culmen (chord), 48; tarsus, 14.5. 

Average measurements of four adult males (type included).—Wing, 
106; tail, 68; culmen (chord), 46.5; tarsus, 14.6. 

Average measurements of three adult females —Wing, 105.2; tail, 68.7; 
culmen (chord), 46.7; tarsus, 13. 

Geographical distribution—tlLakes Victoria and Albert, and the 
Upper White Nile (Bahr el Jebel). 
Remarks.—The forms of Halcyon senegalensis quite closely resemble 

Halcyon cyanoleucus (Vieillot), but may be readily distinguished by 
the absence of a black band extending through and behind the eye. 

HALCYON MALIMBICUS PRENTICEI, new subspecies. 

LAKE VICTORIA ASH-FRONTED KINGFISHER. 

Type-specrmen.—Adult [male?], Cat. No. 217407, U.S.N.M.; col- 
lected on the Sesse Islands, in Lake Victoria, Uganda, Kast Africa, 
by Father Prentice, of the French Mission, Uganda. Not sexed by 

_ the collector, but, from its large size, supposed to be a male. 
Characters——Most closely related to Halcyon malimbicus malim- 

bicus (Shaw) from West Africa, from which it differs in being slightly 

larger, with the blue parts of the plumage purer and paler, and the 
under parts pure white. 

Description of type (and only specimen).—Head above deep biuish 
eray-green, tinged with brown around base of maxilla; a narrow line 
of white extends from the base of the bill at nostril over the eye; a 
broad band of black extends backwards from the bill, surrounding 
the eye, and extending posteriorly over the ear-coverts nearly to the 
back of the head; chin and throat pure white; sides of head, neck all 
round, upper chest, and edge of wing bremen blue; back from nape 
to rump nile blue; scapulars and wing-coverts jet black; quills black, 
the inner web white at base, the basal half of the external web of the 
primaries, and nearly the entire outer web of the secondaries capri 
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blue; tail, china blue above, black below; entire under parts pure 
white, with a black spot on under wing-coverts at base of primaries; 
bill with maxilla peach red, becoming dusky brown at apex and on 
sides of basal half, and with mandible jet black; feet, in dry skin, 
blackish brown. : 

Measurements of type—Wing, 112; tail, 74; culmen (chord), 54; 
tarsus, 17. 

Measurements of adult male of Haleyon malimbicus malimbicus 
_ (Shaw) from Efulen, Kamerun, West Africa (Cat. No. 159986, U.S. 

Nat. Mus.).—Wing, 106; tail, 74; culmen (chord), 53; tarsus, 15.5. 
Remarks.—This subspecies most closely resembles a Cameroon 

specimen of malimbicus, and is not closely related to the forms 
forbesit and torquatus from northwest Africa—Cameroons to Sene- 
gambia.’ 

MELITTOPHAGUS VARIEGATUS LORINGI, new subspecies. 

NYANZA BEE-EATER. 

Type-specimen.—Adult male, Cat. No. 216565, U.S.N.M.; collected 
at Butiaba, Lake Albert, oe Africa, January 6, , 1910, by J. 
Alden Loring. (Original ee 674.) 

Characters.—Most closely related to Melittophagus variegatus varie- 
gatus (Vieillot), but larger and much paler and purer yellow on the 
under parts. 

Description of type (adult male).—Upper side of head and neck, 
mantle, back, rump, and upper tail-coverts calla green; outer wing- 
coverts and Jone: calla green; primaries yellowish oil green with 
subterminal blackish spots and orange-citrine bases to the inner webs; 
secondaries ochraceous-tawny at base, subterminally broadly banded 
with black, and narrowly tipped with pale gray; elongated innermost 
secondaries green, marked with turquoise-blue apically; tail with 
middle pair of feathers cedar green, becoming bluish on distal por- 
tion, and tipped with pale gray, the remaining rectrices ochraceous- 
buff tinged with green on outer webs, broadly black subterminally, 
and narrowly tipped with grayish white; a narrow eyebrow pale ceru- 
lean blue; eyelid beryl blue; a broad black band passes through and 
behind the eye; chin and throat light cadmium, below which is a 
double collar of antwerp blue anteriorly and hessian brown posteri- 
orly; abdomen, sides, flanks, thighs, and crissum olive-ocher; edge of 
wing honey yellow; axillars, lining of wings, and bases of quills cin- 
namon-buff. Iris red; bill and feet black. 

Measurements of type (adult male).—Wing, 89; tail, 69; culmen 
(chord), 35; tarsus, 11. 

Measurements of one adult of Melittophagus variegatus variegatus 
(Vieillot) from West Africa.—Wing, 84; tail, 66; culmen (chord), 28; 
tarsus, 9. 

1 Oberholser, Proc. U. 8. Nat. Mus., vol. 22, No. 1180, p. 12, 1899. 
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COLIUS STRIATUS JEBELENSIS, new subspecies. _ 

RIVER WEBEL COLyY. 

Type-specemen.—Adult male, Cat. No. 216489, U.S.N.M.; collected 
at Gondokoro, Uganda, Africa, February 23, 1910, by J. Alden 
Loring. (Original number, 868.) 

Characters.—Of the twelve accepted races of Colius striatus Gmelin 
the subspecies jebelensis is much more closely related to the subspecies 
berlepscha (Hartert) than to any of the others. It differs only in its 
smaller size, barred instead of plain nape and upper mantle, paler and — 
browner coloration above, and more rufescent (less olivaceous) under 

parts. | 
Description of adult male and female.—Orbital region and lores 

black, very finely dotted with grayish white; forehead black; crown 
and crest light drab-gray; cheeks and ear-coverts silky grayish white; 
upper side of neck, mantle, and outer surface of wings grayish drab, 
the nape and upper manile, only, finely and faintly cross-banded 
with darker; back and upper tail-coverts drab; upper surface of tail 
benzo brown; chin and throat blackish, each feather with a small 
grayish-white spot; sides of neck and sides of upper chest grayish 
brown, very finely cross-banded with dusky; chest, sides, abdomen, 
and crissum buckthorn brown; under surface of tail buffy citrine, 
shafts pale yellow except at tip, which is brown. 

Measurements of type (adult male).—Length of skin, 285; wing, 
94; tail, 194; culmen (chord), 13; tarsus, 21.5. 

_ Average measurements of ten adulé males—Wing, 93.2; tail, 204.3; 
culmen (chord), 12.9; tarsus, 21. 

Average measurements of siz adult females.—Wing, 93.5; tail, 206.3; 
culmen (chord), 13.2; tarsus, 21.4. 

Geographical range-—Upper Nile (Bahr el Jebel) from Gondokoro 
to Lake Albert and eastward across Uganda to Lake Victoria. 
Remarks.—There is little possibility of mistaking this mousebird 

for any of the three forms from northeastern Africa, as Von Zedlitz 
has given excellent colored figures of Colwus striatus leucotis, C. s. 
erlangert, and C. s. hilgerti, in the Journal fiir Ornithologie for 1910, 
plate 10. Colius striatus affinis Shelley has been restricted to the 
coast region of East Africa from German East Africa to Southern 
Somaliland. From Colius striatus berlepscha Hartert, which occupies 
the interior equatorial region from Mount Kilimanjaro and New 
Heligoland west to Victoria Nyanza, it is readily distinguishable by 
its smaller size; and berlepschi from nearly all of its range may be 
known by the absence of cross-bars from the upper side of the neck 
and upper mantle. 
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JAWS OF MYRMECOBOIDES AND MYRMECOBIUS. 

FOR EXPLANATION OF PLATE SEE PAGE 395. 



AN EXTINCT MARSUPIAL FROM THE FORT UNION WITH 
NOTES ON THE MYRMECOBIDAE AND OTHER FAMILIES 
OF THIS GROUP. 

By James Wriiiiams GIDLEY, 

Assistant Curator of Fossil Mammals, United States National Museum. 

In a small lot of Fort Union mammals recently collected by Mr. 
A. C. Silberling in Sweet Grass County, Montana, there is a lower jaw 
which, though small in size, is of great importance, since it apparently 
represents an unexpectedly early appearance of a possible relative 
of the Myrmecobidae a family of marsupials hitherto known only from 
a single living genus, Myrmecobius. The description given below is 
followed by a brief discussion of the peculiar features of the species, 
its possible affinities, and some short notes on the probable deriva- 
tion of the marsupials in general. 

MYRMECOBOIDES, new genus.! 

This genus, represented by a single species of small size, may be 
distinguished as follows: Canine semipremolariform, being irregu- 
larly triangular in cross section and but slightly curved; canine and 
the three simple premolars evenly spaced with short intervening 
diastemae. ‘There is also a short diastema between the canine and 2, 
(the position of the other incisors is not known). Fourth tooth 
behind the canine (probably dp, retained) completely molariform; 
true molars tritubercular, with well-developed basin heel, but with 
inner cusps of trigonid (paraconid and metaconid) as high or higher 
than main outer cusp (protoconid). 

Ordinal affinities of this genus marsupialian, and it is probably 
related to the Myrmecobidae. ! 

MYRMECOBOIDES MONTANENSIS, new species. 

PLATE 23. 

Type-specimen.—(Cat. No. 8037, U.S.N.M.). <A left lower jaw 
carrying a series of 8 teeth, c to m,. Collected by A. C. Silberling. 

Type-locality and horizon.—Sweet Grass County, Montana, ‘Gidley 
Quarry,” about the middle of the Fort Union deposits of that 
locality. 

1 This name is given to the ancient form on account of its likeness to Myrmecobius rather than as a 

positive assumption of real relationship. 

PROCEEDINGS U. S. NATIONAL Museum, VoL. 48--No. 2077. 
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Description.—Dental formula: ts ey PMs dps ms. Jaw rela- 

tively long and slender; length of tooth series, including canine and 
m;, 20 mm.; depth of jaw at c, 2.5 mm.; at m,, 3.7 mm. P, single 
rooted but compressed laterally and with small posterior heel; p, 
and p, with anterior cusp budding off from the main cusp and a poste- 
rior basal cusp (p, is somewhat larger and has slightly more promi- 
nent accessory cusp than p,); dp, completely molariform with the 
metaconid and protoconid subeqacd in size, but otherwise differ- 
ing from the true molars in the somewhat narrower and smaller 
heel and in the position and relatively larger size of the paraconid 
which is a well-developed, anteriorly directed cusp quite distinct 
from the metaconid. All the molars have low, basin-like heels with 
relatively high inner cusps and high Gals in which the meta- 
conids and paraconids are closely appressed, forming a column which 
exceeds the protoconid in height and equals it in bulk. The para- 
conid, though close to the metaconid, is quite distinct at the summit. 
The entoconid i is an irregularly aad and pointed cusp showing 
on the inner side a tendency to spht into two cuspules. 

Possible affinities and comparison with Myrmecobius.—The little 
Fort Union mammal jaw described above presents some interesting 
features. While these can not be interpreted with absolute finality, 
or with more than a limited degree of certainty, because of the great 
time interval between the Paleocene and the present day, and the 
absence of known intermediate forms, the specimen nevertheless 
strongly suggests relationship to the Myrmecobidae, as now repre- 
sented by the single living species Myrmecobius fasciatus. Making 
due allowance for its more primitive condition, this lower jaw, aside 
from its fewer teeth, resembles that of Myrmecobius in a marked 
degree. The special points of resemblance (see plate 23) are these: (1) 
The jaw is elongated anterior to the four molariform teeth and has 
a well-marked but short diastema between each of the premolars, 
the first premolar and the canine, and the canine and last incisor. 
The jaw is broken at the latter point and none of the incisors is pre- 
served, but enough remains to show (2) that the jaw extended straight 
forward from the canine and probably carried spaced incisors as in 
Myrmecobius. (3) The canine is laterally compressed and semi- 
premolariform, and the manner in which it is set into the jaw also 
resemblesa premolar. (4) Premolars 2 and 3 are narrow transversely 
and long at the base, with well-developed anterior cusps budding out 
from the main cusps, high above their bases, as in Myrmecobius; p, 
is small and single rooted, though laterally compressed like the 
others. (5) All the teeth are entirely without cingula. (6) The inner 
main cusps (metaconid and entoconid) of the molars are apparently 
developing toward conate forms, while they equal or exceed the two 
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main outer cusps (protoconid and hypoconid, respectively) in height. 
The relatively small size of the latter, and especially the protoconid, 
which is apparently diminishing, is a modification toward the. con- 
dition reached in Myrmecobwus, and away from the usual development 
of primitive tri-tuberculate teeth. In fact, all these characters denote 
progressive development away from the type characteristic of the 
primitive insectivores, carnivores, and creodonts, and toward 
Myrmecobius. 
A point of difference is the very close approximation of the para- 

conid to the metaconid. Although quite distinct at the summit, 
the paraconid forms a part of the elevated metaconid column. 
In Myrmecobius this cusp is usually distinct and directed forward 
but as pointed out by Dr. B. Arthur Bensley‘ in his valuable contri- 
bution on The Evolution of the Australian Marsupialia, the dentition 
in the living genus is exceedingly variable in detail. One of the 
two specimens in the U.S. National Museum collection shows a much 
closer approximation to Myrmecoboides in this respect than does the 
other; hence it is possible that the more anterior position of the para- 
conid in Myrmecobius may have been secondarily acquired as a result 
of the extreme lengthening of the jaw. Another point of difference 
between the living and the extinct forms is the relatively greater ele- 
vation and better definition of the trigonid in the latter. This, 
however, is doubtless due to’its more primitive condition. 

The first molariform tooth in Myrmecoboides montanensis, which 
‘stands in the position of p,, is worthy of special notice. It differs 
in some important features from those behind it, but is so typically 
and completely molariform as to suggest a true molar or more proba- 
bly a tooth of the deciduous series. However, it is not possible to 
say in the absence of proof whether it may not be after all a highly 
specialized molariform premolar. Its very complex structure in 
contrast with p,, which is a simple, unspecialized tooth, is against 

this supposition and strengthens the view that it is more probably 
a retained milk molar. Special features of the tooth itself favor this 
conclusion and seem to preclude the other altenative of considering it 
also a true molar. It has the same number of cusps as the molars, 
and these, with the exception of the paraconid, have the same gen- 
eral form, proportions, and arrangement. The crown is propor- 
tionally narrower, the talonid is relatively smaller, and the large 
paraconid is directed well forward, making up the whole anterior 
portion of the trigonid, and is quite distinct. In this respect this 
tooth differs markedly from the true molars. 

It thus appears that in this specimen we have real evidence con- 
firming the view held by Winge and supported by Lydekker, Bensley, 
and others that the first molariform tooth in all the marsupials is a 

1 Trans. Linn. Soc. London, ser. 2, Zool., vol. 9, pt. 3, 1903, p. 102. 
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fourth milk molar which is never replaced by a premolar as in the 
placentals. The development of a fourth molariform tooth and the 
loss of a premolar, however accomplished, must be considered one 
of the earliest specializations of the marsupials since this reverse 
tooth formula is characteristic of the entire group. 
An apparent objection to considering the Fort Union species as in 

any way related to the ancestral line which gave rise to Myrmecobius is 
the fact that it possesses only the normal number of post-canine 
teeth, namely, seven, while Myrmecobius has eight or frequently nine 
i the lower jaw. The importance of this difference however, de- 
pends entirely on the source of the supernumerary teeth in Myrme- 
cobius. If this characteristic is an ancient survival resulting from the 
derivation of Myrmecobius from some one of the Jurassic mammal-like 
forms having more than the normal number of post-canine teeth, as 
suggested by Owen, Thomas, Leche, and others, then such a form as 
Myrmecoboides could not be placed in the line of descent. But if, on 
the other hand, as seems more probable, the increase in number of 
teeth in Myrmecobius came about secondarily through the permanent 
retention of deciduous premolars, as suggested by Winge, there is 
nothing inconsistent in considering the Montana species an ancestral 
relative of the later genus. A significant point in this connection is 
the fact that in the I. montanensis jaw the longest diastema is be- 
tween p, and dp,. 

ADDITIONAL NOTES ON THE ORIGIN OF MYRMECOBIUS. 

There is in our present knowledge nothing to support Owen’s 
hypothesis regarding the derivation of Myrmecobius. On the other 
hand, as has been pointed out especially by Bensley,! there is consid- 
erable evidence for, and a reasonableness in assuming that this genus 
has, like the other marsupials, descended from an ancestral form with © 
a normal primitive marsupial dentition. In consequence of its ant- 
eating habits, resulting in the modification of the entire series as 
well as the great lengthening of the jaws anteriorly, the condition 
was acquired whereby a second and finally a third additional tooth 
of the remaining milk series were retained permanently, in the 
manner suggested by Winge. 

The dental characters of the genus Myrmecobius have been 
very fully described and discussed and the literature on the 
subject reviewed by Bensley. Hence it is not necessary to enter 
into much detail here. A few additional points suggest themselves, 
however, and some of those advanced by Bensley and others are 
seemingly somewhat altered by a restudy of the lower jaw of 
Myrmecobius, when comparing it with the Montanaspecimen. While 
not entirely disregarding the theory advanced by Winge, Bensley 

' Trans. Linn. Soc. London, ser. 2, Zool., vol. 9, pt. 3, 1903, p. 102. 
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seems rather to favor the view that the excessive number of molars 
in Myrmecobius is due to ‘‘a simple reduplication of teeth from the 
posterior portion of the dental lamina,” the minute size of the 
molars and the great lengthening of the jaws offering just the condi- 
tions favorable for an intercalation of new teeth. In defense of 
this he observes that ‘‘even assuming a retention of the deciduous 
teeth, we would still have to account for the occasional presence of 
an additional lower molar.” The application of this observation, 
however, is not clear, since, beginning with the normal marsupial 
dental series, viz., Ps dps, Mx, it requires but the addition of two 

more permanently retained deciduous molars to equal the greatest 
number of post-canine teeth found in this species, namely, 9, making 

the dental formula for the lower jaw as follows: ts, C5) Ps) dps, Mera 

This would still leave two teeth less than the normal combined num- 
ber of the milk and permanent series of post-canine teeth found in 
both the marsupials and placentals, the missing ones being dp, of 
the first series, probably very early shed or never replaced, and p, 
of the permanent premolar series, either early absorbed or never 
developed. The variability in the molar series in Myrmecobius seems 
due to the presence or absence of the last molar, probably a disap- 
pearing tooth. In the upper jaw the last molar seems to be nor- 
mally wanting, while the second is apparently in the process of dis- 
appearing, being sometimes present and sometimes wanting. There 
is also an occasional variation in the number of milk molars retained, 
the upper jaw of a specimen in the United States National Museum 
collection having two such teeth on one side and only one on the 
other. 
However regarded, the teeth of Myrmecobius, as pointed out by 

Bensley, show every indication that the genus was derived from a 
primitive form with normal tritubercular teeth of the general insectiv- 
erous type. ‘The present specialization is toward a pseudotricono- 
dont type, evidently acquried through the peculiar development of 
the inner and the atrophy of the outer cusps of the lower molars, with 
a similar but reverse modification of the upper molars, with the addi- 
tion to the series of supernumerary teeth accomplished through the 
retention of milk molars. Conceding this to be the true history of 
the development of Myrmecobius, the little lower jaw from the Fort 
Union formation, whether considered ancestrally related or not, is 
morphologically intermediate in nearly every particular between such 
a jaw as that of Myrmecobius and those of the generalized primitive 
types of trituberculate mammals. Itstands nearer to the tritubercu- 
lar form, it is true, but is nevertheless intermediate in development, 

1 Trans. Linn. Soc. London, ser. 2, Zool., vol. 9, pt. 3, 1908, p. 100. 
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and if regarded as ancestral furnishes very good evidence against the 
earlier supposition that Myrmecobius is a direct and little-changed 
descendant of some one of the Jurassic mammal-like forms having 
more than the normal number of teeth. It is indeed very doubtful 
whether the latter gave rise to any of the higher mammals, and such 
forms as Dryolestes, Dicrocynodon, Tinodon, etc., of the Jurassic, 
with their many post-canine teeth, were probably not marsupials at 
all. A recent restudy of these ancient forms leads me to believe that 
there are good reasons for regarding them rather as monotremes, and 
in this group may possibly be found the early representatives of the 
living members of this strange order of mammals. 

In considering the derivation of the marsupials and placentals it 
must not be overlooked that regardless of the origin of the fourth 
molariform tooth in the marsupials the normal number of post-canine 
teeth of primitive or generalized forms in both groups is invariably 
seven, any deviation from this number being due to a loss or addition 
through specialization. 'The obvious inference, then, is that the 
common ancestral forms from which these great groups were origi- 
nally derived had a like normal dental formula. Such a genus, there- 
fore, as Triconodon, or some other form having four premolariform 
and three molariform teeth behind the canine, would be a more 
logical Jurassic ancestral type for the higher mammals than would 
such forms as Dryolestes, Dicrocynodon, etc., which have many more 
than the normal number of both premolariform and molariform teeth. 
The ultimate origin of these great groups is, however, at best largely 
speculative with our present knowledge. 

NOTES ON THE ORIGIN OF THE MARSUPIALS. . 

From expressing disbelief in Owen’s hypothesis regarding the 
origin of Myrmecobius, Bensley seems to have gone to the other 
extreme in suggesting the derivation of all the living marsupials from 
an Oligocene form (Peratherium) of the Didelphidae. Osborn + seems 
to have adopted this view also, while Gregory ? in his recent contri- 
bution on The Orders of Mammals, seemingly accepts Bensley’s views 
in general but gives much greater antiquity to the ancestral stock of 
the marsupials. I cannot regard Bensley’s view as wholly tenable, 
even if the didelphid prototype were carried to a much more remote 
time than the Oligocene. If the Fort Union mammal here deseribed, 
whether directly ancestral or not, is in any way related to the living 
Myrmecobius, we have evidence that the Myrmecobidae had at least 
reached a marked degree of specialization which separated this family 
distinctly from the other marsupials at a much earlier date than is 
assumed by Bensley for the differentiation of the whole order. Even 

1 Evolution of the mammalian molar teeth. Biol. Studies and Addresses, vol. 1, 1907, p. 109. 

2 Orders of Mammals. Bull. Amer. Mus. Nat. Hist., vol. 27, 1910, p. 229. 
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at this early period (Paleocene) there is no evidence of a close simi- 
larity to a didelphid type of dentition, nor‘is there a suggestion of any 
particularly close affinity to the dasyurids, which are considered by 
Bensley to be direct derivatives of the early didelphids, as represented 
by Peratherium. Itis obvious that if the Myrmecobidae had a begin- 
ning so very much earlier, as is indicated by the Fort Union specimen, 
so likewise must the Dasyuridae and probably all (certainly some) of 
the other living families of marsupials. 

This conclusion also is not in accordance with the view expressed by 
Osborn’ regarding the origin of marsupials of Australia, which he 
suggests were derived from the ‘‘introduction into Australia of some 
small arboreal opossum of Didelphys-like form as the source of the 
wonderful adaptive radiation of the marsupials of this continent.”’ 
The fossil evidence at present available, as I interpret it, does not 
apparently support either Osborn’s or Bensley’s view concerning the 
origin of the modern families of marsupials, nor in reality does it give 
more than a small part of the life history of this great order of mam- 
mals. In fact, it seems reasonable to assume that at present nothing 
is definitely known regarding the ancestry of several of the living 
marsupial families, including probably all the diprotodonts,? because 
they are not represented in our collections from beds older than the 
Pleistocene, and that in the known fossils we have only an incomplete 
and indefinite history of the origin and development of a part only of 
the polyprotodonts. Thus it seems from the paleontological evi- 
dence we are at present not justified in assuming more than that the 
Didelphidae only are represented in such forms as Peratherium 
(Oligocene), Proteodidelphus (Paleocene?), and possibly Didelphops 

of the Lance formation. The Myrmecobidae are presumably repre- 
sented by Myrmecoboides of the Fort Union (Paleocene), while 
Dasyurus and possibly the Peramelidae may have been derived with 
the Didelphidae from differing forms of the Didelphops (Lance) group. 
The Thylacinidae and Caenolestidae are apparently not known from 
fossils older than the Miocene where they had reached, almost their 
present state of specialization. 

Such a view, I am aware, assumes a vastly more ancient origin for 
all the living families of marsupials than has hitherto been held for 
them while it must be conceded that the greater part of their evolu- 
tionary development remains practically unknown. 

In the early attempts of vertebrate paleontologists to read the life- 
history of the globe as recorded by the fossil animal remains, it appears 
to have been too often assumed that the known fossils of a few widely 
scattered localities told the greater part of the whole story of the 

1 The Age of Mammals, 1910, p. 78. ; 

2 The Caenolestidae have been placed in this great group apparently on the diprotodont-like develop- 

ment of the lower jaw. However, this may be an entirely independently acquired character. This family 

more probably belongs with the Polyprotodonts. 

59758°—Proc.N.M.vol.48—14——_26 
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origin and development of the great groups of animals which have 
inhabited the earth, sufficient account not having been taken of the 
great number of chapters which are as yet unsupplied by the discov- 
eries of collectors. Thus, in the genus Phenacodus from the Wasatch, 
Cope at one time believed he had discovered a generalized type from 
which had originated all the Perissodactyls. It is now known, how- 
ever, that this great group probably had a very much earlier begin- 
ning, and it was not derived, at least, from any of the known condy- 
larths. This is one of numerous instances in which too broad or some- 
times obviously false generalizations have been made by investigators 
in their search among the incomplete fossil records for ancestral forms, 
and in their attempts at working out lines of descent. Even to-day 
a strong tendency toward this method of reasoning seems to prevail 
among paleontologists. It is usually assumed, in a general way, that 
the earliest-discovered recognizable representatives of a group indi- 
cate the actual first appearance of that group among the faunas of 
the earth, and the absence of fossil remains of a group in the known 
collections is usually treated as indicating its nonexistence. Such 
assumptions, while in great part excusable perhaps, have nevertheless 
resulted in the assigning of a much too recent date for the origin 
and differentiation of most, if not all, of the living orders and families 
of mammals, and doubtless have caused much of the confusion and 
disagreement that now exists among authorities in working out cor- 
relations and phyletic lines of descent. Many instances might be 
given in which recent discoveries have corrected errors of this kind, 
the tendency being to carry periods of origin further and further 
back in time. Thus, group after group when studied in the light of 
our increased knowlege is seen to have a much earlier beginning than 
was assigned it afew yearsago. Thearchaic aspect of the Paleocene 
fauna is frequently spoken of, but such specimens as the one here 
described, and others of similar character from the Fort Union beds, 
make it seem probable that the very ancient appearance of the 
known faunas of the Paleocene may be attributed in a marked degree 
to the fact that our collections are representative of limited facies 
and do not happen to contain many forms, doubtless living else- 
where at the time, which if present would give a far more modern 
aspect to the fauna of this age. The known Paleocene faunas are from 
relatively small areas, and these of a comparatively uniform environ- 
ment (probably in greater part forest and swamp); hence it may 
well be that the greater number of the then existing ancestors of living 
groups are yet unknown. 



REPTILES OF NORTHWESTERN NEVADA AND ADJACENT 
TERRITORY. 

By C. H. Ricwarpson, 

Of the New Jersey Agricultural Experiment Stations, New Brunswick. 

INTRODUCTION. 

The Lahontan Basin occupies the bed of the quaternary Lake 
Lahontan and its drainage system which lies principally within north- 
western Nevada, although ramifications of it extend into eastern 
California and southern Oregon. This extensive drainage area in- 
cludes a number of river systems of which the Truckee, the Hum- 
boldt, the Walker, and the Honey Lake, are the largest. A unique 
feature of the topography is the rather large number of ‘‘sinks’”’ or 
lakes without outlets; the Truckee system has two, Pyramid Lake 
and Winnemucca Lake, and is also remarkable in that it finds its 
source in the alpine Lake Tahoe. The Humboldt system looses its 
waters in Humboldt Lake, the Carson system in North and South 
Carson Lakes, the Walker system empties into the Walker Lake, 
and the one River and Long Valley Creek systems terminate in 
the fluctuating Honey Lake. 

The Lahontan Basin is marked by a succession of mountain ranges 
and level plains. The predominating plant growth over the greater 
part of this region is the ‘‘ sage brush,”’ Artemisia tridentata, which in 
some places excludes nearly all of the other forms. Along streams 
the cottonwood, Populus fremontw, and willows form the most con- 
Spicuous vegetation, while on the mountains, the juniper, Juniperus 
utahensis, grows abundantly. The flora of the desert immediately 
south of Pyramid and Winnemucca Lakes is of a different character, 
Sarcobatus and other shrubs largely replacing the ‘‘sage brush.” 
This difference in the flora is correlated with a greater diversity in 
the reptilian fauna, and we find such southern, forms as Callisaurus 
and Sceloporus magister. 

The present report is based largely upon a collection obtained by 
Prof. J. O. Snyder, of Stanford University, and the writer, while 
pursuing ichthyological investigations for the United States Bureau 
of Fisheries. The expedition remained in the field from May 23 until 
July 17, 1911. During that time collections and observations were 
made at Truckee, Nevada County; Tahoe City, Placer County; Tallac, 
Eldorado County; Susanville and Doyle, Lassen County, California, 
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and in Nevada at Reno, Derby, Wadsworth, vicinity of Pyramid 
Lake Indian Agency, Washoe County; Carson City, Ormsby County; 
Winnemucca, Humboldt County; Palisade, Eureka County; and 
Deeth, Elko County. There are also included notes on certain 
specimens in the Stanford University collection not heretofore pub- - 
lished, and for completeness all available published records have 
been added. All measurements are given in millimeters. 

The greater part of this work was done in the zoological laboratory 
of Stanford University, and I am indebted to Prof. J. O. Snyder, of 
that institution, for many helpful suggestions. I am also under 
obligations to Dr. L. Stejneger, Dr. John Van Denburgh, Dr. J. 
Grinnell, and Prof. M. Herrick Spaulding, for the loan of specimens. 

GEOGRAPHICAL VARIATION IN CERTAIN WEST AMERICAN REPTILES. 

During the course of work upon this collection, a number of tangi- 
ble differences between both the northern and southern and mountain 
and plain forms of certain species have been found. In the case of 
Callisaurus ventralis and Uta stansburiana, large series of specimens 
have been available and a decision has been reached regarding their 
status; specimens of other forms have not been so numerous and 
I have chosen merely to indicate the differences in the material 
examined. The following table shows the divergence in the species 
of both series: 

Species showing differences correlated with latitude. 

SOUTHERN FORM. NORTHERN FORM. 

Callisaurus ventralis. C. ventralis myurus. 

(Southeastern California and southern | (Pyramid Lake, Nevada.) 
Arizona. ) 

Length greater (ratio body to tail 0. 728). 
Femoral pores more (average 16.6). 
Color lighter. 

Length less (ratio 0.807). 
Femoral pores less (average 14.2). 
Color darker. 

Uta stansburiana elegans. Uta stansburiana. 

(Desert of southeastern California, Ari- | (Northern Nevada, Oregon, Idaho, and 
zona, New Mexico, and Mexico.) Utah.) . 

Tail length averages—male, ( Tail length averages—male, 
98.3 mm., female, 76.2 mm. 74+ mm.; female, 67+ 

Size larger, Ratio hind leg to length from | Size smaller¢ mm. 
snout to anus, averages— Ratios—male, 0.714; female, 
male 0.741, female, 0.699. 0.649. 

Femoral pores more (average 14-1). 
Dorsal scales fewer, larger and keeled 

(average, 86.5). 

Sceloporus magister. 

(Fort Lowell and Tempe, Arizona.) 
Snout to anus, average, male, 

113.2 mm. 
Tail length, average, male, 

150.2 mm. 
Femoral pores more (average 13++). 

Size larger 

Femoral pores less (average 13+). 
Dorsal scales more, smaller and smooth 

(average 103.4). 

Sceloporus magister. 

(Pyramid Lake, Nevada.) 
Snout to anus, average, male 

; 94 mm. 
Size smaller) pai) length, average, male, 

124.4 mm. 
Femoral pores less (average 11++). 
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Phrynosoma douglassti hernandest. 

(Arizona and New Mexico.) 

Total length, average, male 
108.8 mm. 

Hind leg, length, average, 
male 40.6 mm. 

Size larger. 

Ph. douglassit hernandest. 

(Deeth, Nevada.) 

Total length, average, female 
103.4 mm. 

Hind leg, length, average, 

female, 37.9 mm. 

Size smaller 

Species showing differences correlated with altitude. 

PLAIN INHABITING FORM. 

Sceloporus graciosus. 

(Deeth, Nevada.) 

Tail length, average, male, 

71.9 mm, 

Femoral pores more (average 15-+). 

Color lighter. 

Thamnophis ordinoides elegans. 

(Palisade, Nevada.) 

Total length, average, male, 

520 mm. 
Tail length, average, male, 

132.5 mm. 

Dorsal scale formula larger (21-19-17 ap- 
pearing most frequently). 

Color lighter. 

Size larger| 

Size larger | Size smaller 

MOUNTAIN INHABITING FORM. 

Sceloporus graciosus. 

(Lake Tahoe, California.) 

Tail length, average, male, 
63.3 mm. 

Femoral pores less (average 12-++). 
Color darker. 

Size smaller} 

Thamnophis ordinoides elegans. 

(Lake Tahoe, California.) 

Total length, average, male, 
409.8 mm. 

Tail length, average, male, 

103.8 mm. 

Dorsal scale formula smaller (19-21-19-17 
appearing most frequently). 

Color darker. 

I have not placed in this table the form Uta stansburiana hesperis, 
which differs from U. s. elegans in having small scales and from U. 
stansburiana in the possession of distinctly keeled scales. It inhabits 
the upper Sonoran zone of the comparatively cool coastal belt of 
Southern California, and its range is continuous with that of the more 
truly lower Sonoran zone form, elegans. It is interesting to note that 
here, as in the northern species, stansburiana, small dorsals scales 
are correlated with a cool habitat. 

It is evident from the data here presented that Callisaurus ventralis, 
Uia stansburiana, Sceloporus magister, and Phrynosoma douglassit 
hernandesi are smaller in the northern part of their range than in the 
southern and that reduction in size in the first three species is corre- 
lated with a reduction in the number of femoral pores. Unfortu- 
nately, femoral pore counts were not made on the specimens of 
Phrynosoma from southern localities, but Ruthven (1907) gives 15 to 
16 as the usual number, about the same as the average for the Deeth 
specimens. Likewise a comparison of the Sceloporus graciosus from 
Lake Tahoe, California (altitude 6,225 feet), with those from Deeth, 
Nevada (altitude 5,342 feet), shows that the former is smaller and pos- 
sesses a lesser number of femoral pores. Specimens of Thamnophis 
ordinoides elegans from Lake Tahoe, California, are smaller in size 
and have a reduced number of dorsal scales, while specimens taken at 

1. Adult males are usually smaller than adult females, 
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Palisade, Nevada, at a lower altitude (4845 feet) are larger and 
have an increased number of dorsal scales. Ruthven (1908), in his 
admirable paper, Variations and Genetic Relationships of the Garter- 
Snakes, has shown quite conclusively the northward dwarfing of the 
species in the genus Thamnophis, both in regard to scale characters 
and size of body. It would appear that this latitudinal variation 
is not restricted to any one genus or family of American reptiles, but 
occurs alike in both the saurians and the serpents. Whether the 
altitudinal variations are as widespread or as marked must be decided 
by future studies. 

It is not within the scope of this work to consider the factors which 
have caused the variations indicated. Thatis a problem for the experi- 
mentalist. Undoubtedly important results await the student who 
will test the inheritance of squamation and size under artificial environ- 
ments in which the temperature, humidity, and food supply can be 
controlled. 

CROTAPHYTUS COLLARIS BAILEYI (Stejneger). 

Locality.—Six specimens of this form were taken near the Pyramid 
Lake Indian Agency, and four at Derby, Nevada. There is also a 
male in the Stanford University collection from the Palmetto Moun- 
tains, Esmeralda County, Nevada. It has been previously recorded 
in the Lahontan Basin at Big Creek Ranch, Pine Forest Mountains, 
and from the Truckee River, Nevada. 

Status and variation.—The above-mentioned specimens have two 
rows of interocular scales and small supraoculars, characteristic of 
this subspecies, an average of 11 rows of the latter across the greatest 
width of the supraocular region. Concerning the interocular scales, 
it might be well to state that there are in the Stanford University 
collection two specimens, a male from Bisbee, CochiseCounty, Arizona, 
and a female from Cedar Ranch, Colorado Canyon, Arizona, each of 
which has a single-fused interocular. Meek (1905, p. 8) mentions a 

specimen from Winslow, Arizona, showing a like variation, and it 
would seem that such variants were of quite frequent occurrence in 
this region. All the Nevada and California individuals which I 
have seen, however, have a double series of interoculars. 

The average number of femoral pores in 10 individuals is 17, the 
extremes 15 and 19. 

The six males in the series have the anterior part of the double black 
collar continuous ventrally and a black patch on either side of the belly 
extending from the middle of the trunk across the inguinal region 
to a point one-third the distance down the posterior surface of the 
thigh. A single specimen from Esmeralda County, Nevada, and three 
others from Lytle Creek, San Bernardino County, California, in the | 
Stanford University collection, are of this same type of coloration. 
The specimens from Arizona and New Mexico, which were compared 
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with these, lacked the continuous black collar and black patches on 
the belly. 

The females are lighter ventrally than the males. In preserved 
specimens, the markings on the throat and sides of head are very 
faint, the belly is white suffused with blue-gray and the anterior 
black collar is wanting below. 

Habits —This lizard was found only on hillsides among deposits of 
tufa and outcroppings of volcanic rock at an elevation of 4,500 feet. 

CROTAPHYTUS WISLIZENII Baird and Girard. 

Locality—The collection contains 13 specimens from the Pyramid 
Lake Indian agency, 3 from The Willows, Pryamid Lake, 1 from 
Derby, 4 from Carson City, Nevada, and 2 from Doyle, Lassen County, 
California. Other points in the basin where it is known to occur are 
Truckee River and Wadsworth, Washoe County; Amos, Quinn River 
Crossing, Pine Forest Mountains, and Thousand Creek Flat, Humboldt 
County, Nevada. . 

Status and variation.—I can see no difference between this series 
and specimens of Crotaphytus wishzeni from southern Idaho and San 
Diego County, Cal. The width of the head, in the material examined, 
seldom exceeds the distance from the nostril to the ear opening, and 
the distance from the nostril to the inner orbital angle is nearly 
always as great or greater than the vertical diameter of the ear 
opening. These features will readily distinguish the specimens in 
question from the nearly related Crotaphytus silus Stejneger. The 
measurements of 11 specimens are appended: 

a 

Six Five 
males. | females. 

Greatest width of head: 
Minimum EEE AP eee ES 6 a ae aN EUS ree SR Ree S Ee 15 16 
ee 2 thei SDE Cs SERCO DB Re free oe BE all es ROP Ne ee MS VE ee Rat 18.1 18.9 

TEER UO ET | paces Gems eee See Rew a ne pk el CNR eyo, SONG A Be EP MMT Tet 58 20.5 22 
Nostril to ear: 

SAUER ITED Nee pete Parra wat ete EON SO SA ED SRR ty Sor SE ae ORT RAE so Ee 16 16 
EPA 8 8 AN UIST OE UI cae Menten Dyer ED a eee ne aENnrneS Ue OL 18.2 18.6 
ou Pay BD OU eS 0 ae Sn ene es Ovi Ari mn eee a Le 21.5 22.5 

Nostril to inner orbital angle: 
HU Maa TTT LT ee ee on ee Mee Ree A Rise i) Oo Bs lS ee RY TAS st PER RRR 4.5 4.5 
ae erace scone oHiAS EERE) NON SARE Lee RS ee See eee Eee eo 8 E 5.2 5.6 
EAU eee ee re RUC RE eel) LE RY ULE Rs aes DRE 2 6 7 

Vertical diameter of ear 
OT acta OSE Oe 2 a eS ee ee mee eA ee oe Ae Glee ce en 3 4 
pees 2 ee bn eed A NS Oa AE EE OE eae et meee ek ap a era eS 4.2 4.9 
emrereretepeeeyrnome ts ew hy 800 ay. ee cud RETO SA  RE. E 5 5.5 

Len; aa snout to anus: 
6 As. SE FS erat yh RA Meee Me RAC iD ee PRE ee ee Sa BED) | in 22 6 RM a 75 77 

estaaa SH SELES a al eee An ener Lemme re in, Mama! Cee a eae 87 93.6 
NE DeATIT TTI ho aN) Bee ia elas Shc tk Clare s Peles a lend d cle eo Hite cI Roe ae ee Stee EERE 104 115 

Length of tail: 
OMT TTS Soe pe ee ee ee Pe ce ey ee Ne Ae ode: eo lhe EE ues 153.5 153 

BANUNES ESL reer eer E Re Pf Oral Gia pere wl dahil morules Mts dew at nlcine eee ee Sao eae te 175.2 183.5 

REL TEER ete ee Se ee bc cece Cece accue a caeeaknnaeeee reeas coe on { ae \ 217 

Femoral pores: 
FEB CE CHIT) «je Me URN SAL Ni a ee RA Ee RE USA an ot ot Ue ea eee 19 

PAV CUACOWRItEr forear ub e a Pee VA tee bd ek Seen eee See io 21+ 
Peal TV ASPET ef. Ney 6 aR ORR Ce Fo OS a ee (Rk 25 

1 Indicating number of individuals from which measurements were taken, 
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Habits. —Crotaphytus wislizenii was found on the desert among low 
growths of Artemisia tridentata and other shrubs. Its food consisted 
to some extent of other lizards, for a whole Cnemidophorus tigris, the 
tail of another, and a Uta stansburiana were found in the stomachs 
examined, 
Two females taken at the Pyramid Lake Indian Agency between 

May 26 and June 1 contained two and four eggs, respectively. One 
secured at Derby on June 29 carried two well-developed eggs, and 
another taken at Carson City on July 10 contained large eggs and had 
assumed the brilliant red-orange breeding colors. 

CALLISAURUS VENTRALIS MYURUS, new subspecies. 

Diagnosis.—Resembles Callisaurus ventralis (Hallowell), to which 
it is closely allied, but has a higher ratio between body and tail 
length, fewer femoral pores, and averages darker in dorsal coloration. 

Type-speciomen.—No. 51786 U.S.N.M. From Pyramid Lake Indian 
Agency, Washoe County, Nevada, June 2, 1911. Collectors, J. O. 
Snyder and C. H. Richardson. 

Description of type-—Head about as long as wide, covered with 
small flat or slightly rounded plates of which the interparietal is the 
largest; nostrils surrounded by a series of small plates, smallest on 
the posterior margin; plates of prefrontal region larger than those to 
either side of it; supraocular regions 8 scales wide, separated by a 
single row of scales smaller than those of adjoining prefrontal region; 
anterior superciliary largest, followed by 4 scales on one side of the 
head and 5 on the other; eyelids fringed with small scales, those on 
the lower lid larger and more acutely pointed than those on the upper; 
supralabials imbricate and prominent; infralabials smaller than 
supralabials, flat and not imbricate; a row of scales below infralabials 
separated by two shorter rows posteriorly; gular granules larger 
than anterior dorsals, imbricate and largest on posterior gular fold. 
Dorsum covered with slightly rounded granules, gradually increasing 
in size from head to base of tail and decreasing laterally from the 
median dorsal region; number of dorsal granules in a head length 
posterior from interparietal plate, 47; anterior from a point on dorsum 
opposite anus, 39; scales on tail imbricate, keeled dorsally for the 
greater part of the distal four-fifths of its length; several rows of 
weakly spinose scales occupy the distal four-fifths of its lateral 
margins. Femoral pores 14 and 15. 

Color in alcohol: Snout olive, gradually blending into dark blue- 
gray on dorsum. Dorsum spotted with white; on its median region 
are two parallel rows of dull black spots which gradually increase in 
size and intensity from the head to the base of the tail, where they 

Rie 
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fuse to form cross bars. Tail lighter, with a greater admixture of 
white. Fore legs lightly suffused with blue-gray; hind legs barred 
and mottled with darker markings, with three definite bars on each 
tibia. Posterior surface of each femur with one blue-gray bar 
extending across it longitudinally. Throat white, mottled with 
gray; gular patch with a slight purple tinge. Belly and ventral 
surface of legs, white; on each side of belly a long blue patch, crossed 
obliquely by two triangular-shaped black bars, the posterior one 
largest. Tail, underneath, white with three black spots near the 
base and five black bands occupying a more distal position and 
forming complete annuli. 

mm 

Le TLE, CISC oe A SN a = VP ne Rare et oe a ae ey a aa 13 
OEE CULT 2X6 2 lies Seti OAR BE Pi at Wy Ae ge Ne oe 0 Sa ge NR PLCC 14 

Sr ee typ trae pe hte, Loch Gems afehea) Neuse aire SCL tian aN enerere 2 kate eae 2 39.5 
oT) SE cee ph esl eg A ah dN ley SA a ape ace ew AC 7 
Pepremari (0 end of tourth toe. 2022. eee elo eg oe Seale Lk. 33 
ee MOny LO MUEAE A. Letre kee OO SOU Ne eee Sus. age oe 76. 5 
eect eeatece tk St ROE Yast SOLOS RU Soke od. oo se 92 
Ratio, length of body to tail . 831 

The Callisaurus from the vicinity of Pyramid Lake, Nevada, pre- 
sents some well marked deviations from the typical Callisaurus ven- 
tralis (Hallowell) which entitle it to a name. These differences 

involve the ratio between the length of body (from snout to anus) and 
tail, the number of femoral pores and the dorsal coloration. The 
average ratio of body to tail in 45 individuals picked at random from 
a large series compared with the same ratio in 30 specimens of typical 
C. ventralis (22 from Yuma, Arizona, 6 from Fish Springs, and 2 from 
Oak Grove, San Diego County, California), shows that this character 
is very distinct. In Callisaurus v. myurus, the ratios range from 0.727 
to 0.864 with an average of 0.807, while in Callisaurus ventralis the 
range is from 0.678 to 0.826, the average 0.728. Females of both 
forms are smaller than the males, but the ratios are the same. The 
following table shows the variation of femoral pores in a number of 
series. It will be seen that the range of variation and the average 
number of femoral pores in the Nevada series are lower than in any 
other except the one from Fairbank and Fort Lowell, Arizona, in 
which the range of variation is smaller. The femoral pore counts for 
the series from Tucson, Arizona, are taken from Ruthven (1907, pp. 
518-523). In this series as in the series from Fairbank and Fort 
Lowell, Arizona, the average number of pores on each thigh is greater 
than in the others. 
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Variation in the femoral pores of Callisaurus ventralis and C. v. myurus. 

Locality. 12 | 13 | 14] 15 | 16] 17} 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | Average. 

Callisaurus v. myurus, ew spe- 
cies, Pyramid Lake Indian 
Agency, Washoe County, Ne- 
vada, 53 specimens............ DA SS 9844) PSP Sa ae Ae Sale ale oales Pp poe, Ge - 14.2 

Callisaurus ventralis (Hallo- 
well), vicinity of Fish Springs, 
San Diego County, California, 
27 specimens.................. 21 2564034 1042 PB} 2 aaee 

Callisaurus_ ventralis (Hallo- 
well), Yuma, Arizona, 25 
SHOCIINENS fn een en] 4) 3) 8) OO] 7) 5) 4 |. eee 15.8 

Callisaurus ventralis (Hallo- 
well), Tucson, Arizona, 54 
specimens (Ruthven) Becta fees Peeotes A) 4A Oi] 20 | 221530) TS SA et nee 17.6 

Callisaurus ventralis (Hallo- 
well), Fairbank, Cochise 
County, and Fort Lowell, 
Pima County, Arizona, 14 
SPACIMEHS ences aa eee baal oy el ale ee ie Te) bie fe ear a Peres Wee artes prc reise cij leg 2c 17d. 

The dorsal color is deep blue-gray in contrast to the ashy-gray or 
even lighter shade of C. ventralis. In large specimens the color 
approaches that of the darker individuals of C. ventralis. Unfortu- 
nately the dorsal color was not recorded in fresh specimens, but com- 
parison of the alcoholic material from Nevada with specimens of a 
similar nature from San Diego County, California, Yuma, Fairbank, 
and Fort Lowell, Arizona, shows that it is a darker form. Dr. C. 
Hart Merriam (Stejneger, 1893, p. 172) mentions a Callisaurus from 
Death Valley, California, which, he says, is ‘‘much shorter and broader 
(than C. ventralis), with a shorter tail, and is bluish-gray in color.’ 
He thinks this is the same form which inhabits the region about 
Pyramid Lake, Nevada, and from his description this appears to be 
true. Three specimens in the Stanford University collection from 
Owen’s Valley, a locality a little to the north of Death Valley, have 
the characteristic dorsal color of myurus. Unfortunately, they are 
mutilated beyond hope of obtaining accurate measurements. The 
femoral pores in two of them are 14-14 and 14-16. 

A study of the ventral color pattern of the males of myurus was 
undertaken to find, if possible, any variation toward the three bar 
pattern of Callisaurus draconoides Blainville. In 33 males but one 
variant was discovered, this individual having two black bars and a 
small black spot on one side of the belly, while the other side possessed 
two complete bars, the normal number. 

The adult female of myurus is colored essentially like the male, but 
the blue patch on the belly is absent, the black bars are faintly out- 
lined and the gray gular patch is lacking. A salmon-red spot may or 
may not be present on the throat. . 

The color of the young male is as follows: In general like ade 
female except for heavier markings on the throat and absence of a 
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salmon-red spot on the gular region. The blue ventral patch charac- 
teristic of the adult male is entirely lacking and the black triangular- 
shaped bars are merely suggested. The latter are, however, more 

- pronounced than in the adult female. The dorsal black markings are 
heavier than in the adult male or female. The color of the young 

_ female is like that of the adult female, except for the presence of 
darker markings on the dorsal surface and the absence of the salmon- 
red gular spot. 

Locality.— Callisaurus v. myurus was collected at the Pyramid 
Lake Indian Agency, along the southwestern shore of Pyramid 
Lake as far as The Willows, and at Derby and Wadsworth, on the 
Truckee River. It has been recorded before in the Lahontan Basin 
from the vicinity of Pyramid Lake. 

Cope (1883, p. 18) states that he saw a species of Holbrookia 
‘north of Pyramid Lake, but it was so swift that I did not succeed 
in catching a specimen.” He collected in this region ‘‘during the 
hot weather of July, 1882,’’ and probably mistook the abundant 
Callisaurus for it. At least it seems fair to take this view, since 
no specimens of the closely allied genus Holbrookia were obtained 
by Cope at the time, and his observation has not been corroborated. 

Habits —In our experience this lizard was the most conspicuous 
and the most abundant saurian in the localities mentioned. It 
occurred in greatest numbers on the sandy desert among low-growing 
shrubs. It was never seen in the denser growths of Artemisia tri- 

_ dentata or on rocky hillsides. Like Callisaurus ventralis, it is very 
fleet of foot, often running a hundred feet or more when frightened. 
It seldom runs straight ahead of the intruder, but describes an arc 
to the right or left. When in rapid motion, the tail was observed 
raised considerably above the level of the body, but never ‘‘curled 
up over the back,” as has been described for C. ventralis (Stejneger, 
1893, p. 171). Several times the tail was seen curled over the back, 
but always when the lizard was moving very slowly. During a light 
thunder shower many of these lizards buried themselves in the loose 
desert sand, where they remained until almost trodden on before 
showing themselves. 
An individual wounded by Professor Snyder uttered a high-pitched 

cry when handled, which, he says, was very suggestive of the note 
of certain Hawaiian geckos. 

Examination of 7 stomachs indicated that the food of myurus 
consisted of both animal and vegetable matter, the latter absent 
from only 2 stomachs. The vegetable content usually consisted 
of bits of green leaves, although small purple flowers were found in 
1 stomach. The identified insects were wasps and grasshoppers. 
Some spiders were also found, and larvae of many kinds were present. 
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Three females dissected on May 31 at the Pyramid Lake Indian 
Agency contained 4, 5, and 6 large eggs each. 

UTA STANSBURIANA Baird and Girard. 

Locality.—There are 19 individuals of this species from the Pyra- 
mid Lake Indian Agency and 4 from Derby, Nevada. Other localities 
in the basin where it has been observed before are: Virginia City, 
Storey County; Pine Forest Mountains and Virgin Valley, Humboldt 
County; Quinn River Crossing and Amos, Humboldt County; and 
Cortez and River Ranges, near Carlin, Nevada. 

Status and variation.—A study of the specimens of this lizard 
from the Lahontan Basin has led me into a rather detailed investi- 
gation of Uta stansburiana, resulting in the discovery of one new 
subspecies and the resurrection of an old name for another. This 
species has a wide distribution, and it is not surprising that a number 
of distinct geographical races exist. 

Uta stansburvana was described by Baird and Girard (1852, p. 
69) from specimens collected in the Valley of the Great Salt Lake, 
Utah. The original description, very brief and general, has been of 
little value in the present work, and as specimens from the type 
locality have not been available for comparison it has been neces- 
sary for me to use specimens from adjacent territory. Material 
from the following places has been examined: 

Num- 
ber of : 
speci- Locality. Source. 

mens. 

4°] Ptimore Utah. 35.55 ose bene ee ne hee ae eee eee eee United States National Mu- 
‘ seum. 

6 | Snake River, Tancoli County, Idaho 226 02 oe nese oe cee a Stanford University collec- 
tion. 

2 | Quinn River Crossing, Humboldt County, Nevada ...-......-..-- University of California, 
Museum of Vertebrate Zo- 
ology. 

10 Fue Bares Mountains, near Big Creek Ranch, Humboldt County, Do. 
evada. 

2 | Pine ie Mountains, mouth of Alder Creek, Humboldt County, Do. 
Nevada. 

12 | Virgin Valley, Humboldt County, Nevada................-..----- Do. 
4 | Derby, Washoe Connty, Nevada... .o5 1. ae ee ee eo on se University collec- 

ion. 
19 | Pyramid Lake Indian Agency, Washoe County, Nevada........- Do. 
3 | Vicinity Abert Lake, Lake County, Oregon ........-..-.--------- Do. 
1 | Near Summer Lake, Lake County, Oregon..........--..-.------- Do. 
1 | Round Valley, Inyo County, California -._.........-....-.-..---- Do. 
2 | Near Lone Pine, Inyo County, California ...................----- Do. 

Uta stansburiana Baird and Girard is characterized by small, 
rounded, and weekly carinated dorsal scales. The number of scales 
in a line from the interparietal plate to a point on the rump above 
the posterior surfaces of the thighs varies between 89 and 116. The 
average for 55 specimens is 103.4. The table on page 418 shows the 
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maximum, minimum, and average measurements and scale counts 
in a number of individuals. Tail length is not included, since most 
of the specimens have broken or regenerated tails. Six males have 
a tail length ranging from 70 mm. to 77 mm., average 74+mm. In 
five females the minimum length is 66 mm., the maximum 69 mm., 
and the average 67+mm. ‘The femoral pores likewise are fewer 
in number (average 13+) than in the other forms considered below. 

Recently Doctor Ruthven (1913) has described a new form of this 
genus, Uta stansburiana nevadensis, from the Cortez Range, west of 
Carlin, Nevada. The distinctive characters which he mentions are 
color, the small size of the dorsal scales, and reduced number of 
femoral pores. The peculiar spotted type of coloration described 
by him—that is, the dorsum, with the ground color broken by small 

' spots of blue and faintly indicated black spots—is abundantly rep- 
resented in my series from Snake River, Idaho, Quinn River Crossing, 
Pine Forest Mountains, Virgin Valley, Derby, Pyramid Lake In- 
dian Agency, Nevada, and Abert Lake, and Summer Lake, Oregon. 
In this same series there are many individuals which do not possess 
this type of coloration. On the other hand, there are many speci- 
mens of Uta stansburiana elegans in the Colorado River series which 
are the exact counterparts of the spotted type found in Nevada, 
Oregon, and Idaho, except that the ground color is slightly lighter. 
In regard to the other characters, size of dorsal scales, and number 
of femoral pores, it is apparent that nevadensis is identical with 
stansburiana, as I have here defined it. Nevadensis has small, 
weakly-keeled dorsal scales (25 to 30 in a head length), and the 

femoral pores average 13.6. Although I have not seen specimens 
from the type locality of Uta stansburiana, I have had at my com- 
mand a good series from adjacent territory which was reasonably 
uniform in color and squamation. Therefore, until a good series of 
specimens from the exact type-locality is available and can be shown 
to differ from the Uta of eastern Nevada, it seems advisable to retain 
the name stansburiana for the form here defined. 

UTA STANSBURIANA ELEGANS (Yarrow). 

Locality.—Specimens of the small scaled Uta from the desert 
regions of southern California, Arizona, New Mexico, Texas, and 
parts of Mexico, represent a new form, to which is here given the old 
name elegans. Uta elegans, described by Yarrow (1882a) from speci- 
mens sent from La Paz, Lower California, Mexico, has for some time 
been considered synonymous with Uta stansburiana in that it was 
based upon color characters which proved to be inconstant. How- 
ever, there are structural differences which readily distinguish this 
southern form from the typical stansburiana. 
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For the definition of Uta stansburiana elegans a large array of speci- 
mens, representing many localities, has been used. They are as 
follows: 

No. of 
speci- Locality. Source. 
mens. 

ee 

CALIFORNIA. 

22 | Near Needles, Colorado Begin fel ah ee) ee ee University of California Mu- 
seum of Vertebrate Zool- 
ogy. 

5 | 5 miles below Needles, Colorado River..................-.------- Do. 
5 1S. miles east of Pieacho, Colorado Rivers .222 22 5=2-82 2. se oe eee Do. 
7 | 20 miles above Picacho, Colorado River. ..........-...-...---.--- Do. 
6 | Chemehuevis Valley, Colorado River.-.................---------- Do. 
5 1 Pilot Knop, Coleridoe Biver. 25222. . Se. Lhe Se eeee nee Do. 
8 | Riverside Mountain, Colorado River............-.-.-...--------- Do. 
3 Blythe; Colorado wivers: 222 2.5 2% Ass! SE ee eer a ee ee Do. 

20: @pposite Cibelay Colomdo River. 22. 2% 3.22. oa See ee Do. 
3 | Near Salton Lake, Imperial County.............-........-..----- Do. 
4 || SRORL GY TMA eee er sek a ee is te emer Siguterd University collec- 

on. 
2: | pall (reek. Crenerin’ Cattig 2o oe a oe cl Lo University of California Mu- 

seum of Vertebrate Zool- 
ogy. 

A) Cane'Spring: Imperial Countyceres 5 eee ee oe ee “Do. 
tol Valleeito: San ities County x2: 5. aoe ee ee pee eee Do. 
1 |“ Mountain Spring; San’ Diego County. ~~ 2. - <2 2-22-28 228. 28 eee Do. 
2.) Carrizo Oreck pan Dieeo, County. * ~*~ 3: 235-2 me ae ee Do. 
44 La Puerta: San Diero County = 222s «. fee a ds we ae he ae eee Do. 
f | neta St yGrsigde COUTEy, oF te ae oe eee Stanford University collec- 

on. 
Zu) wMEonoves ‘Kern County... 2. <h<2-bacccee cee che = eee ee Do. ; 
i) Bakersheid, Kern County. 22. oo. eee sone ee ene eee eee Do. 
24 Victorville, San Bernardino County. 7-5. 2-522 pe ee Do. 
4"|*Los Banos; Merced ‘Gounty...< 22224424 2022s cSt es eee ee ee Do. 
1 .], BearValtey,:San Benito County As. ss 2-5 ee ee Do. 
31° White River; Dulare'County 2: 2. 228ss2 e262 eee eee Do. 
L,| Eresno, Fresno County... 2% 3-2 3200345. eee ee ee ee Do. 

. ARIZONA. 

2 | Near the, Needles; Colorado Stivers. = 22.222 -ec = oe ae ee University of California Mu- 
seum of Vertebrate Zool- 
ogy. 

8 | Above Bill Williams River, Colorado River...................... Do. 
1.) Bhrenbere,|Colorad o(Riveres. won neces ese a ee eee eee Do. 

25 | 10 miles below Cibola, Colorado River..................--.2.----- Do. 
6 | 5 miles north of Laguna, Colorado River..................--.---- Do. 
S| Yuma A. 25252. eee ee ee ee eee See University collec- 

ion. 
13°] Pempess 22. Ste Gl ee ee ae eee eee eee Do. 
5.) Kort Lowell, Pama ‘Coumby a2. | 6 22 oe eee eee Do. 

NEW MEXICO. 

4 | Near Grant, Valencia County. 2255222) fee eee 2 ee Beenie University collec- 
on. 

2} Rio Puerco, Valencia Comnby.- ee eee Do. 
34°| Athuquerque.: occ s Mes ase ee ee eee Do. 

TEXAS 

i «| FEI Paso. 23 si dse ee a ee eee ee ee ee eee United States National Mu- 
seum. 

MEXICO. 

1 | La Paz, Lower California (type-locality)...........--..---------- United States National Mu- 
seum. 

3 | San. Jose del Cabo; Lower Californias: : 222) - oe. ee eee sr a University collec- 
ion. 

4) Chitiwabiia. . 2 ooo Se a ee ee See United States National Mu- 
seum. 
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Description.—Like Uta stansburiana Baird and Girard, but with 
larger and more heavily carinated and acutely pointed dorsal scales. 
The number of scales in a line from the interparietal plate on the head 
to a point on the back above the posterior surfaces of the thighs varies 
in 111 specimens from 78 to 103; average, 86.5. (See table, p. 418.) 
The general size is larger than that of Uta stansburiana, especially in 
the ratio of the hind leg to the length from snout to anus (see table, 
p. 418) and in the tail length. The tail length in 6 males from the 
Colorado River, Arizona and California, ranges from 92.5 mm. to 
104.5 mm.; average, 98.3 mm. In 8 females from the same region 
the minimum length is 71.5 mm., the maximum 81.5 mm., the aver- 
age 76.2 mm.; longer than in any typical Uta stansburiana examined. 
The femoral pores average 14+ on each thigh, a larger average 
number than is possessed by Uta stansburvana. 

Occasional specimens from localities along the Colorado River, 
California and Arizona, have small, rather weakly-keeled dorsal scales, 
which in this respect resemble true Uta stansburiana. In the coast 
region of southern California and probably also in the western part 
of the San Joaquin Valley, California, elegans freely intergrades with 
another form, which will here be described. 

UTA STANSBURIANA HESPERIS, new subspecies. 

Diagnosis.—Resembles Uta stansburiana elegans (Yarrow) in size 

of body and in the character of the squamation, but the dorsal scales 
are smaller. 

Type.—Male, No. 892, University of California Museum of Verte-: 
brate Zoology. From Arroyo Seco Canyon, near Pasadena, Los 
Angeles County, California, August 3, 1903. Collector, J. Grinnell. 

Description of type.—Head from snout to posterior border of inter- 
parietal plate slightly longer than wide; nostrils separated by five 
small plates; there are four large supraoculars completely surrounded 
by smaller scales, those on the outer margin largest; the interparietal 
is the largest of the plates on the head and exceeds the four supra- 
oculars in dimensions; a long, keeled subocular on each side, fol- 

lowed posteriorly by two smaller ones; ear denticulations of 3 pointed 
scales, the uppermost largest, separated from an anterior group of 
enlarged granules by two rows of smaller ones. Dorsum covered with 
small imbricate scales, largest along the median region and decreasing 
rather abruptly laterally; for about one head length back of the inter- 
parietal plate the dorsals are small, rounded, and unkeeled, then they 
become larger, keeled, and weakly spinose, gradually increasing in 
size till they blend quite insensibly into the large, strongly keeled, 
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mucronate caudal scales. There are about 114 scales im a line from 
the posterior edge of the interparietal plate to a point above the pos- 
terior surfaces of the thighs. Dorsal and anterior surfaces of fore 
legs covered with keeled, imbricate scales, larger than those on the 
rump. Scales on the dorsal and anterior surfaces of hind legs keeled, 
imbricate, and larger than those on the fore legs; their posterior sur- 
faces are covered with granules. Scales on throat flat; 36 in a 
straight line from the symphyseal to the gular fold, inclusive. Gular 
fold fringed with 17 bluntly pointed scales which are larger than the 
gulars. Belly scales smooth, 69 in a line from the gular fold to the 
anus. The ventral surfaces of the legs are covered with smooth 
scales. Ventral surface of tail clothed with smooth, bluntly pointed 
scales, which are smaller than those on the dorsal surface of the tail. 
Femoral pores 15 and 16. Color (im alcohol): Head gray brown. 
Dursum darker, with parallel rows of dark-brown blotches. Dorsal 
surface of forelegs dark gray, spotted with lighter gray; hind legs of 
a lighter color. A black post-axilla spot on each side. Throat blue, 
spotted with white. Belly white. 

Measurements of type, male. 
mm. 

Length of head (to posterior edge of interparietal plate)...-.................-- 11 

Greatest width of head. .-.-.-... MSs SEES RS SR ie SS ee 9.5 
Leneth; snout 10 ANUS! 2.5.06 65k. he eo 51 
Leneth of tail (resenerated)_... -. . 6 ee eee 58 
Pore tes. oio oee ee Be ho Be SEE BS ee ie he nt a ee 21.5 

Hind fer. - -. 2-2 seas ee ee ee ee 88.5 

Longest toe from base of fifth to tip of fourth, including claw--.......--......-. 17 

Status.—The form hesperis blends completely into elegans along the 
Coast Range, in Riverside and San Diego Counties, and in the north- 
western part of Lower California, Mexico. In San Diego County 

~ almost typical elegans has been found at Pmme Mountain near Escon- 
dido and at La Puerta. The one specimen from Gorman Station, on 
the edge of the Mohave desert, has 93 dorsal scales, and it seems prob- 
able that hesperis intergrades with elegans in that region also. The 
table on page 418 shows the range of variation in this subspecies. 

Specimens belonging to this form have been examined from the 
localities listed below: 
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No. of ‘ 
speci- Locality. 
men. 

SANTA BARBARA COUNTY, CALIFORNIA. 

BME TAES FArpor, Santa Clu Z, Island < ei aec l= cen Pim ios ences een 

VENTURA COUNTY, CALIFORNIA. 

aH PIANO LOAM SL ATI sole Se hers cele ocrcte se optaeiete ae See me nigace ees sec. leee 

MMMCTONIERD LE IINA Stas corn Lire n ee iage ba Ran oh tgs pee mc ia mee wo 

LOS ANGELES COUNTY, CALIFORNIA. 

10 | Vicinity of Pasadena (type-locality).........-.-..--.2s226s2------ 

PEPE Tie SAT CTAAMOG 2.2. 5c aciek oii wom see b ces nw tchebe eee ekione oeeele = 
eNmee | ateAB Allee as. oi eee ceetime ce -aneeecsceisnsces ccc sen 
fiGorman Station, Antelope Valley .2..... 222... 00. .-cedscecesscees 
PURER E DINO Sear oie we nie elect bin eis dleaics aieeemin Uelan ogee deve 

Pea eaMea@ataing Isinmg)).2 025... cade eos 2c sdee Seka seek veces =: 

SATE CLOMICTIEO CSIATIC so). 5s a a inicie win cea cee ce dbths occwenareceecass 

. SAN BERNARDINO COUNTY, CALIFORNIA 

REE RAES Noe yete Apne sresbeindo nin mjare bie Seine sess aie mee Soman ales cicada a 

REM AIOUMNV AS, Sal DORAL G MO. oc. <)acininn mnie caciiseececincevaencecsss 

2 | Santa Ana Canyon, San Bernardino Mouutains.................. 
1 | Fish Creek, San Bernardino Mountains.............-..----------- 
iene CAnyom, Near Colton...) oo cee n ends e seni ae niece eee eee 

RIVERSIDE COUNTY, CALIFORNIA. 

7 | Snow Creek, San Jacinto Mountains................-..-25..00-4-- 

15 | Vicinity of Schains Ranch, San Jacinto Mountains................ 
5 | Near Cabazon......... He P Ear STIS A CHEE et ei teaaalese: 5.55 Bp = amine 
Pea, Canyon, San Jacinto Mountains. .-. 02... 22.222 d ees cee eee 
1 | Strawberry Valley, San Jacinto Mountains 
1 | Kenworthy, San Jacinto Mountains...........-..--.......---.... 

BOM SUE ACIIUGO Sys oer. Lace aisimicneleiaisie cislele ersicia wiaie See wine eeinin Saimeia ya cir oir e 

1) |) TEL Sheet so eR ate RI SS eS ae ee 
124 | COPE Ey NVR flee hd nO tenses Renee be ne a Ee eee eee 
CRE y OL MAVCFSIOe..4 0. /.5s sajieo oon oes sae awe aee cine coe we eh 

SAN DIEGO COUNTY, CALIFORNIA. 

aj bine Mountain, near Eseondido../5. 2 ).2boe sete 

RSM MMVN TAIT CTS SEAS) oF. CEN tee te idpe mae nae GRY AN PSO ane sees ota) ea 
1 GUNES eins (orig UF fe Os RRS SU ag ee SR a AR a 

SPR MINUIATE NIOUINANIS veo cre. S. Ss. casw coagee De aeectue dens cues 
VACHS OVC AINID. fo 00 2c cet ~ cnn woe acncctoveeunes tm ukemn cus See 

59758°—Proc.N.M.vol.48—14——27 

Source. 

University of California Mu- 
seum of Vertebrate Zool- 
ogy. 

University of California Mu- 
seum of Vertebrate Zool- 

Do. 

University of California Mu- 
seum of Vertebrate Zool- 
ogy: ; 

Do. 
Do. 
Do. 

Stanford University collec- 
tion. 

California Academy of Sci- 
ence. 

University of California Mu- 
seum of Vertebrate Zool- 
ogy. 

Stanford University collec- 
tion. 

University of California Mu- 
seum of Vertebrate Zool- 

University of California Mu- 
seum of Vertebrate Zool- 

0. 
Stanford University collec- 

tion. 
Do. 
Do. , 

1, University of California 
Museum of Vertebrate Zo- 
ology; 1, Stanford Univer- 
sity collection. 

University of California Mu- 
seum of Vertebrate Zool- 
ogy. 

Do. 
Stanford University collec- 

tion. 
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Uta stansburiana, 
from Filmore, 
Utah; Humboldt 
County, vicinity 
of Pyramid Lake, 
Nevada; Lincoln 
County, Idaho; 

Uta stansburiana, 
elegans, from 
La Paz, San Jose 
del Cabo, Lower 
California; Colo- 
rado River, Cali- 
fornia and Ari- 

VOL. 48. 

Uta stansburiana, 
hesperis, from 
vicinity of Pasa- 
dena, Ontario, 
and San Jacinto, 

Lake County, | zona; Albuquer- | California. 
Oregon. que, New Mexico. 

Males. | Females.| Males. | Females.| Males. | Females. 

Head, length: 
TOME REOS Tey RGR ANE eR oe an Ot 9 9.9 9 9 9.5 

120 114 119 116 bh Ly 112 
EEE ap So p22 2228 ae ee {" 0 9.4 10.7 9.6 10.8 10.1 

H a ode a yea See RT Sesion 11 10.2 11.9 10 13 10.5 
ead, wi 
Minimum Bid Sybahale neces ee cee cies shee oh 6.8 ae ; 6 BS 1 ee aN 5 

120 115 9 116 116 1 
EE a epi oat eo { 9.1 8.5 9.3 8.5 9.4 9.1 
INES Gach 00 ea Shes eee eee Are) a Oe 10.5 9.8 10.7 9.8 Ws 9.2 

Length from snout to anus 
ATUL ETVUE TTD Ssh See eee a A no 31.5 40. 4 39.5 38. 5 39.5 42.3 

/ Average 120 115 125 12] 147 tai? 
apiaaipe Since Rea ae gc { 46.7 45.7 45,2 43.5 47.1 48 

, th ottarel See et a OM See ea ee nas 52.5 54 Boal 48.5 53 51 
ength of fore leg: 

HLAUIOAYD Sree eae omens tA ae eee eee 14.5 15.9 : 18 2 a 2 Mok ’ ie 
120 114 i 5 117 

aE Seca shane soe cage osc { 79.3 17.2 18.9 18.4 20, 2 19.1 
Z pap ct Te ae 21.5 19 22.4 19.5 23.6 21 

ength of hind leg: 
NTI oe aaa oe ere 23.2 27.9 2 4 a 8 0 ; ee 

121 115 1 1 
Ck ee Semon ie oa {333 | 207 | 335 | 304 | 3x3 33.2 
eb ci bing] 0 00 Waa Bie see AU ak ee 36. 9 3155 39 . 31 : 38.9 : 36 

Average ratio, hind leg to length to anus. ... { = 714 oe 649 ace 741 es 699 sl 750 # 692 
Longest toe: 

IVS ITA US TUM Soo eno |e mae ne 8 ee : a 12.5 14 ‘ a? : u ; a 
0 115 118 6 

AVETAZC.- 22. ---- 22-0 ees n cee ee nee e een n none { 14.8 13.6 ins 14.1 15.7 15 
We 00 0B 1 ae Se ae he MN BS 16 14.5 fen 15 Las ’ 16 

Average femoral pores...........-..-..---- { ; a ee ey ak ee aL 

Average gular sealess2 a2o2- 5 -eiscsececceeine { : ab : = : nA ie 

Average belly scales.......--...---.-.-...- { j os ‘ os ie : a fa 

Dorsal scales: 7 
TATU. eos See oes ee ements 89 78 8 

Average 155 1111 196 
Bebe ss carina: Serer err crieeoe { 103 86.5 102.3 

IAAT TYA UNTO Pegs Safer pos  ena l 116 103 117 

1 Indicating the number of specimens from which the average was taken. 

SCELOPORUS MAGISTER (Hallowell). 

Locality —This large scaly lizard was observed at Derby, the Pyra- 
mid Lake Indian Agency, and at several points along Pyramid Lake 
as far as The Willows. Specimens were collected at the points men- 
tioned. Previously it has been reported in the Lahontan Basin at 
Wadsworth, Nevada. 

The series of 21 specimens from the above-mentioned localities 
agrees in scale characters with Sceloporus magister as defined by 
Stejneger (1893, pp. 178-182). However, none of these specimens 
exhibit such large dimensions as some Arizona individuals and the 
femoral pores are fewer in number. Four Arizona specimens ex- 
amined are decidedly darker than any obtained by us in the Lahontan 
Basin. They show a very pronounced broad dorsal stripe of black 
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intermingled with lighter, and are darker laterally and ventrally. 
The following table will give the range of variation in adults. Meas- 
urements of four Arizona specimens are given for comparison: 

Vicinity of Pyramid 
Lake, Nevada. Lowell 

and 
Tempe, 

Ten One Arizona, 
males. female. | 4 males. 

Head, length: 
iy nyeetbin ees Be BA Ree Be ee oan Ian See nee eure SHS ere an Boe 1 eee 20 
EAVURIG. ¢ cobbsce dheges saci et Seredbosotonesorsescasssaseddénccososbe 18.1 16 20. 8 
MlgsmilgiNt) Geese See canbe bd ccd eerao sao 7 aBCo OU Sdosb nso 565e5moEse 220i) ee cannes 22.5 

Head, width: 
arene MEER EML SY Ma xersei ly So To Oe i hoy AS) es 23.5 
PAMOTALO So oo oom wm oa = 2 nw i wn ie on ee eee ee een serine ee sena= 20.8 17 24.5 
M TN awcoe Seed celine OE oe DOM DAU SE GUA EC aan 5 ob Aon EO Been SBEoE 24, Oe Soe ktclsce 26. 8 

Length from snout to anus 
Tend SLL Sse Qs aba Gone amesascee uns ao soH bab aE aede boos aces ao ROO aes (ise ae Sues 104. 5 

AVOTAZC...- = - ~~ - on ne eee ee ene eee eee 94 82. 2 113. 2 
VDeaNed TPT ee sate ei ate fat -yale io aia) sion ae ayes eyeieisiae ainielainja/= seleicje «wala e.eisin om WOT ees tees 119.5 

Length of tail: 
MEU TRETT IA tat ere io ss a tac aera aie en a ee cialis) 5/2) u/k Sie) ctareraldee, e/arelel 104 9M cess cies 139 
athe BGS ERGOT ER OR OE oO be Ones RICE DRO M ROR AS cara eee eka enn eae 124. 4 109 150. 2 

Sins) Ca ERE PANN CREPE eC RS ae ap aR em te VAT Slee 157 
Len, th ‘of Of fore leg, including claw: 

7 ARIST EE Ne Ye Ri Se Ste SO ae ea ae eee 4 soo eects oe 45 
Average... lotddds Ace coeels seed epee Rhsi sega ie SSSR EB ee acs oe 39.6 34.9 46.9 

FES ey aE a PEE yee a a er Aa E Smile Yasicioae 51.4 
Len: th ¢ of of hind leg, including claw: 

SGYTE (HOOT eas A RI te rhe a SR anes ee ee ra ISU Jl PAR 68 
SA a fe ae rae sort eelates aaiciate nr neiel Ss ema a atelaktg eA aiel alo, ajsinie 59. 1 52.9 71.6 
VIC GITEMUS Peeves ese a ers Mere rete aie wise eels Sohne ee eels Waco oe Tate Se Gotiaesastesece 76 

Length of longest toe, including claw: 
TUTOR USED os Sh eae een hE CO ae ae ep neo a SP me 7 | ae ad 28 
Pe ee ae min em alee nine alain = omnis ome Solace elaine aicmiee semen ase as 26. 4 24 30. 6 
iW GSAVCh aS ae tegac Cau SSS por OD OOO DEDUCA MU Bocas Jan cosSe cre Glos aseSdor Pe pale ERG EE a teas 32.5 

Femoral pores: 
NUTTALL 5 36 COCR ESCA Sane Boos DOSS CEUEINE SORGE se HECObe HO ce Gea C Ee ase 11 12 12 
ANTGLIEGO. ocenibbtosss dobone bose aerendosboSGGon 6 Deco eseeeS so sce ceceecs UB eee Sema 13+ 
Wirth ee aries an, Hoe oe one Sclnapeis clo unie celewee sce seeneaebaee 13 13 15 

Dorsal scales com interparietal to point above posterior surface of thighs: 
RIMM aye a asia elo sic tacioia\et minierceioe cae sineicls s/o cledis cers ceicice soma SLT eon 31 

oo ps bc oe oooree soc Sages carseg toto de eb es Sage See soee See sess. 33+ 33 32 
fo FSIS SI I) ofa Sa Se ae Re Oa ea ee eer em iaeiae Sane Reno ce 34 

Habits.—At Derby Sceloporus magister was found in two distinct 
habitats, in and about bushes near the river where it was found most 
abundantly, and on rocky hillsides. At Wadsworth it was taken 
in bushes not far from the river. In the vicinity of Pyramid Lake 
it was observed in bushes along the river, on tufa cliffs near the lake, 
or on volcanic rocks in the near by hills, also along the lake shore, but 
never very far out on the desert. 

As it runs from bush to bush Sceloporus magister lifts its tail above 
the level of its body in much the same manner as Callisaurus, a trait 
which facilitates rapid movement over the sand. It is occasionally 
seen basking on rocks in company with the smaller Sceloporus 
biserratus. This lizard is an adept climber and ascends to the tops 
of tall bushes with great ease. 

SCELOPORUS GRACIOSUS Baird and Girard. 

Locality.—The collection contains specimens of this small Scelo- 
porus from Tallac, California, and from Carson City, Palisade, and 
Deeth, Nevada. The only other records from the Lahontan Basin with 
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which I am acquainted are Winnemucca, Amos, Quinn River Crossing, 
vicinity of Pine Forest Mountains, and Virgin Valley, Humboldt 
County, Nevada. 

Status and variation.—The series from Tallac, California, presents 
some minor differences from specimens collected in Nevada. Thus 
the largest specimens in the California series are smaller than the 
largest from Deeth, Nevada. This discrepancy is best shown in 
the tail length, 68.1 being the maximum in specimens from Tallac, 
California, 78.8 the maximum in Deeth, Nevada, specimens. The 
averages in tail length are likewise distinct. The femoral pores 
vary from 10 to 15, average 12+ in Tallac specimens; from 13 to 17, 
average 15+ in Deeth specimens. The accompanying table will 
show the extent of variation and averages in the specimens collected: 

Deeth, Elko Count 
Near Tallac, Lake m : Ys 

: F and near Palisade Near Tahoe, California. Mecaaae 4 CG pera 

City 
: Nevada, 

Nine Three Seven Three | 3 males. 
males. | females. | males. | females. 

NN , — , 

Head, length: Mini 
SODTET 1 ote) See So oe aS eeenn omarion sess acam 9.5 10 9.5 9.6 10.5 

Jas) Eo Ae I Sale aes Oe Sa A seem ne ei 10.4 10.6 10.6 10.2 10.9 
WES 01 61 ER yee eae oe eso eoe ee nei ene 11 11 12 11 11.4 

Head, width: : 
Minimum... ......------------- +2222 2222 eee ee eee 9 8.5 8.5 8.3 10 
Average....---------------- +++ -- 2-2-2 9.5 9 10.1 9.1 10.5 
Maximum ........-.----------+---++-+---+-+-+---- 10 9.5 12 10.2 11 

Length, snout to anus: 
Minimum ........------------+-+-222- 22222222202 44.1 50 42.1 44.1 51 
POE AZO em scream ee ie ae 48.4 51.8 51.2 50.6 53.5 
Maximum ........-------------- +--+ en en == - =~ == le 55 58.5 58.4 56 

Tail, length: 
imimuUM. . ..----.-------- +--+ +--+ eee eee ee eee eee se bese mao 66 68. 5. inn es Sere 

u 14 192 12 
ibd Omar com ee tee ee { 63.3 58.1 71.9 70 70 
Miaeittnt. 22-2 =e eee ate ogy A epee eee, 78.8 VAM g Gerais 

Length of foreleg: 
Win gids) SNA SEAS ee oan oe Acs ae eons eee eke 19 19.5 17 V7 19.5 
A era 6 { 1 7 ee 1 6 eseeeeer nee seececeeee 

Lig a Mehan cgaermmenmrs, signin posmtociee Firat 2 19.6 20.2 20 50.7 20.8 
NP ARPT): C1 ee et See oe om ee i Pee 20.5 21 23.5 23.5 V7 

Length of hind leg: 
ADMINS Ld laws teen ce ae SSC ee eee eee 29 30 27 27 31.9 
PO (ifs 3 REO ne CAOIRE Soe Ee or er nae aoGars 2 ae 31.1 30.9 32.8 31.3 34.1 

Wisi Peer ool ce tence seen nec n een e resets 33.5 31.9 38 34.3 35.5 
Longest toe, including claw: 

TUN 22s ee ee Po ee es ere 14.4 15 14.5 14.9 15.5 
EV ORAEG oe oe ote te oo os ater ore eee ss as eee ate 15 15.5 15.8 15.8 15.7 
if >.c0Gd vil EASA ae See ee ee a ore co osare GeicomiaS 16.1 16 17 16.5 17.8 

Femoral pores: 
MINT yo ecio a se ooo eee ae eee 10 13 12 
AVRIAHB 2 So cane cee ee Soe Cae ee ee ae eee a 12+ 15+ 13 
Mantis oe Be ae eager 15 17 15 

Dorsal scales: 
MINGUS Se Soo eee es eae See ee ae aers 46 48 47 
A VOTAL Cos. los oes eee ae ee ee sate eee 51 53-+ 51 
Maxdmitim 2 2202 oe 22k Sek eee Ore eee eerie 55 58 54 

1 Indicating the number of specimens from which the average was taken. 

Tallac specimens can be readily separated from the Deeth, Nevada, 
series by their darker color. The two dorsal and the two lateral 
rows of brown spots, often confluent, are darker, and the blue patches 
on the bellies of the males have a stronger admixture of black. There 
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is a very pronounced brown preanal spot on the males. The three 
Carson City specimens are intermediate between the Tallac and Deeth 
series. The single specimen from Palisade, Nevada, does not differ 
from Deeth specimens. ? 

Habits.—Sceloporus graciosus was observed at Tallac California, 
on low, sparsely forested moraines among Artemisia tridentata, Arc- 
tostaphylus, sp. and Ceanothus, sp. At Carson City, Palisade, and Deeth, 
Nevada, it was collected in growths of Artemisia tridentata. The 
stomachs of seven individuals collected at Tallac were examined, 
with the following results: three contamed insects only, while four 
held insects and bits of plant leaves. The identified insects were 
small beetles, one ichneumon fly, and ants, beetles being the most 
abundant. Small larvae were found in two stomachs. 
Two females collected at Tallac on June 16 held two and three large 

eggs, respectively. One shot on June 19 contained four eggs. 

SCELOPORUS BISERIATUS Hallowell. 

Locality—Specimens were collected at Tallac, California, and at 
Reno, Carson City, Derby, Pyramid Lake Indian Agency, The Willows 
on Pyramid Lake, and Palisade, Nevada. It was seen at Tahoe 
City, Truckee, and Susanville, California. There is also one speci- 
men from the Palmetto Mountains, southwest of Barrel Springs, Esme- 
ralda County, Nevada, in the Stanford University collection. The 
species has been previously found at Pyramid Lake and at Quinn 
River Crossing, Virgin Valley, and in the vicinity of the Pine Forest 
Mountains, Humboldt County, Nevada. 

Status.—I can detect no marked differences between the series from 
the above localities and typical specimens from southern California. 
The number of dorsal scales in a line from the interparietal plate to 
a point above the posterior surfaces of the thighs varies in 34 speci- 
mens from 38 to 48, average 42.7. The femoral pores range in 31 
specimens from 13 to 23 on each thigh, average 16.9 

The series is quite uniform in dorsal coloration. Young specimens 
have two rows of wavy dark-brown blotches, which generally fade 
and become indistinctly outlined in the adults. The space between 
the blue patches on the ventral surface of adults is usually clouded 
over with black pigment, except for a gray line separating them. 
The black pigment often extends over the ventral surface of the 
femurs. The single blue throat spot is more or less surrounded by 
black. The under surface of the tail is suffused with dark pigment 
which givesit a gray appearance. Females are less heavily pigmented 
ventrally than males. The young of both sexes resemble the adult 
females in ventral coloration. 

Habits —Throughout the Lahontan Basin covered by this expedi- 
tion Sceloporus biseriatus proved to be a rock-dwelling form. It was 
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found on large granite bowlders at Tallac, California, and on volcanic 
rocks in various parts of Nevada. Along the southwest shore of 
Pyramid Lake it was often accompanied by S. magister. Here and 
at Derby many dark-colored individuals basked on rocks in the sun. 
Some were almost pure black and conspicuous for a considerable 
distance. This color vanishes so rapidly after death that dark- 
colored individuals will assume the normal gray-brown tint in less 
than three hours. 
Two females taken on May 24 at Reno, Nevada, held 7 and 10 

large eggs, respectively. One taken at Tallac June 17 also contained 
eggs. 
A young male shot at Reno May 24 had green aphids, three or 

four large ants, and other unidentified insect fragments in its stomach. 

PHRYNOSOMA PLATYRHINOS Girard. 

Locality—This ‘‘Horned toad’? was observed in considerable 
abundance along the lower Truckee River in Washoe County, Nevada, 
where Cope (1883) has previously recorded it. Specimens were 
secured from the following localities: Derby, Wadsworth, Pyramid 
Lake Indian Agency, southwestern shore of Pyramid Lake, between 
the Truckee River and The Willows. In addition, there are two 
specimens in the Stanford University collection from Esmeralda 
County, Nevada, collected by John D. Reed. Other localities within 
the basin where it has been observed are: Virginia City, Camp ‘12,” 
and Quinn River Crossing, Amos, Thousand Creek Basin, and a 

number of points near the Pine Forest Mountains, Humboldt County, 
Nevada. . 

Status and variation.—The 28 specimens are typical of Ph. platy- 
rhinos. There are 5 or 6 temporal horns, normally 1 occipital horn 
which may have 1 or 2 smaller supernumerary horns about its base. 
These may project directly backward, they may curve perceptibly 
upward, or rarely downward toward the back. There are 2 post- 
oculars, 3 large occipital plates, from 7 to 10 supralabials, the usual 
number being 8 or 9, and from 4 to 7 scales on the frontal angle 
between the canthal rows, average in 16 specimens, 5.5. The lower 
group of spines on the neck may be continuous with the row of weakly 
spinose gulars, or they may be abrupty separated from these, the 
most frequent condition in this series. The tympani may be exposed, 
partially exposed, or totally concealed by the integument, all these 
conditions prevailing in young and adultsalike. A noticeable differ- 
ence between the adult males and females is the broad, thickened 
base of the tail in the former. 

The color (in alcohol) is as follows: Light gray dorsally, often 
suffused with brick red. Head generally with prominent black spots 
in young individuals, but faded and indistinct in adults. A pair of 
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dark blotches on the neck varying in intensity. From three to five 
irregular pairs of dark blotches or lines, usually black, on the back. 
Tail transversely banded with broad gray or reddish stripes with 
darker posterior borders. ‘The whole dorsal pattern in some specimens 
isconfused. Under surface white, immaculate, or irregularly spotted 
with black or slate. 

Habits —Phrynosoma platyrhinos was invariably found on the 
desert among low bushes, under which it ran when pursued. It 
seemed to rely upon this method of escape rather than that of hiding 
in the burrows of small mammals, a habit of many desert lizards. 
When hard pressed it crawled close to the stalk of a bush, around 
which it dodged with considerable alacrity. When it ran any great 
distance it often raised its tail above the level of the sand in a manner 
suggestive of the more agile Callisaurus. . 
Two individuals whose stomachs were opened had eaten a mass of 

insects, chiefly ants and beetles, besides a number of larvae which 
could not be identified. 
A female captured during the last week in May contained 13 large 

eggs. Two others taken on June 2 held 9 and 13 eggs, respectively. 

PHRYNOSOMA DOUGLASSII HERNANDESI (Girard). 

Locality.—Five females of this species were collected at Deeth, 
Elko County, Nevada, on July 5, furnishing a newrecord for the Lahon- 
tan Basin. Yarrow (1882 6) lists as Phrynosoma douglassw douglassia 

two specimens from Saint Thomas, Arizona. Saint Thomas is in 
Lincoln County, Nevada, and the specimens, though now lost, prob- 
ably represented this form. 

Status and variation.—All these specimens have large, reddish head 
spines and occipitals projecting backward parallel with the temporals, 
except in one specimen in which the occipitals are raised at a slight 
angle. The parietal region of the head in the Nevada specimens 
is but little lower than the frontal region, while many specimens from 
Arizona and New Mexico show a decided depression of the former. 
Associated with this peculiarity, is a well marked antero-posterior 
curvature of the supraorbital ridge, which in most of the specimens 
examined from Arizona and New Mexico is quite straight. However, 
these characters are subject to considerable variation in all the speci- 
mens with which the Nevada series was compared. ‘The five speci- 
mens have exposed tympani; the femoral pores range from 13 to 18, 
average 15.8. 

The color in the preserved specimens is as follows: Head brown or 
reddish brown. Two large black nuchal patches and at least two more 
blotches on either side of the back each bounded posteriorly with 
an interrupted white line. Under surface dull white variously 
marked with slate. 
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I find that the Nevada specimens in question represent a race almost 
intermediate between true Phyrnosoma douglass douglassiz and the 
southern form hernandesi. Still in their larger size and longer head 
spines they more closely approach the southern form. For this 
reason it seems best to follow Cope (1898) in the use of a trinomial. 
A small specimen in the United States National Museum collection, 
locality ‘‘Salt Lake to Carson’s Pan, Utah,” is exactly comparable 
to the two smaller specimens from Deeth, Nevada. The following 
table will give the size relations between Phrynosoma douglass 
douglassii, Phrynosoma douglassi hernandest from northern Nevada, 
and Ph. douglassi hernandesi from Arizona and New Mexico: 

Ph.doug- | Ph. douglassii doug- Ph. douglassii her- 
lassii her-| lassit near Abert nandest. Aare 

nd Lake, Lake ? 
plone County; Oregon. and New Mexico. 

oe 
ounty, 

Nevada,| Two | Three | Five Ps 
5 females.| Males. | females. | males. uv.) 

Total length: 
[CRETE (1111 ee eee eee OED 2) eet OMS Be ee ees Ua 75 7 78.5 72.8 |. 2 
VET AGC So Te em ee ee ae een eee 103.4 74 90.1 108.8 66.5 
LU PES TLD ET TE 11 tye ne OM ARR gayle BR nego ta state eaee 123 78 97 80 (1.2 

Tail length: 
Manin © a te SAN RBS Sp Sy AT oe 3 24 2S 22 1 Cae 
PAP VCRSIE ES ENC SMS FL Pe eh Be he 32.1 25.7 25.6 38.3 21 
Me pornininn. (2 ee eh ae ee ae 39 28 28 46... 4h eee 

Width of head: 
TVETEIVI GT 0111 ee ae ae ee ey Pe RIE ON ee ce ot 16 13 15.5 15.2; |) 3. eee 
BEAVER oe ee A er ee Seg ee Ce en 20.9 14 17.6 22.9 167 
IVES MTR an) 9 te Ate, See pe eg ee eae 25 15 18.7 28.5. 1: Ae 

Snout to ear 
Manian -. 9S 5. osu gos sh ae ee BL oe 13 11 13 12.5). bees 
‘AVERAGE 2 Ee he 2 eo Nee eee en ene or 16.4 ft5 13.8 17 13 
BMPR: | aah ee oe ee Ol be ee ee 19 12 14.5 2 tees 

mo of occipital horns 
Mamimam 7 a Oe eee 1.9 ie I eS: 2.5 Ihe ee 
A VORA RCE PER Ppt eteetn Degen ee ee eee 2.4 i oe! ety 2.9 i ad 
Marianne oe ae! Pe i ee ee igeeee 3 1.2 1.8 4. | eee 
— of foreleg: 

Minimram 225 1 <2 Gal ga eh B. Sacoee: 22.8 19.1 22.5 aA. / 2 
A VORAGO | Rn Ee et ee ee ee ee ge eee 27.7 20.1 24.8 31.3 22-5 
Mesto 3. “isd 7 is ae a ee eT ee 32 21.1 27 36.5, |) tae 

pant of hindleg: 
Minny 22 re. yee, A eee ee 30 26 30 30: eee 
IA VOTASOTE oe oe ee 37.9 27.5 32 40.6 30.5 
Mice 2s oh oe ry ee ge Be ft eet a ee 45 29 35 47.5: 4. eee 

Longest toe: 
Minimum if 90. \ 12 .ie ee epi Rie ee P26 we Se 10.5 0. = 
A VOCRAGO ne SS a Fog Se ee 14.7 10 11.2 13.9 10 
Masctsarine 56s 5) oy ge: Pesci ks bee EE ee Ct oa AG eb oe a 12 16.8, ti3.Ss 

Ratios to total length: 
Tail— 
PERE 2 ee ee cee oe . 285 335 281 315 
ANCER9C 2 5355056 Jin eben Fe ten .311 346 284 353 315 
Maximum: 2 Ses a ee eee .326 358 289 378°... ee 

Width of head— 
Minmauin 2 Nt) ee. ee ee . 190 . 185 .191 190: eee 
AWOTACE ce sa SS Pee ep pes s ieee ae . 203 .188 .195 -211 . 242 
Max rn ee ood 2 a ee ena Seen . 213 . 192 . 197 ed | ee 

Snout to ear— 
Manni so 2) Se CO et em a ate eee .151 . 153 148 147 |. 2 see 
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MrT oo Fe ee 2 a ee .173 157 165 IT? ee eee 

GERRHONOTUS PALMERI (Stejneger). 

Locality.—The Stanford University collection contains three speci- 
mens of Gerrhonotus palmeri from the vicinity of Fallen Leaf Lake, 

a 

; 
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California, collected by C. V. Burke. One was seen by us in a canyon 
near Tahoe City on June 27. This is apparently the first record of 
this species in the Lahontan Basin since it has previously been found 
only on the western slope of the Sierra Nevada Mountains (Van 
Denburgh, 1898). 

Status and variation—The specimens are very typical. The 
temporal scales are keeled, except in the smallest individual, in which 
the keels are obsolete. There are 16 rows of strongly keeled dorsal 
scales, a single interocular, a large azygous prefrontal, larger than 
either of the paired prefrontals and the dark ventral lines are absent 
in one, present between the ventral scales in another, and indefinite 
in the smaller specimen. 

CNEMIDOPHORUS TIGRIS Baird and Girard. 

Locahty.— Cnemidophorus tigris was an abundant species at 
Derby, Wadsworth, Pyramid Lake Indian Agency, and along Pyramid 
Lake to The Willows. It was also taken at Carson City and was seen 
at Winnemucca, in Humboldt County, and Palisade, Eureka County, 
Nevada. It has been taken before in the Lahontan Basin near 
Wadsworth, Washoe County; Carlin Elko County and Pine Forest 
Mountains (vicinity of Big Creek Ranch), Humboldt County, Nevada. 

Status and variation.—The 43 specimens obtained are identical 
with specimens in the Stanford University collection from southern 

_ Idaho (vicinity of Blue Lake, Lincoln County, and Conant, oes 

County). 

The color variations in this species have been described by Stej- 
neger (1893, p. 199), and more recently by Meek (1905, p. 13). 
Specimens from the Lahontan Basin appear to vary in the same man- 
ner as those from southern Nevada and California. The abundance 
of black pigment on the throat and breast as noted by Stejneger is 
not dependent upon size or sex. The dorsum likewise has a variable 
color pattern. 

Habits.—This species was found most abundantly at Pyramid Lake 
among the low-growing desert bushes. At Carson City a number of 
specimens were taken in a growth of Artemisia tridentata. In the east- 
ern part of the basin, it was encountered but twice, at Winnemucca and 
Palisade where it was seen in growths of Artemisia tridentata. 
When frightened, (C. tegris seeks the shelter of a bush and will often 

hide in the holes of Citellus mollis and other mammals. Occasionally 
it was observed to climb into bushes. 

The stomachs of six individuals taken on May 31 were filled with 
large white larvae and pieces of gravel. A single spider was also 
found in one specimen. ‘The insect prey of this species, according 
to the observations of Professor Snyder, is picked up by means of 
the long slender tongue. 
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CHIONACTIS ISOZONUS (Cope). 

Locality —A single specimen of this beautiful little snake was 
presented to the Stanford University collection by E. J. Newcomer. 
It was found beneath a rock on a rise above the southwest shore of 
Pyramid Lake, Nevada, about the ist of June, 1911. This is, to 
my knowledge, the first definite record for Nevada, although Yarrow 
(1875, p. 537) cites two specimens without precise locality, which 
were procured in the State m 1871. The capture of Chionactis 
isozonus at Pyramid Lake, Nevada, therefore establishes a new 
northern station considerably beyond any previous one. 

Description.—Cephalic plates normal; anterior and posterior nasals 
united; 1 loreal; 1 preocular, 2 postoculars; temporals 1 followed by 
2; supralabials 7, third and fourth in contact with the eye; infrala- 
bials 7, the fourth the largest; post geneials less than one-third the 
length of the anterior geneials. Dorsal scales smooth, in 15 rows. 
Anal plate divided. Ventrals, 164. Caudals, 49. Total length, 215 
mm.; tail length, 44 mm. 

The following color notes pertain to the specimen several days 
after it had been placed in formalm: Head, dorsally, dark brown with 
a pink suffusion, darkest on the parietal and posterior part of the 
frontoparietal and supraocular plates. Dorsal part of body with 27 
transverse bands of a leaden blue color, 3 or 4 scales wide, which do 
not appear on the ventral surface, but gradually fade out on the sides. 
Tail with 9 bands of the same color which form almost complete 
annuli, paler ventrally. Spaces between the dorsal bands dull rose 
pink, 3 scales wide. Ventral surface light olive green, a peculiar 
shade difficult to describe. 

CHARINA BOTTAE (Blainville). 

Locality.—This interesting little boa was not seen by us in this 
region but there is a specimen in the Stanford University collection 
from the vicinity of Fallen Leaf Lake, Eldorado County, California, 
collected by C. V. Burke. Charina bottae has been recorded from the 
Lahontan Basin at Eagle Lake, Lassen County, California, and at 
the ‘‘Great Bend of the Truckee River (Wadsworth) and the Hum- 
boldt River, Nevada.” 

Description.—Internasals 2; prefrontals 5; 1 large frontal; 1 large 
parietal plate, smaller than frontal, with 6 smaller plates touching 
its posterior and posterolateral edge; preoculars 1-1; postoculars 4-4; 
supraoculars 1-1; suboculars 0-1; labials in contact with eye 1-1; 
loreals 1-1; scale rows 45 (maximum number); ventrals 205; sub- 

caudals, 38. Color (from preserved specimens), olive-brown, dor- 
sally; pale lemon yellow ventrally. 
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PITUOPHIS CATENIFER DESERTICOLA Stejneger. 

Locality.—The desert gopher snake or bull snake was found at two 
points in the Lahontan Basin. The two specimens are from Pyramid * 
Lake and Carson City, Nevada. There are also two young individuals 
in the Stanford University collection from Esmeralda County, Nevada. 
It has been found previously in this region at Winnemucca and in 
the Pine Forest Mountains, Humboldt County, Nevada. 

Status and variation.—These specimens do not differ in squamation 
from individuals of Pituophis catenifer taken in California west of 
the Sierra Nevada divide. The maximum number of dorsal scale 
rows is 31 in two individuals and 33 in the others. The number of 
unkeeled lateral scale rows, counted on each side at a point one tail 
length back of the posterior edge of the parietal plate, is as follows: 
7-8 (Carson City specimen), 8-9 (Pyramid Lake specimen), 9-10 
(Esmeralda County specimens). 

In color, however, these specimens differ considerably from true 
catenifer. ‘The ground color, especially along the sides, has less of the 
brown suffusion characteristic of catenifer, and the resulting pattern 
is much more striking. In this respect both the young and the adults 
agree. 
Habits.—The gopher snake from Pyramid Lake was captured on 

top of a rat’s nest (Neotoma, sp.) where it lay coiled. Its stomach 
contained a ground squirrel, Citellus mollis, which had recently been 
eaten. The Carson City specimen was captured under a small sage- 
bush not far from a river bank. It contained large eggs (July 9). 

BASCANION CONSTRICTOR VETUSTUM Baird and Girard. 

Locality.—Two male specimens of this snake from Holbrook, Doug- 
las County, Nevada, are in the Stanford University collection. The 
species has been recorded from the Lahontan Basin at Honey Lake, 
California, and near Wadsworth, Nevada. 

Variation. | Male. 

(00st 12) SS RG ee ea a OR OAc <P ES vie ai, Oinied G2 a ROC BE ate ect 18 Ae Se me 7-8 7 
EEE OVEN Ss 0008 a, Ra crea TSE Tale ny can, RN RUE rT aa aE, Gm oe ate APE 8-8 8-8 
SPA foyer TS) Ra de Co ae ON A ek a eA OE a Rien Re CGO fp 2-4 2-3 
PRITAM AT mere oer ni icy, jy bie a. th. tity yt ote pega UN nk tan ALE RS oe 2-2 2-3 

RT Se A 8 ete a gh A la hale atacand Taga SLA Rie GI ECR a { a ie 

RRR MME e859 Fh anavls I incseclpoe joan owt Prmsi NSn Ree me ek MIO ero ark PEER NOL ah ew La 172 174 
1S SUE TOKE REN IS 5 lo WS UR a eae Ro ED see A YE ee MAR Gee beoree rR rn Poa Phi 193 91 
Tlie CYS Se cad A RR Rg tine SOR) Vaal Se a gl mm... 763 501 
BPAIMLOSEST CER ME A tock ks tahini em & Ui chat ale haviacid, INAV Nee dai cel mm... 207 132.5 

1 Hight of the subcaudals undivided. 

BASCANION FLAGELLUM FRENATUM Stejneger. 

Locality.—A single specimen of the ‘‘red racer’? was secured on 
June 4, at Winnemucca Lake, Washoe County, Nevada. This is 
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apparently the first time the species has been observed in the La- 
hontan Basin. All previous records for the State are from southern 
Nevada. 

' Description.—This specimen has dark bars on the neck and spotted 
throat typical of frenatum. The supralabials are 8-8, the infralabials 
10-10, preoculars 2-2, postoculars 2-2, temporals 2-3, the maximum 
dorsal scale rows 17, ventrals 188 (tail injured). 

Habits.—This snake was shot at the edge of a slough as it was 
attempting to swallow a Callisaurus v. myurus which was still strug- 
gling in its jaws. 

BASCANION TAENIATUM (Hallowell). 

Locality.— Bascanion taeniatum was found at Carson City and Pyra- 
mid Lake, Nevada. It is quite generally distributed throughout the 
Lahontan Basin as is shown by the following published reords: Car- 
son City, Quinn River Crossing, and Pine Forest Mountains, Hum- 
boldt County, Nevada. 
' Description and variation.—The three specimens show but slight 
variation in scale characters. The supralabials are 8-8, infralabials 
10-10, with one exception of 9-10, preoculars and postoculars both 
2-2, temporals 2 followed by 2 on each side, the maximum number 
of dorsal scale rows 15, ventrals, 198, 207, 210, subcaudals 122 and 
134 in two specimens. Total length, 1,127 mm. and 1,326 mm. (2 
specimens); tail length 334 mm. and 416 mm. (2 specimens). 

The color pattern is very constant, agreeing with the descriptions 
given by Cope (1898) and Van Denburgh (1897). 

Habits —At Carson City the ‘‘striped racer’? was collected in 
rather heavy growths of Artemisia tridentata; at Pyramid Lake on 
the more open desert among low-growing bushes. 

THAMNOPHIS SIRTALIS PARIETALIS (Say). 

Locality—This garter snake was secured in the vicinity of Tallac, 
on Lake Tahoe, and at Susanville, Lassen County, California. It 
has been previously captured within the basin at Lake Tahoe, Wads- 
worth, and the Truckee River, Nevada. 

Status and variation.—The six specimens obtained vary in squa- 
mation, as the following table shows: 

i Ce it et ey 

Sex. 

Males. |Females. 

Breecmlars, $e os oc nakancians ARS ee ae ee 2 4 
Postoculars: 

EN NE Sate eitica a ase ibe a io asavs as lta 7o,d  ellatnna ke Gas Ske BE Ce Eee 2 2 
3-4 1 

1 
4 

ee ee wee ee eee ee ee ee eee eee eee eee eee eeereeeeeeeeeeeeesesesesieteeeeesees 
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Sex. 

Males. | Females. 

Supralabials: 
TTP ota edi SPS beg Pe eR Rae eM hpi oh wnat dE ta Ne i a a a a il 4 
Ce See Uo ME PDR eee erin 4 SIRI SIP pile UBT et ene tate Raye penn ts 8 fe Been we exe i a 

Infralabials: 
FE UC pam OR Rap MLE Led iat a aL erm ge RM cl eae aM WE RLY, stauraSTuah a Goals wvpeula see 4 2 3 
Th a a lh ata soe Rene ceaas MEISE i Mla gn DTN 630, SUN oat ct TR SUA ae ce eR 1 NR MRO a2 il 

LE VORESENL SERVERS A TUDES 7A Sia UE Re EAI es sr re S/H nb 1, as aOR a ee ee 2 4 
Ventrals: 
TGR C Boa ese ee Pe PU ee sae a Ree aa CIOI ey A NE ER) ek ea 168 159 

12 14 
Average Ey tet aia ie loke tele sence le dele rand trie athena) tp @ wnieim amie ae 8 0 le aja min nin nhe Dili g) 2, coin mA, o! ala { 169 163.5 
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Subcaudals: 
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1] 12 
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Total length: ; 
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PAENUWUREN DIE Mas ares Re le Nia ileal Rae” els Ws i RR SEO a dl ee SRR I eae I i 136 
1] 12 
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PaerarermeO iil GOV tOtAl Ler et i o.oo. osn sialsiaie.e s.nieeie scan ginpia's dielaip tie ole v0'e widininia/e tle { 263 240 

1Indicating the number of specimens from which the average was taken. 

The color pattern of these specimens is quite typical. The dorsal 
spots are fused and the red interspaces are restricted to areas on the 
skin about the length of one scale. The red pigment often en- 
croaches upon the edges of adjacent scales. These specimens closely 
resemble many in the Stanford University collection from northern 
California and western Oregon. 

Habits.—With one exception, parietalis was found near the margin 
of streams. The one other individual was found on a road several 

hundred feet from water. From our observations this species was 
not nearly so abundant as Thamnophis ordinoidis elegans. 

THAMNOPHIS ORDINOIDIS ELEGANS (Baird and Girard). 

Locality.—Specimens of this form were collected at the following 
localities in California: Tahoe City, Lake Tahoe (3); vicinity of 

Tallac, Lake Tahoe (22); near Fallen Leaf Lake, Lake Tahoe (4); 
(C. V. Burke collector) Glen Alpine, near Lake Tahoe (1). Also the 

following in Nevada: Wadsworth (1); Pyramid Lake Indian Agency 
(1); Winnemucca Lake, Washoe County (1); near Carson City (2); 
vicinity of Palisade, Eureka County (11); Deeth, Elko County (1). 

This species has been observed before in the basin by previous 
writers at Camps ‘‘10” and ‘‘12,”’ Lake Tahoe, Nevada, and in 
Humboldt County, Nevada, at Quinn River Crossing, Pine Forest 
Mountains, Virgin Valley, and Thousand Creek Flat. 

Status and variation.—This fine series of specimens which reveals 
considerable variation in squamation and color is unquestionably 
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referable to Thamnophis ordinoidis elegans (Baird: and Girard) as 
defined by Ruthven (1908). The specimens have been grouped 
into three series and their more. pronounced variations are here 
tabulated. 

_Pre- Post- 
oculars. | oculars. 

Locality. Sex. _- | 
443 142|/1+3|f1+3 1-1|1-2|2-2)2-3/3-3 3 Tt F24143/1-43/1-44 &-3|8-9|9-9]9-10 10-10 10-11)11-11 

Temporals. el Infralabials. 
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Total, 47 ales...| 3 14)... Yieaee 1161] 173. 2} 178/76) 88.2} 96!224| 530.4) 684! 52) 134.6} 187 
specimens.|\Females | 1} 10) i] 9] ij..../165| 171.3] 1781721 78 88/233 531. 5} 791} 40; 121 | 184 

1 Indicating the number of specimens from which the average was taken. 

Normally there is one preocular scale on each side of the head, but 
three individuals in the Tahoe series have the asymmetrical number 
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of 1-2, while one in the Tahoe series and two in the Carson series 
have the increased number of two on each side. The postoculars 
usually number three on each side with asymmetrical variations of 
2-3 and 3-4, the former the more prevalent. The variations tend 
toward a reduced number of postoculars. There are usually one 
anterior and two posterior temporals on each side, but the variants 
show a definite tendency to increase the posterior number to three 
and even four. The supralabials are 8-8 with variations of 8-9 
and more rarely 9-9. Ruthven (1908 p. 144) found that the varia- 

tions approach a smaller number than eight and indeed noted only 
one individual out of 218 with the asymmetrical number of 8-9. 
There are usually ten infralabials, although ten specimens have a 
larger or smaller number. The reduced number of 9-10 occurs three 
times, the asymmetrically increased number of 10-11, six times and 
the increased number of 11-11, once. Ruthven (1908, p. 144) 

recorded the reduced number of 9 as more frequent than the in- 
creased number of 11. In the number of dorsal scale rows, the series 
are divided. Individuals in the Tahoe and Carson series have the 
formula, 19-21-19-17 more frequently, while 21-19-17 is most 
prevalent in the Palisade series. Variants with the extremes 19-17 
and 23-21-19-17 occur in the Tahoe series while the range in the 
Palisade series is 21-19-17-15 to 21-19-17. The snakes in the 
Tahoe series have a smaller average number of ventral plates, 169.3 
in the males against 175 and 175.5 in the males of the Carson and 
Palisade series. The averages of total length and tail length are 
considerably lower in the Tahoe series than in the Carson and Pali- 
sade series. The ratios of tail length to total length for the three 
series are: males, average, 25.3 per cent; females, average, 22.7 per 

— cent. 

When the average number of variations per individual specimen in 
the preocular, postocular, temporal, supralabial, and infralabial 
scales is calculated for each series, it is evident that the Tahoe series 
shows the greatest amount of variation, averaging 1.03 deviations 
from the normal per individual. The Carson series is second with an 

- average of one variation, the Palisade series third with an average of 
0.75 variations per individual. The amount of material is too small 
to render possible far-reaching conclusions, but it is interesting to 
note that the greatest variation occurs in the mountain inhabiting 
individuals, the least in desert inhabiting ones. 
A manifest diversity of coloration is evident when the three series 

are compared. Twenty-four specimens in the Tahoe series have three 
distinct stripes, the median dorsal one, dull white or yellow in color, 
occupying the median and varying amounts of the proximal half of 
the row to either side of it, the lateral ones, gray in color, involving 
the second and all or a part of the third row on each side of the body. 
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Between the stripes, on the dorsal surface, the color is solid black 
broken by light spots which show between the scales when the skin 
is stretched. The dorsal surface of the head is olive brown, lightest 
on the snout, and often blending into the black dorsal color poste- 
riorly. The throat is dull white or light yellow, the belly variously 
mottled with slate, often very faintly so. Some of the supralabials 
are always edged with black. Seventeen specimens with this dark 
color pattern have a dorsal scale formula of 19-21—19-17, four 19-17, 
and three 21-19-17. Only one specimen shows a variation in the 
preocular scales with the asymmetrical number of 1-2. Two speci- 
mens have 3-4 postoculars, two have 8-9, and one 9—9 supralabials. 
Many of these specimens closely agree with the description of Baird 
and Girard’s type from Eldorado County, California. 

Six samples of this species in the Tahoe series (two from Tahoe 
City, three from Fallen Leaf Lake, and one from Glen Alpine) are of 
a different type of coloration. The median dorsal stripe is absent 
except for an indication just back of the head, but in one specimen 
even this indication has disappeared. In three specimens the lateral 
lines are present and normal, in two they are absent, in one they are 
but faintly indicated. The dorsal color ranges from olive brown, 
through dark olive brown to a color which approximates black. 
One specimen has a row of black spots along the lateral lines. The 
head above is usually dark olive brown, but in one individual it is 
lighter olive, while in another it is almost black. The throat is light 
yellow except in one individual in which the color is gray white. 
The belly in five individuals is blue gray marked with slate, or slate 
colored, light green in the sixth. The dorsal scale formula in four 
specimens is 21-19-17, in one 21—23-21-19-17, and in another 
23-21-19-17. The preoculars vary in three individuals, being 1-2 
in two and 2-2 in the third. There are variations of 8—9 supralabials 
and 10-11 infralabials in three specimens. One specimen has the 
squamation of Thanmophis vagrans biscutata (Cope) as defined by 
Van Denburgh (1897, p. 212); (preoculars 2-2, dorsal scale rows 
21-23-21-19-17). Another specimen has 1-2 preoculars and 23—21— 

19-17 dorsal scale rows. The examination of a large series of speci- 
mens in the Stanford University collection from various parts of 
California and the Northwest firmly convinces me that biscutata does 
not deserve recognition. 

The Carson series resembles the six lighter colored specimens in 
the Tahoe series, but is collectively still lighter. The median dorsal 
stripe is absent in all but one specimen except for a mere suggestion 
just back of the head. The lateral stripes are present in two and 
absent in three specimens. The dorsal surface is lighter and except 
in one individual there is a more or less definite row of dark spots on 
each side near the lateral line. The head is olive or olive brown, 
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throat light yellow, yellow or dull white, belly green with slate mark- 
ings, light yellow, gray, gray brown, or brown with a green tinge. 

The Palisade series shows little diversity in color. The median 
dorsal stripe is present in all specimens and is gray-white in color. 
The lateral stripes are darker gray than the dorsal stripe. The dorsal 
color is olive or olive brown with one or two rows of black spots on 
either side of the median stripe which vary considerable in size, the 
upper series often encroaching upon the median stripe. The head is 
olive or olive brown, the throat light yellow or gray-white, the belly 
eray or blue gray sometimes with a green tinge and often mottled 
heavily with slate. Except in the uniform presence of the median 
dorsal stripe, this series does not differ from the Carson series. 

Habits —At Tallac, California, garter snakes of this species were 
seen frequently along small streams where they were catching min- 
nows (Agosia and Richardsonws, sp.) which were running up from 
the lake to spawn. Although a frog (Rana pipiens) was taken from 
the stomach of one snake, practically all of those dissected contained 
minnows. A dozen or more had collected at the foot of a dam on the 
Humboldt River, 9 miles below Palisade, Nevada, where they were 
fairly gorging themselves upon the fish which were running in great 
numbers at that time. A specimen secured at Pine Creek near Pali- 
sade was attempting to swallow a Cottoid (Cottus beldingi) head . 
first, but was experiencing some difficulty on account of the large 
spine-armed head of its victim. From field observations and stom- 
ach dissections, it is clear that the smaller minnows form the chief 
food of elegans in the Lahontan Basin during the greater part of 
June and July. Never did we observe this garter snake far from 
water. 

Four females containing large eggs were obtained at the following 
places: one from Pyramid Lake Indian Agency, Nevada, May 25-27; 
one from Tahoe City, California, June 27; and two from the vicinity 
of Palisade, Nevada, July 3 and 4. Five young specimens in the 
collection from the vicinity of Tallac (June 10-24) had very promi- 

nent scars marking the attachment of the yolk sac which suggested 
that they were of recent birth. None of the other adult females, 
however, contained large eggs. 

CROTALUS OREGONUS Holbrook. 

Locality.—Only one specimen of this species was secured, although 
it was reported to be abundant in several of the localities visited. 
The one individual came from the hills east of Pyramid Lake Indian 
Agency, Nevada, on May 28. It has been recorded previously from 
the vicinity of Pyramid Lake and the Truckee River, Nevada. Speci- 

59758°—Proc.N.M.vol.48—14——28 



434 PROCEEDINGS OF THE NATIONAL MUSEUM. ~— vou. 48. 

mens collected by Dr. W. P. Taylor and myself at Quinn River Cross- 
ing and the vicinity of Pine Forest Mountains, and others taken by 
Miss Alexander and Miss Kellogg in Virgin Valley, Humboldt County 
(see Taylor, 1912, pp. 355-356), probably represent the same form 
which inhabits the Pyramid Lake region. 

Description and status——One anterior and one posterior nasal, 
internasals irregular in six rows; preoculars 2—2; scales in contact with 
eye between preoculars and supraoculars 5-6; supraoculars 1-1; 
a large scale in front of the supraocular on each side; scale rows 
between supraocular plates 8; supralabials 15-17; infralabials 16-17; 
dorsal scale rows just back of the head 27; maximum number on 
trunk 25, first row on each side unkeeled, second with obsolete 
keels; ventrals 180; subcaudals 25, the distal two divided; total 
length (exclusive of rattle), 968; tail length (without rattle), 71. 

Color (alcoholic specimen).—Above light brown with numerous 

brownish black ocelli surrounding a darker ground color. On the 
posterior part of the body these ocelli become constricted to form 
transverse bands, those near the tip of the tail becoming irregular. 
Ventral surface dull white with a gray suffusion, generally heaviest 
on the outer anterior edge of each ventral scale and more pronounced 
toward the posterior part of the body. 

I follow Van Denburgh in referring the Crotalus of this region to 
oregonus Holbrook. (See Van Denburgh, 1912.) 

Habits.—This individual was found among volcanic bowlders on a 
hillside. Its stomach contained an adult ground squirrel, Citellus 
mollis. 
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ON SOME GENERIC NAMES FIRST MENTIONED IN THE 
“‘CONCHOLOGICAL ILLUSTRATIONS.” 

By Witi1am Hearty DAL, 
Curator, Division of Mollusks, United States National Museum. 

Tn reviewing the Fissurellidae of the Pacific coast of North America 
I found some confusion existing in the synonymy of several well- 
known species and genera, the clearing up of which may have some 
interest for students. 

The following data will serve toward that end: 

Genus LUCAPINA (Gray) Sowerby, 1835. 

Lucapina (elegans) Gray, in Sowerby, Conch. Ill., Fissurella, p. 4, No. 38, fig. 29, 
June, 1835; assynonym of F’. cancellata Sowerby, Conch. II1., p. 4 (as of Solander MS.) 

Lucapina Puiuirrr, Test. Utr. Sicil., vol. 2, 1844, p. 90, cites cancellata Sowerby, as 

type and sole species mentioned. 
Lucapina (Gray) HERRMANNSEN, Index Gen. Mal., vol. 1, p. 627, 1846; cites Fis- 

surella cancellata as type. - 
Lucapina Gray, Syn. Cont. Brit. Mus., ed. 42, p. 147; nude name under Fissurellidae, 

no species cited; ed. 44, 1840, p. 114 (ed. 44 A., 1840, p. 117), one line of diagnosis, 

no species cited. 
Lucapina Gray, Proc. Zool. Soc., 1847, p. 147, No. 160, cites Fissurella aperta Sowerby, 

and L. elegans Gray. 
Lucapina (Gray) HERRMANNSEN, Index Gen. Mal., Suppl., p. 76, 1852, cites Fissuredla 

aperta Sowerby, following Gray in Proc. Zool. Soc., 1847. 
Lucapina Gray, in M. E. Gray, Fig. Moll. An., vol. 4, p. 92, 1850, cites L. cancellata 

and L. crenulata, nude names, as examples. 
Foraminella (Guilding MS.) Sowrrsy, Conch. IIl., p. 4, No. 38, June, 1835, as Forami- 

nella sowerbu Guilding, MS.; St. Vincent, West Indies. This name precedes 
Lucapina in the text, and is cited as a synonym of Fissurella cancellata Sowerby, 
Conch. IIl., p. 4, 

Foraminella Guiupine, Cat. Conch. Nom., 1845, according to Agassiz in Scudder, 
Nomencl. Zoologicus, p. 139, 1882.—Catrtow, Conch. Nomencl., p. 102, No. 11, 
1845; cites from Sowerby, Conch. IIl., 1835. Not Foraminella Leven. Brach. 1902.) 

LIucapina H. and A. Apams, Gen. Rec. Moll., vol. 1, p. 447, 1854; examples figured 

L. reticulata Donovan and L. crenulata Sowerby; vol. 2, p. 630, 1858, notes segrega- 

tion of subgenus Glyphis Carpenter, and cites G. inaequalis as sole example, also 
Capiluna Gray, as synonym. 

LIncapina Woopwarp, Manual, p. 150, 1852, F. elegans Gray, sole example cited; but 

it is confused with F’. crenulata Sowerby, from which the diagnosis is drawn. 
Glyphis CARPENTER, Mazatlan Cat., p. 220, 1856; first species Fissurella inaequalis 

Sowerby. (Not Glyphis Agassiz, 1853.) 
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Capiluna Gray, Guide Moll. Brit. Mus., p. 166, 1857 a. cuvieri, sole example. 

Lucapina Gray, Guide Moll. Brit. Mus., p. 166, 1857. L. cancellata and L. crenulata 
cited. 

Lucapina Tryon, Struct. and Syst. Conch., vol. 2, p. 326, 1883, L. crenulata cited as 

example.—FiscHER, Man. de Conchy]l., p. 858, 1885, same type; as subgenus of F%s- 

surellidea Orbigny, 1839. 

Chlamydoglyphis PrrsBry, Man., pp. 198, 200, 1890. Type, Lucapina adspersa Philippi, 
1845=cancellata Sowerby, 1835. 

The name Lucapina (Gray, MS.) was first put in print by Sowerby, 
in his monograph of Fissurella in the Conchological Illustrations. In 
this work he had the cooperation of Doctor Gray and so states, so 
that the authenticity of the reference is certain. The citation of the 
manuscript name of Gray is preceded in the same paragraph by 
another, Foraminella of Guilding, founded on the same type. As the 
first reviser, Philippi, accepted Lucapina and not Foraminella, the 
former will take precedence. In the ‘‘Synopsis of the Contents of 
the British Museum,” 1840, Gray gives as a diagnosis of this genus 
‘“in Lucapina the mantle covers the cancellated shell.” It is evident 
that when Gray proposed the genus he conceived of it as a Fissurella 
in which the mantle covered all or a part of the outside of the shell 
and the anal foramen was rounded or oval. When Carpenter sepa- 
rated the genus Glyphis he included in it those species previously 
placed by Gray and the brothers Adams in Lucapina, which had the 
rounded foramen, but in which the mantle did not exceed the margin 
of the aperture as required by Gray’s diagnosis. It is obvious that, 
according to the rules, no species can be selected as type which was 
not mentioned in the original publication. This restricts our search 
for a type to Fissurella elegans Gray, or its equivalent, F’. cancellata 
Sowerby. The latter name being the only species mentioned, be- 
comes the monotype. This view was accepted by Philippi, 1844, 
Herrmannsen, 1846, and many others. It now remains to discover | 
what is the proper specific name to be retained for this species. 
There was an earlier /issurella cancellata Gray, of 1825, so the specific. 
name of Sowerby can not be retained. The specific name of sowerbia 
Guilding precedes in the text that proposed by Gray and must be 
adopted. It now remains to identify the species, which from Sow- 
erby’s excellent figure is not difficult. It is the West Indian shell 
commonly known as adspersa Philippi, 1845, aegis Reeve, 1850, and 
probably lentiginosa Reeve, 1850. Specimens in the Smithsonian col- 
lection, received from the 1839 collections of Dr. L. Pfeiffer in Cuba, 
through Thomas Bland, were labeled ‘‘fasciata Pfr.”’ and the writer 
used that name in several papers; but a search for the place of pub- 
lication proving fruitless, it seems probable that the name was inedited. 
Pilsbry noted the resemblance of Sowerby’s figure to adspersa, but was 
apparently misled by the fact that Reeve in the Iconica, 1849, figured - 
under the name of cancellata, another species which he afterward 
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called hondurasensis and suffusa; and the younger Sowerby in the 
Thesaurus confused together these two and the analogous species (F. 
inaequalis Sowerby 2) of the Pacific coast. 

The species aperta Sowerby (=/iantula Lamarck) in the Con- 
chological Illustrations is the type of Pupillaea Gray,' and could not, 
therefore, be utilized as a type for Lucapina in spite of Gray’s 
associating them in 1847. The same is true of Fissurella crenulata 
Sowerby, which he placed with cancellata in 1857. Yet, owing to 
Carpenter’s action in segregating Glyphis without determining the 
matter of priority, it has come about that later authors, including 
the usually accurate S. P. Woodward, have regarded Fissurella 
crenulata Sowerby, 1825, as the type of Lucapina, though it was not 
mentioned in that connection until years after the first publication 
of the name. The confusion with the name cancellata Gray (not 
Sowerby), which is the same as Patella graeca Pennant and Mon- 
tagu (not Linnaeus), as apertura Montagu (not Born), as reticulata 
Donovan (not of Bolten), and is not cancellata Gmelin, is respon- 
sible for Donovan’s name getting into the synonymy. 

This state of affairs leaves the large and beautiful Fissurella cren- 
ulata of Sowerby, so well known on the Pacific coast, without a 
valid generic name. For this I propose the name~ Macrochasma in 
allusion to the large anal foramen. 

Another monotypic generic name appears in the Conchological 
Illustrations, Macroschisma Gray, founded on Patella macroschisma 
Solander, from Japan, and another species from Australia. The 
latter is not named and was regarded by Sowerby as a variety of 
the Japanese shell. 
From the examination of a large number of specimens from the 

University of Tokio it seems probable that individual variation in 
' this species is great enough to cover several of the species which 
have been described from Japan. 

Machrochisma Swainson? is founded on the Fissurella macro- 
schisma of Sowerby’s Genera of Shells (fig. 5), which the latter 
author supposed to be identical with /’. hiantula Lamarck; Sowerby’s 
shell hardly differs from the typical Macroschisma, with which it 
probably should be united. 

Pupillaea Gray also appears for the first time in the Conchological 
Illustrations, cited from the unpublished notes of Doctor Gray on 
the Mollusca of Beechey’s Voyage. It is founded on Fissurella 
aperta Sowerby, 1825, which, like the earlier name hzantula Lamarck, 
1822, was based on Born’s vignette figure F, on page 414 of the 
Museum Vindobonense. All the shells of the various species of 
this group are remarkably similar in shape, color pattern, and sculp- 
ture. Until the animals have been carefully compared no final 

1 Conch. Ill. Fissurella, p. 2, No. 12, 1834. 2 Mal., p. 356, 1840. 
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decision can be had as to their relations and the number of valid 
groups. Since Sowerby’s shell is stated to have come from South 
Africa, there can be little doubt that the identification of Krauss is 
correct. It is in the highest degree improbable that Meuschen in | 

1782 had any opportunity of knowing the very rare Magellanic 
species called megatrema by Orbigny; but South African shells 
were then abundant in Europe, owing to the trade with the Indies 
by way of the Cape of Good Hope. 

Doctor Pilsbry in the Manual places hiantula (=megatrema) 
under fissurellidea; aperta Sowerby, under Pupillaea; scutellum 
(Meuschen) Gmelin, under Megatebennus subgenus Amblychilepas; 
with reasonable justification, but the bare shells, especially if a 
little worn, can hardly be told apart. 

The last genus of the group referred to is Cemoria, cited from 
Leach’s proof sheets, but luckily anticipated by Lowe’s Puncturella, 
based on F’. noachina of Linnaeus. 



DESCRIPTION OF NEW SPECIES OF CRANE-FLIES FROM 
CENTRAL AMERICA. 

By Cuaries P. ALEXANDER, 

Of Cornell University, Ithaca, New York. 

The following crane-flies are among the new species included in 
the extensive collections of Central American insects in the United 
States National Museum in Washington. They were sent to me to 
be named through the kindness of Mr. Frederick Knab, the custodian 
of Diptera. 

This paper is a contribution from the entomological department 
of Cornell University. 

Family TIPULIDAE. 

Subfamily LIMNOBINAHE. 

Tribe LIMNOBINI. 

Genus PERIPHEROPTERA Schiner. 

Pertpheroptera ScHinER, Verh. zool. bot. Ges. Wien, vol. 16, 1866, p. 933. 

PERIPHEROPTERA OLIVIAE, new species. 

Thorax reddisk; wings yellowish, the veins seamed with brown. 
Female.—Length about 5.2 mm.; wing, 7 mm. 
Rostrum and palpi brownish black. Antennae broken. Head 

dark reddish brown. 
Thorax reddish chestnut without black markings. Halteres dark 

brown, the stem a little paler. Legs with the coxae and trochanters 
reddish yellow, femora reddish brown, the tip broadly black, tibiae 
brown passing into dark brown at the tip, tarsi dark brown. Wings 
light yellow, all the veins, cross-veins, and deflections.of veins seamed 
with brown, the stigma large, rectangular, apex of the wing narrowly 
brown, a large rounded brown mark at the arculus and a smaller one 
at Sc,; the brown seams to the principal veins are less distinct 
before their forks, very heavy in the distal part of the wing. Vena- 
tion asin fig. 1. Cell &; with its base distad of the bases of cells R, 
and ist M,, cross-vein r-m very short, cell /st M, rather small and 
square, basal deflection of Cu, before the fork of M. 
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Abdomen short, the tergites chestnut, black laterally before and 
behind the sutures, the tip of the abdomen black, sternites reddish 
chestnut. 

Habitat.—Panama. 
Holotype.—Female, Porto Bello, Panama, March 13, 1913, Aug. 

Busck, coll. 
Ty pe-specuomen.—Cat. No. 18496, U.S.N.M. 
In my key to the species of Peripheroptera' this species would run 

down to P. arcuata Alexander of Peru. JP. olwviae has the wing veins 
strongly seamed with brown, the basal deflection of Cu, before the 
fork of WV, etc. 

Tribe ANTOCHINI. 

Genus TEUCHOLABIS Osten Sacken. 

Teucholabis OstEN SACKEN, Proc. Acad. Nat. Sci., Phila., 1859, p. 223. 

TEUCHOLABIS COCKERELLAE, new species. 

Head gray; color yellow with three shining black marks on the 
thoracic dorsum; wings yellow with three brown bands. 

Male.—Length, 5.4 mm.; wing, 6.8 mm. | 
Rostrum and palpi yellow. Antennae brown at the base, flagellum 

broken. Head gray. 
Thorax light yellow, the praescutum with three shiny black marks 

of which one is median, linear, broadest in front; lateral marks large, 
rounded; scutum and hinder margin of the praescutum very light 
yellow, each scutal lobe more reddish yellow in the middle; scutellum 
and anterior half of the postnotum very light yellow, the latter 
darker behind. Pleurae light yellow with slightly darker blotches. 
Halteres light yellow. Legs with the coxae and trochanters yellow, 
femora yellow with the tip broadly dark brown, tibiae brownish 
yellow, dark brown at the tip, tarsi yellowish brown, the apical 
segments dark brown. Wings broad, yellow, the tip narrowly 
brown, a broad brown cross-band at the cord, this mark entirely 
traversing the wing, a rounded brown blotch near the wing-base; 
veins yellow, darker in the brown marks. Venation as in figure 2. 
Abdomen rich yellow throughout. 
Habitat.—Guatemala. | 
Holotype.—Male, Quirigua, Guatemala, Mrs. W. P. Cockerell, coll. 
Ty pe-specimen.—Cat. No. 18497, U.S.N.M. 

TEUCHOLABIS BUSCKI, new species. 

Chestnut and black; wings whitish with sparse brown markings; 
basal deflection of Cu, far before the fork of 1. 

Male.—Length, 8.4-9.6 mm.; wing, 6.4-6.8 mm. 

1 Ent. News, vol. 24, p. 409. 
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Rostrum bluish black at the tip, ight brown basally, palpi black. 
Antennae brownish black, the flagellar segments rounded oval. Head 
reddish chestnut, darker on the middle of the vertex. 

Thoracic dorsum dark chestnut with three black stripes, the 
median one longest, the lateral stripes very indistinct, clearer behind; 
the region near the transverse suture including the posterior part of 
the praescutum and the anterior part of the scutum light yellow; 
scutum trivittate with black; scutellum and postnotum chocolate 
brown, more yellowish on the sides. Pleurae reddish yellow. Hal- 
teres brown. Legs with the coxae and trochanters reddish, femora 
dark brown, pale yellowish at the base, tibiae and tarsiblack. Wings 
whitish hyaline with small brown marks at the origin of Rs, on cross- 
vein 7, along the cord, on the basal deflection of Cu, and along the 
outer end of cell /st M@,. Venation as in figure 3; basal deflection 
of Cu, far before the fork of M about underneath the middle of Rs. 
Abdomen long, slender, black, the caudal portions of the segments 

chestnut-yellow, seventh segment mostly chestnut, the hypopygium 
black. 

Habitat.—Panama. 
Holotype—Male, Porto Bello, Panama, March 4, 1911, Aug. 

Busck, coll. 
Paratypes.—Five males, topotypic, same date and collector. 
Type-specomen.—Cat. No. 18498, U.S.N.M. 

Genus ORIMARGA Osten Sacken. 

Orimarga OstEN SackeEN, Mon. Dipt. N. Amer., vol. 4, 1869, p. 120. 

ORIMARGA NIVEITARSIS, new species. 

Black with two silvery lateral stripes on the thorax, tips of the tarsi 
white, wings unspotted. 

Male.—Length, about 5.8-6 mm.; wing, 4.6 mm. 
Female.—Length, about 6.8-7 mm.; wing, 4.4 mm. 
Rostrum, palpi, and antennae black. Front narrowly silvery 

between the eyes, remainder of head grayish. 
Thoracic dorsum black, shiny; the lateral margin of the praescutum 

up to the wing-root narrowly silvery. Pleurae black with a con- 
spicuous silvery mark, narrowest in front, broader behind. Halteres 
light brown, knob darker. Legs with the coxae and trochanters dull 
yellow, femora dark brown lighter on the basal half, tibiae dark brown, 
tarsi, segment 1 with the basal two-thirds dark brown, remainder 
of the tarsi white except the terminal segment and claw which are 
darker. Wings hyaline, veins dark brown, distinct. Venation as 
in figure 5. 
Abdomen dark brownish black. 
Habitat.—Panama. 
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Holotype.—Female, Porto Bello, Panama, November, 1913, Dr. E. 
Martini, coll. 

Allotype. O icle topotypic. 
sk sei panier © Code No. 18499, U. S.N.M. 

Tribe ERIOPTERINI. 

Genus MONGOMA Westwood. 

Mongoma Westwoop, Trans. Ent. Soc. Lond., 1881, p. 364. 

MONGOMA METATARSATA, new species. 

Cross-vein r just before the fork of R,+,; wings subhyaline, stigma 
small, rounded; legs black with the base of the tibia and the tip of 
the femur narrowly white; tibia broadly tipped with white; all of 
the metatarsi black at the base, remainder of the tarsi white. 

Female.—Length, 8.4 mm.; wing, 7.3 mm. Fore leg, femur, 11.6 
mm.; tibia, 11.7 mm.; tarsus, 9.8mm. Middle leg, femur, 11.7 mm.; 
tibia, 10.6 mm.; tarsus, 8.2 mm. Hind leg, femur, 11.3 mm.; tibia, 
11 mm.; tarsus, 7.7 mm. 

Rostrum and palpi brown. Antennae with the basal segment 
brownish, the remainder of the organ brownish black; constrictions 
between the segments of the flagellum not very distinct. Head yel- 
lowish brown. 
Thorax dull yellowish brown with an indistinct median brown stripe 

behind; scutum with the lobes indistinctly brown, the median area 
paler, scutellum and postnotum brown. Pleurae brownish yellow, 
the sternum yellow. Halteresshort, brown. Legs with the coxae and 
trochanters dull brown, femora brown, darkening toward the tip, the 
tip broadly white; tibiae with a basal white ring subequal in width to 
the apical howe annulus; tip of the tibiae with the apical quarter 
white, remainder black; senor with the basal quarter black, 
rome: of the tarsi Se. Wings subhyaline, the stigmal spot 
small, dark brown; veins brown. Venation as in figure 6. 

Abdominal tergites dark brown, lateral margins of the sclerites yel- 
low, broadest on the first segment, becoming indistinct about mid- 
length of the organ; sternites brownish yellow. 

Habitat.—Panama. 

Holotype-—Female, Trinidad River, Panama, May, 1911, Aug. 
Busck, coll. 

Type-specimen.—Cat. No. 18500, U.S.N.M. 

EXPLANATION OF PLATE 24. 

Fig. 1. Wing of Peripheroptera oliviae, new species. 
2. Wing of Teucholabis cockerellae, new species. 

3. Wing of T. buscki, new species. 
4. Wing of T. pleuralis Alexander. 
5. Wing of Orimarga niveitarsis, new species. 
6. Wing of Mongoma metatarsata, new species. 

7. Wing of M. leuwcoxena Alexander. 
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SYNOPSIS OF THE SPECIES OF SAWFLIES BELONGING TO 
THE GENUS DIMORPHOPTERYX. 

By 8. A. RonHwer, 

Of the Bureau of Entomology, United States Department of Agriculture. 

The North American species belonging to the genus Strongylogaster 
and to the section pinguis in Norton’s classification were made into a 
genus by Ashmead in his synopsis of the genera of sawflies. For a 
number of years all the species belonging to this genus had been 
assembled under one name, and biological notes on some of them 
published under that name. In 1910 melanognathus was described 
from one specimen from New Brunswick, Canada, and in 1911 
Rohwer * tabulated the species and characterized certain forms as 
varieties. Recent rearings and more careful study of the adult 
brought three new species to light and also emphasized the specific 
identity of the forms treated as varieties in the last-mentioned paper. 

This paper is a contribution from the Branch of Forest Insects, 
Bureau of Entomology. 

Key to the species. 

Scutellum strongly convex; transverse radius wanting; mesoprescutum rufous; 
Penrtimmaresspate sy yee he We ak et kt abnormis Rohwer, p. 446. 

Scutellum not strongly convex; transverse radius present; mesoprescutum black; 
eMrEPRNE Re ee Oe OP NOW Es oo 2.0 cine ain sonic os 3 nn 5 Su ew mimaine spe poles A 

1. Four apical abdominal segments black; (mandibles, antennae, clypeus and labrum 
SEM hs i. ae 2 ok akeus bs cise melanognathus Rohwer, p. 446. 

eres (scutellym yellow) is. 4. tie cii- bites selma es eele es sce ahs enidlewmists 3. 
Males (scutellum usually black, though in one case, yellow) .................. e 

3. Apical margin of the clypeus depressed; (clypeus subsquarely emarginate; lobes 
rectangular; the anterior margin pale; four anterior femora pale). 

errans Rohwer, p. 446. 

Apical margin of the clypeus not depressed...... 2.22.22 22-2. e eee eee eee eee 4, 

4. Anterior margin of the clypeus arcuately or subangulately emarginate; lobes tri- 

Anterior margin of the clypeus subsquarely emarginate; lobes rectangular... - - 6. 

5. Antennae black; ocellar basin just below the ocellus shining, evenly concave, 
os eins nu wow ow be onl a's mnie Sule ORE virginica Rohwer, p. 446. 

Antennae pale; ocellar basin just below the ocellus with a furrow in the center. 
pinguis (Norton), p. 447. 

1Proc. U. 8. Nat. Mus., vol. 41, p. 403, ete. 

PROCEEDINGS U. S. NATIONAL Museum, VOL, 48—No. 2081. 

445 



446 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 48. 

6. Anterior margin of the clypeus yellowish; antennae piceous; mesepisternum with 
a pale spot basally; tibiae black apically..........-- autumnalis Rohwer, p. 447. 

Clypeus black; antennae black; mesepisternum black; apex of the posterior tibiae 
BK on a aka ee ge ae ....castaneae Rohwer, p. 447. — 

7. Fifth to eighth antennal joints without a ventral apical curved projection; post- 
ocellar area and area latrad of the lateral ocelli without large punctures; (clypeus 
shining, subangulately emarginate; supraclypeal area convex, not moundlike; 
lower angle of cheek not produced)..-....-...-.-..-- virginica Rohwer, p. 446. 

Fifth to eighth antennal joints with a curved ventral apical projection; postocellar 
area and area latrad of the ocellus with large punctures................--- 8. 

8. Scutellum with a pale spot; apical margin of the clypeus pale; antennae entirely 
pale; lower angle of cheek not produced; (clypeus broadly subsquarely emargi- 
nate; lobes truncate; supraclypeal area convex)...-.- quercivora Rohwer, p. 448. 

Scutellum black; apical margin of clypeus black; antennae, except apices, pice- 
ous; lower angle of-cheek produced ..... -=2.----=----2..- -a.-=<<< 46 -ee eee 9. 

2. ein peal area flat; wings dusky; apical sternite black. -errans Rohwer, p. 446. 
Supraclypeal area convex, in general outline triangular; wings hyaline; apical 

stetnibe Patous. cis. 58 ROL, Cae ee castaneae Rohwer, p. 447. 

DIMORPHOPTERYX ABNORMIS Rohwer. 

Dimorphopteryx abnormis RoHweER, Proc. U. 8. Nat. Mus., vol. 41, 1911, p. 406. 

This species is remarkable in the convex scutellum and the loss of 
the transverse radius. 

DIMORPHOPTERYX MELANOGNATHUS Rohwer. 

Dimor phopteryx melanognathus RoHWER, Proc. U.S. Nat. Mus., vol. 39, 1910, p. 205; 

vol. 41, 1911, p. 405. 

The description of this species, dealing with the clypeus, may be 
elaborated as follows: Clypeus deeply, arcuately emarginate, almost 
subangular; lobes broadly triangular; supraclypeal area flat except a 
small rounded median tubercule. 

DIMORPHOPTERYX ERRANS Rohwer. 

Strongylogaster pinguis Dyar, Trans. Amer. Ent. Soc., vol. 22, 1895, p. 311; Journ. 
N. Y. Ent. Soc., vol. 5, 1897, p. 199 probably. 

Parasiobla rufocinctus Howarp, Insect Book, 1904, pl. 14, fig. 26. 

Dimorphopteryx pinguis errans ROHWER, Proc. U.S. Nat. Mus., vol. 41, 1911, p. 406. 

As far as I am able to ascertain from the published records the host 
plants of this species are black oak, birch, and lmden. It may be that 
in Dyar’s rearing he had more than one species included. As far as 
recent rearings are available no species has more than one host plant, 
and all the larvae belonging to this genus are so similar superficially 
that field determinations or determinations not based on adults can 
not be relied upon. 

This species is known from New York State only. 

DIMORPHOPTERYX VIRGINICA Rohwer. 

Dimor phopteryx pinguts virginica RoHWER, Proc. U.S. Nat. Mus., vol. 41, 1911, p. 406. 

This may be considered as a good species. The following characters 
will aid in the identification. Lobes of the clypeus about twice as 

; 
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long as the basal width, their apices, obtusely triangular; four anterior 
femora yellowish or reddish; transverse radius received basad of the 
middle of the cell. 

DIMORPHOPTERYX PINGUIS (Norton). 

Allantus pinguis Norton, Boston Journ. Nat. Hist., vol. 7, pt. 2, 1860, p. 244. 
Strongylogaster pinguis Norton, Catalogue, p. 150. 
Dimorphopteryx pinguis ASHMEAD, Can. Ent., vol. 30, 1898, p. 308.—Rouwer, Proc. 

U.S. Nat. Mus., vol. 41, 1911, p. 405. 

The type-specimen of this species is lost, but a neotype is in the 
United States National Museum. 

MacGillivray ' says that Provancher’s Sciapteryx punctum is the 
female of this species. JI have not examined the Provancher type, 
but accept the synonymy. Some of Doctor Dyar’s rearings may 
refer to this species, but some of them refer to errans. If all other 
of Doctor Dyar’s rearings refer to errans, the host plants of pinguis 
are Amelanchier canadensis and Maple. 

DIMORPHOPTERYX AUTUMNALIS, new species. 

Female.—Length, 8mm. Labrum broadly rounded apically; clypeus 
gently convex, sparsely punctured, the apical margin subsquarely emar- 
ginate, the lobes rectangular, about one-third as wide as the width 
of the emargination; supraclypeal area flat; area latrad of the ocelli, 
postocellar area and posterior orbits, shining, practically impunc- 
tate; ocellar basin with broad sloping walls, distinct furrow from the 
anterior ocellus to the ventral margin of the basin; postocellar furrow 
straight; third antennal joint one-third longer than the fourth; scu- 
tum and prescutum sculptured similarly; punctures of the scutellum 
large; sheath with dorsal margin straight, apical margin subtruncate, 
lower angle broadly rounded. Black; labrum, apex of the clypeus, 
posterior lateral margin of the pronotum, tegulae, scutellum, four 
anterior legs below the middle, the coxae, most of the posterior 
coxae, posterior trochanters and posterior tarsi, white; (the four 
anterior femora are slightly reddish); abdomen beyond the basal 
plates, posterior femora and tibiae and the antennae, castaneus; 
wings hyaline, iridescent, venation dark brown except the costa, 
which is reddish. 

Falls Church, Virginia. Described from two females recorded 
under Bureau of Entomology Number Hopk. U. 8. 10168, material 
collected by C. T. Greene and reared by William Middleton. 

Type-specomen.—Cat. No. 18189, U.S.N.M. 

DIMORPHOPTERYX CASTANEAE, new species. 

Female.—Length,8 mm. Labrum long, broadly rounded apically; 
clypeus evenly convex, shining, with scattered, large, well-defined 
punctures, the apical margin subsquarely emarginate, the lobes rec- 

1Can. Ent., vol. 40, 1908, p. 368, 
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tangular, about half as broad as the emargination; supraclypeal area 
flat; ocellar basin well defined by broad rounded walls sloping in- 
wardly, elongate and confluent with the middle fovea, but deepest 
immediately in front of the ocellus; area latrad of the antennal fur- 
rows shining with widely scattered punctures; the postocellar furrow 
well defined, slightly curved anteriorly; postocellar area about one- 
fifth wider posteriorly, well defined; third antennal joint one-third 
longer than the fourth; sculpture of the thorax normal; sheath straight 
above, subtruncate apically, with the lower angle rounded. Black; 
labrum, tegulae, scutellum, apices of coxae, trochanters, four an- 
terior tibiae and tarsi, posterior tarsi whitish; abdomen beyond the 
basal segments except the sheath, the posterior femora and tibiae 
except the apex of the latter, castaneus; wings hyaline, iridescent, 
venation dark brown. 

Male-—Length, 7 mm. Labrum obtusely rounded apically, cly- 
peus flat as in the female; head and thorax as in the female; hypopyg- 
ium broadly rounded apically. Colored as the female except the 
scutellum is black; the apices of the posterior tibiae are hardly black. 

Falls Church, Virginia. Described from two females and three 
males recorded under Bureau of Entomology Number Hopk. U. S. 
10157e, f, g, h. Material collected and reared by W. Middleton and 
the author. 

Type-specomen.—Cat. No. 18187, U.S.N.M. 

DIMORPHOPTERYX QUERCIVORA, new species. 

Male.—Length, 7 mm. Labrum strongly convex basally, apical 
margin subtruncate; clypeus gently convex, broadly subsquarely 
emarginate, lobes rectangular, about one-third as wide as the emar- 
gination; supraclypeal area gently convex; ocellar basin rather well 
defined by broad low walls, partly separated from the middle fovea; 
if the separation were complete it would be trapezoidal; the area 
latrad of the ocelli, the posterior orbits, the postocellar area with 
large, well-defined, scattered punctures; antennal furrows complete; 
postocellar furrow well defined; flagellum flat, second joint two- 
thirds the length of the first; scutum with punctures rather more 
dense than on the prescutum; punctures of the scutellum large; 
‘hypopygium broadly rounded apically. Black; labrum, anterior 
margin of clypeus, tegulae, spot on the scutellum, four anterior legs 
below the apices of the coxae, apices of the posterior coxae, trochan- 
ters yellowish white; abdomen beyond basal plates, posterior femora 
and tibiae castaneus; posterior tarsi, except the base of the first joint, 
pale ferruginous; wings hyaline, iridescent, venation black. 
Tomahawk Lake, Wisconsin. Described from one male recorded 

under Bureau of Entomology Number Hopk. U. S. 10171, material 
collected by S. A. Rohwer and reared by William Middleton. 

Type-specumen.—Cat. No. 18188, U.S.N.M. 
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FLOUNDERS AND SOLES FROM JAPAN COLLECTED BY THE 
UNITED STATES BUREAU OF FISHERIES STEAMER 
“ALBATROSS” IN 1906. 

By Cart L. Huss, 
Of Stanford University, California. 

INTRODUCTION. 

The present paper deals with the Heterosomata (flounders and 
soles) collected during the 1906 expedition of the United States 
Bureau of Fisheries steamer Albatross in Japan. Nine species are 
described as new, two representing genera which are apparently un- 
described. A new generic name is proposed for Engyprosopon vijimae 
Jordan and Starks, and a rearrangement of several other genera has 
been found necessary. The flounders and soles obtained during this 
expedition by members detached to study the shore fishes have been 
reported on by Prof. J. O. Snyder.t' The writer is indebted to Dr. 
C. H. Gilbert for opportunity to study this collection and for assist- 
ance and suggestions in the preparation of this report. He has been 
materially assisted by a comprehensive review of the flounders and 
soles of Japan, by Jordan and Starks. ? 

Measurements are expressed in hundredths of length from tip of 
snout to base of caudal, this length being expressed in millimeters. 
Under each species the stations at which the Albatross obtained the 
specimens are mentioned, together with the approximate locality. 
Following is a detailed list of these stations: 

Abbreviations and symbols. 

[* Signifies depth as shown by chart when no sounding was made. ** Signifies depth and character of 

bottom as obtained by sounding at previous station. ] 

The character of bottom is expressed by the following abbreviations: 

EA black. OBR eet gravel. _ Tees sce rock. < 
10) | See ee blue. Glob. . ..globigerina. TEV ga. rocky. 
b .- brown 10 perc green. oe Nats B 
(0 1 ae broken Wie cee pray Sheets shells 
OS ae ae cla (0 Le oe ard s sm 
Cols 23 coral lav ..lava Deis specks 
(0: ee coarse 1 es mud. St.......stones 
MIC: --~-. fine. 1) ae 0028. vol......volcanic. 
For. .... foraminifera. | a pebbles. 

PROCEEDINGS U. S. NATIONAL Museum, VoL. 48—No. 2082. 

1 Proc. U. 8, Nat. Mus., vol. 42, 1912, pp. 438-441 and p. 517. 

2Tdem, vol. 31, 1906, pp. 161-246. 
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Stations. Lae seeiade Bottom character. 

° C208 o Ye 

ASO? oe wa taraoenbecs peepee 41 36 12 | 140 36 00 Sh., crs. G 
seni ss! i.) i ee eee 41 35 50 | 140 36 45 S., Sh., ers. G. 
AR1D Wee eas ese ce eee eee eee 38 33 00 | 138 40 00 fne. br. M 
S516 oe ck. oe oe ko eee 38 16 00 | 138 52 00 dk. gr. 8. 
ASIG «occ once case come secure = eee 38 14 00 138 54 00 fne. gy. S 
4817. cons 2 Sake acer e eee eee eee 38 12 00 138 52 00 ne ee Ss. 
AS2D « oa sininseneccincc eee see ees ane 37 08 10 | 137 08 00 gn. M. 
0 | Oa Sate is See BSE 37 25 30 | 137 32 00 fne. gy: S., bE. Sp. 

gn. M. 
dk. gy. 8. 
gn. M. 
gn. M. 
gn. M. 
gn. M. 
fne. gn. S., Sh. 
gn. M., bE. S., Glob. 
gn. M., bk. S., Glob. 
gn. M. 
gn. M. 
gn. M.,S.,P 
gn. M. 
gn. M., fne. gy. 8. 

gn. S., brk. Sh. 

dk. gy. §., brk. Sh. 

fine. gy.S.,brk. Sh. For 

DUES eee ee ee eee 47 35 00 
fy 28 Se os 2 55 22 = S22 47 33 30 
Sipe soe sa see Ss 47 32 30 
SOS soe 2 Se ee ee eee ee 47 31 00 
PUP pokes eee Soca SES see 46 04 40 
ieee ee 46 04 00 
TL ee ee eee Se ee ee 46 03 00 
eS oo ee ee 46 07 50 

Tapes ec se a Ss bt ace we 46 24 10 
FUe sacecseet 22 se se ls ccct Sscese 46 30 30 
OO cao Ses ee ee 46 18 30 
eee ee 46 17 50 
DOES 22 5 ona eee cette ec ee 46 17 00 
SL eee es ne 46 44 00 
en tee ne a 46 40 15 
oc seas oe ce oo een ae e 48 43 30 
DSL on oc ccc ics cantare eee eee 44 04 00 
PE ao ane pea sone oe 42 16 30 
Se ee 42 17 30 
See eee ee ee 38 12 50 
RUD a os eae wen wae ee 35 06 05 
5067. .-------=--------------------- 35 05 50 
De see 35 03 10 
ZI eee 322 ee ee eee 34 44 55 
ZU Se eee 34 40 45 
G00. 52 2ee est teste eee 34 14 00 
fists s2oc2 2222222255222 2 2225252252: 35 04 50 
flips 2s scs2ece sates ssf escess-s: 35 04 42 

142 29 00 

Sept. 

Oct. 

prk. Sh., Co. P. 
prk. Sh., P., Co. 

br. S., brk. Sh., P. 

S., brk. Sh., P. 
ine. gy.5., M. 

fne. gy. S., M. 
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LIST OF SPECIES. 

Notes are included concerning several species which were not 
obtained by the fisheries steamer Albatross. The names of these 
species are indicated by an asterisk in the following table. 

Family PLEURONECTIDAE. 
PSETTINAE. 

. Chascanopsetta raptator.* 

. Citharoides macrolepidotus, new genus and species. 

. Arnoglossus japonicus, new spectes. 

. Psettina (wjvmae), new genus. 

. Platophrys myrvaster.** 

. Engyprosopon xystrias, new species. 
E. kobensis. 

. Laeops kitaharae.* 

. L. lanceolata.* 

. L. variegata.* 

. Laeoptichthys fragilis, new genus and species. 
HIPPOGLOSSINAE. 

Ve 

13. 

14. 

15. 

16. 

{7 

18. 

19. 

20. 

21. 

22. 

23. 

Tarphops oligolepis. 
Pseudorhombus cinnamomeus. 
Pseudorhombus misakvus. 
Psevidorhombus ocellifer. 
Xystirias grigorjewr. 
Acanthopsetia nadeshnyr. 
Hippoglossoides hamilton. 
H. dubwus. 
H. propinquus, new species. 
Cleisthenes pinetorum. 
C. herzenstewnr. 
Atheresthes evermanm. 

PLEURONECTINAE. 

24. 

25. 
26. 

27. 
28. 
29. 
30. 
dl. 
32. 
33. 
34. 

30. 
36 

Poecilopsetta plinthus. 
Pleuronchthys cornutus. 
Lepidopsetta bulineata. 
L. mochigaret. 
Inmanda aspera. 
L. sakhalinensis, new species. 
L. asprella, new species. 
L. korigarei, new species. 
L. wedorum. 
L. angustirostris. 
L. yokohamae. 
Liopsetta obscura. 
L. glacialis. 
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37. L. pynnifasciata. 
38. Demstes rikuzenius. 
39. Platichthys stellatus. 
40. Karews bicoloratus. 
41. Clidoderma asperrvmum. 
42. Microstomus stelleri. 
43. M. kitaharae. 
44. Glyptocephalus ostroumow. 

Family SOLEIDAKE. 
SOLEINAE. - 

45. Aseraggodes kobensis. 
SYNAPTURINAE. 

46. Zebrias zebrinus. 
47. Z. zebra.* 
48. Z. quagga.* 
49, Aesopia cornuta.* 

CYNOGLOSSINAE. 
50. Cynoglossus wnusita. 
51. Rhinoplagusia japonica. 
52. Areliscus wnterruptus. 
53. Symphurus hondoensis, new species. 
54. S. orientalis. 

Family PLEURONECTIDAE. 

Subfamily PSETTINAR. 

CHASCANOPSETTA RAPTATOR (Franz). 

This species was described by Victor Franz‘ as Trachypterophrys 
raptator, new genus and species. Trachypterophrys is surely included 
in Chascanopsetta Alcock. C. raptator is related to C. prorigera Gil- 
bert, from the Hawaiian Islands, differing in having fewer anal rays 
(77 instead of 89) and in having a longer, flatter arch in the lateral 
line, its length being 1.5 instead of nearly 2 in the head. C. raptator 
differs from C. lugubris Alcock,? the type-species, from the Bay of 
Bengal, in having the arch in the lateral line flat-topped (as in 
C. prorigera) instead of being angulated above the pectoral fin. 

(No specimens were obtained by the Albatross.) 

CITHAROIDES, new genus. 

This genus is closely related to Citharus of Europe, resembling that 
genus very Closely in the following characters: 

Eyes and color on left side; mouth large and symmetrical, the 
mandible projecting; ventral bases nearly equal, the left on the pre- 

tAbh. Bayer. Akad., 1910, p. 60, pl. 7, fig. 54. 
2Journ. Asiatic Soc. Beng., vol. 63, 1894, p. 129, pl. 6, fig. 4. 
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anal ridge; origin of dorsal slightly on blind side, near anterior 
margin of upper orbit; dorsal and anal deflected to the blind side 
of the caudal peduncle, both fins high to their posterior ends; anal 
spine present, but weak; scales very large, weakly ctenoid; arch in 
lateral line long and angulated behind; upper orbit larger than the 
lower and anterior to it; gill-rakers slender; anus on eyed side in both 
genera, a character apparently peculiar to them, as in all other 
flounders examined the anus is on the preanal ridge or on the blind 
side. 

Citharoides differs from Citharus in dentition, the vomer being 
toothless; and in the more regular jaw, the premaxillaries being much 
less prominent, the mandible anteriorly being flat, instead of strongly 
arched downward. 

Type of the genus.— Citharoides macrolepidotus, new species. 

CITHAROIDES MACROLEPIDOTUS, new species. 

Plate 25, fig. 1. 

Type-specomen.—Cat. No. 75670, U.S.N.M. A male 59 mm. long, 
from Albatross station 4874, in the eastern channel of the Korean 
Strait; depth, 66 fathoms; collected August 2, 1906. 

Length of head, 0.29 of total length to base of caudal; depth, 0.37; 
dorsal, 66; anal, 45; 40 series of scales along the lateral line. 
Head obtusely pointed, the profile only slightly elevated at a point 

above the anterior part of the upper eye; upper orbit, as in Citharus 
linguatula, larger and considerably anterior to the lower, the anterior 
margin of the lower eye only slightly anterior to the vertical of the 
anterior border of the upper pupil; diameter of each eye 0.08; eyes 
separated by an exceedingly narrow ungrooved ridge, which is not 
extended anteriorly nor posteriorly, its length about 0.05; nostrils 
as in Citharus linguatula, the anterior nostril with a short flap, the 
posterior nostril wide, its anterior wall within with a flap; snout 
somewhat rounded, its length 0.06; mouth large, symmetrical, and 
moderately oblique, the mandible projecting; length of maxillaries, 
0.14, extended to below posterior margin of lower pupil; teeth sym- 
metrically placed on jaws, those of upper jaw uniserial, with several 
enlarged teeth irregularly placed, those of lower jaw uniserial pos- 
teriorly, becoming biserial and finally forming a narrow band at 
symphysis; vomer and palatines toothless; a bony tubercle present 
at anterior end of arch in lateral line; 9 slender gill-rakers on lower 
limb of arch, their posterior edges serrate, 3 tubercles on upper limb, 
the longest gill-raker (the third from the angle of arch) about 0.03. 
Body elliptical, the greatest width about 6 in the greatest depth; 

depth of caudal peduncle 0.12; caudal peduncle angulated above and 
below in cross section. 

Scales weakly ctenoid and deciduous on the eyed side, cycloid on 
the blind side; snout and jaws naked; fins, except caudal at base, 
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also scaleless. Lateral line on both sides with a long arch, abruptly 
angulated, the portion behind angle steep; length of arch 0.17, eight- 
tenths of this length being the distance from the anterior end a arch 
to its angle. 

Dorsal beginning at the vertical of the anterior border of upper eye, — 
extended on the caudal peduncle, where it is deflected toward the 
blind side; anal similar, anal spine weak; dorsal and anal reaching 
their greatest height near posterior end, the third before the last 
dorsal ray longest, its length 0.13, the Fourie before the last anal 
ray longest, 0.13; caudal slightly pomted or doubly truncate; pec- 
toral of blind ae well developed, with 9 rays, that of eyed side with 
10 rays; ventrals as in Citharus linguatula; left ventral on preanal 
ridge, its base not extended, only slightly broader than the base of 
right ventral; ventral of blind side the longer, its length 0.13, length 
of left ventral 0.095; each ventral of 6 rays. 

Color light brown in alcohol; edges of caudal peduncle, where the 
fins are deflected toward the blind side, with a pair of very dark 
brown spots (as in Citharus linguatula), a similar spot below the pos- 
terior end of the arch in the lateral line; slightly mottled elsewhere. 
Dorsal, anal, caudal, and left ventral spotted with the same color; 
sree =o right eel colorless. 

Paratype.—No. 22527, Stanford University Museum. us male, 57 
mm. long, from the same locality as the type. Dorsal, 69; anal, 43; 
scales, 40; head, 0.30; depth, 0.42; diameter of upper eye, 0.09; 
eee of faiceaeied ae 0.05; leneth of snout, 0.06; maxillary = 
eyed side, 0.15; ; gill-rakers, 3410. 3 

Only two specimens known. 

ARNOGLOSSUS JAPONICUS, new species. 

Plate 25, fig. 2. 

This species has 64 scales along the lateral line, thus being inter- 
mediate between the large-scaled species and the type of Anticitharus 
with 75 scales (Anticitharus debilis Giinther).' It differs from the only 
other known Japanese species, Arnoglossus violaceus Franz,” in the 
larger scales and fewer fin rays. Arnoglossus violaceus has dorsal, 
115; anal, 92; scales, 100. Arnoglossus tenuis Giinther, from Hong- 
kong, China, has 48 scales in the lateral lme. A. cacatuae Ogilby, 
from Queensland has 64 scales in lateral line and 55 anal rays. 

Type-specumen.—Cat. No. 75671, U.S.N.M. <A specimen 106 mm. 
long, from Albatross station 4930, Vincennes Strait, south of Kiusiu, 
Japan, collected on August 15, 1906, at a depth of 84 fathoms. 

Length of head, 0.28 of total length to base of caudal; depth, 0.40; 
dorsal, 97; anal, 74; scales in 64 series along lateral line. 

1 Shore Fishes, Challenger, p. 48, pl. 22, fig. 4. 

2 Abh. bayer. Akad., 1910, p. 61, pl. 7, fig. 56 (perhaps not an Arnoglossus). 

ee 
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Head moderate, subconic; no elevation of profile above upper eye; 
upper eye slightly posterior, its diameter 0.075; interorbital space 
narrow, naked only in its central portion, its ridge extended from the 
anterior margin of the lower orbit to the posterior margin of the 
upper orbit; nostrils in the same horizontal line, the anterior pro- 
vided with a short acuminate flap; snout sharp, its length from 
upper orbit 0.09, its outline not parallel to anterior margin of lower 
orbit; mandible shorter than the upper jaw, anterior teeth of premax- 
iaries wholly without the mandibular symphysis; mandible and 
premaxillaries strongly curved, so that for their anterior third the 
cleft of the mouth is horizontal, for their posterior end the mouth 
is oblique; maxillary of eyed side 0.13, extending to below pupil of 
lower eye; ridges of head not sharply developed; no spines nor 
tubercles; teeth uniserial, developed equally on both sides of jaws, 
about 8 moderate canines on each side of mandible, which has no 
symphyseal knob; anterior end of premaxillaries produced and pro- 
vided with 4 canines, the lateral teeth of upper jaw small and sharply 
conic, about 40 in number; vomer and palatines toothless; gill-rakers 
short, none on upper limb, 8 on lower limb, each curved strongly 
behind and provided with 3 spinules; length of longest gill-raker 
about 0.24 of the diameter of upper eye. 
Body elliptical, compressed, the width about 7 in depth; depth of 

caudal peduncle 0.09. Anus on blind side. 
Scales moderate, caducous, cycloid on both sides. Snout and 

jaws naked; pectorals and ventrals naked. Arch in lateral line 
rather low, its length 0.13, its height 0.05; no lateral line on blind 
side. 

Dorsal fin originating slightly on the blind side, at the posterior 
end of the premaxillary spine, on a level with the lower margin of 
the upper orbit, its longest rays about 0.16; anal similar to dorsal; 
caudal subsessile, rather pointed, length 0.18; anal spine absent, 
pubic spine present; pectoral of eyed side slightly pointed, with 13 
rays, its length 0.15; pectoral of blind side shorter and more rounded, 
with only 10 rays, its length 0.09; each ventral of 6 rays; base of 
right ventral contained not quite two times in the base of left ventral. 

Color very light in alcohol, with indications of darker mottling; 
all the fins dark or with dark spots, except the pectorals and the 
ventral of blind side. 
Paratype.—No. 22528, Stanford University Musuem. 
From Albatross station 5074, in Suruga Gulf, Japan; depth, 47 

fathoms. Length, 89 mm.; dorsal, 99; anal, 79; scales, 64; head, 
0.26; depth, 0.38; eye, 0.075; snout, 0.08; maxillary, 0.10; pectoral 
of eyed side with 11 rays, its length 0.15; pectoral of blind side with 
9 rays, its length 0.08. 
A small specimen from the surface, Station 5081, off the east coast 

of central Hondo. Length, 41 mm. without caudal; dorsal, 98; 
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anal, about 76; scales, 63; head, 0.26; depth, 0.39; eye, 0.07; snout, 
0.07; maxillary, 0.07; dorsal with 9 spots, anal with 7, with corre- 
sponding bars at bases of dorsal and anal; body spotted elsewhere. 

Only these three specimens known. 

PSETTINA, new genus. 

A new generic name is here proposed for the species described as 
Engyprosopon wjimae, because the genus Engyprosopon, being char- 
acterized by a wide interorbital and two rows of teeth in the jaws, 
certainly does not include that species. The genus is closely related 
to Arnoglossus, differing from it in having ctenoid rather than cycloid, 
caducous scales; and in having asmaller mouth. Pseittina differs from 
Engyprosopon, Platophrys, and related genera in the narrow inter- 
orbital, alike in both sexes; and in the uniserial teeth. It resembles 
Engyophrys from the Pacific coast of Colombia, South America, dif- 
fering from that genus in having teeth on both sides of the jaws and 
in lacking the peculiar interorbital spine. The Australian genus 
Lophonectes differs chiefly in having the anterior dorsal rays much 
produced. The new genus may be described as follows: 

Body sinistral, ovate, and compressed; mouth small but nearly sym- 
metrical; teeth conic, dni in a single series on both sides of jaws, 
none on vomer or palatines; head without spines, alike in both 
sexes, the interorbital a narrow ridge; ventrals very unsymmetrical; 
origin of dorsal low on snout; rays of dorsal and anal moderate, the 
fins extended to, but free from caudal; pectorals not filamentous; 
anal spine absent, pubic spine sharp, triangular; scales rather large, 
ctenoid on the eyed side, cycloid on the blind side; gill-rakers little 
developed; anus partly on blind side. No lateral line on blind side. 

Type of the genus.—Engyprosopon wivmae Jordan and Starks. 

PSETTINA IIJIMAE (Jordan and Starks). 

Engyprosopon vijimae JORDAN and Starks, Bull. U. 8. Fish Comm., vol. 22, 1902 
(1904), p. 626, pl. 8, fig. 1. Suruga Bay. 

One specimen from Albatross station 5074, Suruga Gulf; five speci- 
mens from Albatross station 4946, off the south coast of Kiusiu. 

Table of measurements in hundredths of length to base of caudal. 

pei Station ssee ace ee ee 5074 | 4946 | 4946 | 4946 | 4946 | 4946 
Le to base of caudal, mm....... 79 97 92 | 91.5 | 72 69 
Dorsal rayss- ee ee eee ee 90 89 95 92 87 
Anal yayscs¢ Coe Sees Eee eee 73 68 7a hat 72 68 
(POLES 225 ee oe eee 46 48 52 | 55 54 53 
Length head... 2223222 ess eee 25 25 26 | 25.5 | 27 25 
Depth body... =o cee ese 45 46 39 | 40 40 41 
Diameter upper eye.............-.-- 8 8 8| 8 8 
Snout from upper orbit.............. 1.5 | 8 8| 8 a 7.5 

axillary, eyed side................. 7 8.5 9; 9 9.5 
Pectoral, eyed side.................. 15 17 14 | 16 16 17 
Pectoral, blind side................- 10 11.5 10 | 10 9.5 | 10 
Pectoral rays, eyed side............- 10 11 10 | 11 10 
Pectoral ey plind side.2c2. 2 9 9 9 | 10 8 8 
Gill-rakers. 3 0250-02 sendsm aa osecee 7 6 (eae | ok 8 

ee a ee 

et i ee 

oe . 

= Te > ee ee ee 
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PLATOPHRYS MYRIASTER (Temminck and Schlegel). 

2? Platophrys circularis Reean, Trans. Linn. Soc., London, vol. 12, p. 26, fig. 3.— 

V. Franz, Abb. bayer. Akad., 1910, p. 62, pl. 7, fig. 66. 

The descriptions and figures of Regan and Franz both show clearly 
that they had larval forms of a Platophrys. Franz’s identification, 
therefore, can not be accepted, and as his specimens agree with 
P. myrvaster in the fin formula and in having minute scales, they may 
best be considered as the larval stage of that species. 

Three larval specimens with symmetrical eyes and scaleless body; 
length to base of caudal 14, 18, and 22mm. The largest has about 
92 dorsal rays. Station 4927, surface, Vincennes Strait. Another 
specimen, with minute scales just developing, was captured at the 
surface, Station 4932, Vincennes Strait. 

Genus ENGYPROSOPON Gunther. 

Contrary to the description of Scaeops grandisquama and S. kobensis, 
and of the genus Scaeops, the teeth are not entirely uniserial, for 
closer examination shows that in those species they are biserial, as 
in Platophrys, and as usual in Engyprosopon. The gill-rakers vary 
from short and few, 0 + 5 to 7 in E. grandisquama and E. kobensis, 
to 2 + 14 slender ones (in EL. xystrias), EL. hawaiiensis and E. xenan- 

drus from the Hawaiian Islands being intermediate. It is therefore 
impossible to separate Scaeops from LEngyprosopon. E. mogkw 
(Bleeker), the type-species, is figured from a female specimen. 

ENGYPROSOPON XYSTRIAS, new species. 

Plate 25, fig. 3. 

Type-specimen.—Cat. No. 75672, U.S.N.M. A female 69 mm. long 
from Albatross station 4931, Vincennes Strait, Japan, collected on 
August 15, 1906, at a depth of 83 fathoms. 

This species differs from the two species of Engyprosopon previously 
known from Japan, EL. grandisquama (Temminck and Schlegel) and 
E. kobensis (Jordan and Starks), in having a larger number of gill- 
rakers. LH. xystrias has 2+14, KH. grandisquama 0+5 or 6, and 
E. kobensis 0+7. It also differs in having the anterior premaxillary 
teeth protruding outside the symphysis of the lower jaw. Other 
differences are mentioned in the description. LE. xenandrus Gilbert, 
from the Hawaiian Islands, has 12 gill-rakers on the lower limb of the 
first arch, and has uniserial teeth in the upper jaw. £. spilurus 
(Giinther), from New Guinea, may be an allied species; it has dorsal, 
90; anal, 66; scales, 47. In details of form, color, and scales, this 
species shows a remarkably close resemblance to F. grandisquama. 

Length of head 0.25 of total length to base of caudal; depth, 0.53; 
dorsal, 89; anal, 68; series of scales, 35. 

1 Bull. U. S. Fish Comm., vol. 22, 1902 (1904), p. 627. 
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Head short, blunt, the profile very steep, slightly more so than in 
females of EL. grandisquama; upper eye slightly posterior, its anterior 
border being on about the same vertical as the anterior edge of the 
pupil of the lower eye, diameter of upper eye 0.09; interorbital mod- 
erately wide, as usual in females of other species of this genus, inter- 
orbital width 0.06; nostrils as in FE. grandisquama, closely approxi- 
mated, the anterior with a short slender flap, the posterior very 
slightly tubular, slightly in advance of anterior margin of lower 
orbit; snout from upper orbit 0.12; maxillary of eyed side 0.10, reach- 
ing, as in FE. grandisquama, a vertical slightly beyond the anterior 
margin of lower orbit; teeth strong and recurved, in a series similar 
on both sides of jaws, in addition to which a series of shorter, stouter 
teeth are developed outside of the main series; anterior end of pre- 
maxillaries with a few enlarged teeth, which are outside the mandib- 
ular symphysis when the mouth is closed, thus differing from £. 
kobensis and E. grandisquama, but resembling the species of Arno- 
glossus; vomer and palatines toothless; gill-rakers short and slender, 
2+14 (no other species of Japanese Psetivnae has gill-rakers on the 
upper limb of the arch; no other has more than 8 on the lower limb); 
a small tubercle present on the eyed side near tip of snout; lower mar- 
gin of upper orbit and upper margin of lower orbit raised near center. 

Form of body ovate, as in EL. grandisquama; depth of caudal 
peduncle 0.11; width of body 6.5 in depth. 

Scales ciliated or weakly ctenoid on eyed side, cycloid on blind 
side, large and caducous, as in FE. grandisquama; only the tip of 
snout and jaws naked. Lateral line arched on eyed side, absent on 
blind side. « 

Origin of dorsal slightly on blind side, on a horizontal from upper 
margin of lower orbit; no anal spine, pubic spine sharp and triangu- 
lar, as in related forms; caudal subsessile, shghtly pointed, its middle 
rays as long as head; pectoral of eyed side with 10 rays, its length 
0.23; pectoral of blind side with 8 rays, its length 0.14; ventrals each 
of 6 rays, the base of right ventral about 0.3 base of left ventral. 

Color as in E. grandisquama, with a similar pair of dark spots on 
caudal. ‘‘Light yellow spots bordered with darker in front of inter- 
orbital area.’ (Dr. C. H. Gilbert’s color notes.) 

Only the type-specimen known. ; 

ENGYPROSOPON KOBENSIS (Jordan and Starks). 

Scaeops kobensis (JORDAN AND Starks) Proc. U. S. Nat. Mus., vol. 31, 1906, p. 
170, fig. 2. Kobe. 

Albatross station 4884 and 4885, near Nagasaki; 
Albatross station 4930, Vincennes Strait. 
This species shows marked sexual differences, indicated in the 

table following. 
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Male. Female. 

Interorbital...... One-half wider than upper eye.......- One-half as wide as 
‘ eye. 

Baout. ob stes Steeper; 1.5.in head. ..-2...-...-..-.. 234n head 
Peculiar spines... Wa RESCIND yo eciiam oar aniaieinia nine Son's neni cs Absent. 

Ei. kobensis differs considerably from EH. grandisquama in the fol- 
lowing characters: 

First ray of pectoral 
in male. 

E. kobensis. 

54 to 56, firm and strongly ctenoid; 
fins more scaly. 

Filamentous, much longer than the 
second ray, twice length of head. 

EF. grandisquama. 

35 to 36, caducous, weakly ctenoid. 

Not filamentous, about equal to 
Soe only slightly longer than 
ead. 

Jc ASE eee a rae Broadly elliptieal ss. 6 5.0 ee ke Ovate. 
Nasal spine in male..| Strongly developed, entering into | Weakly developed, not entering 

profile of head. into profile of head. 
Ocular spines about 
upper orbit in 
‘males consisting of 

Ocular spines about 
lower orbit in males 

1 main spine, sharp, on median an- 
terior margin, and a few elevations 
of lower ridge. 

A sharp spine directed forward at 
anterior end of upper ridge, 1 to 3 

A single dull wide spine at anterior 
end of lower ridge, and a few tu- 
bercles posterior to this. 

A single tubercular spine at ante- 
rior end of upper ridge. 

consisting of smaller spines on anterior ridge. 
Darker brown, without caudal spots, Lighter brown, caudal with 2 dark 

snout of male spotted. spots, 1 on upper and 1 on lower 
edge of fin; snout without dark 
spots. 

The two adult males obtained have a roughly triangular dark area, 
which covers most of the blind side behind the pectorals. 

The fifth specimen in the table shows that young males are similar 
to the females in measurements. This specimen also lacks the color 
on the blind side. 

Dr. C. H. Gilbert, while in charge of the scientific work of the 
Japanese cruise of the Albatross, made these color notes on the first 
specimen in the following table: 

Anterior half of interorbital space, in advance of a nearly vertical ridge between 

the eyes, marked with numerous fine yellow spots in nearly vertical series, and 
between these, parallel series of slightly larger blue spots. Similar spotting on anterior 
portion of dorsal fin. A few orange spots on ventral of colored side, and two larger 
orange spots on mandibular membrane of colored side. Greater part of blind side 
dark blue. 

Table of measurements in hundredths of length to caudal base. 

AMNOTVOSS StAbION. . 02.222 200cenenas 4885 4885 4930 4930 4930 4884 
PS Ntepatretaats Sacha) crcla le psisveielsiine ioe ict Bialate Male. | Female. Male. | Female, Male. | Female 
MOA SIMUL 5. msalvioit ninth ee em <iais dieters « « 92 84 92.5 78 57.5 68 
ID OUSAUT AVS: cit’. owns duce crew kl nciecie's 81 81 79 83 82 82 
PEMA ooh ccinicinnt ne ae Gads ea ams 62 62 61 63 63 62 
ROUCS BP eicie retake le ‘stares 56 55 54 54 56 53 
POMP MOA. ccieinciseciececcaccesces 25 25 25 25.5 26 26 
MMT OAS. ois fond cn. ccacde ence 52 49 51 52 47 49 
Diameter, upper eye.............-. ft 8 8 8.5 8.5 8.5 
Snout from eee Ns chiang aaa 17 11 17 11 12 ll 
Maxillary, eyed side...........---- if 7.5 7 7.5 8 8 
Interorbital width..:.............. 10 4 11 4.5 4.5 $ 
MeO | aa Pr rs 28 49 34 27 26 
Pectoral, blind side. ..............- 12 12 14 ll il 10 
Pectoral rays, eyed side............ 10 10 10 9 9 9 
Pectoral rays, blind side..........- 9 9 9 8 8 8 
Menii by iic\ys Se dake | a 6 7 7 6 6 6 
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LAEOPS KITAHARAE (Smith and Pope). 

Lambdopsetia kitaharae SmitH and Pore, Proc. U.S. Nat. Mus., vol 31, 1906, p. 496. 

This species is referable to the genus Laeops Giinther. The teeth 
of the jaws are in narrow bands, developed wholly on the blind side. 

No specimens were obtained by the Albatross. 

LAEOPS LANCEOLATA Franz. 

Laeops lanceolata Franz, Abh. bayer. Akad., 1910, p. 62, pl. 8, fig. 60. Fukuura; 
Dzushi. 

I. lanceolata seems to differ from L. kitaharae in having more fin 
rays (dorsal, 109 to 115; anal, 88 to 95, rather than dorsal, 103; 
anal, 76); and in the smaller scales (120 rather than 100). Hye, 2.5, 
instead of 34. 

No specimens were obtained by the Albatross. 

LAEOPS VARIEGATA Franz. 

Laeops variegata Franz, Abh. bayer. Akad., 1910, p. 63, pl. 8, fig. 59. Fukuura; 

Dzushi. 

This may be a larval form. Franz states that he did not exam- 
ine its dentition. Its generic identification is therefore doubtful. 
Its anterior dorsal rays are produced in front; dorsal, 110; anal, 90; 
scales, 110; eye, 6.5. 

No specimens were obtained by the Albatross. 

LAEOPTICHTHYS, new genus. 

Body elongate-ovate, strongly compressed; eyes and color sinis- 
tral; mouth small, the jaws of the blind side strongly curved, the 
teeth in a single even series, confined entirely to the blind side of 

both jaws; interorbital a narrow ridge; ventrals very unsymmet-_ 
rical, the left with a very broad base; origin of dorsal in advance of 

upper eye; rays of dorsal and anal numerous; no anal spine; scales 

very small, cycloid, lateral line with a high angular arch; gill-rakers 

rudimentary; anus nearly on preanal ridge. 

Laeoptichthys differs from Laeops Gunther! in having the teeth in a 

single even row, rather than in narrow bands. 

Type of the genus.—Laeoptichthys fragilis, new species. 

LAEOPTICHTHYS FRAGILIS, new species. 

Plate 26, fig. 4. 

Type-specimen.—Cat. No. 75673, U.S.N.M. A specimen 68 mm, 
long, from Albatross station 5074, in Suruga Gulf, Japan; depth 47 

fathoms, collected on October 16, 1906. 

1 Challenger Shore Fishes, vol. 1, 1880, p. 29. 
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Length of head, 0.19 of total length to base of caudal; depth, 0.31; 
dorsal, 109; anal, 90. 
Head blunt and very short; elevation of upper profile at occiput 

abrupt; ventral outline of head evenly curved; the posterior angle 
of mandible not very prominent; diameter of upper eye, 0.05, equal 
in size to lower eye and slightly posterior to it; the eyes separated 
by a high naked ridge rising abruptly on preorbital at middle of an- 
terior margin of lower orbit, extending backward and upward poste- 
rior to the upper orbit; nostrils closely approximated, the anterior 
lower than the posterior, with a short, fleshy, pointed flap, the posterior 
small, not tubular, and without flap; snout from upper orbit about 
as long as diameter of upper eye; a rectangular figure formed by 
the anterior margins of orbits, the outline of snout, and the premax- 
illaries; mouth very small and nearly vertical, the maxillaries reach- 
ing only to the vertical of the anterior margin of the lower eye; bones 
of eyed side nearly straight; those of blind side strongly curved; 
maxillary of eyed side not quite as long as snout; the region poste- 
rior to lower orbit deeply grooved; interorbital ridge very promi- 
nent; preopercular ridge prominent, curved to form a slight but reg- 
ular arch, preopercle extended backward at angle, so that the pos- 
terior edge forms a semicircular arch; no spines or tubercles on 
head; teeth small and sharp, but little compressed antero-posteriorly, 
forming a single very even series confined entirely to the blind side 
of the jaws, not even extended to symphysis; gill-rakers rudimen- 
tary, about 6 of 7 papillae on lower limb of arch, none on upper limb. 
Body very thin and very elongate-ovate, the greatest width only 

about 0.1 ofdepth. Dorsal outline more curved than ventral. Depth 
_ of caudal peduncle, 0.08. The body cavity extended only one-ninth 
the distance from the pectoral to the caudal base. Anus nearly on 
ventral ridge. 

Scales cycloid, small, deciduous; 102 along the lateral line. Lat- 
eral line present on eyed side only, with a high, short, and angulated 
arch above pectoral; its length 0.10, its height 0.06; posterior to the 
arch the lateral line is straight and exactly median in position, ex- 
tended on middle caudal ray. Head scaly, except on interorbital, 
snout and jaws; fins naked, excepting a few scattered scales on the 
base of dorsal, anal, and caudal. 

Origin of dorsal slightly in advanceof anterior margin of upper orbit, 
the first two rays separate, the fin high to posterior end, the highest ray, 
0.13, the last ray about 0.07. Caudal subsessile, length, 0.18. Anal 
similar to dorsal, the posterior rays crowded; anal spine absent. 
Ventrals each of six rays. Pectorals very small, pointed, length of 
pectoral of eyed side, 0.06, blind side, 0.05. 

_ Color in alcohol, a tcalored: Pectorals: and ventral of blind side 
colorless, other fins dusky. 
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Paratype.—No. 22531, Stanford University Museum. 
From Albatross station 5072, near locality of type. Length, 

72mm. Head, 0.19; depth, 0.33; upper eye, 0.06; pectoral of eyed 
side, 0.06; dorsal, 104; anal, 88. 

Two specimens known. 

Subfamily HIPPOGLOSSINAKE. 

Genus TARPHOPS Jordan and Thompson. 

Tarphops JORDAN and THompson, Mem. Carnegie Mus., vol. 6, No. 4, 1914. 

Tarphops differs from Pseudorhombus in the large scales. 

TARPHOPS OLIGOLEPIS (Bleeker). 

Rhombus oligolepis BLEEKER, Viide Bijdrag, Japan, p. 8, pl. 2, fig. 2. Nagasaki. 
Pseudorhombus oligolepis JORDAN and STaRKS, Proc. U.S. Nat. Mus., 1906, p. 179. 

Albatross station 4884, near Nagasaki entrance. 
Albatrossstations 4961 ,4962, and 4963, in Kii Channel, east of Shikoku 

Island. 
Measurements in hundredths of length to base of caudal. 

TALDAITOSSIStALION = 522 - oes See ee eee ee eaekee SEeee 4884 4962 4963 4961 
Wenetinte bases, renal!’ co: ik. cae 5a. See ae eee 52 47 50 48 
(Dorsal Pay Sess c nee se ae ee eee eee ee eee 65 64 | 6 68 
DA TENE ER SCE BEE ee se cock nb iced sea Sas seu rosiceaaac e : 51 . 51 51 53 
POMS scjee coe 2 soe Sebo ae Stes Same meee onelae ee teen eee 47 45 49 53 
Lenethy, headk . S22 2. Se eioase s. o353 PEE ee Scere see 27 30 28 28 
Depth: DOdy aoe ses sense ao ner ee ee bere arena eee 45 43 45 42 
Diameter, upper @ye+...-/.22-- 42-522 25-6--25s-2-2--.5-84-2 9 10 10 10 
Snout from upper Orbe <oo a ee re gue neces ee emeeee a 7 7 7 
Maxillary, eyed Side 22-13 32g. Ja! Saf ES Se. Sos oss. J5z5- 12 14 14 13 
Pectoral rays, eyed Side: cee ee eeee atk ae nsioues 9 9 10 8 
Pectoral. rays, blind side 44.0). 22. Sas: see eee ese le. eee 8 7 9 8 
iTAKerS (22 oe se ca meee ee ne ER Re see nee ene 7+19 | 6419 | 6419 | 6+20 
Length péctoral eyed side\ oo: $32 £23 424) 2222 2 s3sc-ceg-2 ske 20 21 20 20 
Length peetoral, blind side. 2 oe oe eee Se een we ina oe 13 14 14 13 

PSEUDORHOMBUS CINNAMOMEWUS (Temminck and Schlegel). 

Rhombus cinnamomeus TEMMINCK and SCHLEGEL, Fauna Jap., Poiss., 1846, p. 180, 
pl. 93. Nagasaki. 

Pseudorhombus cinnamomeus JORDAN and STaRKS, Proc. U. 8. Nat. Mus., vol. 31, 
1906, p. 174. 

Rhombus oligodon BLEEKER, Verh. Bat. Gen., vol. 26, 1857, Nieuw. Nalez., Japan, 
p. 121 (Nagasaki); Natur. Tyds. Nederl., vol. 6, p. 419; Act. Soc. Ind. Ned., 
vol. 5, Japan, pl. 3, fig. 2. 

Pseudorhombus oligodon JORDAN and EVERMANN, Proc. U.S. Nat. Mus., vol. 25, 
p. 365 (Formosa).—JoRDAN and StTaRKs, Proc. U.S. Nat. Mus., vol. 31, 1906, 
p. 177. 

This species is characterized by the ctenoid scales of the lower side, 
as also described by Bleeker for P. oligodon. The figure given by 
Temminck and Schlegel evidently represents the body deeper than 
usual in any Japanese species, and too many teeth are shown. Tem- 
minck and Schlegel’s description and plate give the color and length 
of maxillary (reaching to below posterior border of orbit) as in P. 
oligodon and not as in P. misakius. 
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PSEUDORHOMBUS MISAKIUS Jordan and Starks. 

Pseudorhombus misakius JoRDAN and Starks, Proc. U. S. Nat. Mus., vol. 31, 

1906, p. 175, fig. 4. 

Three specimens from Shimizu, one from Nanao, collected by the 
Albatross. 

This species differs from P. cinnamomeus in having cycloid scales 
on the blind side, in the smaller mouth, and in the coloration; from 
P. duplocellatus in the larger scales (98 in P. dupliocellatus); from 
P. ocellifer in the shorter, fewer gill-rakers; and from P. arsius 
(Buchanan Hamilton), recorded from Japan by Snyder, in “ the lack 
of a white bordered ocellus on the lateral line, fewer dorsal rays, and 
a somewhat more slender body.” 

PSEUDORHOMBUS OCELLIFER Regan. 

Psevidorhombus ocellifer Reaan, Ann. Mag. Nat. Hist., 1905, p. 26. Kobe.—Jor- 
DAN and SrarKs, Proc. U.S. Nat. Mus., vol. 31, 1906, p. 178. 

Albatross stations 5071 and 5074, Suruga Gulf. 
Albatross stations 4884 and 4885, west coast of Kiusiu. 

Measurements in hundredths of length to base of caudal. 

TAN GOLROSS SLATION: f= )/5.2'~ avers as ocoos'ssclainis etaioie!sidie yas 5074 5071 4885 4885 4885 4884 
LoS RH) S20 a eS ae ee eee aig see 64 143 81.5 74 72 95 
ee Ne ate oto See nee aloe hm so a2 dees oe ae 73 71 72 72 72 76 
ois | ye ich ES Be Borer (ae nate o4 55 53 55 54 55 - 
DICE ee acs) Ge skacs wes tat SeEE RSS Ge 77 74 72 74 73 73 
WEG IRAG So aon aces a5 a awit oan So desis ce no 32 32 31 32 30 29 
PUNY 22h os Soe as on). ok sees Seatac ve 47 44 44 47 43 46 
Migmieper, Upper Cye..-.-..-2-----.----+s----%- 8 7 8 8.5 8 7.5 
SAOMh ATOM UPPerOyO..---.0---2-s2scesensecees 7 8 7 8.5 8 7 
Mialary, OVed SIG... .256--0---s0c-eccweace 15 15 15 16 16 13 
Peeloral, Syed SIIO.. 2-22. eno se sce reece ovine SoUEOR se 18 19 19 18 18 
IneciOral WING SIMO. 5.0.0. - 2505s amas os dir oo 13 14 12 13 13 12 
ecoral Tays, eyed Sid@..-- 2.2. cee ee 10 11 10 10 9 11 
ecroral rays, Dlind Side... --... 2-22 -sece-scen- 8 9 9 8 9 oe 
MM ANIBUS fete eel « Bese fate = el citi el ccs Sats Io = 5+16 | 6417 | 5416 | 6417 | 5+17 | 5+17 

Genus XYSTRIAS Jordan and Starks. 

Xystrias JoRDAN and Starks, Bull. U.S. Fish Comm., vol. 22, 1902 (1904), p. 623. 

In the key to genera by Jordan and Starks,” the genera Xystrias and 
Verasper are separated from Acanthopsetia by having the ‘‘anal spine 
weak or obsolete.’ It is well developed in all three genera. 

XYSTRIAS GRIGORJEWI (Herzenstein). 

Hippoglossus grigorjewi HurzensteIn, Bull. Acad. Sci. Imp. Petersb., 1890, p. 
134. Hakodate. 3 

Verasper otakii JonpAN and Snyper, Proc. U. 8. Nat. Mus., 1900, p. 378. 
Tokyo. 

Xystrias grigorjewt JorDAN and Srarks, Bull. U. S. Fish Comm., vol. 22, 1902 
(1904), p. 623. 

1 Proc. U.S. Nat. Mus., vol. 42, 1912, p. 439. 

2Idem., vol. 31, 1906, p. 164. 
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Albatross stations 4807 and 4808, Tsugaru Strait, between Hokkaido ~ 
and Hondo. : 

Albatross stations 4815, 4816, and 4817, near Sado Island, Sea of 
Japan. 

Albatross station 4832, near Tsuruga, Sea of Japan. 
Albatross station 4856, off east coast of Korea, Sea of Japan. 
Albatross station 5069, Suruga Gulf. 

Measurements in hundredths of length to caudal base. 

Albatross station........-....- 5069 4856 4832 4817 4817 4816 4808 4808 
Length to basecaudal,mm...}| 230 175 157 163 98 161 172 170 
Dorsalaysacseste. A Ase ee 88 87 90 85 85 90 92 91 

MALTAYS «35 osees ee Sa weses a 67 68 70 68 | 67 68 73 68 
Pores in lateral line...-....... 90 86 86 84 86 89 88 90 
Wensth, head co. 22sses-ceges: 26 27 26 27 27 26 26 27 
Depth, body..........--...--- 37 38 37 36 37 36 37 37 
Diameter, upper eye....--.... 6 ie 7 a us 7 ij 7 
Snout from upper orbit....--. 6 6 6 6 6 
Maxillary, eyed side......----. 10 li 9 10 10 9.5 10 10 
Pectoral, eyed side....-....-.- 13 13 12 12 12 13 13 13 
Pectoral, blind side........-.. 10 10 10 10 10 10 9 9.5 
Pectoral rays, eyed side......-. 10 10 10 10 il 10 il 10 
Pectoral rays, blind side.-..... 10 10 10 9 10 il 10 10 
GHEE-TAKETS .-3\5.o3 2 Sceenencchees- 5+19 | 5+18 | 5417 | 3+15 | 4416 | 6417 | 6417 | 5414 

Genus ACANTHOPSETTA Schmidt. 

Acanthopsetta Scumipt, Faune Mer. Och., 1903, p. 19. 

Acanthopsetta is allied to Verasper and Xystrias, but differs from 
them and resembles Hippoglossoides in having a single series of teeth 
in both jaws, even to the symphysis; and in the longer lower arch in 
the lateral line. This genus is characterized by the scaly snout and 
eye ball. 

ACANTHOPSETTA NADESHNYI Schmidt. 

Acanthopsetta nadeshnyi Scumipt, Faune Mer. Ochotsk, 1903, p. 19; name only; 
Pisc. Mar. Orient., 1904, p. 237, pl. 5, fig. 1—Jorpan and Starks, Proc. 
U.S. Nat. Mus., vol. 31, 1906, p. 187. 

Numerous specimens were obtained at the following localities: 
Albatross stations 4982, 4983, 4984, and 4985, west coast of Hok- 

kaido (Yezo). 

Albatross stations 4997, 4998, 4999, 5000, 5001, 5002, and 5003, Gulf 
of Tartary. 

Albatross station 5010, Aniwa Bay, Sakhalin Island. 
Albatross station 5015, off East coast of Sakhalin Island. 
Albatross station 5031, Yezo Strait. 

- This species is here recorded for the first time since the types were 
taken. 
The depth at which the specimens were obtained varies from 21 to 

510 fathoms. 
Description of an adult female, 304 mm. a 
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Length of head, 0.28 of total length to base of caudal; depth, 0.48; 
dorsal, 74; anal, 57; pores, 83. 
Head moderate, subconic, dorsal and ventral outlines of head 

nearly straight; upper eye slightly posterior to lower, diameter 0.07; 
interorbital narrow; the ridge high, its anterior end parallel to 
anterior margin of lower orbit, its posterior end nearly parallel to 
posterior margin of upper orbit; anterior nostril tubular, its edges 
somewhat puckered; snout pointed, its length 0.05, its profile at 
right angles to border of premaxillary; lower jaw slightly projecting, 
symphyseal knob developed; both jaws nearly straight, maxillaries 
of equal length, extending to below pupil, 0.10; teeth small, sharp, 
recurved, somewhat irregularly uniserial, none enlarged; gill-rakers. 
8 + 12, rather thick and fleshy, length of longest 0.03. 
Body dextral; dorsal and ventral outlines both strongly and 

equally curved; depth of caudal peduncle 0.11, its length from 
posterior end of anal base 0.09. | 

Scales ctenoid everywhere, including all the fins, the eye-ball, the 
entire snout, excluding a small naked area about nostrils. Lateral 
line with a long, rather low arch, its height 0.05, its length 0.19, about 
eight rows of scales between its uppermost part and the horizontal. 

Origin of dorsal over pupil, its highest rays near middle of body, 
their length 0.14; anal quite similar, its longest rays 0.13; caudal 
rounded, its length 0.23; anal spine strong; pectoral of eyed side 
0.14, pointed; pectoral of blind side similar, but shorter, 0.10; right 
pectoral of 10 rays, left of 9 rays; ventrals symmetrical, the right 
0.08, the left 0.09. 

Color uniform dark brown on eyed side. 

Measurements in hundredths of length to base of caudal. 

AUR SUAIOU GR «:0n/<cicaicne sce wsesccecceeses 5015 4997 4997 4997 4984 | 4983 
Length to base caudal,mm....................- 304 283 241 184 246 212 
NS Pee oo aan woh edt we scu ca cieshaes 74 67 72 71 
PTR Ae HSE SS ig Ie wee Sultan a's cloned a 57 57 56 57 61 55 
PEPLOral Pays, Cyed Side... 2... ween ene 10 10 9 ll ol SR ae 
Pecioral rays, Wind Sides: 5.2... pa. te<sreces 9 9 9 10 9 10 
Ventral rays, eyed Side................-----2--- 5 5 5 6 6 
Menmralrays, DUNG Sides 2. .- 25-2 ee becckswndes 6 6 6 6 6 
LES 2a ea Oe RR ER ANE oe Ree fea i ee 83 74 75 74 75 74 
PUT IGG oc liialaic nine Loe 4 nS NEY o)s\> s'esiniplow ale 28 27 27 28 28 
PSU EEE 22 ore ne GES eae acs dee ene 48 47 47 45 43 sf 

PARALLEL UIP DEY, OY. Cs 2. -,..0'. cock 2 ncmne cb ecwaces 7 7 7 8 7 
PUOW LOM Upper OL Pit. <2... .....--- sees sew enee 5 6.5 6 6.5 6 
RAMAN DVCU/SIOO 4 . «cu nnncncaceecdcineraaiae at 10 9 10 9 10 9 
PEEP EYP SIMO... 2. oe ecw cc ccecesceucces 14 14 15 12 15 15 
Ca TEE Ob 6 ee ei 10 11 10 9 ll 10 
REMMI VOG NIGU.. . =. 50. c sea sccceerseeeewcese 8 8.5 8 9 9 
PIA, ONT BIGG.. 2. 65s we etancanacedsanont 9 9 9 9 
Pr eneNKOnS ereseiaa c.niolcis cic cic ovis slain wish clea aa obra sta 8+12] 7+10]) 8-+11 ]........ 6+11 | 7+10 

In young specimens the eye-ball, the pectoral, and the ventral of 
the eyed side are nearly naked; the other fins and the snout are more 
weakly scaled than in the adult. 

59758°—Proc. N. M. vol. 48—14——-30 
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Genus HIPPOGLOSSOIDES Gottsche. 

Cynopsetta Scumipt, Faune Mer. Ochotsk, 1903, p. 19; no description. 

Key to the species of Hippoglossoides. 

ai. Dorsal, about 70 to 80; anal, about 50 to 60; gill-rakers, x-+ 10 to 12. 
b1. Depth of body, 24; scales cycloid on blind side....................... robustus. 
b?. Depth, 2.3 to 2.6; scales ctenoid on both sides of the adult. 

cl. Scales moderately rough; pectoral shorter than half the head, that of blind 
side naked in youne and adult. __--..-2.---5-.--:=-5 eee propinguus. 

ce”. Scales everywhere very rough; pectoral longer than half the head; pectoral 
of blind side with ctenoid scales in adult...................- -hamiltoni. 

a?, Dorsal, about 80 to 90; anal, about 60 to 70. 

d@'. Dorsal, 86. te 92; gill-rakers, x-}- 10 or, 11.52... <.0 omens am neeeeeee platessoides. 
d?. Dorsal, 79 to 89; gill-rakers, x-+ 12 to 19. 

el, Gill-rakers, x-++ 12 to 16; canines more strongly developed; maxillary more 
sironsly ‘curved! and drremdlar!.¢. 222. 222.022 .. 22a dubius. 

e?. Gill-rakers, x-++ 16 to 19; canines weaker; jaws more regular. ...elassodon. 

HIPPOGLOSSOIDES HAMILTONI Jordan and Gilbert. 

Hippoglossoides hamiltont JonDAN and GruBERT, Rept. Fur Seal Invest., vol. 3, 
1899, p. 489, pl. 84. 

Measurements in hundredths of length to caudal base. 

Types 

A thatross Station . F622 2 ee ee co 5011 5009 hamiltoni 
Geneth to caudal base, 1am "22 «1 Seen he 237 225 133 | 275 (with C.) 
Waersal ays. nso pee one epee eee 71 81 72 77 
ARAN TAGS. ot onn Se eee es eee Sete 56 61 56 62 
Pores) = 2.27) tue Se po ae eee ee eee 91 89 91 92 
Gill-rakers-)0 cc ease 522 eee eee 3-11 3-12 2,3-11, 12 2,3-11, 12 
Leneth “Head . 0255. .0. 28 o eee eee 28 28 27.7 31 
Depth hedy | «42-2. -s no asa eee ee eee 41 40 41 47 
Dame, Upper CyO. ~~~ =o. eee eee 6 6 8 4.5 
Snout from upper orbit. -..~4---=<25- eee 5.5 5.5 5.0 (accecsaaeeeeee 
Maxillary, eyed side..... --- 22.2: $2 ocs= oc saeco ll 11 12.5 11.2 
Maxillary, blind side... - 4-5 5.52 he cee eee ae 12 12 14 | nceceee eee 
Pectoral, eyed sidess 22922 oie Soe ee ae eee 15.7 14.4 21 12.5 
Pectoral, birad site.2 7. =. ae eee 15.3 13.2 15 [2 2nacneee eee 
Vetitrat, eyed sito: <<. ba. - «season eee eee 10 9.5 10.8 9.2 
Length, candal.. 9225 ..-: 23. 5- S-SR -P aeee 21 21 24.7! Neco seeeee 
Heicht, dorsal. .c3-ée22 5255462 oven Bee = oe ee 14 13 17 11.3 
Heeht, anal... $e... 9s -.2-2-2R eee 14 13 17 ll 

These specimens differ from the smaller type in having a shorter 
pectoral, and in having the pectoral of the blind side covered with 
ctenoid scales, it being naked in the type. The measurements of the 
type of H. robustus Gill and Townsend, made by Dr. C. H. Gilbert, 
shows it to have a deeper body and shorter finrays. Jordan and Ever- 
mann describe the scales of the blind side as cycloid. In H. hamiltom 
they are strongly ctenoid, even in the young. 

HIPPOGLOSSOIDES DUBIUS (Schmidt). 

Cynopsetta dubia Scumipt, Faune Mar. Ochotsk, 1903, p. 19.—Jorpan and 
Starks, Proc. U.S. Nat. Mus., vol. 31, 1906, p. 188. 

Hippoglossoides dubius Scumipt, Pisc. Mar. Orient., 1904, p. 227, pl. 6, fig. 1. 
Hippoglossoides katakurae SNYDER, Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 546; 

vol. 42, 1912, p. 438, pl. 58, fig. 1. 

1Proc. Biol. Soc. Wash., vol. 11, 1897. 
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Many specimens were obtained at the following localities: 
Albatross stations 4822 and 4828, off west coast of Hondo, Sea of 

Japan. 
Albatross stations 4834, 4835, 4838, 4839, off west coast of Hondo. 
Albatross station 4843, near Oki Group, Sea of Japan. 
Albatross stations 4855, 4856, 4858, 4859, off east coast of Korea. 
Albatross stations 4986, 4989, and 4994, off coast of Hokkaido 

(Yezo). 

Albatross stations 4997, 4998, 5000, 5002, and 5004, Gulf of Tartary. 
Albatross stations 5006, 5007, 5008, 5010, Aniwa Bay, Sakhalin 

Island. | 
Albatross station 5042, south coast of Hokkaido (Yezo). 

Description of a female 332 mm. long to base of caudal, from Alba- 
tross station 5011. 

Head, 0.293 of this length; depth, 0.38; dorsal, 85; anal, 64; pores 
in the lateral line, 92. 

Outline of the head uneven, the dorsal outline sharply angulated 
at both ends of the mandible; eyes about equal, their anterior borders 
on about the same vertical; diameter of upper eye 0.05; interorbital 
moderate and with a fairly straight ridge, extending from the anterior 
border of the preorbital to the posterior edge of the preopercle; inter- 
orbital with about three rows of ctenoid scales; anterior nostril in 
a tube, the posterior with the margin slightly elevated; length of 
snout from upper orbit, 0.05; snout with a strong curve above, 
naked except on anterior margin of orbits; maxillary strongly curved, 
extending past middle of eye, that of the blind side the longer, its 
length 0.147, that of the eyed side 0.125; premaxillary unusually 
broad and produced forward, more so than in any other species of 
the genus; preorbital broad, covering the maxillary, in some speci- 
mens nearly covering premaxillary; teeth uniserial, acute, conic, 
directed backward, about four premaxillary canines on each side of 
the jaw, irregularly arranged; behind the canines the teeth are smaller, 
and are better developed on the blind than on the eyed side; several 
canines on mandibular symphysis, decreasing in size posteriorly, 
similarly enlarged on both sides; gill-rakers slender, 3+13 on the 
eyed side, 3+16 on blind side, the longest 0.03; lower pharyngeals 
narrow, entirely separated, with one main and one smaller inner row 
of sharp conical teeth. 
Body elliptical, dorsal and ventral outlines similar; depth of caudal 

peduncle 0.10; length of caudal peduncle (from posterior end of anal), 
0.09. Vertebrae 13-29 in one specimen, 13-32 in five specimens, 
including the hypural plate. 

Seales of both sides ctenoid, rougher posteriorly than anteriorly. 
Lateral line of both sides with a high curve, its length 0.19, its height 
0.025. 
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Dorsal beginning near anterior vertical of orbit, gradually rising 
for more than half its length; height of longest ray 0.10, the fin rapidly 
and evenly decreasing in height posterior to the highest ray; anal 
rising to middle, about equal in height to dorsal; anal spime not 
strongly projecting; caudal truncate; pectorals rounded, that of the 
eyed side 0.105, of 10 rays, that of the blind side 0.076, with 10 rays; 
ventrals symmetrical, each 0.09 and with 6 rays. 

Color uniform dark brown, including all fins on eyed side, the ven- 
tral somewhat lighter; dorsal and anal with a ight margin; fins and 
body on blind side white. | 

The curve in the lateral line is variable, with all intermediate forms 
from a nearly straight line to a high curve with 7 rows of scales be- 
tween its highest point and the horizontal. The dorsal fin rays in 
H. katakurae are given by Snyder as 80 or 90, the anal rays as 69, 
agreeing with this species. The vertebrae are 42 to 45 in specimens 
of this species counted; 41 in the typeof H.katakurae. H. katakurae 
can not, therefore, be retained as a distinct species. 

In the young, especially under 150 mm., the form is much more 
slender, the depth about 0.33; the dorsal profile is straighter; the 
mouth is more oblique; the upper orbit is larger; the canines are less 
developed; the maxillaries are more nearly equal, and the scales are 
smoother. 

The body is apparently always dextral. 
These specimens, especially the larger, differ from the original 

description in having the interorbital scaled, and in usually havmg 
weakly ctenoid, rather than cycloid scales on the anterior part of the 
body, the spines easily breaking off. The blind side usually has 
ctenoid scales. 

This species seems nearest H. elassodon, from Alaska and Kam- 
chatka, but differs from that species in the more irregular, highly 
curved upper jaw; in the greater development of the canes; in hay- 
ing fewer gill-rakers (x+ 16 to 19 in H. elassodon), and usually in the 
higher curve in the lateral lme. Evidently too large a range m fin 
rays and gill-rakers have been recorded for H. elassodon, probably 
from a confusion with other species. In four specimens of this species 
in the United States National Museum and in five specimens in the 
Stanford collection (from Puget Sound and Kamchatka), the gill- 
rakers are 3 or 4+16 to 19. 

Table of jin rays and gill-rakers. 

Aihatross StaMiOw. . a5 oon 2 nee ene 4997 | 5003 | 4998 | 4994 | 4989 | 5000 | 4994 | 5007 |4986 
Length without caudal, mm ........... “371 | 332] 302] 272| 308] 260{ 257] 425} 271 
DORSAUTAYS ses cece ns cok eee 82 85 83 82 79 83 82 84} 88 
pAnanN aS fue 22 ced ese tack 2 Ses es 64 64 64 64 64 64 67 65 | 68 
Gill-rakers, eyed side.................-. 3-12 | 3-13 | 3-14 | 2-11 | 3-16 | 3-14 | 2-15 | 2-14 |3-13 
Gill-rakers, blind side...........----.--. 3-14 | 3-16 | 3-14 | 2-12 | 3-16 | 3-14 | 2-13 | 2-16 |3-14 

te 

Ce ke 
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EE ee ee a a ee 
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Table of fin rays and gill-rakers—Continued. 

paibatross Station, ..'.252 3.45 sfesiies sSeaest 5006 | 5010 | 5008 | 5042 | 4838 | 5002 | 4856 | 4858 |4838 
Length without caudal, mm..-........- AZ WP 20. 217 |) 238 173 | 203} 190] 188 | 190 
WOUSHUTA YS. (3. 2 2s.oa4 bie eee 85 83 82 81 85 87 82 89 | 83 
25 gaa es RT 65 64 64 63 62 67 63 69 | 65 
Gill-rakers, eyed side..--.22....2..----- 3-13 | 3-16 | 3-13 | 3-12 | 3-14 | 3-14 | 3-15 | 3-14 |3-15 
Gumrrakers, blind side...2...--....:---- 4-15 | 4-13 | 3-12 | 2-13 | 3-16 | 3-15 | 3-15 | 2-15 |3-14 

FAME OSG SIATIOIN noid. ops oa nico s daaninea= 5004 | 4856 | 5858 |} 5011 | 4834 | 4834 | 4834 15003 
Length without caudal, mm.................. Salish 159N | W529 125 1 118") 18h fF 132 
MN Sl oo ato ai inch pnw, oy 5m fnnj@ Siaajein ip 86 84 80 83 87 85 86 | 85 
SASTEG STE SY TER, RS eee 65 62 60 65 63 63 69 | 65 
GET ACTS, CYOO SIGS 2. 2. jen nm wine in) 9 se elec 2-13 | 3-13 | 2-13 | 2-14 | 2-15 | 2-14 | 2-15 |3-14 
Gul-rakers, blind side.........-...2..-2...24. 2-12 | 3-14 | 3-13 | 3-14 | 2-17 | 3-14 | 2-14 |2-14 

Table of measurements in hundredths of length to caudal base. 

wMiouirass Station .: os... i066. - 5003 | 4998 | 4994 | 4994 | 5000 | 5007 | 5042 | 5010 | 5006 |5002 
(ORES ti i ea ee 92 94 10) 89 89 89 94 88 | 86 

Length to base caudal, mm...... 332 | 302] 273 | 257| 260} 241} 231) 217} 212 | 203 
MEOH, TICAG oo ene cece nenes 29.3 31 29 | 27.5 29 30 29 30 28 | 27 
WO MiE POM M53 4520S. cece dele s 3 38 38 | 41.5 34 39 39 38 39 38 | 37 
Diameter, upper eye............. 5 | 5.5 6 6 6 6 6 6 6 6 
Snout from upper orbit.......... 5 6 5 5 5 5 6 5 5 
Maxillary, eyed side............. 12.5 12 | 11.5 it 12 11 10 10 Ce 2, 
Maxillary, blind side...........-. 14,7 15 14 12 13 13 13 13 13} 14 
Pectoral, eyed side..............- 10.5 12 13 13 1 12 13 13 iSpy 
Meipht, dorsal... 2 ..2:0s02.5..- 10.2 11 11 11 | 11.5 | 10.5 10 12 UE a 
PPI AMAL conc ec cesc este. 10.3 iit 11 10 11 10 11 12 LT 10 
megetn caudal: ...2.0...<.20.008 18.6 19 21 20 21 19 20 20 19} 19 
IGOR UM, WORLTAL <.....0 2-42-00 2a +» 8.7 9 10 10 | 10.5 9 10 10 9 9 

HIPPOGLOSSOIDES PROPINQUUS, new species. 

Plate 26, fig. 5, 

As the key indicates, this species is probably most closely related 
to H. robustus and to H. hamiltom, having fewer gill-rakers and fewer 
fin rays than in H. elassodon or H. dubwus. H. propynquus differs 
from the type of H. robustus in the much slenderer body; in having 
both sides with most of the scales ctenoid, and in the prominent nasal 
tubes. According to Jordan and Evermann’s description of the type 
of H. robustus, it has the depth 24 in length without caudal (0.47 
as measured on the same specimen by Gilbert); ‘‘no ctenoid scales 
on the blind side”’; “‘no exserted nasal tubes.” H. propinquus differs 
from H. hamiltoni in the shorter pectoral, less than half as long as 
head, and in the more weakly ctenoid scales. The pectoral of the 
blind side is covered with ctenoid scales in the adult of H. hamilioni, 
but always naked in this species. The differences are more apparent 
in the young. Specimens of the same size when compared with the 
type of H. hamiltom differ strikingly in the much shorter fin rays, 
especially the pectoral, and in the more weakly ctenoid scales, those 
of the blind side nearly smooth instead of strongly ctenoid. The eye 
is also smaller, 4.25 instead of 3.5 in head. 

Type-specimen.—Cat. No. 75667, U.S.N.M. A female 327 mm. 
long without caudal, 383 mm., with caudal. Albatross station 5005, 
Aniwa Bay, Sakhalin Island. 



470 PROCEEDINGS OF THE NATIONAL MUSEUM. vou. 48. 

Head, 0.29 of total length to caudal base; depth, 0.429; dorsal, 75; 
anal, 57; pores in the lateral line about 90. 

Dorsal outline of head uneven, slightly elevated above the eyes; 
the anterodorsal margin of the orbit, the upper end of the premaxil- 
lary spine, the mandibular angle, and the angular projecting into ~ 
the profile; eyes about equal, their anterior borders on about the 
same vertical; diameter of upper eye 0.055; interorbital 0.015, 
nearly flat, but with the ridge more prominent in some of the paratypes, 
at the narrowest point with three rows of scales, some of which are 
ctenoid; interorbital narrower in some paratypes with fewer rougher. 
scales; anterior nostril with a rather short, fleshy tube, the posterior 
nostril horizontal, with the edges expanded to form a thin-walled 
tube, shorter.than the anterior tube, its dorsal edge the higher; 
length of snout from anterior margin of upper orbit 0.052, naked 
except on the anterior borders of the orbits, where the scales are more 
strongly ctenoid in young paratypes; maxillary strongly curved, but 
less so than in H. dubius, the premaxillary less produced forward; 
length of maxillary, eyed side 0.113, blind side 0.128; preorbital not 
covering premaxillary before lower orbit; teeth uniserial, acute, 
conic, somewhat irregular, enlarged anteriorly in both jaws to form 
canines, which are less strongly developed than in H. dubius; teeth 
better developed on the blind side; gill-rakers moderately slender, 
smooth, 1+13 on the eyed side, 2+11 on the blind side, the longest 
about 0.03, about half the diameter of eye. 
Body rather ovate than elliptical; dorsal and anal outlines similar, 

the ventral a little more strongly curved. Depth of caudal peduncle 
0.094, a little more than one-third length of head; length of caudal 
peduncle about the same. Vertebrae 45 (13+32) in 1 specimen 
counted, including the hypural plate. 

Scales ctenoid, but not very rough, both anteriorly and posteriorly 
on the eyed side, weakly ctenoid on back and sides of blind side; 
the belly and the head except the cheeks have ctenoid scales on the 
eyed side, but cycloid and somewhat imbedded scales on the blind 
side; fins of eyed side more or less covered with ctenoid scales, naked 
on the blind side; mandibles, lips, and the maxillaries nearly or entirely 
naked; smaller paratypes have the blind side nearly smooth, but the 
interorbital region, margin of orbits, maxillaries, and the sides of the 
head on the eyed side are rougher. 

Dorsal increasing in length for more than half its length, the longest q 
ray about 3.5 in head, the anal similar; anal spine not strongly pro- 
jecting; pectoral somewhat pointed, a little longer than height of q 
dorsal, of 11 rays; pectoral of blind side shorter and more rounded, 
with the same number of rays. Ventrals symmetrical in position, 7 
each of 6 rays, that of eyed side a little the shorter, but not con- — 
stantly so. 
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Color uniform dark brown, slightly mottled in the very young; 
fins of eyed side dark, the vertical fins tipped with lighter; blind side 
white including all the fins, the vertical fins darker distally. 
The young specimens are very readily separable from the young 

of H. dubius, with which they were taken, not only by the fewer 
fin rays, but also by the deeper body (ovate instead of elongate- 
elliptical), by the less oblique mouth, and by the firmer flesh. 

Table of fin rays and gill-rakers in all the specimens, including the 
type and the following paratypes: One from station 5008; four from 
station 5009; three from station 5011; three from station 5012; one 
from station 5013; all in Aniwa Bay, Sakhalin Island, dredged at 
from 40 to 43 fathoms. 

MESS SUALIOWN 2.20). 55 worn aie cro winced acie'scineogeee cue 5005 | 5011 | 5013 | 5011 
iseneet without caudal, Mm... .5-.-------s0-0-se0 327 | 306| 164] 150 
BD OVSOMERY See es eee Se IA a Se ote ns ate ele SRI LINS 7 75 72 72 
REA SMEeans onan nee Saye cae ves se sate eee 57 57 56 55 
PRE GAICOLS, OV CM SIOC! 6).)n.- siniesiciensveiniaiein oan haeceeeees 1-13 | 1-10 | 2-12 | 3-10 | 2-12 
CO SIE SS) ol Io te GR Ce er een Hee eee 2-11 | 3-11 | 2-12 | 2-11 

ODORS 1) Os SE ee ae ee ees eee a ne ee ae 5009 | 5008 | 5012 
Bese walnoub caudal, MM ...-..----2220cee2-ce a tecves cies 88 82 86 
JDRTEEU URS. 60 CSO iG HEGIINCe DACRE OS CRI Atta amen ay pee: ae 72 (hl 76 
REEMA SOP eye iano cs wickaiis ie abe e eelnince tiles wacibigia S siceciee 55 56 59 
Tull -ralzersy POG SIGG! .3 42 eis sl. 2ed saddest. oa daseee oe 2-10 | 3-12 | 2-12 
GAMA KOUS DIINO SIDOS cas ciccecccasecce tt wcces cess eeetcc cs 1-11 | 3-12 | 2-12 

All rudimentary gill-rakers counted. 

Measurements in hundredths of length to base of caudal. 

aS ee ee ee a oars Scie te en Aeices caine cee Aas os aes 90 93 86 
imenPrh without caudal, mms <5) d< <2 ..0s% Jacana nse see 327 306 164 
TLSTEVETEO, INU | pe 2 BAS Relies Io etd rls Ocoee aa a 29 29.7 PA 
MRE RITUMISENIDIN ES Soraya ch iSic «cia Slain a tim a dl asnin wo sblarnia 42.9 42.5 38 
Mowe, corel peduncle . ... . . .. .d-weettecsoes - A. So. see 9.4 9.2 10 
DIATOM UP POL CYC)... 2:62 cw sods sides ono beens celdlnd = 5.5 Gy ian 
MPEP ONUSU AMES UMW ei voyuy ns ol ma icfasaiernicye ma siataoie nicle om ci eieyriose 1.5 Ls Ie? 
PHOMMOMMUPOCL OFDIb. 8 os onos en cee sas sak ocedecce cee iP 5.5 4 
Niaelley VEC: SIGO! 8s .1 ba dl N ) ae ON ee 11.3 11.4 10.8 
Memeillatye, DING SIdG.5.. ht ob. o ut seo concok hace lesbian. 12.8 12.6 12.2 
ECLOTAM OV OC IS1GG oo) a ioc of vaisicainicjulcatsia dettae bin oad occ chc oe 1253 Iya 12 
ep OLING SIGE. So eet ewer envecccscecesecsceees 9.6 oily a7 
PERCE CL OSC eee oem rs tte epee EE Ns ia al a are an ye 17 11.5 
BP ANA. ooo. cect et ade eR eA Sk. L7, TUS F 12.2 
ET ST a) CAT EEE] RNR RES OS DEED NE SURE eS Ni an ily 19.7 20 
Monet Ventrahevedsideu. 8 ea oleae eee os 10.5 TOE? 8.8 
Length, ventral blind sido..t: Ss. A 11.1 10 10 

501 aes 5009 

1 Sai oh Gea 
75! 791 71 
5S! 62] 54 

3-11 | 3-12 |2-13 
3-11 | 3-12 |3-11 

| 
1 

5011 | 5012 
91 89 

150 143 
27.2 27 
39.7] 35.2 
9.3 9 
5.7 5.6 

1 1 
4.6 4 

10.3} 10.3 
11.2} 11.6 
13.4} 10.8 
10.4] 11.6 
12.8} 11.8 
12.8} 11.8 

BO watagtas 
9.7 8.5 

10.7 9 

Paratypes.—No. 22529 Stanford University Museum. 

CLEISTHENES Jordan and Starks. 

Cleisthenes JORDAN and Srarxs, Bull. U.S. Fish Comm., vol. 22, 1902 (1904), 
p. 622: 

Protopsetta Scumipt, Pisc. Mar. Orient., 1904, p. 230. 
Cleisthenes includes Protopsetta, each having been compared only to Hippo- 

glossoides. 

Protopsetta was described as allied to Hippoglossoides, differing in 
the insertion of the upper eye, which is placed on the upper outline 
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of the head, as in Atheresthes and Reinhardtius. The dorsal begins 
over the posterior part of the eye, and the teeth are rather small and 
close together. The paratypes of Cleisthenes pinetorum show these 
same characters, differing from Hippoglossoides in the same manner. 

Cleisthenes was described as closely allied to Hippoglossoides, dif- 
fering in having cycloid scales everywhere in the young, and an in- 
creased number of gill-rakers. The adult has a single series of 
ctenoid scales along the anterior base of dorsal and anal, a few on the 
snout, on ridge behind the interorbital space, and on opercle. The 
dorsal begins on the orbital rim slightly on blind side. Eyes and color 
on right side. Protopsetta herzenstewni differs from Hippoglossoides 
in the same manner. The two species are, in fact, very closely 
related. 

CLEISTHENES PINETORUM Jordan and Starks. 

Cleisthenes pinetorum JORDAN and Starks, Bull. U.S. Fish Comn., 22, 1902 (1904), 
p. 622, with plate. Matsushima Bay. 

A single specimen from Albatross station 5074, off Matsushima 
Bay, near the type-locality. 

Dorsal, 76; anal, 57; pores, 76; gill-rakers, 8+ 24; length, 171 mm.; 
head, thirty-hundredths of total length to base of caudal; depth of 
body, 39; diameter of upper eye, 7; length of snout from upper orbit, 
6; length of maxillary of eyed side, 10; of blind side, 10.5; pectoral of 
eyed side, 15; height of dorsal, 14; height of anal, 13; length of caudal, 
23; length of ventral of eyed side, 9. 

This species differs from C. herzenstevna (Schmidt) chiefly in haying 
the scales of the body and head more strongly ctenoid or spinous, 
and in having a larger number of gill-rakers. The variation of both 

- species as regards the gill-rakers is wide, as the following tables show. 

Paratypes of C. pinetorum. 

Gill-rakers..............- 20 | 21 | 22 | 23 | 24] 25 | 26 | 27 
Speciwons. .. $4522. 32-2 SAT ee iy Bee free 

1 specimen of C. pinetorum from Albatross station 5047.........--...-..----- 24 

-C. herzensteini collected by the ‘‘Albatross.”’ 

Gill pakeri scot cnt 16 | 17| 18| 19 | 20| 21 | 22] 23 
Specimens............-.. 1p 37 6) Ss) Gah 4a 

Tyme of C. hersenstei nt, asa a2 ekte he hae = net a es eee 16 
2 specimens of C. herzensteini from Port Arthur.................- 2, 50 Oe 15, 18 

Summary. 

pittrebera: cose 15 | 16 | 17 | 18 | 19 | 20] 21 | 22 | 23 | 24 | 25 | 26 | 27 
CPT a 5 cies alin awn ck pean beak ge Boley AE eet ee eee 413} 3| 2) 4) Sie 
C. mercenstemi. 6st 5. eek 1, 2) 3) Ce | Sheps a) Ue eee 
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CLEISTHENES HERZENSTEINI (Schmidt). 

Hippoglossoides herzensteint ScumiptT, Pisc. Mar. Orient., 1904, p. 229. 
Protopsetta herzensteint JORDAN and Starks, Proc. U. S. Nat. Mus., vol. 31, 

1906, p. 194. 

Albatross stations 4834 and 4838, off west coast of Hondo, Sea of 
Japan. 

Albatross stations 4842, 4843, and 4844, Oki group, Sea of Japan. 
Albatross stations 4856, 4859, and 4870, off coast of Korea, Sea of 

Japan. 
Albatross stations 4999, 5000, and 5002, Gulf of Tartary, west of 

Sakhalin Island. 
Albatross station 5010, Aniwa Bay, Sakhalin Island. 
Albatross stations 5041 and 5042, off south coast of Hokkaido 

(Yezo). 

Dr. C. H. Gilbert noted the fin rays of five specimens from Albatross 
station 5042, which were not among those preserved. 

67 
54 

71 
ol 

70 
56 

71 
52 

70 
56 

Albatross station ............-.. 4999 5041 5041 4870 4844 4820 4843 4870 
MPOCSAL PAWS). oo ~ 0-2 tlh enn one Jee 75 72 71 70 70 77 73 a1 
Anal plies Ee 3 ne eae os 57 53 56 51 54 58 56 54 
LOPE 50 aie Ss Sa ee naa a 79 ad 77 80 75 84 75 76 
Gill (DEG) ee 9+21 | 7+20 | 8+17 | 8+18 | 8+19 | 8+19 | 8+39 | 7+17 
enei WIM 20 ol. 5. lek. 277 217 193 176 171 172 170 157 
Length, 10/2250 LSM ae pe a es a 29 28 30 28 30 28 28 30 
Depth, body Ble, a ea rel 41 . 38 44 39 39 40 38 41 
Diameter, upper eye.......... 6.5 6 6 6.5 7 7 7 di 
Snout from upper eye........- 6.5 6 6 6 7 6 6.5 6 
Maxillary, eyed side.......... 9 9 10 10 10 9.5 9 9.5 
Maxillary, blind side.........- 10 10 10.5 10.5 11 10.5 10 11 
Pectoral, eyed side........-... 15 15 13 13 13 12.5 14 14 
Height, dorsal tet ot 13 14 13 13 13 12 14 13.5 
Heigh f, COZ Ae CCA eI 13.5 14 13 13 13 12.5 14 1935 
Length, ES 2 Ee aa <9 20 20 21 22 22 21.5 22 22 
Length, ventral............... 10 9 9 9 9 9 9 9 

ATHERESTHES EVERMANNI Jordan and Starks. 

Atheresthes evermannt JoRDAN and Starks, Bull. U. S. Fish Comm., vol. 22, 1902 
(1904), p. 630, pl. 5, fig. 1. Matsushima Bay. 

Albatross station 5019, east coast of Sakhalin Island, Okhotsk Sea. 
Albatross station 5031, Yezo Strait, near Hokkaido (Yezo). 

Albatross station, 5042, south coast of Hokkaido. 
Albatross stations 5047 and 5048, off Matsushima Bay. 
Hitherto known only from the type collected by the Albatross at 

Matsushima Bay in 1900. 
Young specimens are somewhat spotted. 
The specimens collected by the Albatross in 1906 differ from the 

type description in the following characters: Fewer fin rays (dorsal 
98 to 111; anal 78 to 89, instead of dorsal 114; anal 94); fewer pores 
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in all specimens but 1 (89 to 109, instead of 109), this difference being 
due to the greater development of the pores in the larger specimens, 
in which small pores are occasionally placed between the larger ones. 
The teeth are in two rows in both jaws; the outer row of the lower 
jaw small, even, and close to the main row, so as easily to escape 

notice. The anterior half of the premaxillaries with a single row of 
sagittate canines; the posterior half with two rows of much smaller 
teeth. 

Vertebrae 12 + 41 = 53 in A. evermanni; 12 + 37 = 49 in A. stomias 

of the Alaskan fauna. 

Measurements in hundredths of length to base of caudal. 

Albatross sta- 
ION ee ecsce 5031 | 5019 | 5042} 5042} 5042) 5042] 5042) 5042 | 5042} 5047 | 5047 

Dorsal rays..... 107 101 111 108 104 107 104 111 98 101 | 105 
Analrays...... 83 80 89 86 83 86 80 89 83 78 84 
POPC 3h. eee 104 109 94 89 98 99 86 92 92 93 90 
Gill-rakers...... 2+10 | 3+10 | 2+10 | 3+10 | 34+10 | 2410} 2410 | 2+10 | 3+10 | 3410 |/3+10 
Length,mm....-}| 380} 320 176 158 158 158 139 133 133 113 | 117 
Length, head... 28 27 | 27.5 26 26 | 26.5 29 27 28 27 29 
Depth, body...- 37 34 35 34 31 31 38 34 35 36 34 
Diameter, up- 

per eye.....-- 6 6 7 6 6 6.5 8 7 7.5 7.5 8 
Snout from up- 

per eye....-.- 6.5 6 6 6 6 6 1 6.5 6.5 6 i 
Maxillary, eyed 

Ossseceewss 16 16 15 14 14 14 15} 14.5 15 14 16 
Maxillary, 

blind side 17 17 16| 14.5] 14.5 15 17 16) 16.5 16 17 
Eeseeel, eyed 

Seem eS = 13 13 12 11 11 11 12 12 12 12 15 
Posteri blind 

SAE Secs 9 9 So Tes hee CES 8 8.5 9 9 | ceeeee 9 
Height, dorsal. . 11 12 13 A? e365 = 12 12 12 12 12 13 
Height, anal.... 11 1D 1} Wine" Soc Se eee. 12 11 11 12 11 12 
Length, caudal. 15 15 NT, AG Wa32 15 17 17 17 17 18 
Length, *ventral, 

eyed side..... 7 z 6.5 |2:0¢.2 6 6 6 7 ¢ 7} 8&5 

Subfamily PLHURONEHCTINAE. 

Genus POECILOPSETTA Gunther. 

Poecilopsetta GUNTHER, Shore Fishes, Challenger, p. 48. 

POECILOPSETTA PLINTHUS (Jordan and Starks). 

Alaeops plinthus Jorpan and Starks, Bull. U.S. Fish Comm., vol. 22, 1902 feos 
p. 623, pl. 5, fig. 2. Suruga Bay; Owari Bay. 

Albatross station 4946, near Kagoshima, Kiusiu. 
Albatross stations 5071 and 5074, Suruga Gulf. 
The scales in this species are pidaibid with biunt, ——— spines, 

as in Poecilopsetta hawanensis Gilbert. 
Lateral line absent on blind side in both species. 
The scales in P. hawaiiensis are smaller; the pores in the lateral 

line 84 to 97. As this is the only important difference between the 
two species, their relationship would probably be better expressed by 
placing them in the same genus. 
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Measurements in hundredths of length to base of caudal. 

AMALVOSS StatION. . 0.622. 22 622 sencn an an 5071 5071 Be aur 5074 4946 
OMS TAY Sooty. «07 tepreine cine + eae eee 61 61 620 oo se eee 59 
WIE AVS) yeh. sian treks oo oid were weer pe oe 52 49 51 45 52 52 49 
ONES: obits 3 3 oie aes oes cee sats 61 62 66 AN Ve ee eee 64 
GaAlTETAKOLrS cr 5: ~cis Sis Pesenas ceeeeiadaser 6+10 | 6+10 5+9 5+9 |x+10 | x+10 5+9 
ewer. od opetoas =~ ee eggs «ae 94 87 77 75 69 67 71 
Ste ue MOA. 2 5 cos eciad «hice ee = smn 22 24 24 23 24 24 23 
BRIN DOE operas os oo ce peal ata SE sire eo 44 46 43 42 41 42 38 
Diameter, upper eye..........--.-.--- 7 7 7 7 7 8 7 
Snout from upper eye..........-...--- 5.5 5 6 OY fea Sees eee eee al eee 
Maxillary, eyed side..i. 0.222222 02 222. 7 ii yaa 7 7 8 fi 
MGELOTA) CVG SIGS disca < -elnie = «sirloin = 12 12 12 11.5 12 13 12 
meniral eyed SIdG.\\.0-----54-00-c-5-- 9 9 10 10 11 11 10 
LLY SVL W206 EN ee a eae 27 28 27 28 28 29 28 
PGI | CORSA 2 aos} era. 5 ain = wipiopininrsrelnie = + 11 12 11 11 11 12 12 
1 (eye lols 2) 2) ae al ees eS ee 11 11 il 11 11 12 12 

PLEURONICHTHYS CORNUTUS (Temminck and Schlegel). 

Platessa cornuta TEMMINcK and ScHLEGEL, Fauna Japonica, Poiss., 1846, p. 179, 
pl. 90, fig. 1. Nagasaki. 

Pleuronichthys cornutus JoRDAN and Starks, Proc. U.S. Nat. Mus., vol. 31, 1906, 

p. 201. 
Albatross stations 4878 and 4885, Eastern Sea. 

Albatross station 4946, near Kagoshima, south coast of Kiusiu. 
One specimen from Tsuruga, collected by the Albatross on July 24, 

1906. 

In 30 specimens, including several in the collections of Stanford 
University, 15 have 5 gill-rakers on the lower limb of the arch, 13 
have 6, and 1 has 7, another has 2+7 on the blind side, 2+9 on the 
eyed side; the rudimentary gill-rakers are counted. 
One specimen, 112 mm. long, from Swatow, China, reported on by 

Rutter,' collected by Miss A. M. Fielde, and in the collections of 
Stanford University, shows several points of difference when com- 
pared with Japanese specimens. The gill-rakers are more numerous, 
longer, and slenderer, 3 on the upper limb on both sides, 8 on the 
lower limb of the blind side, 7 on the lower limb of the eyed side, the 
total number 10 or 11 instead of 7 or 8 as usual in Japanese speci- 
mens. The spines of the head are developed more strongly. The 
height of the spine at the posterior end of the interorbital, measured 
from the lower surface of the interorbital bone, is 2 in upper eye (3.5 
or rarely 2.7 in Japanese specimens). The spine at the anterior end 
of the interorbital is of the same length as the posterior spine when 
measured from the upper ridge of the interorbital. Four dorsal rays 
are extended on the blind side of the head, reaching to opposite the 
upper margin of the premaxillary. In Japanese specimens only 3 
rays are on the blind side of the head, and they do not extend to the 
upper margin of the premaxillary. 

The specimen, collected by A. M. Fielde at Swatow, China, may 
finally prove distinct from P. cornutus, but the material at hand does 
not justify its description at present as a new species. 

1 Proc, Acad. Nat. Sci., Phila., 1897, p. 88. 
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The anal spine is very slightly developed in the young, absent in 
the adult. 

Three of the specimens collected by Jordan and Snyder at Aomori, 
Japan, show a remarkable variation of the anterior rays of the 
dorsal fin; they are not deflected onto the blind side as normally in 
Pleuromchthys, but are borne on a thick hook, which is extended 
nearly straight forward. This variation may have been produced dur- 
ing the translation of the eye. These specimens, and to a lesser 
degree other specimens from the same locality, show a more or less 
complete coloration of the blind side. 
Measurements in hundredths of length to base of caudal. The 

first specimen is from Swatow, China. 

Albatrass Station «2 0522.3 oaeceen aes en eee 4878 4885 4946 4946 4946 | 4946 
Dorsal rays ee oe eo ue eee ek 76 70 71 74 76 70 70 
“AMOLTAYS As. Ueber. Bere. ees ga 55 51 51 51 51 50 50 
Pectoral rays ce eset ee eee 9 10 9 | 9 8 8 9 
Gill-rakers ieee ae naee ae sea See 3+8 3+5 3+5 3+5 3+6 3+5 |} x+5 
eng thay srt ooo ee ae we 112 138 97 93 92 91 82 
Thenethe Mead. eso aoe eee nee 2 1 24 24 24 24 24 
Depth, bady. fost ee a 51 49 51 49 51 50 
Diameter, Upper eyers =. L452 tess. Se 8 6.5 7 7 8 8 7.5 
Snout from MppeEenieye- 52-5. iat oS. 4k 4 4 4 4 4 4 4 
Maxillary. ©y eG SId6=" 2 oss odes aee a6, 6 7 6 6 6 6 
Pectoral, eyed SIGOe teens tae eee 14 13 12 11 13 13 13 
Ventral, eyed SIGGe oe eke seas ate 10.5 9 10 10 10 10 10 
Length, SeaGdal oe cubs Pease eS. 28 29 28 28 29 30 32 
eInIG GOTSaL. oo oko oe eee ee 17 14 17 17 17 18 18 
Fight anal Ws dee eek Sayan ae 17 13 17 17 17 18 18 

LEPIDOPSETTA BILINEATA (Ayres). 

Platessa bilineata Ayres, Proc. Cal. Acad. Sci., 1855, p. 40. San Francisco, 
California. 

Lepidopsetta bilineata Grit, Proc. Acad. Nat. Sci., Phila., p. 195.—Jorpan and 
Starks, Proc. U. 8. Nat. Mus., vol. 31, 1906, p. 203. 

Two young specimens from Petropavlovsk, Kamchatka, collected 
by the Albatross, June 18, 1906: 

Dorsal Anal Gill- 
Tays. A ; rakers. 

LEPIDOPSETTA MOCHIGAREI Snyder. 

Lepidopsetia mochigareti SNyDER, Proc. U. 8. Nat. Mus., vol. 40, 1911, p. 547; 

vol. 42, 1912, p. 440, pl. 58, fig. 2. 

Albatross station 4808, Tsugaru Strait. 
Albatross station 4993, Sea of Japan, northwest of Hokkaido (Yezo). 
Albatross stations 4999, 5003, and 5004, Gulf of Tartary. 
Albatross stations 5006, 5007, 5008, and 5010, Aniwa Bay, Sakhalin 

Island. 
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Albatross station 5031, Yezo Strait. 
Albatross station 5067, Suruga Gulf, Hondo. 
This species seems to represent L. bilineata in northern Japan, and 

differs from that species as follows: 
1. Higher, sharper interorbital. 
2. Usually larger eyes. 
3. Upper profile of head straighter. 
4. Smaller scales, pores 95 to 99 rather than 79 to 95. 
5. Anterior nasal flap shorter, reaching only one-half the distance 

to posterior nostrils, nearly reaching posterior nostril in L. bilineata. 
6. The mucous pores of the head are much more pronounced. 
7. One or two instead of three or four series of scales on anterior 

border of orbits. 
8. The scales are smoother, and of a different character, the 

roughest with 2 rows of spines, 2 in the apical row, and 5 or 6 in a 
row parallel with this; L. bilineata has a similar apical row, and 
about 10 to 15 in the other row; 

9. Head more acute; 
10. Fewer gill-rakers, 3 or 4+7 to 9 in L. balineata. 
Gill-rakers in L. mochigaret: 

. On eyed | On blind 
Specimens. side. side. 

5 2+5 2+5 
2 2+6 2+6 
3 2+5 2+6 
3 2+6 2+5 
1 24+6 147 
1 2+6 1+8 

A minute rudimentary gill-raker is sometimes present on the 
upper limb of the first arch, but is not included in the table. 

The fin formula agrees with that of L. bilineata. 

Measurements in hundredths of length to base of caudal. 

ANUCETOSS SEAUIOM ie loess eee see 4993 4999 4993 4808 
WW ORSAIAVS = Ys sUeteeee Soeur MEE Peters e oboe li. 75 77 74 72 
ACVTEES Cig Ph UM DES Lea oa eae pee ee 59 60 59 57 
OPO icy ars tie ie oe bo wits XE cake Wie Te Lineig as se 96 95 98 97 
PPORORAU NAV Neste see ou Se hone Ge tics ace wewescs 10 10 10 10 
Length to base caudal,mm ...................-- 262 242 183 148 
Length of accessory branch in the lateral line....| 6.5 4.5 4.5 5 
GET REAG ih eh new oree = Sob evbinc ceceeiagec=% 27 26 29 29 
[15g JT (oa heii ache me loa eee anal Ogi 48 48 47 47 
Dismieten, Upper OVO! s. bobs dds. seiew sek cds ¥e se 6 6 7 7 
SHOE POM GP PCL OLD so ewes rece cnc cedure ee 6 6 6 6 
Ri GRAUAR OVE SIGs an cmind ade bu bs dc eckene ca ate 6.5 7 8 8 
PECIDLAI EVOL. <n cece cnn ccinmnnannasnjeisigs 12 13 14 15 
PECrOra A Wn RIGO. 24.5. teacseseawecssstahnese 8 10 10 10 
PO OER SAGO, ain a wen gneve p anietosienavun ganaa's 9 10 10 10 
PICT SCLOTSAD shi hie cieyhinig Sdinkhin odes bo edgar’ 11 12 12 14 
PAGINRU RID ycla ec a cas cco an one memegunmmadan et 11 12 12 12 
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Genus LIMANDA Gottsche. 

The fauna of northern Japan (including Sakhalin Island) is rich in 
species of this genus, 9 being known, 3 of these, from Sakhalin Island, 
being here described as new. 

Key to the species of Limanda found in Japan and Sakhalin Island. 

a1. Teeth conical, in an irregular series more or less extended on eyed side of jaws. 
b1. Limanda.—Snout not produced; no yellow streaks on blind side. 

c!. Interorbital moderate, horizontal, scaly. 

d'. Scales ctenoid, os with Abou 10 spines; lower jaw not projecting; ridges 

of head not prominent. 
e!. Depth, 0.44 to 0.55; teeth in an even row; upper jaw of eyed side 

arched 2335s. os Reeth eee dee ess ocets ee aspera 

e”. Depth, 0.39 to 0.46; teeth more separated and uneven; upper jaw of 

Byed side nearly Sirabenge oo. ose ss. cle mee coe ke ee sakhalinensis. 
d*. Scales ctenoid, each with a single spine; lower jaw projecting; ridges of 

head spronunent::..2:. 8855, Dole it. Fe fee asprella. 
c?. Interorbital narrow, sharp and naked; depth, 0.415 to 0.47.......... korigaret. 

6?. Myzopseita Gill—Snout produced; yellow streaks along bases of vertical fins 
on blind side. 

gi. Scales about 70, cycloid on blind side...................-----------widorum. 
g?. Scales about 90, ctenoid on blind side......-... 22 ....2.-.---ce-- proboscidea. 

a?, Limandella.—Teeth broad, truncate, close-set, confined chiefly to the blind side 
of each jaw; mouth very unsymmetrical. 

hi}. Dorsal rays, 61 to 63; eyef:7 to 6.9m head........- -.---22.2 eee schrenki. 
h?. Dorsal rays, 65 to 75; eye, 4 to 5.5 in head. 

71. Snout slender; interorbital narrow, naked in front..........-..- angustirostris. 
77, Snout blunt; interorbital wide, entirely scaled....................yokohamae. 

LIMANDA ASPERA (Pallas). 

Pleuronectes asper PALLAS, Zoogr. Rosso-Asiat., vol. 3, 1811, p. 425. 

Limanda aspera JornpDAN and Starks, Proc. U.S. Nat. Mus., vol. 31, 1906, p. 204. 

Numerous specimens from Petropavlovsk, Kamchatka, collected 
on June 18-19, 1906, by the Fisheries steamer Albatross. 

Description of a siete 132 mm. long, from Petropavlovsk, Kam- 
chatka. 

Length of head, 0.245 of total length without caudal; depth, 0.45; 
dorsal, 77; anal, 57; pores in the lateral line, 83. 
Head thick and rounded; elevation above the eye slight; ventral 

outline nearly straight, the posterior end of mandible not prominent; 
greatest width of head, 0.09; eyes small, nearly round, equal, and 
on nearly the same vertical, the upper inserted high, its longitudinal 
diameter, 0.05; eyes separated by a moderate, flat interorbital, its 
entire width, 0.02; head without spines or tubercles, the ridge 
posterior to eyes little developed, its surface slightly rough; nostrils 
of the blind side nearly on ridge of snout, those of eyed side in the 
same horizontal line in front of interorbital; edges of all nostrils 
entire; both nostrils tubular, the posterior tube small with puckered 



No. 2082. FLOUNDERS AND SOLES FROM JAPAN—HUBBS. 479 

edges; snout obtuse, gently curved, its length from upper orbit, 
0.04; dorsal outline of snout at right angles to upper margin of 
premaxillary; maxillary of eyed side reaching vertical of anterior 
margin of pupil; upper jaw strongly arched upward and outward 
anterior to the lower eye; posterior edge of maxillary broad, its 
greatest width, 0.025; length of maxillary of eyed side, 0.065, of 
blind side, 0.07; teeth blunt, in a somewhat irregular row, often 
truncate, some even indented; gill-rakers short and stout, 7+10, 
the longest, 0.013. 
Body oval, rather robust, its width 0.20 of its depth; depth of 

caudal peduncle, 0.11; tip of mandible to anus, 0.29 (varying to 
0.33); the anus partly on blind side. 

Scales spinous on eyed side, cycloid on blind side (scales rough 
on both sides in larger specimens). Lateral line with a moderate 

arch in front, 6 rows of scales between its highest part and the hori- 
zontal portion, height of curve 11 in straight part, its length 3.5 in 
straight part (varying to 3 in larger specimens); one branch of lateral 
line extends sharply upward from the nape, for most of its length 
parallel to the bony ridge; the suborbital branch extends as a semi- 
circular arch to tip of maxillary, clearmg the lower margin of orbit 
by 0.012, with 18 (to 20) pores; interorbital with 1 or 2 uneven rows of 
cycloid scales (often with 3 rows of ctenoid scales in larger speci- 
mens) ; tips of snout, lips of both sides, and the exposed portion of the 
opercular bones and the ridge anterior to nape on the blind side 
naked. Fins on eyed side with a few small scales on rays. Dorsal 
beginning on median line over anterior border of pupil, rising to the 
fortieth ray, its greatest height 0.13, distance from tip of snout to 
base of highest dorsal ray, 0.58; fleshy tips of rays free; anal sim- 
ilar, its highest ray about middle of fin; anal spine present; caudal 
slightly rounded, 0.20; pectorals broad and rounded, each of 11 
rays, length, eyed side, 0.16, blind side, 0.11; ventral of blind side 
slightly anterior, length of each, 0.10, extended to second anal ray; 
each ventral of 6 rays. 

Color brown, with irregular spots of constant position, 1 spot 
on lateral line at about the middle of its straight part, 5 to 8 above 
the lateral line below the dorsal base a distance about equal to the 
diameter of the eye; similar spots near anal fin, and others in 
various positions; about 8 vertically elongate spots on dorsal, about 
7 on anal, in addition to which all the fins of the eyed side are finely 
spotted. The spots are less evident in larger specimens. “The 
lower side of the vertical fins is always yellow.” ! 

An adult female, 289 mm. long without caudal, from Aniwa Bay, 
Sakhalin Island, is identical with specimens from Alaska. Dorsal, 
70; anal, 54; pores, 80; gill-rakers, 6-8; length of head, 0.25; 

1 Note taken by Dr. C. H. Gilbert from these specimens. ; 
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greatest width of head, 0.087; diameter of upper eye, 0.04; inter- 
orbital width about 0.02, wide and flat, with a median row of spinous 
scales, anterior border of orbits and snout above nostrils with non- 
imbricate, spinous scales; length of snout from upper orbit, 0.04; 
length of maxillary, eyed side, 0.07, blind side, 0.077; scales rough 
on both sides; suborbital branch of lateral lme with 18 pores; 
length of pectoral, eyed side, 0.165, blind side, 0.125; length of 
ventrals, 0.105; length of caudal, 0.204; height of dorsal, 0.145, of 
anal, 0.14. Color dark brown, with large blackish markings. 

Table of measurements in hundredths of length to caudal base. 

Dorsal'rayss sess oseee ce eee 77 69 70 68 72 68 69 67 70 | 70 
Amal TAY Seonc este sec ya ee ee 57 53 55 53 58 54 53 53 54 | 55 

OLes See see a TNs Te ee 83 8 80 8 8 85 84 87 90 | 83 
Gill-rakers) 2.83 520% Ue se ce 7+10 | 5+8 |} 54+8 | 5+8 | 6+8 | 649 | 5+9 | 549 } 64+9 |6+8 

TEVA Ue EAE OTe erate 132} 114] 111} 113] 109} 112; 108} 107] 103) 95 
Mengthivhead ons feo 2c ae eee 24.5 25 2 2 25 25 26 25 |25.5 
Depth Hody. 02. fe Aa 45°) 4B" 49) a7 ag Aa 460) CAS ee 
Diameter, upper eye... ..-..----2. 6 5 D) | 2 Sale bo. 5 6 6 6 
Snout from upper eye....-.-..... 5 4 4 4 4 4.5 4°) 455 
Maxillary, eyed side...........-.- 6.5 7 7| 6.5 7 
Pectoral, eyed side.........--...- 16 15 14 15 17 14 15 16 13 | 15 
Ventral, eye@side.. -.e 5.2222. <2 10 10 11 11 11 10 10 10 10, |. a 
iensthcaudale sre 5-222. toe 20 21 22 22 23 20 23 23 22 | 22 
Height dorsalcoo sc ad aos one 13 14 15 14 13 15 15 15 13 | 15 
EROIOHT wearmal She oe Soe eee c 13 14 13 13 13 16 14 15 135) AS 

LIMANDA SAKHALINENSIS, new species. 

Plate 26, fig. 6. 

This species is closely related to L. aspera, but differs in the follow- 
ing points: 

1. Plain coloration. 
2. Sharper, more compressed head. 
8. The suborbital branch of lateral line on head with fewer pores, 

opening in much more pronounced tubes, the number 11 to 13 (18 
to 20 in L. aspera). 

4. Form more slender, depth 0.39 to 0.46 of total length without 
caudal (44 to 55 in L. aspera). 

5. Teeth more conical, more separated, and more uneven in size. 
6. Upper jaw of eyed side much less arched. 
Type-specimen.—Cat. No. 75674, U.S.N.M., a male 155 mm. long, 

from Albatross station 5013, in Aniwa Bay, Sakhalin Island; depth, 
43 fathoms. : 
Length of head, 0.25 of total length without caudal; depth, 0.425; 
dorsal, 74; anal, 58; pores in lateral line, 91. 
Head sharp, slender, and compressed (more so than in L. aspera), 

the dorsal and ventral outlines similar; greatest width of head, 0.07; 
eyes similar to those of L. aspera, diameter of upper, 0.055; inter- 
orbital narrow and with a more pronounced ridge than in L. aspera, 
its total width 0.015; head without spines or pronounced ridges, 
the ridge posterior to eyes nearly obsolete, even less evident than 
in L. aspera; nostrils in short tubes, edges of posterior nostril of 
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blind side wavy; snout slightly curved, its upper margin indented 
at posterior end of premaxillary spine, its length from upper orbit 
0.05, its outline not quite perpendicular to upper margin of pre- 
maxillary; maxillary not reaching vertical of anterior margin of 
pupil by about two-thirds diameter of pupil; jaws of each side 
nearly straight, the mouth being nearly symmetrical; maxillaries 
not so wide posteriorly as in L. aspera, their greatest width 0.02; 
length of maxillary of eyed side 0.075, of blind side 0.08; teeth 
conical on both sides of jaws, a few along sides of both jaws some- 
what enlarged, making the series more irregular than in L. aspera; 
gill-rakers longer than in ZL. aspera, more constant in size, the ante- 
rior 4 or 5 on the lower limb not being greatly reduced, the number 
5 + 10; length of longest gill-raker 0.016. 
Body oval, rather angular at both extremes, its greatest width 0.18 

ofits depth; depth of caudal.peduncle, 0.11; tip of mandible to anus, 
0.33; anus partly on blind side. 

Scales on eyed side provided with a single row of sharp but rather 
weak spines, 0 to 10 in number. Lateral line with an arch, about 7 
rows of scales between its highest point and the horizontal part; 
height of arch 12 instraight part, length 3.8; the suborbital branch of 
lateral line less semicircular than in L. aspera, with 13 pores, clearing 
the margin of the lower orbit below pupil by 0.01; pores in lateral 
line, both on head and body, in much more pronounced tubes than 
in L. aspera; interorbital with 3 rows of spinous scales, widening 
posteriorly to 4 rows; snout, except for anterior margin of orbits, 
lips on both sides, and on the blind side the exposed portion of the 
opercular bones and the ridge anterior to nape, naked; fins of eyed 
side with a few small scales on rays. 

Fins as in L. aspera, except that the ventral is shorter, extending 
only to anal spine. Height of dorsal, 0.145; of anal, 0.13; length of 
caudal, 0.21; of pectoral, eyed side, 0.14; blind side, 0.10; ventrals 
almost perfectly symmetrical, each 0.09. 

Color uniform brown, without spots on fins or body. 
Paratype.—No. 22530, Stanford University Museum. A male 128 

mm. long, from Albatross station 5025, in 52 fathoms off the east 
coast of Sakhalin Island. 

Length of head, 0.24 of total length without caudal; depth, 0.39; 
dorsal, 69; anal, 54; pores in the lateral line, 83; greatest width of 
head, 0.07; diameter of upper eye, 0.06; entire width of interorbital, 

0.015; posterior nostril of the blind side with indented edges; length 
of snout from upper orbit, 0.04; maxillary of eyed side, 0.07, its 
greatest width, 0.02; gill-rakers 5+9, length of longest, 0.016; 
greatest width of body 0.20 of its depth; tip of mandible to anus, 
0.30; length of arch in lateral line 3.5 in straight part, its height 14 
in straight part; interorbital with a single series of ctenoid scales, 

59758°—Proc. N. M. vol. 48—14-——31 
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widening to 2 rows posteriorly; 11 pores in suborbital branch of 
lateral line; height of dorsal, 0.13; of anal, 0.13; length of caudal, 
0.21; of pectoral on eyed side, 0.15; of pectoral on blind side, 0.11; 

of ventral on eyed side, 0.095, both ventrals similar and symmetrical; 
color uniform brown, unspotted on body and fins. 

Another specimen, a male, 171 mm. long to base of caudal, was taken 

at Albatross station 5008, Aniwa Bay, Sakhalin Island, 40 fathoms. 
Depth, 0.46; dorsal, 71; anal, 55; pores, 84; greatest width of head, 

0.07; diameter of upper eye, 0.05; entire interorbital width, 0.015; 
maxillary of eyed side, 0.07; gill-rakers, 7+9; greatest width of body, 
0.15 of its depth; tip of mandible to anus, 0.325; length of arch in lat- 
eral line 3.5 in straight part; its height 11.2 in straight part; inter- 
orbital at its narrowest point with 2 rows of ctenoid scales; 11 pores 
in suborbital branch of lateral line; height of dorsal, 0.125; of anal, 
0.135; length of caudal, 0.21; of pectoral, eyed side, 0.12; blind side, 

0.10; of ventrals, 0.095. Scales of blind side weakly ctenoid. 

LIMANDA ASPRELLA, new species. 

Plate 27, fig. 7. 

Type-specumen.—Cat. No. 75668, U.'S.N.M. A male 185 mm. long, 
- from the fish market of Korsakov, Aniwa Bay, Sakhalin Island, col- 
lected by the Albatross on September 25, 1913. 

This species differs from Limanda aspera and L. sakhalinensis in 
the much smoother scales, only a few scattered ones with a single 
median spine, while in the related species spines are present on most 
of the scales and may be as numerous as 10. It also differs in the 
more pronounced ridges of the head and in the projecting lower jaw. 
It resembles L. aspera and differs from L. sakhalinensis in the arched 
upper jaw of the eyed side; in having 18 pores in the suborbital branch 
of the lateral line; in the less compressed head; and in the deeper body. 

Length of head, 0.27 of total length without caudal; depth, 0.53; 
dorsal, 69; anal, 55; pores in the lateral line, 82. 

Head comparatively long, rather wide, its greatest width 0.09; 
dorsal outline gently raised above eye; ventral outline nearly straight, 
the posterior end of mandible not prominent; eyes equal in size and 
on the same vertical; diameter of upper eye, 0.05; eyes separated by 
a wide, raised interorbital; its entire width, 0.02; ridge not sharp, 

but extended forward to form a high and prominent ridge on the 
anterior margin of the lower eye; ridge behind upper eye sharp and 
prominent; nuchal tubercle strong; ridge of preopercle strong and 
angular; nostrils of eyed side as in L. aspera; the edges of the pos- 
terior nostril of the blind side sharply indented; region of snout sub- 
quadrate in outline, its length from upper orbit, 0.05; upper jaw of 
eyed side strongly curved anteriorly, the lower jaw projecting; the 
teeth of the lower jaw visible, without the snout, when the mouth is 
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closed; maxillary of eyed side extending to below anterior margin 
of pupil; its greatest width, 0.02; its length, 0.075; length of maxil- 
lary of blind side, 0.085; teeth bluntly conic, in a rather uneven 
series on both sides of jaws, those on the eyed side of upper jaw 
strong but short; gill-rakers, 6+9, those on the upper limb and 
the anterior 4 of the lower limb considerably reduced in size, as in 
L. aspera. 
Body ovate, rather angular at anterior end, more compressed than 

usual, greatest width 0.16 of greatest depth; depth of caudal pedun- 
cle, 0.115; tip of mandible to anus, 0.25; anus partly on blind side. 

Only a few scattered scales ctenoid, those with only a single 
median spine, the ctenoid scales mostly on eyed side; a few scales 
in a rough area in front of ventrals, on each side, with 2 spines; 
scales on upper pectoral ray with 1 spine; interorbital and anterior 
margins of orbits with a single row of cycloid scales; head with 
naked areas as in preceding species; arch of lateral line long and 
regularly semioval in form, its length 3 in straight part, its 
height 10. | 

Fins as in related forms, except that the highest dorsal rays are 
nearer the middle of the body; pectoral long; anal spine present; 
ventrals symmetrical, their tips reaching origin of anal. Height of 
dorsal, 0.15; of anal, 0.15; length of caudal, 0.20; of pectoral, eyed 
side, 0.18, blind side, 0.12; of ventrals, 0.105, both ventrals alike. 

Color uniform dark brown on body and fins. 
Only the type known. 

LIMANDA KORIGAREI, new species. 

Plate 27, fig. 8. 

This species is related to others of the L. aspera group, but differs 
from them in the high, naked interorbital and anterior margins of 
orbits, the ridge oblique, the anterior end the higher; and in the 
longer, more elliptical arch in the lateral line. The suborbital branch 
of the lateral line has 14 or 15 pores, 11 to 13 in L. sakhalinensis, 
18 to 20 in L. aspera. 

T'ype-specimen.—Cat. No. 75669, U.'S.N.M. A male 234 mm. long 
to base of caudal, from Albatross station 5008, Aniwa Bay, Sakhalin 
Island, depth 40 fathoms. 

Length of head, 0.25 of total length without caudal; depth, 0.47; 
dorsal 73; anal, 59; pores in the lateral line, 90. 

Head sharp and compressed, as in L. sakhalinensis; orbits some- 
what elliptical, the upper slightly posterior; diameter of upper eye, 
0.055; eyes separated by a high, narrow, naked interorbital, the 
entire width of which is 0.010; the ridge sharp, extending from a 
prominent anterior margin of lower orbit to posterior margin of 
upper orbit; edges of posterior nostril little expanded; snout in- 
dented above, its length from upper orbit 0.05; jaws straight, the 
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mouth nearly symmetrical, the maxillary of eyed side not reaching 
to below pupil, its greatest width 0.02, its length 0.07; length of 
maxillary of blind side, 0.075; teeth bluntly conic on sides of jaws, 
in a subequal series; gill-rakers, 7+ 10. 

Body nearly oval, the ventral surface slightly more curved than 
the dorsal, strongly compressed, the width only 0.16 of depth; tip 
of mandible to anus, 0.315; anus nearly on midline. 

Scales of both sides ctenoid, not very rough, as in L. sakhalinensis; 
but with finer and more numerous spines than in L. aspera; inter- 
orbital, anterior margin of orbits, snout, and jaws naked, excepting 
a few scales near tip of maxillary; suborbital branch of lateral line 
with 15 pores. Arch in lateral line long and low, regularly semi- 
elliptical in form, its length 3.2 in straight part, its height 12. 

Fins short; ventrals symmetrical, reaching anal spine; height of 
dorsal, 0.125; of anal, 0.12; length of pectoral, eyed side, 0.136; 
blind side, 0.116; ventrals, 0.085. 

Color uniform brown on, body and fins. 
Kori-garei is the Japanese name for L. schrenkt. 
Paratype-—No. 22532, Stanford University Museum, from Alba- 

tross station 5007, depth 42 fathoms. 
Other specimens from station 5012, 42-43 fathoms; 5011, 42 

fathoms; all in Aniwa Bay, Sakhalin Island. 

Albatross station == fe. a 28 4922 oF Se 5007 5011 | 5012 
Dorsalraysee ss ees ee eee 77 72 73 
ATIAUT AVS 5 caek meme ene AEE 63 55 55 
POLOS He Ss See) Mee oes Seca os Seats 85 4 86 
Gillerakers. 532 a ee ee ee 6+10| 6+10)} 6+10 
Length to base of caudal, mm......-- 180 172 93 
ene head 228 soe eee eee 23 23.7 23 
Depth; Dody ces Aes Se ae 42 44.7 | 41.5 
Diameter, upper eye...--...--.------ 6 6 5 
Snout from upper orbit............-. 4 4 4.5 
Maxillary, eyed sidG-. 0-55 ss Jscese 7 7 6.5 
Peetoral, eyed Side: c-2. 252. 52¢+ 22s: 12 13}; 1.5 
Ventral, eyed side, 9-2 35-5. -ceeboe 8.5 9 8 
Height, dorsalac sexe exeeren wise se 12 Ales) ee 
Freight, anal.c. ono Scere ate 12 17 |) Ae 

LIMANDA IRIDORUM Jordan and Starks. 

LIimanda iridorum Jorpan and Starks, Proc. U. 8S. Nat. Mus., vol. 31, 1906, 

p. 206, fig. 14. Mororan. 

Two large specimens from Korsakov, Aniwa Bay, Sakhalin 
Island, collected by the Albatross, September 25, 1906. 

Three small specimens, collected at Mororan, Japan, July 6, 1906, 
by the Albatross. 

Length. Dorsal Anal Pores. | Gill-rakers. 
rays. rays. 

mm. 
287 59 46 73 5+11 
277 61 45 73 5+11 
96 65 47 77 5+12 
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The specimens from Korsakov have a broad band of yellow below 
dorsal base and above anal base, on the blind side. 

LIMANDA ANGUSTIROSTRIS Kitahara. - 

Limanda angustirostris Kiranara, in Jordan and Starks, Proc. U. 8. Nat. Mus., 
1906, p. 208, fig. 15. Aomori. 

Albatross stations 4815, 4816, 4817, near Sado Island, Sea of Japan. 
Albatross station 4832, off Tsuruga, Sea of Japan. 
Albatross station 4842, Dogo Island, Oki Group, Sea of Japan. 
These specimens differ from the types from Aomori, Hokkaido, in 

the smoother scales and in the more pronounced spots. The type 
description gives the color as ‘‘uniform slaty brown, without definite 
markings. The unpaired fins lighter; no color on the blind side.’ 
Traces of definite spots can be found on the paratypes, corresponding 
to those on the specimens from the Sea of Japan. The color may be 
described as follows: 

Dorsal and anal fins with about 8 bars covering about one-third the 
length of a ray; below base of dorsal a series of 4 to 7 large dark- 
brown spots, edged with gray on their lower margins; 4 large dark 
spots on lateral line, 1 at its origin, 1 at posterior end of arch, 1 at 
base of caudal peduncle, and 1 between the last 2; these are some- 
times bordered with gray, the anterior 2 on their posterior borders, 
the posterior 2 on their anterior borders; 1 or 2 small spots may be 
present above the ventrals, and 4 or 5, bordered above with gray, 
above the anal base; caudal with a spot on each side of the lateral 
line. : 

Measurements in hundredths of length to base of caudal. 

Albatross station.....-.......... 4816 | 4842 | 4815 | 4815 | 4816 | 4816 | 4832 Aomori. 

REP AMUAN Suet Miele ccise eee aks s 72 67 67 68 70 73 69 71 71 | 71 
PNR AS ea clare le Boiss n dn pie-n’e psn Ba ool Won bo. Bale SS Sal Bs Gy ea maa ee 
UGS yo ee i oe a 74 74 74 76 77 75 3 78 74 | 76 
PAE AICODS save osghy «i ,550/0, bene, sstuaiecoie,s 2+6 | 3+6 | 3+6 | 3+6 /13+8 | 3+6 |13+8 || 2+6 | 2+6 |138+8 
MACS UMN MAM. eke cd se nea sec ses 202} 152) 147] 144] 183] 127] 115 || 235] 163 | 153 
Meme Ty WCAG se 6 ouside as cave oe 24 28 27 25 26 26 26 26 PAL Par 
LUST UC TICPD) 0701 6 by eel aa ea 42 43 38 38 40 38 41 44 43 | 39 
Arch of lateral line in straight 
aU Marae ers ts ccs a ikemiset eae B41 3.3] 3.7) 3.41 3.4) 3.5) 3.6], 3.7] 3.61 3.7 

Diameter, upper eye............. 6 7 7 6] 6.5 u 5 
Snout from upper eye........... 4 4 5 4] 4.5 4 4 5] 4.5 4 
Maxillary, eyed side............. Bl sss stele 6 6 6 6 6 || 6.5 6 6 
Pectoral, eyed side.............. 14 16 15 11 13 14 15 16 17} 16 
Ventral, eyed side............... 9 10 9 8 9} 915 10 9.5 LO ras 
Length, caudal............ pete ZO Doc Do Oi Born aa ey 19... OP j2b 8 
Petey GOrsale 1) oo skis els ole en «0's 13 14 14 13 14 15 15 14 16} 15 
UCU RTA via ys usa disse alee’ oie ras 12.5 14 | 13.5 13 14 14 14 12 Hanke to 

1 Last 2 rudimentary. 

The last 3 specimens of the table, from Aomori, are paratypes. 

LIMANDA YOKOHAMAE (Giinther). 

Pleuronectes yokohamae GintuER, Shore Fishes, Challenger, 1880, p. 69. Inland 
Sea; Yokohama. 

Limanda yokohamae Jorpan and Starks, Proc. U.S. Nat. Mus., vol. 31, 1906, p. 209. 

One specimen from Saigo, Dogo Island, Oki Group, in the Sea of 
Japan, collected by the Albatross. 
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Dorsal, 65; anal, 53; pores, 80. Another specimen from Ebisu, 
Dogo Island. 

This species is possibly the same as L. schrenki Schmidt (misspelled 
L. schrencki by Jordan and Starks). LZ. herzensteina Jordan and 
Snyder, is a very doubtful synonym. 

Genus LIOPSETTA Gill. 

Liopsetia Grit, Proc. Acad. Nat. Sci. Phila., 1864, p. 217 (glaber=putnamt). 
Euchalarodus Gru, Proc. Acad. Nat. Sci. Phila., 1864, p. 222 (putnami). 

This genus differs from Limanda in the broad appressed pharyn- 
geals, with blunt teeth, and in lacking the semicircular arch in the 
lateral line, although a high curve may be present. Jnopseita is also 
very close to Pleuronectes, but that genus has a single row of teeth on 
each side of the lower pharyngeals. The males of all known species 
have much rougher scales than the females. Difference in the char- 
acter of the lower pharyngeals and of the arch in the lateral line seems 
to separate two natural groups, which are here described as subgenera. 

GAREUS, new subgenus. 

This subgenus includes only Liopsetta obscura (Herzenstein) and is 
characterized by the high curve in the lateral line, its height about 
five in straight part, and by the broad lower pharyngeals, closely 
appressed for half of their length, each side with two rows of large 
blunt teeth. 

Type of the subgenus.—Pleuronectes obscurus Herzenstein.* 
‘‘Garei’’ is the Japanese word for flounder. 

LIOPSETTA Gill. 

This group includes Lnopsetta glacialis, L. putnami, and L. pinni- 
fasciata. It may be characterized by the straight lateral Ime, and 
by the massive lower pharyngeals, closely appressed for more than 
half their length, and nearly triangular in form, the blunt teeth of 
which are arranged on each side to form an inner, an outer, and an 
upper row, with one or more series between these. 

LIOPSETTA OBSCURA (Herzenstein). 

Pleuronectes obscurus HERZENSTEIN, Mélanges Biologiques, 1890, p. 127. Che- 
mulpo; Vladivostok. 

TInopsetta obscura JoRDAN and GitBERT, Rep. Fur Seal Invest., vol. 3, 1898, p. 
492.—JoRDAN and Starks, Proc. U.S. Nat. Mus., vol. 31, 1906, p. 217. ~ 

This species is superficially very similar to Limanda yokohamae, 
the low arch of that species closely approaching the high curve of 
Liopsetia obscura. The long, slender pharyngeals in the former 
species (as usual in Limanda) not being appressed, and with two 
rows of conic teeth, easily separate it from Liopsetta obscura. 

1 Mélanges Biologiques, 1890, p. 127. 
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Two specimens from the market at Korsakov, Aniwa Bay, Saghalin 

Island. 
Dorsal, 60; anal, 44; pores, 79; gill-rakers, 4-7, 4-7; length, 

200 mm. 

Dorsal, 60; anal, 43; pores, 77; gill-rakers, 3-8, 4-7; length, 
222 mm. : 

LIOPSETTA GLACIALIS Pallas. 

Liopsetta glacialis Patuas, Itin., vol. 3, App., p. 706. 

Nine spécimens from Petropavlovsk, Kamchatka, collected by the 
Albatross, June 18-19, 1906. 

LIOPSETTA PINNIFASCIATA (Kner). 

Pleuronectes pinnifasciatus KNER, in Steindachner, Uber einige Pleuronectiden, 
etc., aus Decastris Bay, 1870, p. 422, pl. 1, fig. 1. 

Liopsetta pinnifasciata JorDAN and Srarxs, Proc. U.S. Nat. Mus., vol. 31, 1906, 
Bo 2k7. 3 

Two females, with cycloid, embedded scales, from the market at 
Korsakov, Aniwa Bay, Sakhalin Island. 

Dorsal Anal Pores Gill- 
Length. | “rays. rays. > | rakers. 

mm. 
285 59 42 73 4148 
275 57 41 76 4+10 

L. pinnifasciata is typical of the subgenus Liopsetia; it represents 
L. glacialis in the northern Japanese fauna, and is closely allied to it, 
differing in the deeper body, more pronounced bars on the fins, and 
the longer snout. 

DEXISTES RIKUZENIUS Jordan and Starks. 

Demstes rikuzenius Jordan and Starks, Proc. U. 8. Nat. Mus., vol. 31, 1906, p. 

212; Bull. U. 8. Fish Comm., vol. 22, 1902 (1904), p. 624, pl. 6, fig. 1. 

Albatross station 4842, Dogo Island, Oki group, Sea of Japan. 
Albatross station 5046, off Matsushima Bay. 
Albatross station 5094, entrance to Gulf of Tokyo. 
Arawas ariommus has the eye-ball scaly. It is identical with 

Deastes rikuzenvus as stated by Jordan and Thompson. 
Dr. C. H. Gilbert (MS.) made the following color notes on a speci- 

men from station 4843: 

Lower side of head except snout, all of abdomen on blind side, and a tapering 
area extending back on caudal peduncle silvery. Anteriorly this area includes more 
than half the distance between the lateral line and the dorsal outline, beginning to 
taper rapidly at origin of second half of its length. 
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Measurements in hundredths of length to base of caudal. 

A Thagiress Station ste ee ee en ae epee ees a eae hoe 5094 | 5046 | 4842 | 4842 | 4842 | 4842 
DOtsal Pays: oi6. ee ee 72 73 74 74 71 69 69 68 
Anal rayss 2 25.2 Ao Re Ae 55 60 57 60 59 56 55 57 
IPOress i325 Sots 24 ede ee ee eae 63 63 63 61 62 59 62 
GH racers. 4 2) ie eae er 4+7 | 347 || 447 | 3+7 | 447 | 34+8 | 447 | 3+7 
GLeDSth, Mm soe ee ee ee eee 2 93 92 145 75 | 134) 106 93 92 
Lene th, head: soa aes eee ae 25 27 23 27 | -24 26 26 27 
Depth, beady. a. ta ee eee ws eY 39 40 41 36 34 37 38 36 
Diameter Upper eyes see. Sei eo. ae es 8 9 8 9 7 9| 8.5 9 
Snout from TEPPER CYC etek Male. ooo ei 6} 5.5 5 6| 4.5] 4.5 5 5 
Maxillary Gye Sigg. se oe eke 7 8 7 8| 7.5 8 8 8 
Pectoral, eyed SIG ee SS a eee reemaes| ee 15 14 13 12 12 13 13 
Ventral, eyed Side Fe Ag ket ee cee ae 9 10 9 9 8 10; 10 10 
Length, endl sere eee ee 23 24 22 22 19 22 24 24 
eisht dered a5 2 eo eee ee cee 13 14 11 12 11 12 13 12 
Heihtraninl ce ers ose eee hes eee a eal aero 14 11 12 11 12 13 12 

The first specimen in the table is the paratype of D. rikuzenius, 
the second is the paratype of A. ariommus. 

PLATICHTHYS STELLATUS (Pallas). 

Pleuronectes stellatus Patuas, Zoogr. Rosso-Asiat., vol. 3, 1811, p. 416. 

Platichthys stellatus JonDAN and Starxs, Proc. U. 8. Nat. Mus., vol. 31, 1906, p. 
218. 

One specimen 177 mm. long, from the market at Korsakov, Aniwa 
Bay, Saghalin Island. 

Dorsal, 53; anal, 47; gill-rakers, 4+8. The stellate prickles are 
rougher than in specimens from San Juan Island, Wash., but no 
rougher than in Alaskan specimens. 

KAREIUS BICOLORATUS (Brasilewsky). 

Platessa bicolorata Brasttewsky, Nouy. Mém. Soc. Moscow, vol. 10, 1855, p. 260, 
Kareius bicoloratus JonpAN and Starks, Proc. U. 8. Nat. Mus., vol. 31, 1906, p. 

220. 

Two specimens collected at Hakodate on July 8, 1906, by the 
Fisheries steamer Albatross. 

1 xil- y orsal 
Length. | Head. | Depth. Hye. eres Snout. ee ae 

Mm. 
296 3.38 DAG 6.9 ay ba Wee ek 66 48 
170 3.4 2.28 5.75 3.9 4.9 i 52 

CLIDODERMA ASPERRIMUM (Temminck and Schlegel). 

Platessa asperimma TemMMINckK and ScHLEGEL, Faune Jap., Poiss., 1846, p. 177. 

Clidoderma asperrimum JorpDAN and Starks, Proc. U. 8. Nat. Mus., vol. 31, 

1906, p. 221. 

One specimen from Abitroee station 4859, off east coast of Korea, 
Sea of Japan. Two specimens from Albatross station 5019, off the 
east coast of Sakhalin Island. 

| 
| 

oh 7 m ty 
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Length. | Dorsal | Anal | wead. | Depth. rays. rays. 

m 
350 84 66 3.1 1 ey 
440 87 68 3.1 19 
233 82 63 3.4 2.1 

Three specimens from Mororan, Japan, collected by Jordan and 
Snyder, have the gill-rakers on the eyed side in each case 4+ 10; 
2specimens on the blind side have 4+ 10, the third 4+12. The 2 
larger specimens collected by the Albatross have a few rudimentary 
gill-rakers on the anterior end of the lower arch, increasing the num- 
ber on the eyed side to 4+ 12 or 13, on the blind side to 4 or 5+13 
or 14; 1 specimen has other rudimentary gill-rakers between the 
developed ones on the lower arch. If these are counted, the num- 
ber becomes about 4+ 18. 

The 6 longitudinal rows of bony tubercles are less evident in the 
larger specimens than in the smaller, or in Jordan and Snyder’s 
specimens from Mororan, 1 of which is figured by Jordan and Starks. 

This species has a long dorsal branch to the lateral line, the pores 
on the eyed side opening on large papillae, those on the blind side 
present, but usually filled with mucus, rather difficult to see. 

MICROSTOMUS STELLERI Schmidt. 

Microstomus stelleri Scumipt, Pisc. Mar. Orient., 1904, p. 247.—Jorpan and 

Starks, Proc. U. 8. Nat. Mus., vol. 31, 1906, p. 225. 

Albatross stations 4807 and 4808, Tsugaru Strait, between Hondo 
and Hokkaido (Yezo). 

Albatross station 5031, Yezo Strait, northeast of Hokkaido 
(Yezo). 

Albatross station 5041, off south coast of Hokkaido. 

Lower pharyngeals slender, as in M. kitaharae and in Limanda, 
with two rows of conical teeth. 

The young are beautifully colored, as shown by two young speci- 
mens from Albatross station 4808, and one collected at Hakodate by 
Jordan and Snyder. A large dark spot on the lateral line just be- 
hind the pectoral and another between this and the base of caudal 
are ocellated with light (probably yellow in life), each of these spots 
surrounded by a pale area; about five large pale markings along 
base of dorsal, four along base of anal; dark mottlings below dorsal 
in broad zigzag lines bordering the pale areas; base of caudal pale, 
caudal darkly mottled; dorsal, anal, and pectoral of eyed side finely 
mottled, other fins pale; body mottled elsewhere. Only traces of 
these spots are found in adult specimens. 
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Measurements in hundredths of length to caudal base. 

‘Athatnoss Station soos see eae 5031 5041 5041 5041 5041 
Dorsal Fayse.. eae eee ne ee 86 92 87 91 91 
AMAL PAYS 5 acl gee aoe eee ee eet 70 74 72 | 73 
POlOS) 2.0 24s oe ee eee EE ee oe | 124 116 124 AL7, sheet 
Gill-rakers: . < hopeae rere see on ctw ee 7+8 7+9 | 6+10 7+9 7+9 
Length qm. 22 aoe act ees toe | 238 243 208 205 202 
Length, Nae YG LR Se eS Le et Se 23 21 20.5 22 21 
Depth, body EA SARS Se See eu ety ae 39 41 39 39 40.5 
Diameter, VEDIO VC aeicor nos caso ns aac: 6 6 6 6 6.5 
Snoubironl upper eyes: io... sso. oe. 5 5 4.5 5 5 
Manallary eyed SIGG foo. =. tere Zl 5.5 5.5 5 5 
Pectoralievyediside@-- tn -- 222s.) ae 16 15 13 13 16 
Ventral, eyed STG eee a ee Oe 7 7 7 6.5 7 
Length, Te io 011 ote alae eee oe aS 20 20 20 20 20 
Heist MOrsal. © sc) cas pe snes an 5 see om 11 10 10 9.5 10 
Hoeisht: andk -.2¢ 520) tet 10.5 10 9.5 905 10 

MICROSTOMUS KITAHARAE Jordan and Starks. 

Microstomus kitaharae JornDAN and Starks, Bull. U. 8. Fish Comm., vol. 32, 

1902 (1904), p. 625, pl. 7, fig. 2. Matsushima Bay. 

Albatross stations 4816 and 4817, near Sado Island, Sea of Japan. 
Albatross station 4832, off Tsuruga, Sea of Japan. 

Albatross station 4842, near Dogo Island, Oki Group, Sea of Japan. 
Albatross station 4856, off east coast of Korea, Sea of Japan. 
Albatross station 4989, west coast of Hokkaido, Sea of Japan. 
Albatross stations 5047 and 5048, off Matsushima Bay. 
Albatross stations 5092 and 5094, entrance to Gulf of Tokyo. 
M. kitaharae is readily separable from J. stelleri, differing as follows, 

the measurements expressed in hundredths of length: 

M. kitaharae. M. stelleri. 

Depth of body s252-- 2 25---- O27 TOO 3S one ce roe sae acta 0.39 to 0.41. 
WMiniwaysee co oso. Soo ee D,84 1099; As, 75 10825322... 8 D., 86 to 91; A., 70 to 74. 
Length of pectoral........--. 0.10 to 0.14, more rounded. ...-..- 0.13 to 0. 16, more pointed. 
Canale oss ot soe came oe oorre Doubly ERMe NEGA ay oe eee Rounded. 
Dorsal outline of head......-- | ee OF CONVEX 2A Sees sae Concave. 
Skin, especially on fimrays.. 1) (hme 3. ao ee Be Tough, leathery. 
Fin rays Soaad aot fe Sane eee Wieder eo a en eee See Se eee Strong. 
Laterabime <2. 92 ease Strarel peas oe So as eae With a low curve. 
Scales #anscs Sac soa eae mibricates.j- S250 see. ee soe eee Poorly imbricate. 
IPOLGS2 Bes fae ee ee ee eee 92 to 96; mo accessory scales | 116 to 124; accessory scales 

about pores. about pores. 
Bye soe ee oe BOM Yeo. vec So eae ono Naked. 

Lower pharyngeals as in Lymanda. 
The change from the slender young with large eyes to the more 

robust adult with smaller eyes is especially well marked in this 
species. 

The young have 3 or 4 irregular dark spots along the lateral line, 
5 below base of dorsal and 4 or 5 above base of anal; about 9 spots 
on dorsal rays, about 7 on anal rays, with numerous smaller ones. 
These spots are not ocellated as in the young of WM. stellerr. The 
spots disappear in the adult. In all specimens the caudal and the 
pectoral of eyed side are black toward their tips. 
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‘‘Tn life, a series of small evenly spaced pearly-blue spots just 

within bases of dorsal and anal, 7 or 8 along dorsal, 5 or 6 along anal.”’ 
(Dr. C. H. Gilbert’s color notes.) 

Measurements in hundredths of total length to caudal base. 

Mibatross Station . -/..- +. 22. =. 21 5048 | 5048 | 5047 | 5047 | 5092 | 5092 | 5047 | 5092 | 4816 |5094 
IDORSANTAV Soo cc 22. ssh <= Sec c es cece 94 95 95 97 99 84 95 93 89 | 89 
ENTSCY) WE SEE Se ie a ae 79 81 80 82 82 75 78 77 76 | 76 
SEE SPE eis oie tee eRe Cina oe 98 97 97 98 97 98 94) 95 92 | 95 
BPPAKCTS 2 one a ree ais ae oe = 6+7 | 5+8 | 5+8 | 5+8 | 5+8 | 5+8 | 5+9 | 5+8 | 647 [5+8 
CL ASTETE 6010 05 0 Pena selina 2231 217 1 VSO) We M4 | N72) 170 |) 4 | 154, 148 
Wap OGY 5.22225 2. 3.4-e <0 32 32 31 29 31 33 | 30.5 30 St haae 
iene head. 2.45: .2.62---- <2 20.5 | 20.5 19 19 20 21 21 22 19 | 21 
Diameter, upper eye....--.--.--- 5.5 6| 5.5 6 Ce vOso 8 8 7 8 
Snout from upper eye..-...------- 4) 3.5] 3.5 4 4 4] 4.5 4 5 
Maxillary, eyed side............- 5.5 5] 5.5] 5.5] 5.5] 5.5] 5.5 6 5 6 
Pectoral eyed side. .--.--22--2--|------ 9.5 LO 6929 14 | 13.5 | 12.5 12 J2 216 
Ventral, eyed side...........-.-- 5.5 6 6 6 7{ 7.5 21 6rm |i6ap 6 
Meneth.emudal 0... 625.-.-520< 19) foes sel. 18.5 17 20 22 20 18 20 | 17 
Height, Gorsal......---.--.---.+.- 1 1 0} 10.5} 10.5 11 11 11 11 | 10 
PCI, ANAL De Soe oa le 05 9.5 9 10] 9.5 | 10.5 i 11 i 1 10 

GLYPTOCEPHALUS OSTROUMOWI Pavlenko. 

Glyptocephalus ostroumowt PavLENKO, Kazani, Trd. Ob&¢. jest., vol. 42, 1910, 

pl. 2, pp. 59-61, fig. 13 a, b. 

Numerous specimens of this species were obtained at the following 
Albatross stations: 

4807, Tsugaru Strait, between Hondo and Hokkaido (Yezo). 

4812, near Sado Island, Sea of Japan. 
4826 and 4828, near C. Rokko, west coast of Hondo, Sea of Japan. 
4834 and 4839, near Tsuruga, west coast of Hondo, Sea of Japan. 
4843 and 4844, near Dogo Island, Sea of Japan. 
4855, 4856, 4858, 4859, and 4868, off east coast of Korea. 
4984, 4985, 4986, 4988, and 4989, off coast of Hokkaido. 
4992, 4993, and 4994, off northwest coast of Hokkaido. 
4999, 5000, Gulf of Tartary. 
5010, Aniwa Bay, Sakhalin Island. 
5042, off south coast of Hokkaido. 
Professor Snyder has examined the description of G. ostrowmowi, 

and finds it identical with his G. sasae. 
Color uniform deep brown, darker toward tips of vertical fins and 

ventral of eyed side; tip of pectoral of eyed side dark; pectoral and 
ventral of blind side usually colorless; the body, the vertical fins, 
and sometimes the paired fins of the eyed side thickly punctulate. 
The adult does not retain the markings of the very young, which 
consist first of about 6 dark bars extended vertically across the 
body and fins, these later becoming separated into a row on dorsal 
and anal, a row at the base of each fin, and a row along the late- 
ral line, finally entirely disappearing. 

1 Proc. U.S. Nat. Mus., vol. 40, 1911, p. 548; vol. 42, 1912, p. 440, pl. 49, fig. 1. 
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Measurements in hundredths of length to base of caudal. 

Albatross station .........-. 
Dorsalraysosseh eee eee 
Anal raysice: Jess. oe 

Panen without caudal, mm 
Length, head... .5.¢-226.5 
Depth, body 
Diameter , Upper eye...... 
Snout, from upper orbit. -. 
Maxillary, eyed side...... 
Pectoral, eyed side......-. 
Ventral, eyed Sid Ga eA sit 

Beicht dorsal. 3 
Heightatial re bso S22 

ASERAGGODES KOBENSIS (Steindachner). 

Family SOLEIDAE. 

Subfamily SOCOLHINAE. 

ae eee 4999 | 5042 | 4988 | 4856 | 4808 | 4988 
sieeeon 92 91 91 89 85 89 
Legh ls 80 79 78 74 70 75 
ediscethe 108 | 105]; 105; 109; 100); 104 
eae 4+8]4+7 | 4+9 | 4+8 | 4+9 | 4+8 
oes 270 | 208} 202, 191 | 186} 178 

skeet 21 21 24 23 25 23 
sone ane 38 36 32 34 37 31 
Brcko 5. 5 6] 6.5 ie: |SGe0 7 
Satomrats 5 | 4.5 5 5 5 6 
Avec 4 4 5 5 5 5 
Be So tee 15 12 13 14 14 13 
eee eS 8 8 9 8 
Paincbse 22 20 22 21 24 21 
ESI 12 11 13 14 13 il 
SBS 12 11 12 13 12 11 

vot. 48. 

4855 | 4868 |4843 
84} 86] 85 
74| 973 9a 

109 | 100 | 102 
5+9 14410 449 
157 | 150 | 145 
26| 22| 23 
34| 34] 33 
8| 6517.5 
6) 45aeeS 

5.5 5| 5 
13 |g ee 

8.5 9| 9 
934s 23 
13) IPs 
12! 12| 14 

Solea (Achirus) kobensis STEINDACHNER, Reise Aurora, 1896, p. 218. 
Aseraggodes kobensis JORDAN and Starks, Proc. U S. Nat. Mus., 

p. 230. 

Albatross stations 4946 and 4947, near Kagoshima, Kiushu. 

Albatross stations 4961, 4963, and 4964, in Kii Channel. 
Albatross station 5074, Suruga Gulf. 

Measurements in hundredths of length from tip of rostral hook to base of caudal. 

Albotross station:s-..2--2. 325588 See ees 4946 4946 4963 
Dorsal: rays es ee ee ee ee 72 67 69 
Analrays sess 3 6. SEE ee a Se ere 49 48 48 
Pores from opposite gill-opening.........-.-...- 61 63 60 
Length to base of caudal, mm.................. 89 71 59 
Denetn, heads sccclse ce Geese eee 22 22 23 
Depth, body Pee a. ee hoe eras eg SOY oe eee 47 45 36 
Diameter - UPPER Cy Ocec eck ee eee aces 4 4 4 
Snout, from UpPPerONrpit= Ge oe se eee eee oee ee 7 8 8 
Maxillary, eyed: Sid Gs Sone eo eee eee 8 8 8 
height: dorsalanct tener one ance meee ee ee 11 10 11 
Length, (SEAT CG bev Pope earl a eb ene Ei per ae 20 20 23 

Subfamily SYNAPTURINAE. 

ZEBRIAS ZEBRINUS (Temminck and Schlegel). 

Solea zebrina TEMMINCK and ScHLEGEL, Fauna Jap., Poiss., 1846, p. 186, pl. 95, 
fig. 1. 

Brachirus zebra BLEEKER, Atlas Pleur., 1870, pl. 9, fig. 3 (not Pleuronectes zebra 

Bloch, the following species). 
Zebrius zebrinus JORDAN and Starks, 

232, fig. 26. 

Two specimens from Nanao and Shimizu, Japan, collected by the 
Head, 5.7 and 5.3; depth, 2.5; dorsal, 66 and 69; anal, 

59 and 61; ae 16; aoe equal to pores, from opposite ae 
Albatross. 

opening, 98 and 95. 

Proc. U. 8. Nat. Mus., 

5074 5074 
70 70 
53 52 
56. 56 

72.5 71 
22 21 
45 46 
4 4 
8 8 
8 8 

10 il 
21 22 

vol, 31, 1906, p. 

vol. 31, 1906, 

Mies ep 
ae 

_ Peet oS me aT Be aes os ae EP Pk Eee em 
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ZEBRIAS ZEBRA (Bioch). 

Pleuronectes zebra Buocu, Ausl. Fische, vol. 3, 1790, p. 27, pl. 187. 

Synaptura zebra Day, Fishes of India. 
- Synaptura quagga Rutter, Proc. Acad. Nat. Sci., Phila., 1897, p. 90 (not Aesopia 

quagga Kaup). 

This East Indian species is close to Z. japonicus, but differs from 
that species at least in not having the bars on the dorsal and anal fins 
between the extensions of the body bars on these fins. 
A specimen from Swatow, China, recorded as Synaptura quagga by 

Rutter, collected by A. M. Fielde (No. 1553, Ichthyological Collec- 
tions of Stanford University), has head 5.2 in length without caudal; 
eye 5 in head; dorsal, 70; anal, 58; caudal, 18; caudal not closely 
united to dorsal and anal; interorbital scaly; no ocular tentacles. 

No specimens were obtained by the Albatross. 

ZEBRIAS QUAGGA (Kaup). 

Aesopia quagga Kaur, Wiegm. Archiv fiir Naturg., 1858, p. 98. 
Synaptura quagga GUNTHER, Cat. Fishes, vol. 4, 1862, p. 485. 

A specimen from Hongkong, China, collected by’Capt. William 
Finch (No. 9799 Ichth. Coll., Stanford University), is referable to the 
species called Synaptura quagga by Ginther. Kaup’s description 
applies more closely, especially in fin rays, to this species than to 
the preceding species, from which it is readily separable by the naked 
interorbital and by the ocular tentacle on each eye. Jordan and 
Seale, reporting on this specimen, wrongly refer it to Z. zebra, plac- 
ing Z. quagga in the synonomy of that species. Jordan and Starks? 
also refer Z. quagga to the synonomy of Z. zebra Bloch. 
No specimens were obtained by the Albatross. 

AESOPIA CORNUTA (Kaup.) 

Aesopia cornuia Kaur, Wiegm. Archiv fiir Naturg., 1858, p. 95. 

C. Rutter, reporting on the fishes of Swatow, China, collected by 
Miss A. M. Fielde, recorded a specimen of Aesopia and one of Zebrias 
zebra under the name Synaptura quagga (Kaup). The specimen of 
Aesopia is 95 mm. in total length; dorsal, 79; anal, 60; caudal, 13; 
pores about 90 from opposite gill-opening; head about 5.3; depth, 
about 3; eye less than6in head. This specimen differs from Japanese 
specimens of A. cornuta of larger size, in the smaller eye and in the 
form of the dorsal filament, which is bifid -at tip, the posterior 
branch short, the anterior branch long and slender, longer than the 
rest of the ray, the ray with filament about as long as head. 

No specimens in the Albatross collections. 

1Proc. Acad. Sci. Davenport, Iowa, vol. 10, p. 17, pl. 12. 
1Proc. U.S. Nat. Mus., vol. 31, 1906, p. 232. 
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Subfamily CYNOGLOSSINAE. 

CYNOGLOSSUS INUSITA (Jordan, Tanaka, and Snyder.) 

C. robustus JoRDAN and Starks, Proc. U. 8. Nat. Mus., vol. 31, 1906, p. 239 (not 
of Giinther). 

C. inusita JoRDAN, TANAKA, and SnypeER, Journ. Coll. Sci., Imp. Univ. Tokyo, 
vol. 33, Art. 1, 1913, p. 335. 

One specimen from station 4961, near Kobe; Dorsal, 127; anal, 97; 
caudal, 8, scales from opposite gill-opening, 74; head, 5; depth, 3.8. 

This species has fewer dorsal rays (122 to 127) and fewer scales (69 
to 74) than in Ginther’s description of C. robustus.* 

RHINOPLAGUSIA JAPONICA (Temminck and Schlegel). 

Plagusia japonica Temminck and ScHLEGEL, Fauna Jap., Poiss., p. 187, pl. 95, fig. 2. 
Usinosita japonica JORDAN and Starks, Proc. U. 8. Nat. Mus., vol. 31, 1906, 

p. 237. 
Rhinoplagusia japonica JoRDAN, TANAKA, and SNypDER, Journ. Coll. Sci., Imp. 

Univ. Tokyo, vol. 33, art. 1, 1913, p. 335. 

Two specimens were collected by the Albatross at Nanao, Japan. 
Head, 4.3; depth, 3.6; eye, 15 and 13.8; interorbital, 14.5 and 13.8; 

snout, 2.3 and 2.25; dorsal, 103 and 111; anal, 89 and 88; caudal, 
7 and 6; scales from opposite gill-opening, 100 and 96. 

ARELISCUS INTERRUPTUS (Giinther).- 

Cynoglossus interruptus GUNTHER, Shore Fishes, Challenger, 1880, p. 70, pl. 30, 
fig. B. 

One specimen from Albatross station 4948, near Kagoshima. 
Dorsal, 107; anal, 81; caudal, 14; ventral, 4; 58 pores in the lateral 

line. 
An Areliscus, only 12 mm. long, from the surface, station 4897, 

Eastern Sea, has both eyes sinistral, and has 3 lateral lines. 

SYMPHURUS HONDOENSIS, new species. 

Plate 27, fig. 9. 

This species differs from the following, S. orientalis, in the greater 
number of fin rays (dorsal, 112; anal, 96; caudal, 12, instead of dorsal, 

93 to 100; anal, 81 to 86; caudal, 12 to 14; in the finer scales (105 
rather than 85 to 90 between the upper angle of the branchial aper- 
ture and base of caudal); in the larger eye (6.5 rather than 7 to 8 in 

head); in the more vertical and less rounded snout; in the greater 
curvature of the mouth; in the more oblong or less lanceolate form; 
and in the color, especially in lacking the bands. 

1Ann. Mag. Nat. Hist., 1873, p. 248. Shanghai. D. 130; scales 83. 
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Type-specimen.—Cat. No. 75675, U.S.N.M., a male 120 mm. long, 
from Albatross station 5066, in Suruga Gulf, Japan, collected on 
October 15, 1906, at a depth of from 211 to 293 fathoms. 

Length of head, from tip of rostral hook to upper angle of branchial 
aperture, 0.17 of total length to base of caudal; depth of body, 0.27; 
dorsal, 112; anal, 96; caudal, 12; ventral, 4; 105 series of scales be- 
tween upper angle of branchial aperture and caudal base, 47 in a trans- 
verse series between first anal rays and the dorsal fin. 

Head rather evenly rounded, the snout being nearly vertical from 
the tip of rostral hook to origin of dorsal; eyes small, the upper 
slightly in advance of the lower, its diameter 0.03; interorbital nearly 
obsolete, with a few scales, a few scales also on eyeball; length of 
snout from upper orbit to tip of rostral hook, 0.05; anterior nostril of 
eyed side in a slender tube, its length about half the diameter of eye, 
placed midway on a line joining the posterior nostril and tip of rostral 
hook, posterior nostril of eyed side between anterior margins of 
orbits, opening through a broad, rather low tube; nostrils of the blind 
side similar to those of eyed side, the anterior with a shorter tube, the 
posterior with an anterior flap; mouth strongly curved, small, the 
maxillaries reaching to below anterior edge of lower pupil; length, 0.04; 
teeth very slender and sharp, in a band of about four rows confined 
to the blind side of jaws. 
Body elongate-elliptical, moderately compressed, its width about 

5 in its depth; tip of mandible to anus, 0.22; anus on blind side; 
depth of caudal at base, 0.04. | 

Scales ctenoid on both sides. Lateral line absent, the median line 
slightly grooved. 

Origin of dorsal on snout in advance of upper eye about three-fourths 
of its diameter, the first rays well separated, becoming more crowded 
posteriorly, so that there are only 11 rays anterior to the vertical of 
the upper angle of branchial aperture, while there are 24 rays in the 
same length of base at the end of the fin; height of dorsal nearly uni- 
form, 0.07; anal similar, the first 2 rays thickened and joined; length 
of caudal, 0.09, rather pointed; ventral fin single, on the preanal 
ridge, deflected toward the blind side under the united gill membranes. 

Color of both sides uniform brown, the snout and caudal fin pale, 
the dorsal and anal fins dusky, the ventral fin pale; peritoneum black, 
showing distinctly through body. Color of S. orentalis, as described 
by Bleeker: 

Color of the body on the eyed side dusky-green, median opercular region with a 
diffuse band, trunk diffusely and darkly clouded and transversely subfasciate; fins 
dusky, ventral somewhat yellowish; iris greenish-yellow; color of blind side whitish; 
fins dusky on distal half. 
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SYMPHURUS ORIENTALIS (Bleeker). 

Aphorisiva orientalis BLEEKER, Enum. Poiss. Connus du Japon, 1879, p. 31, pl. 2, 
fig. 1. Japan. 

Symphurus orientalis JORDAN and Starks, Proc. U.S. Nat. Mus., vol. 31, 1906, 

p. 243. . 

One specimen, 57 mm. long, from Albatross station 5072, in Suruga 
Gulf, depth 148 to 284 fathoms. 

Dorsal, 93; anal, 81; caudal, 14; ventral, 4; 85 scales between 
upper angle of branchial aperture and caudal base, 34 in a series 
between first anal ray and dorsal fin; diameter of upper eye 7 in 
head. 

This appears to be the second time this species has been recorded. 
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NOTES ON SOME SAWFLY LARVAE BELONGING TO THE 
GENUS DIMORPHOPTERYX. 

By Wiii1amM MiIppLeETon. 

Of the Bureau of Entomology, United States Department of Agriculture. 

The following account, which is a contribution from the Branch 
of Forests Insects, Bureau of Entomology, deals with the known 
larvae of the sawflies belonging to the genus Dimorphopteryz, and has 
been prepared under the writer’s direction by Mr. Middleton, who 
was assigned to assist in the rearing of Forest Hymenoptera. It 
has been Mr. Middleton’s duty to make notes and care for the rear- 
ing material of the species of this genus, and for this reason he has 
been requested to work over the notes available and prepare them for 
publication to follow a synopsis of the adults. Special attention has 
been paid to the specific differences in the larvae at hand, to add 
additional proof as to the validity of the species founded on adult 
characters. Brief statements describing the type of work, the time 
of appearance of the larvae, and methods of pupation have been 
added, to aid collectors and to convey an idea of the seasonal history 
of these insects.—S. A. Rohwer. 

GENUS DIMORPHOPTERYX. 

Characters of immature stages common to species studied. 

Egg.—The egg of one species has been described by Doctor Dyar, 
and the egg-laying habits of the other species are no doubt similar. 

‘“‘[Eges deposited] under the upper epidermis [of leaf] in an irregularly elliptical 
area [approximately] 1.7 mm. by 1.4 mm., transparent, overlaid by the reticulations 
of the epidermal cells. Before hatching the larva swells up somewhat and a ring of 
air forms around it, appearing like a white margin.’’ Dyar, Journ. N. Y. Ent. Soc., 
Vou.,0, 1897, p. 199. 

The following characters of the larva, prepupa, and cocoon are 
common to all of the species studied. 
Larva.—Shape sluglike, not slimy; many distinct annulations; 

skin dull, finely granular. Head higher (dorsad-ventrad) than 
broad; eyes in dark spots; antennae 5-jointed. Thorax: The 
lateral or pleural folds lobed and tuberculate; legs 4-jointed, the 
fourth joint modified into a claw. Abdomen: Intermediate segments 

PROCEEDINGS U. S. NATIONAL MUSEUM, VOL. 48—No. 2083. 
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6-annulate (fig. 1); pleural fold lobed and tuberculate; prolegs some- 
what reduced, on segments 6-12 and anal; anal segment with a 
pair of subanal protuberances (they are subdorsal and basad of 

the anal plate); plate armed apically 

the subdorsal pair, the lateral ones, the 
lateral. | 

Prepupa.—Similar to larva, though 
more concolorous. Head pale and 
more nearly round than that of larva, 
being somewhat depressed. Thorax: 
Pleural fold not distinctly lobed and 
not tuberculate; prothoracic and meso- 
thoracic protuberances present but 
much reduced. Abdomen: Pleural fold 

not distinctly lobed and not tuber- 
culate; pair of subanal protuberances 
nearly obsolete; armature of apical 
plate much reduced, becoming tuber- 
culate. 

Cocoon.—No cocoon is spun; pupa- 
tion occurs in a capsule-shaped cell in 

Fig. 1.—LATERAL VIEW OF SEVENTH ° : . . 
(MRD ABDOMINAL) sEGmENT or Di SOll. The size of cell is approximately 
OEE ed 7 mm. long by 2.5 mm. in diameter. 

Synopsis of the larvae studied. 

Head dorsally prominent and conelike, considerably blackened at apex (see fig. 2); 
prothoracic and mesothoracic protuberances concolorous, pale yellowish. Host: 
Castanea CAN tae 3 soba ee tien eas ei castaneae Rohwer 

Head rounded, not prominent and conelike, darkened but faintly at apex (fig. 3); 

prothoracic protuberances whitish or slightly darkened, mesothoracic protuberance 
black. Host: Quercus. species 2c ec oh lie eis ia Sie ~ bs ae 1. 

1. Prothoracic protuberances slightly darkened, projecting from whitish portion of 
segment; lateral anal spinesnearer to subdorsalspine than subdorsal spinesare 
to each other (fig. 4); emargination between subdorsal spines U shaped, emargin- 
ation between lateral and subdorsal spines V shaped. Host: Quercus rubra. 

autumnalis Rohwer 
Prothoracic protuberances whitish, projecting from faintly darker, subdorsal 

lines; subdorsal anal spines closer together than to lateral spine; emargination 
between the subdorsal spines sharply V shaped, between lateral and subdorsal, 
sub-U-shaped. Host: Quercus rubra.......---------------quercivora Rohwer 

DIMORPHOPTERYX CASTANEAE Rohwer. 

Plate 28. 

Host —Castanea dentata. 

Larva.—All the stages have been determined from the study of a 
single larva but additional characters from other larvae examined 
have been incorporated. 

Stage I—Length, 4.5 mm.; prothoracic width, 0.875 mm.; head, 
0.875 mm. high (dorsad-ventrad length) by 0.5 mm. broad, below 

with 4 spines, the median ones called 

. 

ae ee a ee ee ee ee ee ee 
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eyes brown; top black capped; mandibles brown; thoracic protuber- 
ances present, mesothoracic one slightly smaller than prothoracic 
pair; dull golden yellowish green, alimentary canal colored dark 
olive green; subdorsal anal spines black tipped. 

Stage II.—Length, 5.5 mm.; prothoracic width, 1 mm.; head, 1 
mm. high by 0.67 mm. broad; general appearance same as first stage. 

Stage IJJ—Length, 8 mm.; prothoracic width, 1.25 mm.; head, 
1.33 mm. high by 0.875 mm. broad; general appearance the same. 

Stage IV.—Length, 9.5 mm.; prothoracic width, 1.5 mm.; head, 
1.67 mm. high by 1.13 mm. broad; general appearance the same. 

Stage V.—Length, 10.5 mm.; prothoracic width, 1.75 mm.; head, 
2 mm. high by 1.5 mm. broad; general appearance the same. 

Stage VI.—Length, 15 mm.; prothoracic width, 2.33 mm.; head, 
2.5 mm. high by 2 mm. broad, otherwise the same; prothoracic 
protuberances large and prominent, twice as high as thick; mesotho- 

Fig. 2.—ANTERIOR ASPECT OF Fig. 3.—ANTERIOR ASPECT OF 

HEAD OF DIMORPHOPTERYX HEAD OF DIMORPHOPTERYX 

CASTANEAE. AUTUMNALIS. 

racic protuberance slightly smaller; pleural region and anal plate 
bright (not shiny) yellow; dorsum (alimentary canal) dark green and 
separated from yellowish pleural region by blackish lateral limes run- 
ning posteriorly from base of each yellowish prothoracic protuber- 
ance, to and including the large pair of white-tipped subanal pro- 
tuberances, where they meet in a transverse band; anal spines black. 

Stage VII—(Prepupa). Length, 11.5 mm.; prothoracic width, 2.5 
mm.; head, 2 mm. high by 2 mm. broad, dark above, not black, 
pale below antennae and about mouth, antennae dark, mandibles 
brownish; armature of anal plate reduced to tubercles, subdorsal pair 
as widely separated as in sixth stage, but united basally with the 
nearest lateral tubercle; skin yellow; spiracles slightly darkened 
in undarkened pleural band. 
Remarks.—The larvae of this sawfly, in the first three stages, feed 

upon the upper epidermis and parenchyma of the chestnut leaves, 
but from the fourth to the sixth they characterize their work by 
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eating holes through the leaves. They appear in the latter part of 
July and disappear in the latter part of September. The larvae 
average about 5 days a moult, the last feeding stage being the longer. 
Upon becoming prepupae the larvae cease to feed, but crawl about, 
seeking a favorable hibernating place. The adults emerge in early 
summer the following year, May 30 to about June 10, in the rearing 
cages. 

Material of this species from the following localities has been studied: 
Falls Church and Wiehle, Virginia; and Blythedale, Maryland. 

DIMORPHOPTERYX AUTUMNALIS Rohwer. 

Host.—Quercus rubra. 

Larva.—Younger stages are characterized from shed skins; the 

more advanced stages from one larva with additions from another. 
Stage I—Head, 0.875 mm. high by 0.5 mm. broad. 
Stage Il —Head, 1 mm. high by 0.67 mm. broad. 

Stage HIi.—Head, 1.33 mm. ALateral Pair Spines. 

re eS ee high by 0.875 mm. broad. 
i fierce Stage 1V—Head, 1.67 mm. 

2 high by 1.13 mm. broad. 
5 Sites Weaubeesaees Stage V—tLength, 11.5 mm.; 

prothoracic width 2 mm.; head 2 
mm. high by 1.5 mm. ia pro- 
thoracic protuberances promi- 
nent, higher than thick basally; 
eee protuberance low 

Fig. 4——Dorsat View oF anMaTURE oF apican aNd rounded; subanal pair protu- 
SEGMENT OF DIMORPHOPTERYX AUTUMNALIS. berances sharply pointed, high as 

basal width, approximate emargination between V-shaped; anal spines 
long and sharp, 4 times as long as basal width; head uniformly rufo- 
ferruginous; dorsum, dark bluish green, sharply separated from paler 
pleural region and sternum but not with black lines; tip of meso- 
thoracic protuberance, anal spines, subanal protuberances and basal 
area of anal plate black, being the only black portions on larva; 
legs testaceous. 

Stage VI—Head, 2.5 mm. high by 2 mm. broad; anal spimes 
subequal in length; body red, dorsum darker and with a pair of 
darker red subdorsal lmes; prothorax and protuberances pale red; — 
anterior annulation of mesothorax and its protuberance black; 
small tubercles on pleural fold, white; anal spines black. 

Stage VIJ—(Prepupa). Length (alcoholic specimen), 7 mm.; 
head, 2.6 mm. high by 2.25 mm. broad; apical armature of anal 
plate reduced to four rounded humps; subanal protuberances present 

1 Similar work is often caused by the feeding of nymphs of long horn grasshoppers of the genus Scudderiz 9 
(determined Caudell). 
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but small; body red; dorsum somewhat darker; feet pallid; head 
pinkish, slightly darkened dorsally. 
Remarks.—The larvae of this sawfly are, in the summer, green, 

but with the reddening of the leaf petioles they become reddish. 
They feed similarly to the chestnut species, the younger larvae 
eating only the upper epidermis and parenchyma, the more advanced 
eating holes through the leaves. The prepupa never feeds, but crawls 
around in search of a suitable place for pupation. The larvae appear 
‘about the middle of August and usually enter the ground during 
early October. The adults emerge during early June of the following 
year, in rearing cages. 

Material of this species has been collected at Falls Church and 
Wiehle, Virginia. 

DIMORPHOPTERYX QUERCIVORA Rohwer. 

Host.—Quercus rubra. 
Larva.—The only description available is that made by Mr. S. A. 

Rohwer in the field, September 9, 1912, at Tomahawk Lake, Wisconsin. 
Prothoracic proturbances separated basally by their length; body © 
reddish; dark reddish black, dorsal line very faint; head red with. 
faint indication of small dorsal black spot. 
Remarks.—Very little is known of the larvae of this species. The 

material was found in advanced stages eating holes through leaves 
and, becoming prepupae, disappeared into the ground in the latter 
part of September. The adults emerged in breeding cages late in June 
of the following year. 

The field observations on this species were made at Tomahawk 
Lake, Wisconsin, while the rearing was done at Falls Church, Virginia. 

DIMORPHOPTERYX ERRANS Rohwer. 

Host.—Birch and linden (teste Dyar). 
Egg.—tLaid in nearly circular saw cuts under the upper epidermis 

in the middle of the leaf.1 
Larva.—The I-II, and IV-VII stages of larvae were described by 

Dyar,’ but under heading [?, IL?, IZI-VI. See correction,? which 
may not refer to this species, but is sufficient to establish the error in 
the naming of the stages. 

EXPLANATION OF PLATE 28. 

Dorsal view of living fifth or sixth stage larva and work of Dimorphopteryx casta 
neae Rohwer. 

1 Dyar, Trans. Amer. Ent. Soc., vol. 22, 1895, p. 311. 

2 Journ. N. Y. Ent. Soc., vol. 5, 1897, p. 199. 
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LIVING LARVA OF DIMORPHOPTERYX CASTANEAE. 

FOR EXPLANATION OF PLATE SEE PAGE 501. 
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THE FISHER, POLK COUNTY, MINNESOTA, METEORITE. 

By GEORGE Pp. MerRILL, 

Head Curator, Department of Geology, United States National Museum. 

In the American Geologist for December, 1894, brief mention is 
made of the finding near Fisher, Polk County, Minnesota, of a 
meteoric stone weighing 94 pounds. This, the first found within the 
State limits, was assumed to be a representative of a reported fall 
which took place on the 9th of the preceding April. In a subsequent 
number of the Geologist, Prof. N. H. Winchell began a petrographic 
description of the stone, which was continued over into volume 20, 
1897, but not completed, nor was a satisfactory chemical analysis 
made.! In view of these facts and the subsequent finding of more 
material,.a complete reviewal of the matter seems desirable. 

According to Professor Winchell there had been found at the time 
he wrote but two stones, one, the 94-pound mass mentioned above, 
and one, weight unknown, “but larger,’ which was broken up and 
largely lost, though several pieces passed into the possession of Dr. 
George F. Kunz. Later three other individuals were found, one of 
which, a beautifully perfect stone weighing 1,312 grams, came into the 
possession of the United States National Museum. The following 
information concerning the fall and finding of these pieces was fur- 
nished the writer by Mr. C. J. Sweet: 

On that date [that is, April 9, 1894] persons in the neighborhood of here [Fisher] 
heard a loud explosion followed by a hissing noise as of steam escaping from high 
pressure, and then a thud as if something had struck the earth very solidly. Of 

course nothing was known of the cause of the disturbance at this time, but in the 
summer following a black stone was found which proved to be a meteorite of 94 
pounds weight. This piece was sold to the Minnesota State University, the authori- 

ties there claiming it the first which was ever found in this State. The next summer 
(1895) two small pieces of the same meteorite were found by me and sold to a firm 

in New York. This summer (1898) I found another piece when breaking up a new 
field. This piece weighs slightly less than 3 pounds. 

In addition to information furnished as above, I am informed by 
Dr. E. O. Hovey that there is in the American Museum of Natural 
History, New York, ‘‘a beautiful specimen of Fisher, Polk County, 

1 See American Geologist, vol. 14, 1894, page 389; vol. 17, 1896, page 173; and vol. 20, 1897, page 316. 
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Minnesota, aerolite approximately 16.4 cm. by 10.6 cm. by 8.1 em., 
weighing 1,765 grams, with crust well preserved. One curved sur- 
face shows the original crust and there are about six fractured sur- 
faces showing a secondary, ey or perhaps quarternary crust. 
with pittings and flowage lines.” Doctor Hovey further states that 
a second mass from the same source, weighing 1,850 grams, was sent 
by the American Museum to Doctor Gottsche of Hamburg. These 
two stones were originally in the possession of Dr. G. F. Kunz and 
are beyond doubt the two found in 1895 as mentioned by Mr. Sweet 
above. <A third fragment, weighing 28 grams, he also records as: 
having passed in 1913 into the hands of the dealer, W. M. Foote, 
and 22 grams are listed by Doctor Berwerth in his collections in the 
Vienna Museum. Dr. O. C. Farrington reports, in answer to inquiry, 
that the Field Museum collections include three fragments weighing, 
respectively, 133, 185, and 277 grams. Two of these are doubtless 
from the Ward-Coonley collection mentioned in the catalogue of 1904. 
It would seem practically certain that all of these fragments were 
from the larger mass mentioned by Winchell, the principal portion 
of which is lost. The distribution and weights as known to-day are 
then as follows: 

Grams. 

University of Minnesota, Minneapolis....................-...- 1 4,340 
United States National Museum, Washington ................-. 2 1, 300 
American Museum, New "York 82202 2s ee eee ee 1, 765 

Natural History Museum, Hamburg....................2....-- 1, 850 
Field Museum, Chicarorr jaahss) apes. loners ghee prey e 595 
Vienna Museum, Anstrian (6 ec ke ce tS de Ege aoe 22 
W. M. Foote, Philadelphia. 22 4-000 - 2k  e  e e 28 

A 8 Me palit eat city apuibens Eo caitesh senate HM nt eth nls aR Mir tes 3 9, 900 

Through the courtesy of Prof. W. H. Emmons of the University 
of Minnesota, the writer has had the opportunity of examining the 
stone in the ponescian of that institution and was also granted per- 
mission to cut from it a sufficient amount to guarantee its identity 
with that in the Museum collections and to supplement sufficiently 
that cut from our own specimen to insure a satisfactory chemical 
analysis. 

The general appearance of the stone on a broken or polished surface 
is closely similar to that of Forest City, Iowa, and still more to that 
of Coon Butte, Arizona. The stone is of a compact texture, suffi- 
ciently firm to admit of a polish, of a light gray color, and is thickly 
spotted with metallic points in sizes up to 3 mm. in diameter with 
numerous small, distinct, light gray chondrules and more rarely 
larger (2 mm.) white forms. Each specimen examined shows one 

curved, crusted area, with few distinct pittings, evidently a portion 

14,390, when found. 21,312,whenfound. 2J. W. Mallet, Am. Journ. Sci., vol. 21, May, 1906, p. 347. 
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of the surface once continuous over the entire mass (A in plate). 
The remaining surfaces, which are plainly due to the fracturing of 
the stone in the lower atmosphere, are characterized by shallow 
pits. All are coated with a black, lustreless, somewhat rough coating 
caused by the unequal fusibility of the various constituents. This 
is plainly shown in the half tone reproductions from the photographs. 
Three crusts are recognizable (1) that first formed (A in plate), (2) 

a thinner crust covering the earliest fractures, and (3) a very thin 
crust covering limited areas of secondary fracture. I find no certain 
evidence of a quarternary coating, as mentioned by Doctor Hovey, 
on the specimen in the American Museum. 

Under the microscope the stone is found to consist of a confused 
ageregate of irregular crystalline granules of olivine and pyroxene 
interspersed with numerous imperfectly outlined chondrules, con- 
sisting also of olivine and pyroxene, throughout which are occa- 
sional interstitial areas occupied by a colorless, pellucid, faintly 
doubly refracting or quite isotropic material, referred to maskelynite. 
Small areas of nickel and iron sulphide complete the list of deter- 
minable minerals. The chondrules are sometimes wholly of pyroxene, 
either in stout irregular crystals or in fan-shaped and dendritic 
forms, and sometimes of olivine, the latter also in barred and radiating 
forms. Both types of chondrules contain numerous inclosures of 
the colorless mineral mentioned above. No truly porphyritic forms 
were noted. The pyroxenes all give parallel extinctions and are 
devoid of twin structure. The colorless interstitial material seems 
sometimes quite isotropic or again faintly doubly refracting, with 
an index of a refraction of but 1.51 as determined by the immersion 
method.! 
A chemical analysis on materials selected to insure its representa- 

tive character, yielded Dr. J. E. Whitfield results as below: 

Per cent. 

RCE CORSHIUMEMERY oo Uaitise cin oni Sortie 2 tN ees en eis So oma a 11. 44 
PIC Ate COMSEMO MTG ns a. ee eens ea wos Na ae tee 88. 56 

The silicate portion yielded: 
Per cent. 

CCRC A ag Jai SOREN sins ee rR R LE, Ye A 2 0S iggy eine Oya aU at 43. 70 
TASTE Oy ae aa OY © Sime et ly ek RMR OEE mI cs Canaan ru eat pak ed yd 4.96 
Pniaerinass ON ULE,, HAO ise esas a orn fae eet SN San 2 Fete ep oaks 18. 27 
RManeanous oxide, MBG: 005.00 25. see ners sisi vane ced ce. 0. 38 
micwel. oxide, NiO), ..:. cles oe s)=s)- ane nate eters oes bere es 5s 0. 23 
A Co i ese ernen oa Ue i oles | hk ee 2.19 
PTR NIG sic acu in ~~ oe ate eee Dene EROS. «as ek 29. 38 
imate, BPOOCEO, . . ss x et metic eal me PROT su ee A aie o's oh = 0. 80 

99. 91 

1 It should be noted in this connection that Professor Winchell, in the description above referred to, 

noted the mineral composition essentially as I have given it. 
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The chromium present is tabulated as chromite, as it occurs as 
such in the stone. No barium, strontium, zirconium or potassium 
could be detected by analysis. a 

The metallic portion freed from the last trace of siliceous matter 
contained: | 

Per cent. 

inom, Hee Sees cae ene ce at Seen ee 85. 00 
Nake! (MIA: Jem i: ASE SAG Ae ee ee i Pe 14.15 
Cobalt aCoes: 28: ss: Secs dS Pee eee 0. 74 
Copper Uile 32. 6 dac-Gie~t asa de bSenekt ts ees ee ee Trace. . 

99. 89 a 

On recalculating, these figures give the bulk or mass composition % 
of the stone as follows: a 

Per cent ; q 2 

Silica, SiQod «wise he eee ea ee ae 38. 70 a 
Alumung, ALO; 23.2042 ok Saas CaN coeur 4.39 ‘ 
Ferrous Oxide, Peo Sn oc oS) oe ue ote ee ee ee ee 16.18 3 
Maneanous OK1dE HO. Wc. 82 Gos. fle an tee oe eee ee 0. 336 
Nickel oxide, NiO.....-- Soe SOON S ORR aa ie ie 0. 204 
inime, sGnO go. 5. Sets baci eos isis (oes see ie Set eee 1. 939 
Moaemesia, Me Oh otic ain ein a no acrebeare bee a ok SO ee 26: 018 iz 
CGhromate, HeO OrnOp.. oa: sca. bc Selne ce aoe es Cae 0. 708 a 
Migiallteirom’ We! <2. aot c eee ee ee 9.724 a 
Meta lite nickel. "Niss's) see Se ee ike sake oe ee Bes See 1. 618 i 
Metallic cobalt) Gow0.2 ik. SLU aS. a Se 0. 084: 5055 ae 

LP 

"BOWL 2 noo ce eee ee eee ee 99. 901 a 

With traces of sulphur and soda but none of barium, strontium, 
zirconium, or potassium. Specific gravity, 3.37. Following Bre- 
zina’s classification the stone would be placed in the group of inter- _ 
mediate chondrites Ci, or perhaps Cia, as one cut surface shows a | 

small threadlike black vein. . 

EXPLANATION OF PLATE 29. 

Fig. 1. The 1,300-gram piece in the United States National Museum, Cat. No. 212. 
2. The 4,340-gram piece in the museum of the University of Minnesota. ae: 

In both figures the areas marked ‘‘A” show the earliest formed crust, the other = 
pitted surfaces, the secondary and tertiary crusts. & 

ca 
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THE FISHER, POLK COUNTY, METEORITE. 

FOR EXPLANATION OF PLATE SEE PAGE 506, 
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DESCRIPTIONS OF SIX NEW SPECIES OF ICHNEUMON- 
FLIES. 

By R. A. CusHman, 

Of the Bureau of Entomology, United States Department of Agriculture. 

The present paper deals largely with insects of economic impor- 
tance, here described in order to have names available for use in dis- 
cussions of their host relations in economic papers. 

Family BRACONIDAE. 

Genus BASSUS Fabricius. 

As shown by Viereck in his “Type Species of the Genera of Ichneu- 
mon-flies,’”’! the genus Microdus Nees? is isogenotypic with Bassus 
Fabricius,* while the Bassus of authors is Anomalon Jurine‘ and 
Anomalon of authors is Paranemalon Viereck.6 He also reduced 
Diplazon (Nees) Gravenhorst * to synonymy with Anomalon Jurine 
on the ground that it is isogenotypic with that genus. He, however, 
overlooked the fact that Panzer’ had used the name Anomalon for 
his cruentatus two years before it was proposed by Jurine. A. 
cruentatus 1s unrecognisable. 3 

Viereck’s genotype list should, therefore, be amended to read as 
follows: 

(Anomalon Authors) =Paranomalon Viereck. 

(Anomalon Jurine) = Diplazon (Nees) Gravenhorst. 
Anomalon Panzer. 

Fauna Ins. German., 1805, Heft 94, pl. 15. 
Type.—Anomalon cruentatus Panzer. (Monobasic.) 

(Bassus Authors) = Diplazon (Nees) Gravenhorst. 

Diplazon (Nees) Gravenhorst (= Anomalon Jurine, preoccupied). 
The species described below is a representative of the genus Bassus 

in its true sense. 

1 Bulletin 83, U. S. Nat. Mus., 1914. 

2 Nov. Act. Acad. Nat. Curios, vol. 9, 1818, p. 304. 
3 Syst. Piez., 1804, p. 93. 

4 Nouv. Math. Class. Hym., 1807, p. 114, pl. 3, fig. 2. 
6 Proc. Ent. Soc. Wash., vol. 14, 1912, p. 175. 
6 Nov. Act. Acad. Nat. Curios., vol. 9, 1818, p. 292. 

7 Fauna Ins. German., 1805, Heft 94, pl. 15. 

PROCEEDINGS U. S. NATIONAL Museum, VoL. 48—No. 2085. 
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BASSUS CARPOCAPSAE, new species. 

Female.—Length, 4.5 mm. Black with abdomen (except first 
tergite, which is black) and legs rufous. Head with orbits, sides of 
face, and clypeus testaceous, middle of face, vertex, and occiput 
black; face densely and vertex sparsely, finely punctured; mouth 
parts (except tips of mandibles, which are black) pale fulvous; scape 
and pedicel reddish-piceous, tip of pedicel paler, flagellum black; 
mesonotum and scutellum sparsely, finely punctured, notauli strongly 
crenulate; propodeum with a short median elevation at base, disk 
strongly, finely reticulate, laterally more coarsely reticulate; fore and 
middle legs entirely rufous; hind legs darker with base of coxae 
shading into black, apex of tibiae and first three tarsal joints ringed 
with fuscous; wings tinged with brown, nervures and stigma brown, 
the latter with a pale spot at base; tegulae pale brownish; first tergite 
black bordered apically and laterally with rufous, rather coarsely 
aciculate throughout; remaining tergites smooth, shining, rufous, the 
apical ones somewhat darkened, second and third long and subequal, 
the others short; exposed portion of ovipositor somewhat shorter 
than thorax and abdomen combined, sheath black, densely pilose. 

Type.—Cat. No. 18353, U.S.N.M. 
Type-locality—South Acton, Massachusetts. 
Host.—Carpocapsa pomonella. 
Described from eight female specimens; four (the type and para- 

types, A, B, and C) from the type-locality reared by E. H. Siegler of 
the Bureau of Entomology under Quaintance No. 6115 and on the 
following dates: June 30, July 5 (the type and one other), and July 
13, 1913; one (paratype D) from Woodside, Delaware, August 15, 
1901, under Delaware Station No. 350; one reared by the author at 
Vienna, Virginia, under Quaintance No. 7938; one (paratype F) from 
Smithsburg, Maryland, reared by E. B. Blakeslee of the Bureau of 
Entomology under Quaintance No. 7466; and one (paratype G) from 
Rouserville, Pennsylvania, reared by F. L. Stmanton of the Bureau of 
Entomology May 22, 1913, under Quaintance No. 6116. 

All of these specimens, except possibly paratype D, the history of 
which is not known, were reared from the codling moth (Carpocapsa 
pomonella). — 

Paratypes A and B have the testaceous color on the face reduced to — 
a narrow space surrounding the eyes and the apex of the clypeus. 
Paratypes D and E differ from the type in having the occiput and 
thorax, especially on the sides of the latter, reddish-piceous rather 
than black, all abdominal segments fulvous, the first medially and the 
apical ones somewhat dusky, and the dark color on the hind legs — 
much reduced, while the general color of the legs is paler. Paratypes 
F and D differ from the type in having the dark portion of the face _ 
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reduced to a V-shaped mark with its base at the base of the clypeus, 
and the scape and pedicel much lighter; the pronotum in F is reddish- 
piceous, lighter at the posterior angles. Paratype G has the face and 
first tergite entirely black and the apex of the abdomen nearly so; 
the legs are somewhat paler than in the type. 

Family ICHNEUMONIDAE. 

Genus AENOPLEX Foerster. 

AENOPLEX CARPOCAPSAE, new species. 

Female.—Length, 7 mm. Black, with second and third tergites 
and legs rufous, tergites beyond second margined with whitish; 
clothed throughout with short whitish pubescence; antennae 26- 
jointed. Face closely, finely punctured; clypeus sparsely punctured 
at base and apex, smooth and polished medially; vertex and temples 
sparsely punctured; antennae black with scape beneath, pedicel at 
apex, and first joint of flagel at base reddish-piceous; mandibles 
sparsely punctured, reddish at base, tips black; palpi stramineous; 
pronotum laterally rugulose; mesoscutum rather densely punctured 
medially, the punctation fading out laterally; weakly striate medially 
in front of scutellum, notauli distinct anteriorly; meso and meta- 
pleurae rugulose ventrally, the rugulosity fading out dorsally into 
sparse punctation; scutellum sparsely punctured, the furrow between 
it and the mesoscutum without longitudinal raised lines; propodeum 
sharply areolated, basal median and basal lateral areas smooth and 
shining, the latter with a few minute punctures; areola slightly 
rugulose and with a slight median notch behind, other areas rugu- 
lose, spiracle round; tegulae and wing bases whitish, a small spot 
in front of the tegula reddish-piceous; wings suffused with brown- 
ish, veins and stigma brown, the latter with a pale spot at base, 
position of second transverse cubitus indicated by thickenings in 
the radius and cubitus; legs rufous, their trochanters pale; tips of 
posterior tibiae and their tarsi, together with the apical joints of all 
tarsi, infuscated; first tergite black narrowly tipped with reddish- 
piceous, opaque basally, laterally longitudinally rugulose, smooth 
and shining apically, with two longitudinal carinae extending about 
two-thirds of way to apex; second and third tergites dark rufous, 
opaque basally smooth and shining apically, suture between deeply 
impressed; remaining tergites black tipped with whitish, smooth; 
exserted portion of ovipositor one-third length of phdomel: sheath 
black. 

Type.—Cat. No. 18351, U.S.N.M. 
Type-locality.— Vienna, Virginia. 
Host.—Carpocapsa pomonella, 
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Described from six female specimens, the type and paratypes A 
to E reared from the larvae of the host species by the writer under 
Quaintance No. 7897, and one female (paratype F) taken in the 

same locality October 23, 1913. 
The size of the specimens jn the type series varies from 5. me mm. 

to 7 mm., A being the smallest. Paratype B differs from the type 
in hee the abdomen entirely black, while in F the rufous color 
embraces the fourth tergite. 

AENOPLEX PLESIOTYPUS, new species. 

Female.—Length, 5.5 mm. Black, with each of the tergites 
except the first narrowly margined with white; legs, including 
coxae rufous, posterior tibiae, and tarsi infuscated. HWxtremely like 
the genotype, Aenoplex betulecola Ashmead, from which it differs as 
follows: antennae only about two-thirds as long as body and 22- 
jointed; areola two-thirds as wide basally as apically Gn betulaecola 
it is less than half as wide basally as apically); petiolar area trans- 
versely rugulose (in betulaecola the rugulosity is confined to the edges 
of the area); exserted portion of the ovipositor not more than half 
as long as abdomen (in betulaecola it is distinctly more than half as 
long). 

Type.—Cat. No. 18352, U.S.N.M. 
Type-locality— Alameda, California. 
Host.— Carpocapsa sae 3 
Described from a single female recorded by A. Koebele under 

Bureau of Entomology No. 235° as reared August 26, 1887, from a 
chrysalis of the codling moth. 

Genus GLYPTA Gravenhorst. 

GLYPTA BREVIS, new species. 

Female.—Length, 7 mm., exserted portion of ovipositor 5 mm. 
Black, mesopleurae laterally, metapleurae, scutellum, middle. and 
hind coxae and all femora rufous; anterior coxae basally, fore and 
middle tibiae, basal joints of middle and hind trochanters, and 
front tarsistramineous; anterior coxae apically, both joints of fore 
and apical joints of middle and hind trochanters, wing base, tegulae, 
and spot in front white; hind tibiae white with basal and apical 
blackish annuli connected below by a longitudinal line of the same 
color; hind tarsi blackish with the first three joints white basally; 
middle tarsi rufous with the bases of the first: three joints white; 
antennae dark brownish paler below, scape black; wings hyaline, 
veins dark brownish; body clothed with short, dense, glistening 
pubescence; face densely punctured, a prominent rounded tubercle 
medially, clypeus elevated at base, reddish apically, mandibles 
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black, frons densely, vertex and cheeks more sparsely punctured; 
thorax evenly, rather densely punctured throughout, lateral lobes 
of mesoscutum tinged with reddish; propodeum with the transverse 
apical carina very prominent and with two arcuately diverging 
longitudinal carinae, posterior face nearly perpendicular; abdomen 
short and broad, densely, coarsely punctured, first tergite about as 
long as broad at apex, its longitudinal carinae flattened and polished, 
tergites 2—4 each but little longer than half their width, the oblique 
furrows deeply impressed on 2 and 3; remaining tergites together 
somewhat shorter than first, tergites 1 and 2 tipped medially with 
reddish. . 

Type.—Cat. No. 18356, U.S.N.M. 
Described from a single female reared py W. D. Kearfott under 

his No. 239. 
A deformed female was reared at French Creek, West Virginia, . 

from Carpocapsa pomonella by Fred E. Brooks under No. 708. 
In Cresson’s table to the species of the genus! this species runs to 

rufiscutellaris Cresson, from which it is at once distinguished by the 
stouter form, proportionately shorter tergites, and proportionately 
longer ovipositor. 

Genus NOTOPYGUS, Holmgren. 

Table to the North American species. 

Pipsiigmmniorm. Lerruginouserc: sias .,32)04 SOON RR. SIS MGIRUE -- 0 os cultus Cresson. 
Head and thorax black or mostly black. 

Abdomen mostly rufous; face black; fore and middle coxae rufous. excavatus Davis. 

Abdomen mostly black; face yellow; all coxae black..-.-virginiensis, new species. 

NOTOPYGUS VIRGINIENSIS, new species. 

Female.—Length, 13 mm. Head black with face, clypeus, palpi, 
and mandibles except at tip yellow; rather densely clothed with 
brownish hair which is very long on clypeus and mandibles; temples 
and occiput finely, face, clypeus, and mandibles rather coarsely 
punctured; antennae (broken) black, first flagellar joint about three 
times as long as thick, others gradually decreasing in length until 
toward the tip they are quadrate; thorax black, tegulae yellow, 
small spots in front and below brownish; densely punctured except 
for smooth spot on mesopleura; propodeum somewhat more coarsely 
punctured, especially on lateral areas; clothed throughout with 
dense, short, brownish pubescence; coxae and femora black, the 
latter yellow apically and basally, except that the posterior pair lack 
the yellow basally; fore and middle trochanters yellow with a brown 
spot behind, hind trochanters blackish except apically and ventrally 
where they are yellowish; all tibiae and tarsi yellow; wings dusky, 

1 Trans. Amer. Ent. Soc., vol. 3, 1870, pp. 151-2. 
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veins blackish except spot at base of stigma and costa, which are 
brownish-yellow; wing base yellow, areolet subtriangular and petio- 
late; abdomen black above with the terminal tergites largely 
brownish-yellow and a broad band of the same color on each of the 
first two intersegmental sutures and tergites 3-5 narrowly tipped with 
this color; sternites blackish except for narrow brownish-yellow 
margins; hypopygium prominent and broadly yellowish at apex; 
abdomen clothed throughout like thorax; first tergite elevated in the 
middle with two parallel longitudinal carinae reaching nearly to the 
apex and inclosing a deep furrow, another furrow on each side 
extending from spiracle to apex, a deep fovea below each spiracle, 
irregularly transversely rugulose on sides of petiole and in the furrow, 
coarsely and densely punctured apically and laterally beyond spira- 
cles; second tergite coarsely, densely punctured with the carinae 
extending hardly halfway to the apex; remaining tergites, except 
base of third, which is rather densely punctate, smooth with fine, 
sparse punctures; ovipositor directed upward, pale brown, sheath 
yellowish. 

Type.—Cat. No. 18355, U.S.N.M. 
Type locality— Vienna, Virginia. 
Described from a single female taken by the writer November 2, 

1913. : 

Genus IDECHTHIS (Foerster) Ashmead. 

IDECHTHIS NIGRICOXALIS, new species. 

Female.—Length, 10 mm. Related to erythropus Ashmead, from 
which it differs as follows: Scape and pedicel beneath and mandibles 
dark testaceous instead of pale yellow; pronotum laterally shining 
with strong longitudinal ruge (opaque in erythropus); tegulae dark 
testaceous rather than whitish; all coxae and hind legs throughout 
black, front and middle femora and trochanters and middle tibiae 
infuscated; basal lateral areas of propodeum with a few large punc- 
tures, petiolar areas more strongly transversely rugose. 

Male.—Length, 8mm. Differs from female principally in having 
the posterior legs beyond the coxae dark testaceous, in largely lacking 
the infuscation on the front and middle legs, and in lacking the punc- 
tures on the basal lateral areas of the propodeum. 

Type.—Cat. No. 18354, U.S.N.M. 
Type-locality— Youngstown, New York. 
Host.—Euzophera semifuneralis. 
Described from two females and two males as follows: The type 

female bears the further data Quaintance No. 574, 7.31.05, F. Johnson, 
collector; and the allotype Quaintance No. 7966, Vienna, Virginia, 
VII.11.13, reared by R. A. Cushman (host unknown); a female 
(paratype B) which agrees with the allotype in the color of the legs 
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bears the data Quaintance No. 407 (this number referring to a note 

which shows that the host was the larva of E. semifuneralis), Fort 
Valley, Georgia, 6.8.05, J. H. Beattie, collector; and a male (paratype 
A) which is somewhat smaller than the allotype, labeled Quaintance 
No. 5626, Lakeside, Ohio, 5.22.08, on peach, H. F. Wilson, collector. 

With the exceptions noted this species is very similar to erythropus 
and may possibly be an eastern form of that species, especially since 
some specimens of erythropus have the four anterior coxae more or less 
infuscated basally. 
~ Additional specimens from Youngstown, New York, were reared 
from Euzophera semifuneralis and one from Fort Valley, Georgia, 
from Sanninoidea exitiosa. 

59758°—Proc.N.M.vol.48—14——33 
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CONTRIBUTIONS TO THE KNOWLEDGE OF THE MAM- 
MALS OF THE PLEISTOCENE OF NORTH AMERICA. 

By Ottver P. Hay, 
Research Associate of the Carnegie Institution of Washington. 

INTRODUCTION. 

The results detailed on the following pages have been obtained in 
the course of the writer’s investigations on the Vertebrata of the 

Pleistocene epoch in North America. These results include descrip- 
tions of two extinct horses, one new extinct bison, one new and one 

already-described musk ox, measurements of certain limb bones of 
fossil horses, and discussion of the meaning of the variations observed. 
Also there have been secured measurements from-many skulls of 
various equids, as of Przevalsky’s horse, of a number of fossil horses, 
of many domestic horses, of three species of zebras, of the domestic 

ass, of the chigetai (Hquus hemionus), and of the kiang (2. kiang). 
A considerable number of these measurements have been quoted from 
other authors, but many have been made by the writer on skulls 
which belong to the United States National Museum and to the 
American Museum of Natural History, and on a fossil skull in the 

University of Kansas. From these measurements certain indices in 
use in equine craniometry have been computed. From these meas- 
urements and indices an attempt has been made to determine to what 

extent the various unmixed and wild species which are considered 
deviate from an average condition; likewise, to ascertain the value 

of some of the measurements and indices which have been employed 
in the study of domestic horses; and, finally, an endeavor has been 
made to throw some light on the elements which have contributed 
to the formation of that assemblage of horses which bears the name 
E'quus caballus. 

The writer acknowledges his obligations to the institutions which 
have kindly and freely granted him access to their materials. 

1. DESCRIPTIONS OF A BISON AND TWO MUSK OXEN. 

BISON SYLVESTRIS, new species. 

Diagnoses—A. bison of the late Pleistocene, having the horn cores 
feeble, even in case the type was a female, and apparently directed 
outward in a plane at right angles with the axis of the skull. Ptery- 
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goid processes relatively short. Foramen ovale confluent with the 
foramen lacerum medius. Forehead in front of horn cores narrower 
than the skull across the zygomatic arches. 
Type.—Some portions of the rear of the skull and a part of the 

right ramus of the lower jaw containing the last premolar and the 
anterior two molars. Found in Huron County, Ohio. 

The writer received for examination, on May 2, 1914, from Hon. 
C. H. Gallup, of Norwalk, Ohio, a small package of fossil bones 
which had belonged to some bovine animal. These had been found 
in a tamarack swamp at some place not yet exactly ascertained in 
Huron County, Ohio. In the same swamp had been discovered 
bones of a megalonyx, and in the course of a search for other 
parts of the skeleton of this animal those of the bovine had been 
met with. A piece of soil inclosing the bones was sent with them, 
and it is found to be composed of a mixture of vegetable matter and 
fine mineral materials. The bones consist of a fragment of the right 
side of the skull bearing the pedestal of the horn core, another frag- 
ment showing the axial region, the left glenoid fossa, etc., and a 
part of the right ramus of the lower jaw, with some teeth. A study 
of the specimen shows that they belonged to a hitherto undescribed 
species of the genus Bison. The writer proposes to give it the name 
Bison sylvestris. . | 

The piece of skull (pl. 30, fig. 1) which presents the pedestal of the 
right horn core is 91 mm. in its greatest dimension. It consists of a 
triangular piece of the frontal, a portion of the parietal forming the 
side wall of the temporal fossa, and a part of the occiput. The inte- 
rior of this mass is full of air cells, but these hardly extended beyond 
the base of the pedestal. The pedestal itself is placed well in front 
of the occipital crest, so that we may be sure that the animal was not 

a species of Bos. 
Through some means the pedestal has been broken or gnawed or 

eroded off so as to be wedge shaped at the extremity. No part of the 
horn-core itself appears. The pedestal has a diameter of 25 mm. 
only; hence the horn-core and the horn were evidently very small. 
It seems pretty certain that the animal was a female. The horn-core 
was probably directed somewhat upward, as well as outward. It 
appears also to have started out at right angles, or nearly so, with the 
median plane of the skull, as in Bison antiquus. In other species of 
American bison, recent and fossil, the horn-cores are directed ontward 
and somewhat backward. The parietal of the specimen under consid- 
eration runs forward from the rear of the temporal fossa a distance 
of 66mm., nearly the same as in the skull of the jersey cow with 
which it is compared. The suture between the frontal and the parietal 
extends forward well in front of the pedestal of the horn-core, then 
turns downward so as to approach rather rapidly the parieto- 
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squamosal suture. This course is quite different from that followed 
in the existing American bison. In this bison the suture continues for- 
ward to opposite the middle of the pedestal or hardly so far, and then 
descends toward the parieto-squamosal suture; and the point where 
the suture turns downward seems not to be affected by the size of the 
horn-core. The anterior end of the parietal in the fossa of the fossil 
bison is narrow and somewhat prolonged. The horizontal part of the 
parieto-frontal suture has the same length as in the jersey cow; but, 
since in the latter the horn is situated farther backward, the point 
where the suture turns downward is much farther in front of the 
horn than in the fossil bison. It is noted, too, that in the latter the 
roof of the temporal fossa extends out on the base of the pedestal, but 
it does not do so in the jersey skull. 

That part of the parietal of the fossil which enters into the occiput 
is 23 mm. wide and rather rough, and it appears to have formed a 
part of the occipital crest. 

The larger fragment (pl. 30, fig. 2) presents a part of ae base of 
the skull, including the left obetpiial condyle and a part of the right; 
most of the basioccipital and the basisphenoid; that part of the left 
squamosal which enters into the glenoid fossa and the zygomatic arch; 
and a part of the auditory apparatus. For our understanding of the 
skull it would have been better if the two fragments had belonged to 
the same side, for both reach the suture between the parietal and the 
squamosal, in the temporal fossa. 

The distance from the median point on the lower lip of the fora- 
men magnum to the front of the basisphenoid. is 85 mm., as in the 
jersey cow. In the skull of a cow buffalo (No. 15690, National Mu- 
seum), whose basilar length is 423 mm. and whose upper tooth line is 
148 mm. and whose width of skull at the zygomatic arches is 205 

 mm., the distance forward to the front of the basisphenoid is 98 mm. 
The width across the occipital condyles can not be exactly deter- 
mined, but it was about 96 mm.; that of the jersey being 93 mm.; 
that of the small buffalo cow just mentioned, 110 mm. The width 
across the tuberosities on the basioccipital was close to 56 mm.; in 
the jersey 45 mm.; in a large bison 62 mm.; in another bison 57 mm. 
In the jersey cow and in the American bison there are tuberosities 
on the basisphenoid which sometimes are hardly more than rough 
surfaces, but which may form considerable processes. In the fossil 
under consideration, these form two platelike processes of bone. 
These are about 25 mm. long at their bases, extend downward about 
12 mm. from the lower surface of the basisphenoid, and are 4 mm. 
or 5mm. thick. They diverge from each other and leave a channel 
between them into which one may lay one’s little finger. When en- 
larged, in the bison, these tuberosities are quite thick and are prob- 
ably never so high. How much variation in this respect there was in 
the new species one can not yet know. 
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The pterygoid processes of the alisphenoid have the appearance of 
having been quite different from those of both the existing bison and 
the jersey cow. In both the latter animals these processes extend 
far downward and forward from their bases, 45 mm. in the jersey, 
60 mm. in the small cow buffalo mentioned above. In this latter 
specimen each process has, very close to its distal end, a width of 21 
mm. In our fossil species these processes appear to have been only 
about 20 mm. long, in this respect resembling some of the antelopes; 
and they come to a point in front. It is possible that a thin edge has 
disappeared, but there is no evidence of it. On the inner face of the 
front edge there appears to be.a sutural surface for union with the 
palatine and the pterygoid. This front edge slopes directly down- 
ward and meets the descending hinder border, so that the process is 
triangular. The base of the process is about 18 mm. long. The hin- 
der border is acute; while in both the jersey and the American bison 
it is thick and obtuse. 

The region at the inner extremity of the petrous-bone and in front 
of it appears to have been extremely different from that usually seen 
in artiodactyls. In the jersey and the existing bison and nearly 
all other artiodactyls the foramen ovale is inclosed by the alisphenoid. 
While the bar of the bone on the outer. border of the foramen in the 
bison is narrow, it is thick, 5 mm. or more, on the inside nearly 
10 mm. In the jersey, too, the bone is thick all around the opening. 
In both these animals the foramen lacerum medius is cut off from 
the ovale by a wide stretch of bone belonging to the alisphenoid. 
On the other hand, in the fossil here described the region in front 
of the petrosal is widely open; and, apparently, the two foramina 
mentioned formed one. The alisphenoid certainly appears not to 
have sent a prong of bone around the outer side of the foramen 
ovale. The bone forming the front boundary of this foramen comes 
down to a thin acute edge, and when it is followed around to meet the 
squamosal the alisphenoid appears to have stopped there. The 
opening which represents the two foramina mentioned extends back- 
ward 27 mm. tothe bone. Backward it widens to nearly 25 mm. “The 
hinder part of this gap was, of course, occupied by a part of the 
bulla. It is possible that the outer edge of the basisphenoid ex- 
tended into the opening and restricted it somewhat, but there is 
little or no evidence of it. It is more likely that the inner border 
of the squamosal extended inward farther and narrowed the foramen 
somewhat. In the antelope 7awrotragus the foramen ovale is some- 
times large and the alisphenoid bar on its outer border is inter- 
rupted, but always this foramen is closed behind by a union of the 
alisphenoid with the squamosal. 

After renewed examinations of this region in the fossil and com- 
parisons of it with specimens of Bison bison the author fails to 
find any way of reconciling the differences. 
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The bar of bone between the foramen lacerum medius and the 

foramen lacerum anterius is thin, 3 mm., and in front has an acute 

edge. In the other two bovines here considered the bone is con- 

siderably thicker (from 7 mm. to 11 mm. in the bison) and the front 

edge is obtuse. 
The parocipital process is broken off, as is also the bulla. 
The squamosal of our fossil, seen from the outside, presents some 

features and relations of interest. In both the living bison and in 
the jersey that part of the squamosal which enters into the temporal 
fossa rises perpendicularly or in the jersey even slopes inward to 
join the parietal. In the fossil bison the bone as it ascends turns 
outward, so as to overhang very considerably. Just above the root 
of the zygomatic process of the squamosal, at the rear of a consid- 
erable excavation, are two considerable venous foramina. 'These 
are present in the jersey skull also, and in many skulls of Bison 
bison, but their presence, number, size, and positions are subject to 

great variations. 
The articular surfaces for the lower jaw are placed on a higher 

level with respect to the basisphenoid than in Bison bison. A line 
drawn from the lowest part of one of these surfaces to that of the 
other passes considerably above the basisphenoid. In the existing 
bisons examined such a line passes through the body of the basis- 
phenoid. The same statement may be made regarding the jersey 

~ COW. 

In the fossil bison here described the exoccipital of the left side is 
preserved nearly to the midline above the occipital foramen, where it 
met the one of the opposite side. This permits the measurement of 
the foramen. The distance from the front of the lower border of the 
foramen to the middle of the upper border is 40 mm.; in the jersey 
it is 88 mm.; in the skull] of the small cow buffalo this measurement is 
40 mm., as well as in a much larger male individual. In the’ fossil 
the greatest distance across the foramen magnum, just in front of the 
hinder borders of the condyles, was close to 50 mm.; in the jersey 
it is 45 mm.; in the skull of a large male bison, close to 50 mm.; in 
the skull of another large male bison, 45 mm.; in the cow buffalo 
mentioned, 44 mm. It will be seen that in the fossil the opening is 
absolutely larger than in the other animals used for comparison, 
although they belong to specimens of evidently greater size. 

The cavity found just outside of each occipital condyle and into 
the front of which opens the condylar foramen is much shallower 
than in the great majority of specimens of Bison bison; but inas- 
much as variations are observed in the latter one can not count with 
certainty on this shallowness as a specific character. Careful measure- 
ments indicate that the inner walls of the temporal fossae approached 
each other more rapidly from the rear to the front in the fossil than 
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in the existing bisons, and that consequently the brain cavity of the 
former was actually and relatively narrower in front than in the 
latter. As exactly as can be determined the width of the brain-case 
of B. sylvestris, taken in the temporal fossa, over the auditory 
meatus, was at least 110 mm.; at the front of the glenoid articula- 
tion, not more than 90 mm. In the cow bison, already several times 
mentioned, the width at the rear position is 120 mm.; at the anterior 
position, 110 mm. In the jersey cow referred to above the measure- 
ments are respectively 98 mm. and 82 mm. Therefore the brain- 
case of B. sylvestris was narrowed forward almost exactly as in the 
jersey cow and more rapidly than in the existing bisons. 

As nearly as the width of the skull can be determined it meas- 
ured 180 mm. across the zygomatic arches at the glenoid fossae. In 
the case of the cow bison this measurement is 200 mm.; in the jersey 
cow, 166 mm. From the rear of one temporal fossa to that of the 
other is about 140 mm. | 

In the existing bison of our country the skull, at the narrowest 
place between the horns and the orbits, is at least as wide as it is — 
across the zygomatic arches, often much wider. In the jersey cow the 
least width across the forehead is considerably less than across the 
zygomatic arches; and this appears to have been the condition in the 
extinct species here described. As just mentioned, the width across 

the glenoid fossae is 180 mm.; the least width across the forehead 
seems to have been close to 140 mm. The forehead naturally pre- 
sented an appearance quite different from that of Bison bison. 

So far as can be determined from the materials at hand, the parieto- 
occipital suture on the upper surface of the skull was pushed back- 
ward somewhat farther than in the American bison. In front of the 
pedestal of the horn-core there is a sharp crest which separated the 
temporal fossa from the forehead. In the existing bison this region 
is thick and obtuse. It is more acute in the jersey skull, but not so 
acute as in the fossil. | 
An apparent difference between the existing species of bison and the 

fossil here described is found in the occipital condyles. In the fossil 
the condyle is narrow near its lower anterior end; the least width 
from its border at the foramen magnum to that near the excavation 
containing the condylar foramen is about 21 mm.; in the specimens 
of Bison bison examined the width varies from 26 mm. to 33 mm. 
Naturally other specimens of B. sylvestris might abolish this differ- 
ence. 

The lower jaw is represented by the greater part of the horizontal 
ramus of the right side. Only the hindermost part of the symphysis 
is left, the bone being broken off just at the front of the mental 
foramen. On the outer side the bone as preserved continues back- 
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ward above and below to points a short distance behind the socket 
of the hindermost molar; on the inner side to a line descending from 
a point just behind the second true molar. In this jaw are retained 
the last premolar and the first and second molars. The sockets of 
the second and third premolars and the last molar are present. 

It is, of course, impossible to determine what was the length of 
the jaw and the length of its symphysis. The following measure- 
ments are obtained and compared with corresponding measurements 
of the jaw of the jersey cow already mentioned and of two female 
specimens of Bison bison (No. 14099, Amer. Mus., and No. 49680, Nat. 
Mus.). In the case of the jersey the front milk molar must take 
the place of the second premolar in the measurements. 

Measurements of lower jaws in millimeters. 

B. bison, | B- bison, 
ee 80.” peng Jersey 

sylvestris. mer. cow. U.S.N.M| “ype 

Distance from rear of symphysis to front of socket of the second 
MCMIOIAU ane to an nae ee ie ne een nae 62 70 56 50 

Distance from rear of symphysis to rear of second molar......-... 160 1380 150 154 
Distance from rear of mental foramen to rear of second molar..... 159 Eeyore emcee oe 158 
Height of jaw just behind the symphysis.................---.---- 23 36 24 26 
Thickness of jaw just behind the symphysis.................-.--- 13 15 14 14.5 
Height of jaw at front of socket of premolar 9...........-..------- 29 41 31 31 
Thickness of jaw at front of socket of premolar 9.......-.--.------ 16 16.5 17 16 
Height of jaw at rear of second molar.........--.----------------- 53 61 54 58 
Thickness of jaw at rear of second molar.......-..---------------- 28 27 28 24 

The following measurements of the lower teeth have been secured 
from the type-specimen of Bison sylvestris; from No. 14099, a female 
bison in the American Museum; an old domestic cow, No. 92, in the 
collection of Mr. 8. H. Chubb, of the American Museum; and the 
already oft-referred-to jersey cow in the United States National 
Museum. The teeth of No. 92 had been more worn down than in 
the other specimens, and this fact will account for the reduced length 
of the grinding faces. 

Measurements of lower teeth in millimeters. 

Bison B. cake Old cow, | Jersey 
sylvestris. 14099. No. 92. cow. 

_———_——_— |\—-_—_-__—_—_———— | dh 

Distance from front of socket of pm 2 to rear of socket of m 9....... 104 95 93 104 
Distance from front of pm 4 to rear Of M9...........2--6eee gee eee 71 66 85 72 
EMI a aa a iene hm a a an a inl min act 19 22 LS | See 
DEMO CLE LLU oe itad odin Aten la Sabie de Scie wia Gores Gb settee 21 20 Per wes asks 
IMMER OTN Sie a ta erie cin aicidhs ip pialnin woe «apenas ace eke pals 12 11.3 Pa Ee aa 
URMPR eee eS AA ic eh Se tah ewer aan cd ewe we Saat o nee be 20 15 30 
RTM MD Mere cea ao ae atcha, xno chad wiriainig 4 pin a Sites ae aie 22 3 22 24 
CRN R REE POE Aa SIE. Uie stand oles oe Boe wowace bur ewhateugabace 13.5 14.5 13.5 13 
TE ee se a 0b 4 «tani dnniba tay © Seana 34 30 23 46 
RN MR MMEE MT ts Cp kad takewcscendeeeucuecsaoncans 26 24 23 26 
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The second and third premolars of the jersey had not been cut, 
and the first two measurements of the third column start with the 
front of the corresponding milk molar. In the case of the second 
molar of Bison bison (No. 14099, Amer. Mus. Nat. Hist.) the height 
and the greatest width can not be determined without cutting into 
the bone. The heights of the teeth are given in order to indicate 
approximately the amount of wear. As the teeth are worn down 
the fore-and-aft length of the crown diminishes, while the width 
increases. It is to be noted that the teeth of the jersey cow are 
less worn down than either of the others. Were we to measure the 
length of the crown of the jersey at the same level as those of the 

fossil, the former would show a length at least a milli- 
meter less than they do. Where possible, the width of 
the teeth as given is that at the base, where greatest. 

It is necessary now to compare the teeth of the fossil 
with those of the jersey and of the bison. The teeth of 
the fossil (pl. 30, figs. 3, 4; text-fig. 1) are somewhat 
injured, but not to a serious extent. A little enamel is 
split off from the outer and the inner styles at the 
rear of the fourth premolars. A part of the hinder 
inner column (entoconid) is broken away, also a very > 

httle of the summit of the anterior outer column (pro- 
toconid) of the second molars; likewise a sliver from 
the hinder inner style of the same tooth. All of the 
cement has been dissolved off the teeth and the dentine 
is considerably decayed. The enamel of the teeth is 
apparently more wrinkled than in most specimens of 
the two species with which it is here compared. 

a cette In the fourth premolar the excavation, or infold, in 
uotarsor Br the outer face, in front of the hinder style, is much nar- 

aa as Le Oe and more sharply defined than in the specimens 
of B. bison examined. In the existing bison there are 

usually two infoldings of the enamel of the hinder half of the inner 
face of the tooth and in front of these a narrower excavation or 
channel. Sometimes the hinder infold is divided so as to cut off 
a circular pit in the hinder part of the tooth. The anterior infold 
referred to is usually directed inward and often inward and back- 
ward. In the fourth premolar of B. sylvestris there is a circular 
pit in the hinder part of the tooth, as seen in the figure. The 
enamel of the inner face is directed forward and outward to near 
the point of the tooth, then abruptly inward, then again outward 
and forward, and finally again inward. There is thus formed 
a great excavation in the inner face of the tooth, and in front of 
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this two folds of the enamel. At the bottom of the excavation there 
arose a Slender accessory column, but this is broken off. This tooth 
in B. bison presents a considerable amount of variation, and it is 
possible that it sometimes takes the form seen here in B. sylvestris. 

The two molars resemble closely the corresponding teeth of B. 
bison. The inner columns are somewhat more sharply separated by 
shallow folds of the enamel from the body of the tooth, but probably 
similar conditions might now and then be found in specimens of 
B. bison. One can not yet say that there is any character in the 
teeth of B. sylvestris by which it may be distinguished with cer- 
tainty from B. bison; but it is also true that the teeth of all the 
bisons are much alike and all resemble closely those of the do- 
mestic ox. 

It will be seen that the animal whose scanty remains were secured 
in Ohio does not belong to the genus Bos; it is equally evident that 
it did not belong to any species of bison hitherto found in this coun- 
try. To judge from the parts known, the type-specimen had the 
size of a small domestic cow; but it is probable that the males were 
considerably larger. The skull seems to have been somewhat wider, 
but to have had the same length. The horns were feeble, but doubt- 
less larger in the males. As to the habits of this bison, we can infer 
little. There can be no doubt that, like the megalonyx which found 
a grave in the same spot, it lived after the passing away of the Wis- 
consin ice sheet. The presence of the megalonyx seems to imply the 
existence of a climate warmer than that of to-day. At the same 
time in all probability there lived in that region mastodons, ele- 
phants, peccaries, and the giant beaver, all, like the bison, now gone. 
Doubtless then, as now, Ohio was heavily forested. In these forests, 
possibly haunting the swamps, lived the animal that is to be known 
as Bison sylvestris. 

BOOTHERIUM NIVICOLENS, new species. 

Diagnosis.—A Pleistocene species of Bodtherium which has the 

exostoses of the horn-cores slightly encroaching on the forehead; 
horn cores directed strongly outward, only slightly downward and 
forward. 
Type.—Both horn-cores with the frontals. Found at Elephant 

Point, Alaska. | 

An incomplete skull of a species of musk ox, No. 2324 in the 
United States National Museum, was collected in 1880 on the shores 

of Eschscholtz Bay, Alaska, probably at Klephant Point, by Capt. C. 
L. Hooper, commanding U. S. revenue steamer Corwin. The speci- 
men has hitherto been regarded as the skull of a female of Ovibos 
moschatus, but a close examination shows that this is an error. 
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In his report of the cruise of the steamer Corwin, published in 
1881, on page 24, Hooper wrote as follows in speaking of his visit 
to Elephant Point: 

I searched the face of the cliff at Elephant Point for fossil remains, but 

found none either in the ice or in the soil above it. I was more fortunate, how- 

ever, on the beach below after the tide fell. There I found a large number of 

mammoth bones and tusks and some smaller bones belonging, probably, to the 
“ aurock” and musk ox. 

Although the skull here described was not specifically mentioned, 
it is probable that it was included in among the “smaller bones.” 

The specimen (pl. 31, fig. 1) consists of the horn-cores practically 
complete and the parietal and frontal bones which bore them. The 
supraoccipital region is missing, also the whole of the floor of the 
brain case and the bones of the jaws. Of the orbits, only the upper 
and hinder part of the rim of the left one is preserved. The frontals 
do not extend as far forward as the notch for the hinder ends of the 
nasals. Many important measurements are therefore not to be ob- 
tained. The following are given: 

Measurements of the skull of Bodtherium nivicolens in millimeters. 

Width at notch between orbits and horn-cores at the lower border of the 

BACUCT en ne ae 126 

Width at the rear of the orbits, estimated 2 3 ee eee 185 

Least distance between exostoses of horn-cores on forehead______________ 100 

Distance between exostoses at rear of horn-cores___________-__-_-_-_-___-_-_- 140 

Transverse diameter of brain: case =: ee 90 

Thickness of parietal bone at about its center... _-_. eee 46 

Fore and aft diameter of base of horn-core__. eee 63 

Vertical diameter of base of horn-core:_o0 0) eee eee 58 

Circumference of base of horn-coreti2: 4) oe eo eee 200 

Length of horn-core on hinder. curves. 0.20 se eee 205 

Length of chord of anterior curve of horn-core.. 22. eee 165 

Distance between the extremities of the horn-cores_______________________ 466 

The rear of the upper surface of the specimen extends backward 
a distance of 75 mm. behind the line which joins the hinder borders 
of the bases of the horn-cores, and it must have reached the occipital 
crest. The hinder end of the skull, at the level of the parieto- 
squamosal suture must have had a width of close to 105 mm. In 

getting the width of the skull between the orbits and the base of 

the horn-cores in Ovibos one measures at the middle of the height of 
the horn-core or even higher. In the specimen of B. nivicolens it is 
necessary to descend to the lowest point of the base of the core, for 
from this point upward the skull narrows. 

The base of the horn-core is nearly circular in section, the upper 

surface being only slightly fiattened. At about the middle of the 
length the horn-core is still flattened, the fore-and-aft diameter being | 
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48 mm., the vertical 41 mm. The horn-cores descend less as they pass 
outward than they do in either B. bombifrons or B. sargentt. When a 
cord is stretched from the tip of one horn-core to that of the other it 
passes but little in front of the rear of the orbit and above what would 
evidently have been the lower border of this. The cord is on a level 
with the roof of the brain cavity. 

The horn-cores may be said to stand on short pedicels and to have 
a burr, as in the bisons. On the upper surface, however, the exostosis 
has just begun to spread on the forehead and has hidden the pedicel. 
The condition is intermediate between that seen in B. bombifrons, 
with an evident pedicel, and that of B. sargenti, in which the exostosis 
has advanced well on the forehead. 

The parietal bone is a mass which contains numerous small cavities, 
like those of a fine sponge. The frontals, 60 mm. thick at the mid- 
line, are occupied by large air cells, some of which open into the bases 
of the horn-cores. The plane of that part of the upper surface of 
the skull which is behind the horn-cores makes an angle of about 
47° with the plane of the anterior part. The angle in B. sargenté 
appears to be about the same as in B. nivicolens. Considering all the 
facts, the writer is compelled to place both these species just men- 
tioned in the genus Bodtherium. 

Because of the direction taken by the horns, more outward and less 
downward, B. nivicolens is evidently distinct from both the other 
species. By its long slender horn-cores, carried far in advance of 
the orbits, B. sargenti is distinguished from B. bombifrons. 

BOOTHERIUM SARGENTI Gidley. 

This species was described by J. W. Gidley in 1908.1. The de- 
scriber’s figures present views of the partial skull as seen from in 
front, from the left side, and from above. His description is brief, 
and no measurements were presented. Neither are the relative sizes 
of the figures given; but the statement was made that the size was 
about two-thirds that of Ovzbus moschatus and somewhat greater than 
that of Bodtherium bombifrons. Wishing to study the specimen at 
first hand the present writer, in January of the year 1914, visited 
the Kent Scientific Museum at Grand Rapids, Michigan, where the 
specimen is deposited. Opportunity to examine this and other 
Pleistocene materials was freely given by the director of the mu- 
seum, Mr. H. E. Sargent. 

The specimen was found, as stated in the original description, in 
the Moorland swamp, on the farm of Mr. Charles McKay, near 
Grand Rapids, Michigan. Mr. McKay has kindly informed the 
writer that the exact locality is in the northwest quarter of the 
northeast quarter of section 16, in township 10 north, range 14 west. 

1 Proc. U. S. Nat. Mus., vol. 34, p. 6838, pl. 79. 
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This is very nearly 25 miles from Grand Rapids in a straight line in 
a direction a little north of northwest. The depth at which the skull 
was found was about 2 or 3 feet only. Mr. Sargent informed the 
writer that the skull lay beneath the pelvis of a mastodon, the nearly 
complete skeleton of which is mounted in the Kent Scientific Mu- 
seum. 

The following measurements were secured from the skull. Inas- 
much as it is much damaged in its axial portions many desirable 
measurements, especially the basilar length, could not be obtained. 
A figure is shown (pl. 31, fig. 2) which gives a view of the skull 
from the left side. Mr. Gidley published a figure from the same 
photograph. : 

Medsurements of skull of Boodtherium sargenti in millimeters. 

Distance from the rear of one orbit to that of the other_______________ 190 

Width of skull between the orbits and the horn-cores, on a level with the 

lower surface of the latter __- 205.622 0. Ss) 128 

Width, of space between the horn-cores at their rear____________________ 147 

Width of space between the horn-cores, on the face, least_____________ 62 

Fore-and-aft diameter of the orbite 2202 2 eo ee eee 65-2. 

Length of a horn-core along the hinder curve________________-__ aua 

Circumference of the base of a horn-core_u.2- {kts eee 242 

Fore-and-aft diameter of a horn-cores. -.. 2) a ee 80 
Diameter of horn-core at right angles to preceding_________________ 68 

Distance between tips of horn-cores, direct... --- eee 505 

Width ‘of Drain: cavity s2 es oe es ee eee 88 

The distance from the occipital erest to the notch for the rear end 
of the nasals was close to 210 mm.; the crest itself is missing. In 
Bodtherium bombifrons this distance is 240 mm. 

The horn-cores (pl. 31, fig. 2) are directed strongly outward and 
forward and somewhat downward. The distal extremity of each 
reaches a point 55 mm. in front of the rear of the nasals and 95 mm. 
below the upper surface of these bones. At the base the horn-core is 
subcircular in section; but the upper face is considerably flattened. 
However, at a short distance from the base the section becomes 
nearly circular. The surfaces of the cores are strongly grooved. A 
fragment of each of the nasals about 70 mm. long is present and to 
each is attached a fragment of the maxilla. 

The profile of this skull is not straight. It is convex in the region 
of the horn-cores and concave between the orbits. 

Dr. J. A. Allen* has expressed the opinion that this skull represents 
merely the female of Symbos cavifrons and that it shares no essential 
features with Bodtherium bombifrons. He says that the horn-cores 
are attached to the skull as in the female of Ovzbos, with about the 
same relative area of exostosis extending from the base over the 

1 Mem. Amer. Mus. Nat. Hist., vol. 1, pp. 214, 215. 
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lateral third or more of the frontals and not, as in Bodtheriwm, sup- 
ported on a pedicel and terminating in a burr as in Bison. 

That the type of Bodtherium sargenti is the female of Symbos cavi- 
frons the present writer does not, for various reasons, at all believe. 
He has examined about 25 skulls which belong to Symbos cavifrons. 
In all of these the exostoses of the horn-core meet across the forehead. 
If the Grand Rapids skull is the female of S. cavifrons, it is very 
remarkable that only one female should be discovered among 25 speci- 
mens. Among the skulls of S. cavifrons there is a good deal of varia- 
tion in the size of the cores. It seems very probable that those speci- 
mens which have the more feebly developed cores are the females. 
Inasmuch as in the males of Symbos the exostoses are more strongly 
developed than in the males of Ovibos, one might expect them to be 
more strongly developed in the females of Symbos than they are in 
those of Ovibos. ‘These exostoses having reached the limit in the 
males, had probably reached that limit in the females likewise. The 
horn-cores of B. sargenti are, relatively to the size of the animal, 
longer than they are in S. cavifrons; and, besides, they are directed 
more strongly outward and farther in front of the orbit. Notwith- 
standing the immense development of the horn-cores of the males of 
Symbos cavifrons, there is no such elevation of the region behind the 
orbits as we see in the case of B. sargenti. . 
On page 210 of his work on musk-oxen, Allen gives as one of the 

characteristics features of the genus Bodtherium the abrupt down- 
ward slope of the dorsal outline of the skull posterior to the horn- 
cores. The type skull of B. sargenti has a slope of the same region 
which lacks but a few degrees of being equal to that found in Bodthe- 
rium. The other characters mentioned by Allen as distinguishing 
Bodotherium, the form of the basisphenoid and the presence or absence 
of lachryma! fossae can not be determined in the skull of B. sargentz. 
In size the animal was somewhat below B. bombifrons. As to the fact 
that the bases of the horn-cores had begun to spread across the fore- 
head, it may be said that it becomes simply a question whether we 
shall put the specimen in the genus Bodtheriwm or establish a new 
one for it. Inasmuch as Bodtherium nivicolens is intermediate, with 
respect to the extension of the exostoses, between Bodtherium bombi- 
frons and B. sargenti, the writer prefers to retain the latter in 
Bodtherwm. 

2. DESCRIPTIONS OF THE NEW HORSES. 

EQUUS HATCHERI, new species. 

Diagnosis.—A large Pleistocene horse, which resembles closely the 
larger varieties of Equus caballus, but which has a broader skull, a 
heavier lower jaw, and certain differences in the teeth. 
Type.—A nearly complete skull and lower jaw. Found near Hay 

Springs, Nebraska, 
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In the United States National Museum is a nearly complete skull 
which belongs to a species of Equus, which was found in 1886 in the 
region south of Hay Springs, Nebraska, and which has the number 
7868. The exact locality is given on page 568, where is indicated 
the place at which certain limb bones of horses had been discovered. 
All these remains were collected by Mr. Hatcher and his party. 

Certain fragments of bone are missing from the skull, as seen from | 
above and from the sides; other parts are gone on each side of the 
base of the skull and from the palate. The illustrations (pls. 32, 
33), prepared from photographs, indicate the positions of the miss- 
ing parts. Apparently nothing is missing that is necessary to an 
understanding of the structure of the skull. The teeth are all present 
in both the upper and the lower jaws; the incisor teeth are worn 
down nearly to the bottom of the cups, but the premolars and molars 
show less wear. ‘The second molar has still a height of 65 mm. In- 
asmuch as large canine teeth above and below are present, it is con- 
cluded that the animal was a male. 

The following measurements have been secured from the skull. 
In order to permit comparisons to be made there are presented lke- 
wise, in parallel columns, corresponding measurements obtained from 
the skull of Equus niobrarensis, found in the same quarry and de- 
scribed in 1913, and from a skull of domestic horse (No. 843, Nat. 
Museum). The dimensions within parentheses are taken from the 
lower jaw of a slightly smaller and older horse (No. 174968 Nat. 
Museum). 

Measurements of skulls in millimeters. 

E. hatch- 7 sjabra| ese 
2 SE eri. rensis. lus. 

From middle of incisive border to front of foramen magnum............-- 530 550 
From middle of incisive border to front of posterior nares. ......-.-.--..--- 290 “300 
From middle of incisive border to rear of notch between nasal and pre- 
ne sn ea ete oe a see ee ee ee 200 196 

From middle of incisive border to rear of occipital crest.............------ 582 602 
From middle ofincisive border to front of pmyz....-..-.------------------- 137 143 
From middle ofincisive border to front of orbit...-........--.------------ 340 362 
From middle ofincisive border to rear of orbit...............-..---------- 420 438 
Width across maStold PLGCCSSES. > een eee eaea nas en ee ee eee 110 129 
"Width across hinder nares 2 32 ©) ee een ao eee eee 47 55 
Width across articulations for lower jaw. .....-.----..-------------------- 217 213 
Width from outside to outside of last molars............-...--..---.------ 123 127 
Width from outside to outside of outer incisors.........--...--..---------- 78 75 
Distance between deonis of erbits.....- > 535-3 Sos ee one nh eee 158 153 
Distance between Tears Of Orbits . 222. S222 ee oe a Sass os pee ane ee 240 220 
From middle of occipital crest to rear of orbit............-..-------------- 218 228 
Width of skull on maxillary ridge at maxillo-malar suture.............--.- 187 188 
Width of palate at last: molars. oa ne ee en 70 77 
Width of palate at pm?.-..-.-- tA Ste SS eee oe. ent 22252 eee 50 53 
Distance across premaxillae at middle of nasal opening........-..---..-.-- 75 67 
Least width of palate between i? and pm?.................---------------- 40 45 
Histance between i? and pm*...2 22 se ese See eee eee eee 115 105 110 
@uamoter of orbit, fore arid aft... ocek Sees see eee ee 68 84 70 
From front of lower jaw to rear of ascending ramus..-............-.------- 460 7 (472) 
beseth of symphysis of lower jaw... -- 65-22 ee eee 90 90 os 
Bein ot taw at icont- oF my... 5: - hosed she a 100 96 82) 
Bear Ol 33 COME Of Pils. _- .- 2 oS ee ee 102 93 (113) 

1Proc. U. S. Nat. Mus., vol. 44, p. 576, pl. 69, figs. 3-4; pl. 70; pl. 71, figs. 1, 2; 

text figs. 19-23. 



no. 2086. SOME MAMMALS OF THE PLEISTOCENE—HAY. 529 — 

On comparing the above measurements it is seen that the horse 
here called H'quus hatchert had a longer skull than that of FE. nio- 
brarensis, one of the same length as that of the larger domestic 
horses. In Nehring’s list of 60 specimens of equines measured there 
are only 7 which had longer skulls than that here described. It 
belongs, then, among the very large horses. 

The width of the skull at the rear of the orbits is 236 mm. This 
does not appear to have been exaggerated in repairing the specimen. 
This width is equal to 42.6 per cent of the basilar length, so that this 
quantity represents the cephalic index. Nehring obtains this index 
in the reverse way, following which the cephalic index would be 
934.9. This horse would then fall into Nehring’s group of broad- 
faced horses, but, in Tscherski’s classification, in the group with faces 
of medium breadth. As will be seen by referring to a table on a more 
advanced page, the skull of Z’. hatchert has nearly the same cephalic 
index as the Przevalsky horse. The latter is, however, a smaller 
animal. £. niobrarensis, as indicated by the type, had a relatively 
broader skull, the index being 45.3; or, after Nehring’s method, 220.8. 
Tt belongs, then, among those with the very broadest faces, resembling 
in this respect the kiang. Whether or not additional specimens of 
both £. hatcheri and EF. niobrarensis would sustain our conclusions 
only future investigations will decide. 

The cranial length is 195 mm.; that is, the distance from the middle 
of the occipital crest to the middle of the line joining the rear of the 
orbits. The cranio-cephalic index is determined, then, to be equal 
to 35.3, being, therefore, more nearly equal to that of the broad-faced 
domestic horses than to that of the narrow-faced ones. In £. nio- 
brarensis the index is 34.3. 
The facial length (distance from incisive border to the middle of 

the line joining the rear of the orbits) is 413 mm. This multiplied 
by 100 and divided by the basilar length gives as the facio-cephalic 
index 74.8. That of the type of /. niobrarensis has been determined 
to be 75.3. The horse which is here described is therefore relatively 
short-faced, as well as broad-faced. 

The length of the nose is relatively greater than in the domestic 
horse No. 843, but nearly the same as in the type of £’. niobrarensis. 

There appears to be a considerable difference between the horse 
here described and the type of Z. niobrarensis in the width of the 
face on the maxillary ridge. There is a possibility of some distortion 
in the specimens, but the differences appear to have existed in life. 
In F. hatcheri this width equals 38 per cent of the basilar length; in 
EF’. niobrarensis, 35.8 per cent; in the 2’. caballus measured only 34.2 
per cent. 

59758° —Proc.N.M.vol.48—14——34_ 
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Attention may be called to the straightness of the outline of the 
skull, from the vertex to the front of the nasals (pl. 32). This profile 
is quite different from that of £. niobrarensis, and its form does not 
appear to be due to any distortion produced in restoring the skull. 
The position of the hinder border of the vomer on the midline 

with reference to the lower lip of the foramen magnum and to the 
hinder border of the hard palate furnishes a character by means of 
which certain equids may be distinguished from others. On this 
matter the readers may consult tables given on succeeding pages. On 
account of injuries done in this region in the types of both Z. 
hatcheri and EF. niobrarensis the position of the vomerine notch can 
not be directly determined. Tests made on several skulls show that 

the distances of this notch from the two points mentioned are 
roughly proportioned to the distances from these two points to a 
small foramen situated just a little above and a little in front of the 
optic foramen. Estimates based on this assumption leave no doubt 
that the vomerine notch of /’. hatcheri was somewhatnearer the palate 
than to the foramen magnum, and that it was considerably nearer 
the palate in /. niobrarensis, perhaps 25 mm. nearer. In a skull 
from Alaska described by the writer* and called Hquus niobrarensis 
alaskae the distance from the vomerine notch to the foramen mag- 
num is 121 mm.; that from the notch to the hard palate is 114 mm. 
This character may enable us to distinguish the Californian F. occi- 
dentalis from both £. niobrarensis and E.. hatcherit. <A skull of the 
western species described by Merriam? was sent to the American 
Museum of Natural History, where it has been examined by the 
writer. The distance from the foramen magnum to the vomerine 
notch is 122 mm.; from the notch to the hard palate, 141 mm. Mer- 
riam’s figure of this skull* shows the position of the notch. How- — 
ever, from information furnished by Merriam it appears that the 
vomerine notch is sometimes nearer the hard palate than the foramen 
magnum. 
Measurements are here presented of the teeth, both upper and 

lower. For comparison corresponding measurements are furnished 
of the teeth of the type of Hquus niobrarensis and those of the domes- 
tic horse. The upper teeth of the latter species are those of No. 843 
of the National Museum, while the lower ones are those of No. 
t74960 of the National Museum, a very large horse with basilar length 
of 610 mm., whose upper tooth line is, however, only 1 or 2 milli- 
meters longer than that of No. 843. 

i Smiths. Mise. Coll., vol. 61, No. 2. 

2 Univ. Calif. Pubs., Geol., vol. 7, No. 21. 

Idem, p. 399, fig. 3. 
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Measurements of teeth in millimeters. 

Upper. Lower. 

Teeth. 
E. hatch-| E.nio- | E.cabal-| E.hatch-| E.nio- | E. cabal- 

eri. brarensis. lus. eri. brarensis. lus. 

Length molar-premolar series..........-. 187 179 185 188 180 187 
Length premolar series...........-.-..-- 96 98 98.5 98 94 97 
Wemeta molar series 22: 15..20 022 es5ce. 92 81 86 91 84 90 
STE oi alesse pa wine gon aw aia opn.e - 40 38 40 40 35 36 

ma os NE OSS. SSE Se 28 27 27 16 15 16 
MOP OCOMO stents Sees Mises Siaclomercs © 11 10 LO aS seen erat lle aatie ee clei |e wi oie iat 

Mereeoniet he 5) 2 8 sages ks 30.5 30 30 30 28 30 
THRO DO ts eS te el a ae 31 28 29 18 16 17.5 
ROLOCONC tse se os Se alse a cisie cis e.c los 15 13.5 Oe A epee tT es (SE Bis baer Pee aE 

Le Th. Lote) i ee 30 29 29 30 30 30 
TVG LO Sea es ae a 30 27 30 17 16 17 
PEOLOCOMO oe )se i sete itata oats 14.5 14 1D) cake sone eeameees oleciceeseoes 

M1, eee SNES OSE OE SIE cr ie 28.5 17 27 29 27.5 27 
TRIG OL ie ey ae lees eae ae a 29 28 29 18 14 15.5 
prcieeone Lie ae ee se ee eck eae > ora 14 13 DO MRE oo seer Nee eee eye alton ie Seika 

‘be JE) 21) OS ae a oe ee 27.5 27 28 28.5 27 28 
TeV OS Se eee ane a 27 25 28 16 13.5 15.5 
pene Oe ee mete eras 2k tenes 14 14 Ta) re I Ie epee a ape Sa ete a 

ONS 5, CTE 5 0 IR a ee ie 30 26 31 35 30 34 
TWIG (LO Bea e Be ae ee ae ae eee ae 24 23 25 15 13 14 
BOUOCONCER a Aacciate cin ajck aaeiste geen 15 14 GY ome Nes S| Se ashe sso | San cacecee 

Ii, diameter, side to side.:....--..--.-.- 15 19 16 14 17 16 
diameter, fore and aft................ 13.5 13 11.5 11.5 11 11 

12; diameter, side to side. ...--..-.---..- 17.5 20 18 15 i 19 
diameter, fore and aft.......-...-..-- 14 12 11 il 11 11 

I3, diameter, side to side........-----.-- 18 21 20 12.5 17 17 
diameter, fore and aft.....-- ao SEe 14 11 11 13 11 13 

When the upper grinding teeth of . hatcheri (pl. 34, fig. 1; text- 
fig. 2) are compared with those of '. niobrarensis it is seen that 
they are in all cases longer, sometimes only slightly so, but in other 
cases 2 mm. or even 4 mm. longer. In width the differences are still 
greater. The lower teeth (pl. 33, fig. 2; text-fig. 3) are in all 
cases, except that of the hindermost premolar, greater in length than 
those of the type of. #. niobrarensis, while, as in the upper teeth, 
the differences in the width are still greater. These differences must 
be taken into account in estimating the relationships of the two 
skulls. The differences in the lengths of the various cheek teeth, 
upper and lower, as compared with those of #. nzobrarensis, would 
have been still greater if those of E. hatcheri had been measured at 
an earlier stage of wear. The differences among the dimensions of 
the corresponding incisors of the two species, certainly to a great 
extent, are due to greater wear in those of /. hatcheri. 

It is proposed now to make careful comparison between the struc- 
ture of the teeth of the fossil horse here described and that of the 
teeth of various specimens of the larger domestic horses; further- 
more, to include in the comparisons the teeth of Hguus niobrarensis. 
It is probable that not all of the differences observed among these 
horses will prove to be of specific importance, but it seems to be 

proper to note them in order that the important character may in due 
time be discovered. 
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It is observed that the outer styles of the upper teeth of /. hatcheri, 
both premolars and molars, are more strongly developed than in 
the domestic horses. In the third premolar, for example, the ante- 
rior style has a width of 8 mm., while in No. 843, referred to already, 
the width is only 5.5 mm.; in £. niobrarensis 6 mm. The median 
style of this premolar in LZ. hatcheri is 8 mm. wide; in No. 843, 7 
mm.; in /. niobrarensis 5 mm. In the second molar of £. hatchert 
the anterior style is 6.5 wide; the median style, 5.2 mm. In No. 843 
the corresponding anterior style is 4 mm. wide; the median style, 5.5 
mm.; therefore slightly larger than in /. hatcheri. In EL. niobrarensis 

Fic. 2.—UPPER PREMOLARS (a@) AND UPPER MOLARS (b) OF EQUUS HATCHERI. X¥y. 

the anterior style is 4mm. wide; the median4mm. The anterior style 
in the premolars of the domestic horse are usually flattened, and a 
slight groove runs along the face from base to summit of the tooth. 
In E’. hatcheri the outer face of the style is convex and a very shallow 
groove is seen near the front edge of the face, while the median style 

on the premolars shows only a trace of a groove; in the molars no 
indication of it. 

In £. hatcheri the hinder border of the anterior style, especially 
of the third and fourth premolars, is turned strongly backward, so 
as to overhang conspicuously the valley which descends between the 

anterior and the median styles. This feature is seen likewise in the 
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molars, but not so strongly expressed. In the domestic horses ob- 

served the hinder border of the anterior style is not at all or only 
slightly rolled backward. In the Arabian horse skull (No. 172454, 
National Museum) the border turns rather strongly backward. In 
the type of ZL. niobrarensis it is not at all rolled backward. Probably 
in each species there is in this character a good deal of individual 
variation. ; 

In all the cheek-teeth of L'. hatcheri the inner face of the protocone 
is distinctly convex, whereas in the type of /’. niobrarensis this face 

Fic. 3.—LOWER PREMOLARS (@) AND LOWER MOLARS (b) OF EQUUS HATCHRRI. Xs. 

of the protocone is divided by a distinct groove into an anterior lobe 
and a larger posterior one. In the domestic horses the inner face of 
the protocone is usually, but not always, either flat or somewhat 
concave. . 

As regards the plication of the enamel which surrounds the lakes 
in the upper molars, it may be said that no essential differences have 
been observed on comparison with the cheek teeth of the domestic 
horses. In the type of /. hatcheri the plication is less developed than 
in some domestic horses, more so than in others. Opposite the head 
of the anterior inner valley, at the hinder inner angle of the anterior 
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lake of #. hatcheri, there is in the molars, but more conspicuously in 
the premolars, a reéntering double fold, resembling somewhat an M. 
The homologue of this is usually present in the domestic horses, but 
is rarely so broad, and it is often only a simple fold. 

Wilckens* concluded that the complication of the enamel surround- 
ing the lakes of the upper cheek-teeth is far simpler in the Arabian 
horse than in what he called the occidental horses. His figures 
(pl. 9, fig. 5) represents the lakes as surrounded by enamel with 
ttle crinkling in the adjacent borders. In the Davenport Arabian 
horse the enamel of the lakes is more complicated than it is in many 
of the large domestic horses. 

The anterior inner valley of the upper cheek-teeth of 2. hatcheri 
is directed less outward than in the corresponding teeth of Z’. cabal- 
lus; and, especially in the premolars, does not reach so near the 
center of the tooth as it does in the domestic horses. 

The reéntering fold in the head of the anterior inner valley, so 
commonly seen and so deep in the premolars of the large domestic 
horses, is shallow in the premolars of £. hatcheri and absent in the 
molars, except in the last one, where it is a mere nick. 

In the lower cheek-teeth of . hatcheri the valley (pl. 34, fig. 2) 
seen at the middle of the outer face is shallower than in the greater 
number of domestic horses. In the premolars of the latter it reaches 
usually more than half way to the enamel of the inner face, while 
in the premolars of Z'. hatcherz it does not penetrate the tooth so 
deeply. In the molars of most specimens of Z. caballus this valley 
forces itself between the longitudinal expansions of the two inner 
valleys and almost reaches the enamel of the inner face. In #. 
hatchert the outer valley does not get in between the longitudinal 
expansions mentioned. The writer has seen relatively few speci- 
mens of the domestic horse in which the outer valley fails to push 
in between the longitudinal valleys of the molars, and a specimen is 
found now and then in which the condition is found in the premolars 
which prevails in the molars. 

In E. caballus the outer valley of the lower cheek-teeth has, in both 
premolars and molars, a distinct reéntering fold in its hinder border. 
In EL. hatcheri this fold is absent or small in the premolars and small 
in the molars. 

In the upper cheek-teeth of HL. néobrarensis the anterior inner 
valley sends forward and outward, behind the deep reéntering loop, 
a prolongation which reaches the center of the tooth. This great 
inner valley is quite different from that of E. hatcheri. In none of 
the teeth of 2. niobrarensis is there found in the anterior lake a 
double M-like fold facing the head of the anterior inner valley. In 

1 Nova Acta, Acad. Caes. Leop. Car., vol. 52, p. 264. 
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the molars there is a single, rather deep reéntering fold; in the 
premolars, some small plications. 

In the lower cheek-teeth of /’. niobrarensis the valley which enters 
the tooth at the frent of the inner face sends toward the outer face 
of the tooth a horn-like process which is narrower and longer than it 
is in /. hatcheri and the domestic horses. The wall which bounds 
outwardly the expansion of the hinder inner valley is much more 
strongly undulated than it is in #. hatcheri. To what extent these 
characters vary in different individuals of the two species must be 
left for determination to future research. 

EQUUS FRANCISCI, new species. 

Diagnosis.—A small Pleistocene horse which had apparently the 
size of Hquus tau Owen, but which had the last premolar and the 
anterior two molars wider than long, instead of longer than wide. 
Enamel of cheek-teeth in simple pattern. 
Type.—A nearly complete skull and considerable fragments of the 

skeleton. Found in Wharton County, Texas. 
From Prof. Mark Francis, of the veterinary department of the 

Agricultural and Mechanical College of Texas, at College Station, 
the writer received a letter, dated May 27, 1913, in which an account 
_was given of the discovery in that region of some remains of an 
extinct horse. The information communicated was that about Febru- 
ary 1 a farmer living at or near a town by the name of Lissie, in the 
northern part of Wharton County, had, in digging a well, and at a 
depth of 25 feet, met with a skeleton of some animal. No effort was 
made to save the bones, but they were broken up with the pick and 
shovel and the fragments were thrown out on the dump. About 
ten days later Professor Francis learned of the discovery and went 
to the place to see what had been unearthed. He found the remains 
to be those of an extinct horse, and he secured most of the skull and 
many parts of the rest of the skeleton. The skull had been broken 
and some parts of it had been lost. It is quite probable that the com- 
plete skeleton was there and might with some efforts have been 
secured by the farmer. 

The remains thus obtained were sent to Ward’s Natural History 
_ Establishment, at Rochester, New York, for restoration. About April 

1, 1914, they were sent to the writer for examination and description. 
Professor Francis deserves credit for the zeal and intelligence 

which he has shown in saving this valuable specimen. He is continu- 
ally watching for such discoveries, and as a result he has secured a 
large and valuable collection of the remains of many fossil verte- 
brates of his region. Furthermore, in doing so he has taken care to 
obtain all the possible information regarding the localities where they 
have been found and under what conditions. 
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The skull of this specimen is nearly complete (pls. 35, 36). A 
portion across the middle of the face is missing, and this has carried 
with it the right premolars. The molars of this side are present, as 
are the molars and the premolars of the left side. -The first incisor of 
the right side is missing, the others are present. The lower jaw is 
present, but lacks the premolars of the left side and two of those of 
the right side. Attached to the skull was the atlas. Of the anterior 
limbs both radii are preserved, with little injury. Of the right hind 
leg there are present the patella, the tibia (lacking about the upper 
fourth), the astragalus, the calcaneum, the cuboid, and the third 
metatarsal, except some portions thereof. Of the left hind leg there 
are present a small part of the distal end of the tibia; all the bones 
of the ankle; the third metatarsal, excepting a part of the shaft; the 
proximal halves of the second and fourth metatarsal; and the first 
and second phalanges of the third digit. The hoof phalange is 
missing. 

Besides these parts there is a considerable amount of fragments of 
limb bones, vertebrae, and the like, some of which will receive con- 
sideration. 

All the bones are thoroughly fossilized. They were imbedded in a 
layer of sand and small gravel; and these materials were cemented 
together by calcium carbonate, thus forming a matrix which in places 
is hard and rather difficult to remove. 
From a report published recently by Dr. Alexander Deussen of the 

United States Geological Survey,’ it is learned that the deposits in 
question belong to the Lissie formation, named from the town above 
mentioned. This formation occupies a strip which runs across the 
State of Texas, parallel with the Gulf coast line, and having its 
southern border about 55 miles at the east from the coast. The strip 
has a width of about 25 miles wide in its western half. The forma- 
tion consists mostly of gravels and conglomerates, in some places 
containing considerable limy materials. In the eastern part of the 
State there are red clays and ferruginous sands. It is believed that 
to this formation corresponds the middle of three terraces which are 
found along many of the large rivers of that State. It is supposed 
by Deussen that the materials of the Lissie formation were spread 
out at the mouths of the valleys of the streams which discharged into 
the sea during some parts of the Pleistocene, probably the early and 
middle parts. 

The present writer is inclined to believe that the Lissie belongs to 
the early Pleistocene, corresponding, in part at least, to the Aftonian. 
From Hardin County was obtained E'guus complicatus, associated 
with the saber-tooth tiger Smilodon fatalis and two extinct species 
of fresh-water tortoises. The great ground sloth Megatheriwm has 

1U. S. Geological Survey, Water-supply Paper No. 335. 
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been found in two places along the Brazos River. In Nueces County, 
probably in the same formation, Cope reported Equus associated 
with a camel; and from the same region he described a Glyptodon. 
From Bee County there have been obtained remains of Hlephas im- 
perator and Bison latifrons, probably too Bison regius. From about 
San Diego have been described four species of extinct horses. 
A study of the remains seems to show that this horse is more closely 

related to X'quus taw Owen, than to any other yet described. Indeed 
it is possible that it belongs to that species, but there are certain 
features which appear to mark the animal as being more primitive 
than Owen’s species, and it seems, therefore, better for the present 
to give it a distinct name. This shall be Y'quus francisci, in honor of 

_ the discoverer. For figures of the skull see plates 35, 36, and 37. 
The following are the measurements of the skull. In the second 

column are the corresponding measurements of a specimen of Hguus 
hemionus, which was collected by Dr. W. L. Abbott, on the Hanlé 
River, in Kashmir: 

Measurements of skulls in millimeters. 

From middle of incisive border to rear of occipital condyles....................-- 438 470 
From middle of incisive border to front of foramen magnum...............----..- 414 445 
From middle of incisive border to rear of hard palate.........-.......-.-+-.----- 210 222 
From middle of incisive border to naso-premaxillary notch.....................- 133 153 
From middle of incisive border to middle of occipital crest..............-...----- 460+ 498 
From middle of incisive border to front of pm 2..............-.---------------0- 110 108 
From middle of incisive border to rear of orbit, direct............-.---.--------- 328 356 
From middle of incisive border to front of orbit...................-.---.2----0--- 270 291 
From middle of incisive border to notch at rear of vomer..............------- ne 310 341 
From middle of incisive border to middle of line joining rear of orbits (facial 
ap le nt ha Fa Bd arches cain dea nicg ab Me n/aalvinnacewe eam ome 316 340 
ER stich ONE TOPIOM «oe ona a a nage see ocala wens ctinsscsandessenecen a 100 105 
RERUN IEW IEG EIS E2508 5 92 ak ila a stereos wniemumian Sh damien eo mewaeee 167 198 
Waar trom outside'to outside of last molars................ 22. --002c cee eeeeeeeee 99 116 
Width from outside to outside of last premolars............-.--..-.------------- 100 112 
Width from outside to outside of canines, at base.............------------------- 50 61 
Width from outside to outside of outer incisors, at base.....-.....-.-.----------- 68 69 
Meron oF skull at the tront of the orbits... 22s os. oe. sete cee een ee eee dete ent 130+ 137 
Sade or toe skull at the rear of the Orbitse.. 2 < s ~.-))~ one e nine «in nin deeb ce nneee os 175+ 203 
Width of skull on maxillary ridge at maxillo-malar suture..............-..-.---- 152+ 166 
emer earIN Te ah lash AOWaT Ss ho er Saks aie cinleine Dna cde sams cineeleeee mama 57 74 
MRI ENISEALO LOH Eo ent natise wands ais ele cles st woe'sa un ac's cada bincownweraas ou 40+ 45 
Sano PHlAte Al CiAStema. least oo bose bo ooo. wae cece e cick sodas aeaceencaescen 39 46 
TEETH Peet inne 2 et ee ea emu. Woes i oo Pole oe et Se ead 60 60 
From front of symphysis of lower jaw to rear of ascending ramus...............- 352 375 
Wrom tront of synmiphysis to rear of. condyle......-....2-..-.-2----2--e-cceacceces 380 405 
ME PERCH RISD AES oa oa FEI AACR S a \n Boleros wae tee cb me ails Salsas a wats we wae.cleip o's olalathutre 54 72 
Peer an trONt Of Miss, Jao conc t alee woe teu de waecnwdcnedacaacwcceacbaas 70 78 
Elevation of condyle above lower border of jaw........-...-.--------+-+--+--+-++- 195 215 
From rear of third incisor to front of pm ; (diastema).. ...............--.------- 72 76 

In the above measurements of /. francisci certain dimensions 
can not be determined with absolute accuracy, as is indicated in the 
table. However, all of these, except perhaps the fifth, are so close 
to the true values that the deviations may be neglected. The occip- 
ital crest is broken away so badly that its border can not be de- 
termined exactly. Although a considerable section is missing from 
the skull in the region of the premolars, the connection of the snout 
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with the premolar on the left side is such as to show very accurately 
the relation of the parts. 

If now we multiply the width of the skull at the rear of the orbits, 
175, by 100 and divide the result by the basilar length, 414, we ob- 
tain the cephalic index, 42.38. That of Zquus hemionus, is 44.4, which 
is somewhat less than that of a specimen measured by Tscherski. 
On referring to the tables on pages 559 and 560, the reader will find 
that the Texan skull is intermediate in width between the narrow- 
faced horses and the broad-faced ponies. 

The facial index (facial length x 100 ~ basilar length) of the 
Texas specimen is 76.1, that of EZ. hemionus 76.4. The face of both 
these animals is, as shown by the tables referred to, rather long. 
The length of the nose of the Texas specimen makes 27.3 per cent 
of the basilar length; in Z. hemionus the corresponding index is ~ 
24.2. In the Arabian horse (No. 172454 Nat. Mus.) this index 
is 26.4. Hence the Texas horse had a relatively long nose. The tooth 
row is relatively very short, forming only 30.4 per cent of the basilar 
length; while in the specimen of £. hemionus it forms 34.1 per cent, 
and in the Arabian horse 34.5 per cent. In a very large horse skull 
in the National Museum (No. 174960), with a basilar length of 610 
mm., the index of the tooth line is 30.6. The basioccipital bone of 
E. francisci is different from that of any of the other horses at hand. 
In all of them and in /. hemionus this bone, immediately in front 
of the articular surfaces of the condyles, slopes away gradually on 
each side. In the Texas horse the sides are nearly perpendicular. 
The thickness of the bone from side to side is 20 mm. The distance 
from the lower border of the foramen magnum to the notch on the 
hinder end of the vomer is 111 mm.; from the notch to the hinder 
border of the hard palate 100 mm. In this respect the skull of Z. 
francisct agrees with the true horses and differs from the domestic 
ass and from #. occidentalis of California.t The hard palate ends 
in the midline opposite the middle of the length of m*. The pos- 
terior palatine foramina are situated on the line joining the hinder 
ends of the second molars. There is no indication of any pit on the 
side of the face in front of the orbit. 

The teeth (pl. 35; figs. 1, 2; text-figs. 4, 5) have furnished the 
following measurements. In the second column are expressed the 
measurements obtained from Owen’s figure of /'quus tau; in the third 
column the measurements of the teeth of /'. hemzonus. 

1 See page 530. 
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Measurements of the upper teeth in millimeters. 

E. fran- E. hemi- 
cisci E. tau. onus 

Ememiolar-molar series, length... 6-2 -2--ce en ete cne ema nenee a acheee 15 aiigt ae a ese _ 151 
BReIMOLaT SObles ON e GMa 2.28 2a. ae Jaki oe Soins eos oe eae eee octal WARN Woke she elo sen 81 
“ATID SHETTTOST Gy a AY Ba oS EIR a SLE t= a Pe CO me Hee es 61 65 70 
SHAT ELST Gye Fase VEE oie eo iste ic sok E NE Sars Sas Ce HN tae Bee BORE ae Ry ee ae Ee eae ae 

(EAEVEN DO eS ha A RN ER a aie as Pee cd pe Ra Ane MEL Nr AOTDR aisacsale Ss oer 32 
TUL cists oa as ai op RNa eee A IN 75 Sala 1) a Nes ae 24 
MO POCON OE: set ear te isis, acjs a: aiciara nis aici a na dibs ea ine cia emcee ees Stoke [ate eke s- 3 8 

Do TELLS 2 ee Sl aR a el ee ae ne neler eg GORE Ee Se Se res 
OEE ELS Se eS reat eee ae ee apn SOE He ge 23 23 25.5 
TET OS eS ee ie ie oi See 23 20 26 
FDO ON OTS 1 hres yh at en Mg PR ty eS Sm ere 10 10.5 12 

ETE POU Bote pepe a SR Ses ea ame Ae re Ae BGP Pics a Ne ne ce ee 
ELST 2 Sais ES SUA AS Teepe ee yon gLe ee Sem Spam aepeIL ee ad Panne 21 23 24.5 
TT Tce Sah a Get A es NL em 23 19 26 
PIUOLOCONO ye sete wri anh emi as pn Nii /Se a areata cla tlo s'ace tetanic 10.5 10 13 

Wo. SEBEL cated seo Geh se male Ee AE SI i eae a eee mn iran Aone 19.5 21 22.5 
TOE nc SCS Re Se ae ee RE EIS pe eet ope RD 22 20 23 
OWN SRE AE BES Bese een me Le Aa Lae sak ti ee a Ss Ue Sen eel 11 il 11.5 

eS TELS LT Sa SRS pee Se PL eget” en epee a org 20 22 
OEE eee SS Soh ea ae isteach tat Lace Naec cued. sees. Bue 21 18.5 23 
VEN NDS OTOL) Sees AS Aneel te eH eee lee a ea, 12 11.5 14 

oS DE 2s gS SSS Sh I ie a Ee ie 2 ea ch a oo a 21 25 24 
TESTE: enc OR aR AR UR ST ie an eat pe ne ee en 18 16 20.5 
PRO DOCOMO) ee rota ssa ee errrererate. RL LE ators Claleleeeion's clau/nawiaas ote 66 12 11 15 

In the lower jaw there are present all the incisors, the three 
molars of both sides, and the last premolar of the right side (pl. 37, 
figs. 1,2; text-fig.5). The following measurements are obtained: 

Measurements of the lower teeth in millimeters. 

CHEMO MEN eyMOM SOSH een. ee as acetone ces coadobbcccekbeceaghacs 66 72 
EeGigweneth of grinding face... 65)... 2 22. eee eee cee cece eee OL an ae ee oe 22 23.5 

ar IR OMmeTITI GUN PM ACAt es nA S soak Se octet ple alone Saye elie See eee Sepa 14.5 16 
Meee MIRE RING IN NCO TEE ae hb cae enc cb cudecs ct cheese cseas 20 215 

MACIMIGMO TIM GING ACC Su ne teu ee ee alee eee ei 13 14 
ADEA it OEM ITEA ME PACs iS ib. otaidh clnewccwdlacnacdccdusyes Sdmcade de 20 22 
MOCHA COU eerste a ee hk ee ee 12.5 14.5 

MECH nMOnOTINGINGHACALA thaw eh Ue SD sos otek 24 29 
VLG G. Oli ae aYG TLE BY re SS oe A A aa Oe ie eet 12 13 

I,, diameter from side to side on grinding surface...............--..-.----------- 1 yal as ere 
diameter from front to rear on grinding surface..................------------- Fosse ak Wea hs St 

Tz, diameter from side to side on grinding surface.............------------------- fs oN acl |S ey - 
diameter from front to rear on grinding surface................---.----------- Omar (SS ee ee 

Tz, diameter from side to side on grinding surface.................-.------------- LOR (| Gee eee 
diameter from front to rear on grinding surface............-..---------------- BS. Oyiee ees cesar 

Owen did not furnish any measurements of the upper teeth which 
formed the type of his species; but if we may depend on the measure- 
ments taken from his figure, as it appears probable that we may, 
certain differences between the two specimens appear at once. All 
of the teeth of Owen’s type are considerably longer than wide. In 
EL. francisci, if the anterior premolar and the hindermost molar are 
excepted, the teeth are as wide as long or wider than long. This 
difference is so great that it appears at once to stamp the two indi- 
viduals as belonging to distinct species. A study of the teeth of the 
Texan specimen shows that the arrangement of the enamel forms 
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a quite simple pattern, approaching in this respect some of the species 
of Protohippus. 

In all the upper premolars and molars the styles descending on 
the outer face are strongly developed, those of the premolars being 
distinctly broader. The protocones (anterior internal columns) are 

5 

Fics. 4-5.—4, UPPER PREMOLARS AND MOLARS. 5, LOWER LAST PREMOLAR AND MOLARS. 

SLIGHTLY LESS THAN NATURAL SIZE. 

large, the length in the case of the molars being equal to one-half or 
more of the length of the grinding face of the tooth; and each ex- 
tends well forward of its connection with the antero-median column 
(protoconule). The internal face of each column is nearly flat. The 
anterior internal valley is rather narrow and is furnished with no 
reéntering loop at its anterior end, except that in M, there is a very 
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small loop. In the premolars this valley has its axis directed toward 
the front of the median style of the next tooth in front. In the 
molars it is directed still farther forward, to the anterior outer style 
of the next tooth in front or even to the rear of the second tooth in 
front. In all cases it lacks much of reaching to the center of the 
tooth. The fold of enamel which in the most of the horses extends 
forward between the postero-internal column (hypocone) and the 
postero-median column (metaconule) is small in the premolars, ex- 
tremely small in the front two molars, and missing in the last molar. 
The small size of this fold constitutes an approach to Protohippus. 

The walls of enamel surrounding the lakes of each tooth are little 
complicated; least so in the molars. In the premolars there is a 
small reéntering fold in both the front and the rear sides of both 
the lakes, with perhaps some additional undulations of the enamel. 
In the molars there is no infold in the front of the anterior lake 
and only a very small one in the hinder wall of the posterior lake. 
The hinder border of the anterior lake has a small infold opposite 
the head of the anterior internal valley. The front border of the 
posterior lake is slightly more complicated, there being an infold 

and two or three undulations in the enamel. In the first upper 
incisor the median longitudinal ridge is obsolete, so that the front 
of the tooth from side to side is concave. In the third incisor the 
ridges all appear to be obsolete. In the lower incisors the median 
groove is broad and shallow. 

The writer proposes to describe with as much exactness as he can 
and as briefly as is consistent with this exactness such of the bones 
of the trunk as have been preserved. 

In making these measurements the writer has consulted especially 
the paper of Nehring’ and that of Tscherski? and has endeavored 
to make the measurements conform as far as possible with those of 

those authors; but the number of measurements is here reduced. It 

is thought well to make the following explanations. In measuring 
the bodies of the vertebrae the distance is taken between the point 
on the anterior articular surface farthest in front and the point 
farthest in front on their hinder articular surface, this being usually 
nearly from center to center. The other measurements of the verte- 
brae do not need explanation. The length of the scapula is taken 
from the front of the glenoid cavity, along the spine, to the line 
which separates the endosteal bone from that of the main part of 
the scapula. 

In the case of the humerus the total length is the distance from the 
upper end of the ridge between the two bicipital grooves to the distal 
end. The length of the radius is measured on the outer border of 

1 Landwirthsch. Jahrb., vol. 18, 1884, p. 81. 

2Mem, St, Petersb. Acad. Sci, ser. 7, vol. 40, pp. 257-383. 
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the bone from the middle of the outer edge of the articular surface 
for the humerus to the surface for union with the cuneiform bone, 
really the lower end of the ulna. This is one of Nehring’s measure- 
ments, as understood by the present writer. 

The median metacarpal is measured on the outer border from one 
articular surface to the other. 
The first phalange is measured on the outer border, beginning 

above at the middle of the outer border of the upper articular con- 
cavity. The length of the second phalanx is obtained in the same 
way. In these cases we obtain the efficient length, but not the total 
length. The middle of the length of the femur is midway between 
the upper surface of the head of the bone and the internal condyle. 
The lengths of the median metatarsal and of the phalanges are ob- 
tained as in the fore foot. 

There are present 12 presacral vertebrae; but most of these are 

more or less injured, and only a part of the desired measurements can 
be obtained. For comparison, the corresponding vertebrae of £. 
hemionus and of the Arabian horse are furnished. Theatlas haslosta 
part of the right wing. The following are some of the dimensions 
of the bone, a part of them estimated, but they may be relied on. 

Measurements of the atlas in millimeters. 

E. fran- E. hemi- Arabian. 
cisci onus 

Length of the upper arch at the midline. .............-.------------ ; 38 41 52 
Width in front, across the anterior foramina..............---------- 110 110 136 
Width in the rear, across the hinder foramina................------- 110 127 _ 150 
Distance across the articular surface for the occipital condyles.....-. 73 75 90 
Width across the articular surfaces for the axis....................-- 67 77 92 

The atlas of the fossil species differs from that of the Arabian 
horse in having the same width in front as in the rear, instead of 
widening backward; but variations may here be looked for. In the 
Arabian the lateral wings droop considerably, so that if a line be 
drawn from the border of one to that of the other, passing just 
behind the tuberosity on the lower face of the lower arch, this line 
will fall much below the border of the articular surface, while in 
the fossil species the line will touch the border of the articular sur- 
faces at the midline. In 2. hemionus the line falls a very little 
below the articular surface. In the fossil the distance across the 
anterior articular surfaces is greater, as compared with the length 
along the upper arch, than in the Arabian horse. 

The axis is represented by only a fragment which clings in the 
matrix in the rear of the atlas. The bone was undoubtedly present 
in its natural position when the skeleton was found. 

er eee ee ee ee a ee ae 
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What appears to be the third cervical is represented by the hinder 
part. Its length can not be determined. The width across the 
‘hinder articular processes was very close to 64 mm. In the Arabian 
horse it is 70 mm. The width of the hinder articular cup is 34 

m.; in the Arabian, 45 mm. At about the middle of the length 
the spinal canal had a height of 22 mm. and a width of 24 mm. 

The first dorsal is in part present. The anterior end and most 
of the spinous process are missing. The distance from the outer 
border of the articular cup for the head of the rib to the corre- 
sponding point on the opposite side is 51 mm. 

The second dorsal is represented by the greater part of the body 
and the base of the spinous process. 

Measurements of the second dorsal vertebra in millimeters. 

E. i ran- E. hemi- 
cisci. onus. Arabian. 

EET tO fet OKC OMULUTIG 5 /a:accctoie ee sie Oe Sie nle\mine ee Sinise = clei aie ele esiaelne 38 38 45 
Vertical diameter of anterior articular head................-.-.----- Pf 29 36 
Lateral diameter of anterior articular head...............-.......--- 28 27 33 
Width from outside to outside of linder cavities for head of ribs. . 50 56 60 

What appear to be the sixth, seventh, and eighth dorsals are 
articulated together and still partly enclosed in the matrix. The 
spinous processes are missing. ‘The length of the three centra taken 
together is 96mm. In the Arabian horse the corresponding measure- 
mentis110 mm. On the left side of the three vertebrae are the cavi- 
ties for the heads of three ribs, while on the right side there are 
the bases of three ribs. Three other dorsals, much damaged, 
form a mass and bear with them the bases of two ribs. 
The lumbar vertebrae are represented by the first, second, third, 

and the hindermost. The spinous processes are missing from all 
and the lateral processes from all except the hindermost. A part 
of the articular head of the first is gone. The length of the three 
centra, taken together, was very close to 122 mm. ‘The dimensions of 
the third lumbar are as follows: 

Measurements of the third lumbar vertebra in millimeters. 

E, E. 
francisci. | hemionus. | 4t@bian. 

Length of centrum............-.-.--- Ceri wa i atieeeiaie wine tea mie asl aia 39 41 424 
Height of anterior articular surface.........-....-.-eeec eee cess ences 27 26 32 
Rie OL anterion articular SUTIACE. 6. cision ce ean s ene enh eedaenecmneeen 30 35 48 
Height of posterior articular surface... .......-.-----2eeeeeee cece eens 23 VEE | ee 
Wide of posterior articular surface. ... 22... .c.cece me neennwcccencnen 37+ 43 51 
Distance across anterior articular processeS.................-------- 34 40 45 

The hindermost, fifth or sixth, lumbar of the specimen is attached 
to the first sacral. The spine is gone and the outer ends of the trans- 
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verse processes are broken off. The following measurements are 
secured : 

Measurements of the supposed sixth lumbar vertebra in millimeters. 

Gontth Of COGUHEIA | o oocco ceo neo ence ca ete ee eee 
Distance between extremities of lateral processes 
Height of anterior articular surface of centrum.........T..-.......-- 
Width of anterior articular surface of centrum....--..-.----------.. 
Hereht otsputaleanal. in front... -..2--2-- 5-42 0255 -ereae eee ee 
Width of spinal eanal, in front. .-2 2224.2: 5-2 24-3 2c Spee 

The sacrum consists, as usual, of 5 vertebrae, and these are consoli- 

dated. The spines are all broken away, except the first one. The 
following measurements are secured: 

Measurements of the sacrum in millimeters. 

| 
E. E. 

francisci. | hemionus. | At@bian. 

Total length of the sacrum along midline.....-...........-.-..----- 173 175 180 
Distance in front between tips of lateral processes. .........--------- +166 157 211 
Distance from outer end of one lateral articular surface for last 
lumbar to corresponding point on other side. .-..-..----..-------- 118 122 165 

Width at level of front pair of foramina...............-------------- 75 71 95 
Width at level of third pair of foramina...................-....----- 48 45 66 
Width. of hinder end of fith centrum. : o>... eee ses Ss 27 22.5 28 

As will be observed, the sacrum of #. francisci lacks but little of 
being as long as that of the Arabian horse. On the other hand, it 
is much narrower. Other differences are noted. The free borders 
of the vertebrae behind the first are in the fossil quite acute, while 
those of the Arabian horse are thick.and rounded. In the latter 
animal the underside of the sacrum is nearly flat from side to side, 
the free border just described rising but little above the floor of the 
spinal canal. In £. francisci the sharp border rises at the middle 
of the third sacral nearly to a level above the middle of the height 
of the canal. The first vertebra of the tail is preserved. The length 
of the centrum is 32 mm. The width across the lateral processes at 
their hinder end is 45 mm. . 
A fragment of each scapula is preserved. In each there is a trian-— 

gular piece which presents the coracoid process and the anterior half _ 
of the glenoid cavity. The latter has a side to side diameter of 
388 mm. In Hgquus hemionus the corresponding diameter is 42 mm. 
The anterior border rises to a distance of 80 mm. above the lower end 
of the coracoid. 7 

The humerus is represented by the proximal end of the bone of the 
right side and the distal end of that of the left. It is impossible to 
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determine the length of the bone. The following dimensions are 
given as in the species compared: | 

Measurements of the humerus in millimeters. 

EE. E 
francisci. | hemionus. | t@bian. 

eS fd. TREE ils aa Cet es pple I i trate se 2. Sh a eR 260 317 
Length from upper surface of the head to inner side of distal end...-|.....-.-..-- 236 300 
Diameter, through the head and tuberosities, greatest..........-.---. 78 Sollee seereeee 
Wiemorer,,crestest.at middle of length... 2.) 2.2. seckic geass oa ahe seen eee 42 50 
Diameter, side to side at middle of length................-....-.-.-- 28 30 37 
Diameter, across the lower articular surface............-.-.--------- 60 63 80 

The left radius has missing a part of the shaft, but the fragments 

connect in front. The right radius is complete and is accompanied 
by a part of the proximal end of the ulna. The following are the 
measurements secured. In the second column under each specific 
name are presented, as indices, the value of each measurement when 
compared with the length taken as 100. 

Measurements of the radius in millimeters, with indices. 

E. francisci. E. hemionus. Arabian. 

Mm. | Indices. | Mm. | Indices. | Mm | Indices. 

Length from articular surface above to that below, 
Onvomter border of the bone: .. 22s. s50- 256 22). 5+ 5 252s 288 100 300 100 352 100 

Diameter of upper end, greatest ............-.--------- 69 24 69 23 85 24.2 
Diameter at middle of length, fore and aft............- 23 8 23 Lol 29 8.2 
Diameter at middle of length, side to side...........-- 33 11.4 35 hf 40 11.3 
Diameter at lower end, greatest from side to side... .-- 59 20.5 66 22 80 22.7 
Distance across lower articular surfaces, side toside....| 49 16 54 18 67 19 

An examination of this table shows that the radius of £. francisca 
stands in slenderness between that of #. hemionus and the Arabian 
horse, but the distal end is narrower than that of either of the two 
last named. It is to be observed further that this radius lacks only 
2 mm. of being as long as that of the horse whose limbs are in this 
paper assigned provisionally to Z. laurentius (p. 569), while the 

diameters at the middle of the length are far less. The ulna, at the 
rear of its union with the radius, has a diameter of 833mm. In £'quus 

hemionus it is 42 mm. | 
Of the ossa innominata there are present three fragments of the 

right side and four of the left. All parts of the latter are present 
except the anterior outer process of the ilium, that part of the ischium 
which enters into the acetabulum and forms most of the hinder 
boundary of the ischiopubic foramen, and the tuberosity. From the 
fact that some fragments of the pelvis are missing it is not possible 
to give all the measurements desired. If a line be drawn from the 

extremity of the suprailiac crest to the ischial border of the os 
innominatum, at right angles to this border and following the curva- 

ture of the bone, the distance is 175 mm. In Z. hemionus the dis- 

59758°—Proc.N.M.vol.48—14——85 
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tance is 170 mm. Where the ilium is narrowest the diameters are 
34mm. and 20mm. In #. hemionus the corresponding diameters are 
32 mm. and 17 mm. The distance from the middle of the superior 
border of the acetabulum, measured along the axis of the ilium, to the 
anterior border is almost exactly the same in the two species, 187 mm. 

In £. francisci the pubic border continues forward as a sharp 
ridge much further than it does in £. hemionus, in which it disap- 
pears at a point about 50 mm. in front of the acetabulum. As the 
hinder portion of the acetabulum is missing the diameter of this 
can not be determined. The left pubis as preserved appears to reach 
the symphysis, and there is also a fragment of the right one. The 
distance from the symphysis in a straight line to the outside of the 
acetabulum is 106 mm., the same as in £. hemionus. The anterior 
border is sharper than in the latter animal, while that part which 
forms the anterior boundary of the ischio-pubic foramen is nearly 
flat. The section of the pubis at this point is thus triangular. 

The size of the ischio-pubic foramen can not be determined, but 
it must have been much larger than in L. hemionus, where the 
greater diameter is only about 40 mm. In the Texas horse it could 
hardly have been less than 60 mm. It is further evident that the 
ischium extended backward a considerably less distance than in 
E. hemionus. In the latter the distance from the hindermost border 
of the ischio-pubic foramen to the hinder border of the ischium, 
measured 20 mm. from the symphysis, is 110 mm.; in £. francisci the — 
distance is 75 mm., but this diminution is partly due to the greater 
size of the foramen. ‘The ischial tuberosities are missing in the 
Texas specimen. In /'quus hemionus the thickness of the bone be- 
tween the two foramina is 25 mm.; in /. francisci about 10 mm. 

The right femur is represented by the head and trochanters and 
by that part of the distal end which bears the articular surface for 
the patella. Of the left femur there are present the head and a part 
of the great trochanter, a portion of the shaft, and the inner half 
of the distal end. The latter part is broken into two pieces, one 
being the condyle, the other the tuberosity for the support of the 
patella. 

Measurements of the femur in millimeters. 

Francisci. | hemionus. | Arabian. 

tenvth of the femur, totale... 6.5536 ees oa ee ea eee / 342 425 
Length of the femur from head to distal end, inner side. .-........---|.--.-------- 308 380 
Diameter through head and great grochiater. 0 <2 pk ee 91 98 120 
Piameter ol head, fore and altice 23. be. ae 48 48 61 
Greatest traverse diameter at middle of donot: <7 322 Bee ee +50 46 47 
Greatest side to side diameter at distalend.................-.---- pohly os careers 81 100 
Diameter of inner condyle, side to side.....................--------- 27 30 37 
Diameter of outer condyle, side to side...................-.--------- 26 28 35 
Greatest side-to-side diameter through ridges bounding groove for 

praesiet. tee ee te eo ce is. tebe. Lee EE eS ae ee eee 53 52 64 

hy 

SET Re, oe ae NS ee ae ee ar 
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The greatest diameter at the middle of the femur is taken through 
the ridge which descends from the third trochanter. This is more 
prominent in /. francisci than in L’. hemionus. Also, as shown by 
section, the marrow cavity in ZL’. hemionus is of less diameter than 
is the fossil species, and the bone of the shaft is considerably thicker. 
In the fossil the ridge which descends from the lesser trochanter is 
more prominent than in #’. hemionus. 

Both patellae are present. 

Measurements of patella in millimeters. 

francisci. | hemionus. Arabian. 

SU Ea TeV PLOT ee ete le <i viercre aero ali stele: sietewisiese sisieisiersioisS Beier ein erepaiain 3 54 57 74 
Greatest width. -....-.....:.--: DONS AS SHICRICCISUISSEESG Ober orieae eee 55 56 74 
CHINGRHTOSI6 ROHR ORG GaSe GR NOS HIS ORIG CIE erae teen aaa 26 17 iy \e Learns i 

The tibiae are represented by a fragment of the upper end of that 
of the left side; that is, the articular surface for the outer condyle 
of the femur. There is also a large part of the shaft of the one of 
the right side, including the distal end; also a part of the upper 
articular surface for the inner condyle of the femur. The length of 
the bone can not be determined with exactitude, but by comparison 
of similar surfaces and markings it is estimated that the length was 
not much less than that of the tibia here assigned to E’'quus lauren- 
tius (p. 569), which is 822 mm. The total length of the fragment - 
of the right tibia is 220 mm. The nutrient foramen is not present, 
but could not have been far away. 

Measurements of the tibia in millimeters. 

ee 0 es TD ee OR PR ER” EID AEE 

E. E. 
francisci. | hemionus. Arabian. 

TN ONE EOE) ep Ors Seed are QRICeya 2 SEE oe a 2 eet Id es eae ek a a ener ee 332 380 
Diameter of upper end, greatest, side to side ....................-..-|...-.....--- 83 102 
Diameter at middle of length, fore and aft.......................... +30 29 36 
Diameter at middle of length, side to side...........-...-.-----.-++- +35 37 40 
Diameter at distal end, |sideito side). .sa.9.2 sesh 2-5. Jose ghee Se. 55 63 80 
Diameterat distal end, fore'and:att...: 2.022022. - a2 -20-ce ones e nase 38 40 51 

The diameters taken at the middle of the length are very close to 
the true ones. The difficulty is, of course, to determine exactly where 
the middle of the length is. The fragment of the left tibia does not 
extend across the proximal end. The surface for the outer condyle 
of the femur measures along its outer border 44 mm.; along the 
diameter at right angles to this, 36 mm. 

All the bones of the left hind foot are present except the hoof 
phalange and the sesamoids. Parts of the shaft of the third meta- 
tarsal are gone, but there is connection throughout the length of the 
bone. The distal halves of the second and fourth metatarsals are 
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gone. Of the right foot there are present the astragalus, the cal- 
caneum, the cuboid, three fragments of the third metatarsal and the 

upper third of the second. To the writer it appears possible that 
the second phalange in the mounted left hind leg is really that of 
a fore foot, since the width of its upper articular surface is about 
3 mm. greater than that of the distal end of the first phalange. The 
astragali of both sides are complete. 

Measurements of the astragalus in millimeters. 

francisci. | hemionus. | Atabian. 

Length of longest diagonal across upper articular surfaces..........- 60 65 80 
Width’acrossidistal articular surface). 2.2225 252) 25-2 ee eee 40 “42 56 

Both calcanea are preserved. The following measurements are 
presented : 

Measurements of the caleaneum in millimeters. 

francisci. | hemionus. Arabian. 

Hxtreme lenerthe ct oo 2... Shs c2e heen: ce cee cee coe ee eee ee eee 96 104 119 
Depth of tuber calcis at middle of length..............-.-.....------ 38 38 44 

The navicular has a side-to-side diameter of 39 mm. and a thick- 
ness of 9 mm. in front. The external cuneiform has corresponding 
diameters of 38 mm. and 11 mm.; the middle cuneiform measures on 
its hinder face 27 mm. from side to side; vertically, 16 mm. The 
cuboid has the greatest diameter, 34 mm.; the vertical diameter, 21 
mm.; and the side-to-side diameter, 14 mm. At its distal end each 

presents an articular surface for the fourth metd@&rsal. The 
greater part of both third metatarsals is preserved. That of the 
right side is in three pieces and portions between them are miss- 
ing. On the left side the bone is continuous from one end to the 
other. The following measurements and indices are furnished: 

Measurements of the third metatarsal in millimeters, with indices. 

E. francisci. E. hemionus. Arabian. 

‘enth along’ outer borders 2252 .4..cee-- eee eee ae 225 100 257 100 290 100 
Side-to-side diameter at upper articular surface. ......- 39 17.3 39 15.1 53 18.3 
Fore-and-aft diameter at middle of length............. 25 CEL 25 9.7 33 11.3 
Side-to-side diameter at middle of length.............- 26 a2 27 10.5 33 11.3 
Distance across lower articular surface.....-....------- 34 poet 40 15.5 53 18.3 

A study of this table shows that while the median metatarsal of 
EF. francisct is a shorter bone than that of either of the other species, 
it is intermediate between them in its diameters relatively to its 

; 
* 
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length. The bases of the second and fourth metatarsals of both sides 
are present, but as their distal ends are missing nothing can be 
determined regarding their length. The greatest diameter at the 

base of the second is 15 mm. The greatest diameter of the fourth 
somewhat below the articular surface is 22 mm. The correspond- 
ing diameter in the same bones of H'guus hemionus are, respectively, 
14 mm. and 20 mm. The first and second phalanges of the third 
digit present the following measurements and indices: 

Measurements of phalanges of hinder foot in millimeters, with indices. 

E. francisci. E. hemionus. Arabian. 

mm.| indices. | mm.| indices. | mm.| indices. 
Length of first phalange along the outer border.......- 69 100 70 100 81 100 
Width across upper end, greatest............---.------ 36 52.2 | 43 61.4 58 (AeS, 
Side to side diameter at middle of length........-.---- 21.5 31.2 | 25 35.7 33 40.7 
Width across distal articular surface.......-.-...------ 29 42 33.9 47.8 45 55.5 
Length of second phalange along the outer border... -- 28 100 36 100 36 100... 
WWaAdihtaecross wpper end... - 5222.2. 2- cece teen 34 120.4 | 39 108.3 55 152.7 
Width across lower articular surfaces......-..- eee 29 103.6 | 35 97.2 51 141.6 

It will be observed that the first phalange has almost exactly the 
same length as that of £. hemionus, but in all of its diameters it is 
smaller. On the other hand, the second phalange is considerably 
shorter but relatively broader. None of the hoof phalanges of 
£’. francisct has been preserved. 

On making a comparison between the lengths of the radius, the 
third metatarsal and the hinder first phalange of /. francisci with 
the lengths of the corresponding bones of the Davenport Arabian 
horse, already mentioned as having had a height of 14.2 hands, the . 

conclusion is reached that the former had a height at the shoulders 
of about 11.4 hands, 45.6 inches, 1,159 mm. Accepting this result 
and making a computation as to the relative sizes of the head in the 
two species, it will be found that that of /’. francisci ought to have a 
basilar length of 395 mm.; this length is, in fact, 414 mm. 

3. MEASUREMENTS AND INDICES OF SKULLS OF VARIOUS EQUIDS. 

Tt is not the intention of the writer to enter upon any exhaustive 
discussion of the horses of the Pleistocene of Europe. It would 

require much time to study the abundant literature on this subject; 
likewise, the opportunity would be needed to examine at first hand 
the materials which have accumulated in European museums. Never- 

theless, it must be granted that the American species of Hguus are 
closely related to those of the Old World, and that in the study of the 
former the latter must not be neglected. Researches in Kurope have 
demonstrated that in that country wild horses, resembling closely 
some of the domestic breeds, have existed from the time of the late 
Pliocene down to historical times. How these were related to the 
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domestic races and breeds has been and is yet a much-discussed 
question. Although some authors have held the opinion that the 
domestic horse was introduced into Europe by westward-wandering 
primitive men, there has been exhibited more recently a strong 
tendency to regard all the forms of Hquus caballus as either the 
descendants of a primitive race of this species or as the product 
of the mingling of two or more races, all of which lived in Europe 
and to all of which the name caballus is to be applied. Lately there 
has been shown again a disposition to withdraw from the abundant 
Pleistocene forms some which are to be regarded as distinct species. 
So far as this can be done safely it will greatly assist in clarifying the 
situation. 

One who examines even only cursorily the literature or European 
Pleistocene horses and on the derivation of our domestic horses must 
be struck by the lavishness which has been exhibited in the applica- 
tion of systematic names. Sanson recognized eight species, or races, 
of existing horses belonging to the form known as Lquus caballus, 
and to these were given trinomial names; but before Sanson’s time 
Fitzinger described 5 distinct species; 23 races, whose names were ex- 
pressed by trinomials; and about 120 breeds, for which quadrinomial 
names were coined. And the employment of quadrinomials appears 
not yet to have ceased. 

Dr. Ewald Wiist has published? a description and illustrations 

of a fossil horse which he regarded as a new species. This horse had 
been found near Siissenborn, Thuringia, in a deposit of gravel which 
Wiist believed had been laid down during the first interglacial stage. 
This would correspond to our own Aftonian. The type of Wiist’s 
species presents the cheek-teeth of the upper and the lower jaws. 
On account of the extraordinarily large size of these teeth, because ~ 
of the complexity of the enamel of the lakes and especially of the 
great inner valley, and because of the deep grooving of the pro- 
tocone, and finally because of certain features in the lower pre- 
molars and molars, the present writer believes that this horse forms 
a species entirely distinct from anything to which the term / quus 
caballus can with any kind of propriety be applied. 

One can hardly praise too highly several of the disquisitions which 
have been written on the osteology of the horse, in which the utmost 

patience and exactitude have been shown in taking measurements and 
in correlating them. Nehring? especially indicated a Pleistocene ele- 
ment, which has entered into the formation of the larger and heavier 
races of domestic horses, and suggested the origin of the smaller 
forms. Nevertheless, to the writer it appears that to Ewart and Stej- 

1 Abhandl. naturf. Gessellsch. Halle, vol. 23, 1901, pp. 287—296, pls. 6, 7. 

2Landw. Jabrb., vol. 13, 1884, p. 156. 



NO. 2086. SOME MAMMALS OF THE PLEISTOCENE-—HAY. 551. 

neger must be given largely the credit for having put the matter on 
a basis which appears likely to prove satisfactory. According to 
Ewart’s results the modern breeds of horses are mixtures in varying 
proportions of three distinct forms. The first of these has been called 
by him £'quus caballus celticus and, according to him, is represented 
by small horses found in Iceland, in Connemara (Ireland), in the 
Hebrides, and the Faroe Islands. The second form is the horse 
known as H'quus przevalskii, which exists now wild in the desert of 
Gobi. The third form has been named by Ewart the Norse, or For- 
est, horse, and is represented, according to him, by certain horses 
which occur in northern Europe, especially in northern Scotland. 

Ewart was inclined at first to regard the Celtic pony as a distinct 
species; but in an important paper‘? published in 1907 he speaks of 

it as the Plateau, or Celtic variety. Ewart’s characterization of the 
Forest horse is presented in the work just mentioned, but more fully 
in the Proceedings of the same society (vol. 26, 1906, p. 8). The 
Przevalsky horse is designated by Ewart the Steppe variety. 

In 1907? Stejneger pointed out that the Celtic pony is found com- 
monly along the entire western coast of Norway and is known as the 

fjord horse. He associated it with the tarpan, a horse of the steppe 
region of southern Russia, and regards these two horses as constitut- 
ing a distinct species. As a representative of Ewart’s Norse, or 
Forest, horse Stejneger mentions another horse of Norway, occupying 
the interior and eastern part of the country and known as the Gud- 
brandsdal horse. This, too, he looks upon as a distinct species, which 

includes the various heavy European horses, which must bear the 
name Hquus frisius (Boddaert). 

Ewart concluded that (1) the Forest horse is characterized by a 
short, broad, and dished face, which is not much bent on the base of 
the skull; that (2) the Plateau, or Celtic, variety has a narrow skull, 
with broad brain case and with the face little bent on the basicranial 
axis; while (3) the Steppe variety has a long, narrow skull, in which 
the axis of the face makes a large angle with the basicranial axis. 

There exists a great amount of confusion regarding the types of 
horses involved in the discussion and regarding their characteristics. 
Ewart and Stejneger appear to be agreed that the Celtic ponies and 
the fjord horses belong together. Hwart has announced as a feature 
which distinguishes the Celtic pony from his Forest horses the nar- 
rowness of the skull of the former. On the other hand, Stejneger ® 
has given the measurements of a skull of a pony from the Loffoden 
Islands, the cephalic index, of which, obtained by dividing the 
frontal width by the basilar length and multiplying by 100, equals 46. 

1Trans. Roy. Soc. Edinburgh, vol. 4, pp. 555-587. 

2Smiths. Misc. Proc., vol. 48, p. 469. 

~8Tdem, p. 473, 
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Ewart,* too, has furnished some measurements and indices ob- 
tained from another skull of a Celtic pony. He has not given the 
basilar length of the specimen; but a careful estimate shows that this 
must have been close to 437 mm. Its celphalic index’‘is, therefore, 
very close to 43.7. While the latter falls somewhat below the former, 
the indices show that both horses belong among those called by 
Nehring broad-faced. These two horses will be referred to later; but 
the writer does not at present see how Ewart’s Celtic horses and his 
Forest horses are to be distinguished by means of skull measurements. 

In 1908 ? Duerst discussed the origin of the various races of domes- 
tic horses. He, too, concluded (pp. 399, 431) that our modern breeds 
have arisen from three types, to which he applied the names “ the type 
of the steppe,” “ the type of the desert,” and “the type of the woods.” 
These names do not, in all cases at least, correspond to those employed 
by Ewart. Duerst’s steppe horse is represented by Nehring’s Fguus 
caballus germanicus robustus,; his “type of the woods,” or “ forest 
type,” has as its representative Eguus caballus nehringi, from which, 
in Duerst’s opinion, sprang the Celtic pony; finally, Duerst’s type of 
the desert is his “ Equus caballus pumpellii,’ which is “ ancestrally 
closely related to the Equus przewalskii Poljakoff.” These views 
illustrate the confusion of the subject; but, what is more important, 

they seem to justify the view that nobody knows exactly how forest 
horses, steppe horses, plateau horses, and desert horses differ one 
from another. 
Much time and patience and talent have been expended in meas- 

uring the skulls and other bony structures of the domestic horses, 
and many “indices” have been determined. HL guus caballus may be 
regarded as the product of two or three distinct races or species and 
as having been greatly affected by domestication and breeding. 
Under these conditions it 1s proper to inquire whether any of the 
indices obtained from the skulls of this group are of any value in 
distinguishing species; and if so, which ones? Also whether they 
can be employed in determining the ancestors from which the do- 
mestic horses have come. It seems essential that these indices should 
first be tested on unmixed and undomesticated species; and there 
appears to be no reason why this should not now be done. Already 
many measurements of Hquus asinus, E. hemionus, and EF. przeval- 
skii have been published, besides those of a few species of zebras. In 
the United States National Museum there is now a considerable num- 
ber of skulls of zebras of two species and of some subspecies of one 
of these; and doubtless there are other specimens in other museums. 

1 Trans. Roy. Soc. Edinburgh, vol. 45, p. 586. 

2 Publication 73, Carnegie Inst., Washington, vol. 2, pt. 6. 
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From careful measurements of these and comparison of the measure- 
ments some important results may be secured. 

Therefore, from the tables presented by Nehring, Tscherski, and 
Salensky and from measurements made on specimens in the United 
States National Museum and in the American Museum of Natural 
History, the writer has prepared a number of tables, which follow. 
The measurements used are: The basilar length; the vertex length 
(from the middle of the occipital crest to the incisive border) ; 
frontal width (greatest width at the rear of the orbits). the cranial 
length (distance from the middle of the occipital crest to the middle 
of the line joining the rear of the orbits); the facial length (the 
distance from the incisive border to the middle of the orbital line 
just described) ; the distance from the lower border of the foramen 
magnum to the notch in the rear of the vomer; and the distance from 
the vomerine notch to the rear of the hard palate. The cranial 
length is obtained by first measuring from the midline of the occip- 
ital crest to the rear of the orbit. This distance is made the hy- 
pothenuse of a right-angled triangle whose base is half of the frontal 
width. The other side, representing the cranial length, is then deter- 
mined mechanically and, if necessary, confirmed arithmetically. 
The result is believed to be more exact than that obtained by direct 
measurement on the surface of the skull. 

The following table has been partly compiled and partly computed 
from one specimen measured by Tscherski, from the measuréments 

of five horses, as given by Salensky in his work on Equus przevalskii, 
and from three specimens in the American Museum of Natural His- 
tory. Only adult specimens have been considered. 

Measurements of skulls of Equus preevalskii in millimeters, with indices. 

5 Ce- Cranio- Facio- | For. | Vomer 
n Basilar | Vertex | Frontal - | Cranial Facial 

Specimen. P phalic ceuuete cephalic] mag. to} to length. |length. | width. cate length. fades length. index. | vomer. | palate. 

[| fa | | ff | a) a 

5218, Salensky...... 481 543 201 41.2 175 36. 4 376 78. 2 118 105 
212, ‘Salensky pak eres 472 528 202 42.8 170 36.0 364 Uh 125 110 
5214, Salensky......- 484 538 208 42.9 172 35.5 366 75.6 117 110 
5216, Salensky......- 495 547 209 42.2 169 34.1 377 76. 2 123 109 
5213, Salensky....... 485 542 212 43.7 173 30. 6 373 76.9 119 105 
512, Tscherski....... 440 488 188 42.6 150 34.1 335 (onl 112 100 
32686, Am. Mus..... 493 500 212 43.0 176 30.7 380 77.1 119 103 
ipo, ome Mus.f2.2.-. 480 532 208 43.4 167 34.8 368 76.6 125 96 
Tea, MIS) 2... 457 507 200 43.7 155 33.9 301 76.8 121 92 

Averages.....- 476 531 204 42.9 171 35.1 363 76.7 120 103 

As regards the basilar length, it will be observed that the difference 
between that of the largest skull and the smallest one is only 55 mm., 
and that the difference between the greatest frontal width and the 
least is only 24.5 mm. As to the cephalic index, which shows the rela- 
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tion of the width of the skull to the basilar length, the variation 
forms less than 6 per cent of the mean. It will be seen, too, that the 
cranio-cephalic index shows relatively little variation. The greatest 
and the least are found in two of the skulls in the American Museum 
of Natural History. The variation in the length of the face, as shown 
by the facio-cephalic index, is less than 3.5 per cent of the mean. 
The position of the notch in the vomer is more subject to variation; 
in one case only is it nearer the foramen magnum than to the rear 
of the hard palate. 

Salensky* has discussed the slight range of variation in the skull 
of this species. 

Coming now to the zebras, the writer here presents measurements 
and indices of eight adult skulls of 'quus grevyi, of eight of Hquus 
gquagga granti, of two of EL. quagga chapmant, of three specimens of 
EF. quagga crawshayt, of one of EF. quagga bodhmi, and of one of 
E. quagga cunninghanv. All of these, now in the United States 
National Museum, (except Crawshay’s zebra, obtained by H. C. 
Moore in central South Africa) were collected in British East Africa 
by Theodore Roosevelt, Kermit Roosevelt, E. A. Mearns, Edward 
Heller, and J. A. Loring. The first species considered is Hguus 
grevyt. 

Measurements of skulls of Hquus grevyi in millimeters, with indices. 

Ea : Ce- -.1| Cranio- +; | Facio- | For. | Vomer 
Specimens in U. S. | Basilar | Vertex |Frontal phalic fe ial phalic ae cephalic| mag. to] t 

: *| in National Museum. |length. |length. | width. jddex, ength. Sedan dex. | vomer. paledas 

a 

16322829 Joes sasee 545 615 218 40.0 200 36.5 422 77.4 130 145 
182027 SS secs aeeen ee 528 590 216 40.5 187 30. 4 413 78.2 132 158 
ES2063 76-2 oo-2 seer 558 615 209 37.4 190 34.0 428 76.7 134 136 
IG3338 Gis = eee ee 5907 627 210 37.7 190 34.1 443 76. 8 130 140 
16s33IpOet hak: eee 556 632 213 38.3 202 36.3 437 78.6 131 141 
TS2028"O' oehee ees 537 600 210 39.1 189 39.2 415 77.3 136 132 
163834 Qe soo sie eo. 536 600 202 37.6 191 35.6 410 76.5 128 142 
182026: Q.22os nce kee 525 595 205 39.0 190.} 36.2 408 Ti 122 135 

Averages... .-- 543 609 210 38.7 192 35.4 422 77.4 130 141 

There is observed here but little variation in the length and the 
width of the eight skulls measured. The cephalic index varies 
beyond the mean not as much as 5 per cent, and the difference be- 
tween the extremes only 8 per cent. The index is very low, and this 
horse is the most narrow-headed one known. The facio-cephalic 
index neither rises above nor falls below the mean more than 1.5 
per cent. The cranio-cephalic index is very stable, and the facio- 
cephalic still more so. The vomerine notch is usually nearer the 
foramen magnum, as in the domestic ass. 

+The Przevalsky Horse, Bradley and Hayes Translation, p. 28. 
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Measurements of skulls of Equus quagga granti in millimeters, with indices. 

: : : Ce- -_, | Cranio- -.) | Facio- | For. |Vomer 
Specimens in U. S. |Basilar| Vertex | Frontal Ralie Cranial aaa Facial be : 
National Museum. |length.| length.) width.) Poy” | length. ojo, (length. perpie Meee alate. 

1G1930 f..-..--25--2 440 486 185 42.0 157 35.7 335 76.1 108 100 
ii Gl as 437 498 190 43.5 171 39.1 328 75.1 107 102 
Lo OS a ree 443 510 181 41.4 180 41.5 335 id 113 110 
Lou a ae 475 538 194 40.8 176 37.1 370 77.9 108 120 
Le ae 447 513 183 40.9 173 38.7 345 77.2 108 113 
MOZ9DS Pe ce seconat 440 508 188 42.7 175 39.7 344 78.2 105 104 
20), es 437 498 185 42.3 158 36.1 335 76.6 107 108 
LO oe 427 500 182 42.6 167 36.5 333 78.0 110 100 

Averages...... 443 506 186 42.0 170 38.5 341 (hea 108 107 

Among the eight skulls of this subspecies there is found to be a 
difference of 48 mm. between the longest and the shortest basilar 
length, and there is a difference of only 13 mm. between the greatest 
and the least frontal width. The cephalic index passes neither 
above nor below the mean more than about 3.5 per cent, and the 
difference between the highest and the lowest amounts to less than 
6.5 per cent of the mean; the facio-cephalic index varies still less. 
The vomerine notch is near the median point between the foramen 
magnum and the hard palate. 

Measurements of skulls of Equus quagga crawshayi in millimeters, with indices. 

Specimens in U. S. | Basilar| Vertex |Frontal Cranial| CT2410-| Paciai | Facio- | For. | Vomer C 
: : halic cephalic cephalic|mag.to| to National Museum. |length. |length. | width. lire length. |"i7gex. |Jeneth. |Sadex. |vormer. | palate. 

(i oe 462 525 177 38.3 165 BD. 0 365 79. 0 108 106 
Bee cia ciao aia = = 432 505 181 41.9 168 38.9 341 78.9 108 108 
Bye7ANL even ee Sea 471 541 195 41.4 191 40.5 364 (ee 126 101 

Averages...... 441 524 184 40.5 175 38. 4 357 78.4 114 105 

Of the subspecies H'guus quagga crawshayi there are in the United 
States National Museum only three skulls. In size, as represented 
by the basilar length, they are all within the limits of the skulls of 
Grant’s zebra. The cephalic index of one specimen falls to 38.3, as 
low as in some skulls of Grevy’s zebra, but in the others the index 
is nearly up to the average found in Grant’s zebra. The index 38.3 
falls below the average of that of Grant’s zebra less than 9 per cent. 
The small number of specimens measured makes it impossible to 
determine whether or not this is an abnormal individual or whether 
there is great variability in this form. And attention may be here 
called to the fact that in these lists it is just in those cases where 
there are few individuals measured that there are found the greatest 
differences. This fact is illustrated likewise in the two following 
tables. 
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Measurements of skulls of Equus quagga chapmani in millimeters, with indices. 

: asian Vertex ee Ce- | Cranial| Fac 
Specimens. |length. | length. | width. sues length. cephalic length. |~ 

5239, Salensky....... 
5240, Salensky....... 

Averages 

In the case of Salensky’s specimen (No. 5239) of Chapman’s 
zebra one might reasonably suspect some error. If the measurements 

and indices are compared with those of Equus hemionus, the two 
sets will be found to be remarkably similar. 

Measurements of skulls of Equus q. b6hmi and E. q. cunninghami in 

millimeters, with indices. 

| ‘ : 
Specimens in U.S. poe Vertex [Frontal 9, | Cranial rane Facial Fatig: | Eee | . ae phalic c cephalic|mag.to| to National Museum. | length. | length. | width. | index. |ensth- | index. | /eneth. index. | vomer. | palate. 

E. q. bGhmi, 181825... 488 560 192 39.3 194 39.7 370 77.9 127 114 
Br a: cunninghami, 

PR an bee e 435 500 188 43.0 166 38. 2 335 77.0 109 102 

If now there are determined the averages of the measurements and 
indices of all the specimens of Grant’s, Crawshay’s, Chapman’s, 
Boehm’s, and Cunningham’s zebras, leaving out only the suspected 
specimen of Chapman’s mentioned above, there are obtained the 
following: 

Combined measurements and indices of subspecies of Equus quagga in 

millimeters. 

: b. - = Cranio- F Facio- 
Basilar | Vertex | Frontal | Cephalic| Cranial Facial = 
length. | length. | width. | index. | length. copbaie length. oa 

Arveraves: iJ. 3 A 446 514 186 41.6 172 38.3 | 347 77.5 

By considering the difference between the greatest and the least _ 
values shown in each of the respective columns devoted to the ~ 
various subspecies and bringing them into comparison with the cor- _ 
responding average it will be seen that the basilar length varies by 
an amount less than 14 per cent of the average; the frontal width 
less than 10 per cent; the facial length about 12 per cent. The 
cephalic index varies to the extent of 12.5 per cent of the mean. The 
variation of the cranio-cephalic index is greater, about 21.5 per cent. 
Within the subspecies granti it varies to the extent of 15 per cent. © 
It seems possible that the wide range here may be due to the greater 
or less development of the occipital crest; not improbably the brain _ 
is considerably larger in some individuals than in others. 
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The elements from which the following table has been prepared 
are found in Nehring’s and Salensky’s papers. 

Measurements of skulls of Hquus zebra in millimeters, with indices. 

- Ce- Cranio- Facio- | For. | Vomer 
5 Basilar |Vertex | Frontal Cranial Facial 

Specimen. length. |length. | width. phale length. eae length. eas nee ee pate _ 

ny (i i | SS ee 

800, Nehring........ 446 504 180 40.4 161 36. 1 334 74.9 100 112 
1450, Nehring... 451 520 184 40.8 168 37.2 356 78.9 Es eae 
799, ‘Nehring Betts aera 492 500 205 41.6 191 38.8 379 77.0 130 114 
5238, eee as 485 595 187 38.6 188 38.7 375 77.3 119 114 
111, ‘Salensky Ses cecil 437 483 201 45.9 173 39.6 321 73.4 112 103 

Averages...... 462 523 191 41.4 176 38. 1 353 76.3 115 111 

Among the skulls represented here there is a remarkable amount of 
variation, and this appears especially in the two sets of measurements 
furnished by Salensky. The first of these two has a skull as narrow 
as the average of those of /. grevyi, while the second skull is as wide 
as that of some of the asses. Indeed, this second skull resembles 
closely the last one in the list of those of £. asinus. In case this 
skull should be left out of the estimate as being that of an unusually 
developed beast or as possibly not.of this species, the cephalic index 
would be 40.4, and the variation between the lowest and the highest 
value would be less than 7.4 per cent of the mean. In other respects 
the species, as represented, would show close conformity to its type. 

Consideration will now be given to some of the forms which pass 
under the name of asses. “'quus asinus is included, although a do- 
mesticated animal. 

Measurements of skulls of Hquus hemionus in millimeters, with indices. 

5 Cranio- Facio-| For. | Vomer 
F Basilar | Vertex | Frontal Cranial Facial 

Specimens. . b ate a cephalic} mag. to} to length. |length. | width. vide  [length. ree length. index. | vomer. | palate. 

§13, Salensky.......- 427 487 197 46.1 160 37.5 338 79.1 95 122 
1075, Salensky....... 445 499 197 44.2 163 36.6 343 CCL. 105 112 
516, ‘Salensky iene 436 498 198 45.4 155 30.5 341 78.2 105 113 
515, Salemsky........ 465 529 202 43.4 166 35.7 374 80. 4 116 110 
511, Salensky.......-. 463 529 204 44,1 167 36. 1 368 79.5 106 120 
217, Salensky........ 468 525 209 44.6 167 35.7 361 77.1 115 103 
924° Salensky........ 469 520 196 41.8 ig 36.4 358 76.3 111 128 
515, Tscherski. 2... 472 522 201 42.7 163 34.5 364 75.9 115 110 

Averages...... 456 514 201 44.1 164 36.0 355 17.9 109 115 

A study of this table shows that there is a difference of 45 mm. 
between the greatest basilar length and the least. This difference 
equals less than 10 per cent of the average length. Between the 
widest and the narrowest skull there is a difference of only 13 mm. 
The cephalic index presents an extreme variation of about 9 per cent 
of the average. The cranio-cephalic index shows a variation amount- 
ing to 8.3 per cent of the mean, while the facio-cephalic index varies 
to an amount equaling 5.8 per cent. 



558 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 48. 

The following measurements and indices have been obtained from 
data furnished by Nehring, Tscherski, Salensky, and from a skull 
which is in the United States National Museum, and which was 
obtained in southern Kashmir. | 

Measurements of skulls of Equus kiang in millimeters, with indices. 

: Ce- -_, | Cranio- . Facio- | For. | Vomer - Basilar | Vertex |Frontal - |Cranial |_ - | Facial 
Specimens. —_ jength. | length. | width. | PBAle | engtn. |CePhalic|jengtn. |ephalic| mag. to) to 

index *| index. | vomer. | palate. 

3874, Salensky......- 474. 540 218 46.0 166 35.0 374 78.9 110 113 
5227, Salensky....... 449 508 202 45.0 167 35.0 349 dod 128 107 
3874, Tscherski.....- 482 544 219 45.4 169 35.1 377 78.2 111 127 

HN ie eens 470 525 209 44.5 169 35.9 359 76.4 113 117 
49493, U. S. Nat. 

SPE Sy Sas ee 450 500 205 45.5 165 36.6 345 76.7 111 118 

Averageés...... 465 523 211 45.3 167 Bia) 361 Tb 115 116 

We have here a species which conforms in many respects more 
closely to an average than does E'quus hemionus. The basilar length 
varies in the five individuals only 32 mm., which equals not quite 

7 per cent of the mean. The cephalic index shows a range of varia- 
tion equaling only 3.3 per cent of the average. The cranio-cephalic 
index presents a range of only 4.5 per cent, and the facio-cephalic 
index one of only 3.3 per cent. 

The following table is based on measurements of eleven skulls of 
the domestic ass. These are taken mostly from Nehring, Tscherski, 
and Salensky. Three skulls in the American Museum of Natural 
History furnished additional data. 

Measurements of skulls of Equus asinus in millimeters, with indices. 

: Ce- Cranio- = Facio- | For. | Vomer 
. Basilar | Vertex |Frontal - | Cranial acial 

Specimens. = phalic cou aamic _ |cephalic mag.to| to length. |length. | width. | = qa length. ae index. | vomer. | palate. 

its Nehringisc ccna 353 407 170 48.1 151 42.8 260 73.6 90 
2; INehringss 5-62.32 360 410 176 48.8 144 40.0 270 75.0 95 
ay INGhTIMeS. sss ES 360 415 181 50.3 142 39. 4 281 78.1 93 
Sy Nehring so. 3.2 370 422 ‘191 51.6 153 41.4 270 73.0 97 
1136, Tscherski....- 365 408 166 45.4 145 39.7 265 72.6 95 
1142’ Tscherski.....- 370 424 173 46.7 155 41.9 271 73.3 98 
114, *Tscherski te ae 401 445 190 47.4 162 40. 4 283 70. 6 107 
1136, Salensky......- 362 410 167 46.1 141 38.9 264 (PRE 93 
1142’ Salensky....... 365 424 176 48.2 153 41.9 274 (BRL 96 
107 ’Amer. Museum. 390 442 182 46.7 158 40.5 289 74.1 107 
15675, Am.Museum.. 425 485 200 47.1 171 40. 2 318 74.8 112 

Averages...... 375 427 175 47.8 152 40.6 277 73.9 98 

Among the eleven individuals here represented there is a variation 
of only 72 mm. in the basilar length and 34 mm. in the frontal width. 
A specimen measured by Nehring had, however, a basilar length of 

504mm. A consideration of the cephalic index shows a greater range 
of variation, amounting to nearly 13 per cent of the mean. The 
extremes of variation in the cranio-cephalic and the facio-cephalic 



No. 2086. SOME MAMMALS OF THE PLEISTOCENE—HAY. 559 

indices amount to about 10 per cent of the mean. The face is on an 
average considerably shorter than that of any others of the Equidae 
here considered; but cases occur in which it is about as long as that 
of any of the others. This shows that it is not safe to trust wholly 
to any single character in determining species. The-vomerine notch 
is nearer the foramen magnum than to the palate in the specimen 
considered, but the difference is sometimes small. In consideration of 

the fact that those species which are represented by a considerable 
number of skulls usually show much less variation than do those 
of the domestic ass, is it not allowable to suppose that the wide varia- 
tions of the latter are due to domestication ? 

The materials which have been used in constructing the following 
table have been found in the schedule of measurements and indices 
of sixty skulls of Equidae furnished by Nehring in the work already 
referred to. Besides skulls referred to H'quus caballas, Nehring con- 
sidered the asses and the zebras. The skulls of his list are arranged 
in the order of their basilar length, beginning with the lowest. From 
this list the present writer has selected eight skulls near the begin- 
ning and eight from near the end of it, thus getting a group of small 
horses and another of large ones. 

Measurements in millimeters and indices of domestic horses. 

Numbers of speci- Pasilar| Vertex | Krontal Ce- Granal Cranio- Waciak Facio- | For. | Vomer 
mens in Nehring’s | 72512" | Vereen nt halic | ~72012" \cephalic|,. °C lcephalic| mag. to| to 
list. length. |length. | width. | FoGex. |length. "Rae, |length. mig pone palate. 

18) Le See 426 464 190 44.3 151 35.5 320 Weral 111 92 
jig Se A 438 490 201 45.9 162 36.9 327 74.6 119 89 
IE ita sae oes nleo is 438 492 201 45.9 158 36.1 342 78.1 107 97 
Wi a et el ese a ee 443 490 193 43.5 162 36. 6 333 (ae2 111 99 
TS SN aC a Rr 448 492 202 45.1 163 36. 4 357 79. 8 119 93 
AI iia loie casio 450 490 189 42.0 158 ais il 343 76. 2 109 100 
CU A EA 450 494 192 42.7 159 35.3 337 74.9 114 95 
ee eee es a sec 452 500 201 44.5 162 35. 8 337 74.5 109 100 

A eee eee ea ctaciaia eo 536 584 222 41.4 190 35. 4 396 73.9 142 lil 
VS op 542 569 222 41.0 182 33. 6 391 hand 142 114 
BU Pa yet ta(oh a) iaial'sic\ evel sein 546 587 216 39.5 168 30. 8 419 76.7 136 120 
LO a ee 550 586 214 38. 9 176 32.0 410 74.5 143 117 
5 See Oot ee naaeee 558 605 231 41.4 182 32. 6 419 75.1 139 116 
ES mr tN Se 571 615 236 41.3 183 BYVAL 414 72.5 141 119 
Bip atecceescoenece 574 623 238 41.4 191 33.3 434 75. 6 145 122 
Tes -1 ee Oe ee 585 628 255 43.6 201 34. 4 423 (223 155 121 

Averages...... 500 544 213 42.7 172 34.5 375 (Gai 128 107 

_ If we now accept all these skulls as belonging to a single species, 
Equus caballus, we have one which exhibits a very wide range in 
size and structure. The difference between the basilar length of the 
smallest and that of the largest skull amounts to 159 mm., nearly 
32 per cent of the mean length. The difference between the least 
frontal width and the greatest is 66 mm., more than 30 per cent of 
the mean frontal width. The cranial length has a range of 50 mm., 
which is 29 per cent of the mean length; the facial length, a range 
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of 114 mm., which amounts to somewhat more than 30 per cent of 
the average length. 

Although these things are true, the indices might nevertheless be 
relatively stable, but we do not find them to be so. The cephalic 
index varies to-an amount somewhat greater than 16 per cent. of the 
mean; the craniocephalic index more than 17 per cent; and the facio- 
cephalic index more than 11 per cent. No such differences appear 
in the wild species. It may be contended that these differences are 
due to domestication; and we do find considerable, but more nar- 
rowly limited, variations in the domestic ass. However, there are 
evidences that similar differences existed among the European horses 
of the latter half of the Pleistocene; and on these differences has been 
based the hypothesis that there existed among the Pleistocene a 
number of races or subspecies of Hguus caballus. 

If now we consider those eight horses in the above list which are - 
placed above the horizontal line we find the following averages: 

Averages of measurements in millimeters and indices of small domestic horses. 

Basilar | Vertex |Frontal| _C®. | Cranial] @10-| waciay | Facio- | For. | Vomer 
phalic ES : cephalic ,, \cephalic} mag. to length. |length. | width. | j,gox. gth. | 57 eal length. index. | vomer. | palate. 

PANOTACC 5 c2 2 ao ta eck 443 489 196 44,2 159 36. 0 337 76.1 112 96 

From this table and that from which these averages are obtained 
it is seen that the cephalic index is high, indicating a broad face. 
It is seen, too, that the difference between the highest and the lowest 
expressions amounts to less than 9 per cent of the averages; that the 
cranio-cephalic index has a range of variation of only 5 per cent 
of the average, and that the facio-cephalic index has a range of only 
7 per cent of the mean. 

Considering the eight examples which occupy the lower half of 
the table on page 559, we find as follows: 

Averages of measurements in millimeters and indices of large domestic horses. 

Basilar | Vertex | Frontal Cranial pre Facial Facio- | For. ro 
e- 

: li 
length. |length. | width. ea length. | index. 

ee  )) i ee eee 

AVOIareS. co cease 508 600 229 41.1 184 33.0 413 74.1 143 118 

From this table we learn that the cephalic index is rather low, 
the average, 41.1, being slightly below the dividing line which Nehr- 
ing drew between the narrow-faced and the broad-faced horses (240 
according to his method=41.6 according to the method employed 
here). The fluctuation of this index amounts to 11.4 per cent in i 
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ee ee ee 

the eight specimens measured. The cranio-cephalic index has an 
average of 33 and a fluctuation of 4.6, which is equal to 14 per 
cent of the mean; while the facio-cephalic index has a variation of 

only 6.2 per cent of the mean. It is somewhat remarkable that the 
cranio-cephalic index varies so little in the broad-skulled group and 
so much in the narrow-skulled horses. Now, each of these two— 
groups has all the characteristics of structure and proportion of a 
well-defined species, such as the Przevalsky horse, Grevy’s zebra, and 
the chigetai. There appears to be no necessary relation between a 
short skull and a wide forehead; and therefore it can not be said that 
the results are due to having selected the shorter skulled specimens. 
The eight skulls of Grant’s zebra have the average of the basilar 
length exactly the same as that of the eight small domestic horses, 
but the frontal width is considerably less and the cranio-cephalic 

index, too, is less. We need not, therefore, believe that the pecul- 
larities of the two groups is due merely to size; nor can we sup- 
pose that the two groups are pure strains. We know that in each 
there is some admixture of the one with the other; and there may be 
some mingling of possibly a third constituent. 
The writer believes, therefore, that it will be necessary to recog- 

nize at least two distinct species among the progenitors of our 
domestic horses. An objection to this view may be found in the fact 
that these have bred and do breed freely together; but this objection 
will apply quite as well against our regarding Yquus przevalskii as 
a distinct species. One of the two supposed species is represented 
in our time by the large narrow-faced horses, such as form the second 
portion of the table on page 559; the other is represented by the pony- 
like broad-faced horses, especially the Celtic pony and the fjord 
horses of Norway. It has been already stated on page 552 that Ewart 
in his work in the Transactions of the Edinburgh Royal Society 
has presented certain measurements of a Celtic pony and that esti- 
mates showed that its basilar length was close to 437 mm. Accept- 
ing this and other measurements given by Ewart, likewise those of a 
Celtic pony from the Loffoden Islands furnished by Stejneger, there 
is obtained the following table: 

tee a ee 

_ Measurements in millimeters. and indices of two Celtic ponies. 

; j : Cranio- : Facio- 
Basilar | Vertex | Frontal | Cephalic ice Facial 4 

Specimen. cephalic cephalic P length. | length. | width. | index. | length. |“SDao,° | length. |°SDaav 

Bwwart’s....-....4---. 437 485 192 43.7 170 36.7 333 76.2 
Stejneger’s......-2..: AGO I 9 Lisc died 210 46.3 155 34.0 336 73.7 

The specimen measured by Stejneger has an extraordinarily broad 
face. It is broader, in fact, than either of the skulls of Ewart’s two 

59758°—Proc.N.M.vol.48—14—36 
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* Forest horses.”* It will be observed, too, that the Loffoden speci- 

men has low cranio-cephalic and facio-cephalic indices. Inasmuch as 
Stejneger regards the tarpan of southern Russia as being co-specific 
with the Celtic pony, it will be well to include here the data regarding 
the skulls of two recorded specimens. The elements of the following 
table are taken from Tscherski’s table: 

Measuremenis in millimeters and indices of skulls of the tarpan. 

pes, pa | Ce | : | Cranio- Facio- | For. | Vomer 
- Basilar| Vertex | Frontal - | Cranial ~ | Facial 

Specimens cer == phalic cephalic cephalic| mag.to} to 
length. |length. | width. | jigex. eee | index. length. | index. | vomer. | palate. 

| 
Chersonese.......--- 470 512 | 206 43.6) 168 35.7 347| 73.8 128 89 
Crimean |. | 470.5} 520 | 23| 43.1| 172| 36.5| 346| 73.5| i122] 955 

i 

The measurements and indices of these two specimens are remark- 
ably similar. In size, as shown by the basilar length, they are larger 
than either of the two ponies recorded in the table just preceding this 
one. They are also larger than any of the eight small horses found in 
the table on page 559. Nevertheless, they are not much larger, and 
are far from having the size of the large horses. In breadth of face 
they resemble the small horses and Ewart’s Celtic pony. In the 
facio-cephalic index they resemble the Loffoden pony, as well as some 
of the large narrow-faced group. The chances are that their prede- 
cessors had mingled somewhat with the large narrow-faced horses. 

To the broad-faced species of the Pleistocene would be assigned 
horse No. 25 of Nehring’s list, found in a peat bog in northern Ger- 
many and figured by Nehring on his plate 7. From his measure- 
ments the following results are obtained: 

Nehring’s Tribsees horse. 

| ' 
Basilar | Vertex | Frontal oeppatie Cranial | Ctanio- acial | Faclo- | por mag.| Vomer to 
length. length. | width. dex. | length. | cephalic length. | CepBalic | +> vomer.| palate. 

| 
a st ee 

mm. | mm | mm. mm mm. 
455 500 | 204 44.8| 163 35.8 333 73.2 110 108 

It will be seen that these measurements and indices agree well with 
those of the smaller domestic horses, except that the size is somewhat 
greater and that the face is rather shorter than usual on the latter. 
In this respect it agrees with the tarpan just described. 
From the fossil horse, described by Nehring from Remagen and 

illustrated on his plate 5, the scan iene measurements and indices are 
obtained : 

i Trans, Roy. Soc. Edinburgh, vol. 4, p. 586. 

E 
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Fossil horse from Remagen. 

; : : Cranio- Facio- 
Basilar | Vertex | Frontal | Cephalic| Cranial Facial - | For. mag.|Vomer to 
length. | length. | width. index. | length. ore ieee een to vomer.| palate. 

A comparison of the estimates printed here with those of the table 
of large domestic horses shows that the Remagen horse agrees in all 
essential respects with the former. This was the conclusion reached 
by Nehring himself. 

It is believed by many that the late Pleistocene ancestors of Prze- 
valsky’s horse took part as one of the constituents of Hquus caballus. 
A comparison of the table devoted to this species with that dealing 
with the domestic horses shows that Przevalsky’s horse is interme- 
date in size between the large ones and the small ones; that the ce- 
phalic index is intermediate, but nearer the large horses; that the 
eranio-cephalic index is nearer that of the small horses; and that the 
facio-cephalic index has an average above both groups. There ap- 
pears to be no reason whatever for supposing that LZ’. Peers had 
anything to do with either of them. 

One might suppose, however, that Z. preevalsku formed an im- 
portant element in horses of intermediate size. Kwart, for various 
reasons, believes that this species, or something like it, enters into 
composition of all the long-faced horses; but the tables here presented 
show that the large, heavy, apparently long-faced horses have really 
the facio-cephalic index lower than do the smaller and broad-faced 
horses. Duerst concludes that the Przevalsky horse stands in close 
relationship with certain European Pleistocene horses. Salensky 
thought it might possibly have an affinity to the pony; and Noack, as 
noted by Ewart, held this view strongly. To these views there are 
some objections. 

1. The presence of 2. przevalskit in Europe has not been proved. 
There may have been another species in Europe in the Pleistocene 
which resembled it, but which became extinct. 

2. The inclusion of the Przevalsky horse in E'quus caballus would 
compel the admission that in Europe there were, during the late 
Pleistocene, three distinct species of horses which could be made to 
breed freely together. It is difficult to believe that two species could 
be made to interbreed; it is improbable that three could be induced 
to do so. 

3. In case Przevalsky’s horse had entered to any considerable ex- 
tent into the formation of our domestic horses, we might naturally 
expect that there would be displayed more conspicuously in some of 
the domestic races those external characters which Salensky has 
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enumerated, especially the upright mane and the peculiarly haired 
tail. 

It is thought well to present a brief conspectus of the more im- 
portant average measurements and indices which have been obtained 
up to this point in the conclusion. 

Average measurements in millimeters and indices of Equids considered. 

Basilar Patio: Cranio- | Facio- |ror mag.| Vomer to 
Species. length. | index. —— a to vomer.| palate. 

Pe FUROR os eek cee a er ee 476 42.9 35.1 76.7 120 | 103 
[EP aE PTT a ERE ale 543 38.7 35.4 77.4 130 141 
E-yranti (6) CIOTSOUE Oye eis 443 42.0 38.5 77:1 108 107 
FE ZT Bn i Ss Ee ee 462 41.4 38.1 76.3 115 111 
‘BE hemionus .2)3! 3) ss. 402 cep aime ised 456 41.1 36.0 77.9 109 195 
YR TL SS PEERS ON EERIE E: EN AA 465 45.3 35. 5 77.5 115 116 
Sk 37) [21 ely SE eg se SA A ESE LY fe So 8 375 47.8 40.6 73.9 89 98 
S small horses 2 o.2 5 232 ee 443 44.2 36.0 76.1 112 96 
3 Jarze horses... ha Es. Ee 5908 41.1 33.0 74.1 143 118 

It appears to be a common idea that the small, broad-faced horses 
are likewise short-faced, and that the large horses are long-faced as 
well as narrow-faced. Relatively the small horses which have been 
dealt with on page 559 have a greater cranio-cephalic index than the 
eight large ones, but they have likewise a larger facio-cephalic 
index. It follows almost of necessity from that table that the vertex 
length of the small horses is, as measured by the basilar length, 
greater than in the large horses. In the following table the vertex- 
length index has been obtained for each of the sixteen His: used 
in the table referred to: 

Indices of vertex length of domestic horses. 

Small horses. Large horses. 

Numberin Nehring’s Number in Nehring’s 
list. Index. list. 

13 108.9 49 
14 111.9 50 
15 112.3 51 
16 110.6 52 
18 109.8 55 
20 108.9 
21 109.8 57 
23 110.6 58 

Average...-----.- 110.3 Average....-...- 

It may seem that we have wandered away from the consideration 
of the value of craniometrical measurements for the determination 
of species of horses and their relationships to one another. We may 
be really in a better position to aid in solving the problems. The 
conclusions reached at present are as follows: 

1. Measurements and indices are of great value in distinguishing 
sa ie species of horses from certain others. 
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‘The skull of the domestic ass may in the great majority of cases 
be distinguished from that of all other equids. Grevy’s zebra 
possesses craniometrical characters which set it off quite decidedly 
from other horses and zebras. The writer believes that measure- 
ments and the indices derived from them show plainly that two 
species are mingled in different proportions in our different races 
of domestic horses. ss" 

2. Not all species can be distinguished by craniometrical methods. 
It is reasonable to suppose that two or more species might have 

skulls and skeletons of practically the same size and proportions 
and yet differ greatly in external characters and Derhapsed in details 
of structure of the teeth. 

3. In cases where only single skulls of two 'or more supposed 
species are at our disposition, as in the case of most fossil horses, 
the measurements and indices must be employed with circumspection. 
The measurements of one skull may differ considerably from those of 
another and yet both belong to the same species, for they may present 
the extremes which arise from individual variation: Not too much 
dependence should be placed in any one measurement or in any 
single index. All ought to be considered, and all other characters 
ought to be considered in coming to a cin irate 

4. It is difficult to say which measurements and which indices 
are of the most importance. The basilar length, the cranial length, 
the facial length, the width at the rear of the orbits, and the indices 
derived from them are of prime importance. In the application of 
these to special cases sometimes one index may be of special value; 
in other cases another index may be decisive. 
5. The value of still other indices than those considered in this 
paper, such as that expressing the angle included between the axis 
of the cranium and the axis of the face, the index showing the rela- 
tion of the length of the tooth line to the basilar length, the index 

- expressing the relation of the protocone to the length or width of 
the tooth, ought to be tested on the Przevalsky horse, the coagwe 
the pee, the kiang, and the domestic ass. 

4. ON SOME RESULTS OBTAINED BY W. SOERGEL. 

W. Soergel has written an interesting paper entitled Die Pferde 
aus der Schotterterrasse von Steinheim a. d. Murr.* This author 
has reached certain results which he regards as of great value in 
determining the phylogenetic position of the various horses of the 
Pleistocene of Europe (p. 748) and the age of the deposits in which 
horse teeth may occur (p. 746). While Soergel’s results are applied 
by him only to the horses of the Pleistocene of Europe, they might 
be supposed to be applicable to those of North America likewise. 

4 Neues Jahrb. Min., etc., Beilage, vol. 32, 1911, pp. 740-761, pls. 33, 35. 
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On page 743 Soergel writes that in all diluvial forms of horses 
the relative length of the upper premolar series is the same, the 
variations being very small and irregular. The present writer has 
made measurements and calculations to determine what is the ratio 
of the upper premolars to the whole premolar-molar series (regarded 
as 100) in the horses named below. 

Ratio of upper premolars to premolar-molar series. 

Hous: jraneisc, type 2 ee pe 54. 8 

B; sitthehert,. Types 2s = eS ee 51.3 

HB. taurenttus,. Type... ee ee 54.4 

BH. niobrarensis, type 2 Se ee eae ee ee 54. 2 

HE. scotti, 19628 Amer. Wous.. 22 322 tee ee Ae 55. 0 

Hf. caballus, 14960) Nati Miss «si Oigtepe e ts ee 53. 2 

Hs eaballas, 172454" Nat, Mis.) Arabian 2 be * 0 tee 56. 6 

H. hemonus, 49493. Nat. Mais. 22s. See ee ee 54. 0 

All of the fossil species mentioned above belong certainly to the 
early Pleistocene, /’. niobrarensis and FE’. hatcheri were obtained in the 
same quarry. Nevertheless, there is a good deal of variation in the 
ratios. Lf. caballus, No. 174960, is a large horse with basilar length 
of 610 mm. and therefore of the occidental type; the ratio here falls 
below that of /. niobrarensis, of the early Pleistocene, in all prob- 
ability of the first interglacial stage, and still more below the little 
horse £’. francisct. Above all stands the ratio in the last horse men- 
tioned, the so-called Arabian. 

Soergel makes the statement (p. 748) that in the lower jaw the 
relative length of the premolars is greater in the phylogenetically 
older forms than in the more recent. He shows that in the case of 
i. stenonis of the late Pliocene the ratio of the premolar series to 
the whole tooth-line is 56.0; in #. stissenbornensis, of the first inter- 
glacial stage, 53.1; in . mosbachensis, also of the first interglacial, 
52.6 to 51.7; EF. germanicus? from Taubach of the third interglacial, 

52.1; and #’. germanicus from the loess, 48.6 to 50.5. 
From the specimens from which the present writer obtained the 

ratios for the upper teeth the following ratios have been determined 
for the lower cheek-teeth, /'. francisci being necessarily omitted : 

Bigs R@ltenerd 252050 es ee ae 

ET. taumentius 22620 ra) Ue erred ae | ee a ee ee 50. 0 

EB. niobrarensis, 2s = $s. 2 oo ae eae e i a ee eee 53.0 

Bh. SCOURS es 5. 

BY COU GUUUS a EE a hs ile eS tie Ne ie 9 a sean 51.9 

FE COGS ee ae ce oe 53. 0 

Ff, WOMMONUG 18 ea i Ee PE ae Bae lines 

There appear in the above table no evidences that the lower pre- 
molar series has become shorter in the horses since the beginning of 
the Pleistocene. Furthermore, if we go back to Mesohippus baird, 
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of the Oligocene, we shall find that the premolar series formed only 
about 48 per cent of the length of the lower premolar-molar series, 
omitting the minute front premolar (pm,). The present writer is 
of the opinion that it would be difficult to prove the proposition that 
in the horses in general the lower premolar series has become rela- 
tively shorter in the more recent than it was in the earlier forms. 
It would be quite as difficult to prove that the “lobus tertius” of 
the hindermost molar has increased in length as compared with the 
whole length of the molar mentioned. 

Soergel described and figured a quite complete lower jaw of a horse 
which had been found at Steinheim. This author has measured the 
height of the horizontal ramus of his specimen at seven places, as in 
the table below, and has given the heights in hundredths of the length 
of the lower row of cheek teeth. For purposes of comparison he has 
done the same with three other fossil horses of his region and with a 
specimen of the domestic horse. From his comparisons he has con- 
cluded that the height of the lower ramus in the older forms of 
horses was greater relatively to the tooth row than in the more recent 
forms; that the reduction in height from the rear forward was more 
gradual, and that consequently in the older forms this part of the jaw 
was heavier than in the later horses. To test the applicability of 
these conclusions to the American Pleistocene horses the present 
writer has prepared the following table, in which the jaws are 
measured after Soergel’s method. Soergel’s measurements of L£. 
caballus are included. The horse which furnishes the measurements 
of the fourth column is the one in the United States National 
Museum whose basilar length is 610 mm. 

Dimensions in jaws in hundredths of the length of the tooth line. 

E. cabal- | FE. cabal-| E. cabal- 
ERG Tie of | His: UW. Be) 0 dee 

Soergel. | Nat.Mus.| Arab. 

E. nio- 
Dimensions taken. hinrensie ae 

| | | J 

ROT SOS MNELG! Tp) ooh oie ra Soe io iciwie ia we viens wiecaicin scleimein « 71.2 68. 1 59.6 65. 7 67. 2 
Height between ms and mg ........-.....2---+------- 57.4 57.4 47.6 55. 4 53.3 
Height between meand my ......-.--.--.l0..--0---- 53. 0 54, 2 44.5 51.1 47.8 
Height between m; and pmy .....-.-...--.--...-.--- 52. 4 52. 6 41.5 48.9 45, 4 
Height between pm, and pms ......-...............- 49.1 50. 0 37.8 47.3 43.0 
Height between pmz and pme .-...........-....---.-- 44,2] . 45.7 34.7 41.8 39.4 

26.9 37.5 30.3 IVA EPO OL PMID oo. tec elec wie stew eee aecaes 38. 0 38.3 

If now we find in each of the specimens here studied the ratio be- 

tween the uppermost number in each case and the lowermost we shall 
have an expression showing the amount of descent in the jaw in 
going from the rear of the hindermost molar to the front of the 
anterior premolar. These ratios given in order are: 53.5 for Z. nio- 
brarensis; 56.2 for EL’. hatcheri; 45.1 for Soergel’s EL. caballus; 57.1 
for the large #. caballus; and 45.1 for the Arabian. From this it 
appears that the large specimen of £. caballus has a lower jaw which 
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is relatively higher in front. than in. any of the other specimens, 
although as a whole it is a less heavy jaw. This large jaw presents a 
ratio quite different from that of Soergel’s specimen, while the jaw 
of the Arabian presents the same ratio as Soergel’s. It, needs to be 
noted that the numbers in the last. two columns of the table given 
above are quite different from those in the third column; and, besides, 
are somewhat different from each other. The conclusion which. one 
must reach is that there.is among the domestic horses and probably 
all others more or less variability in the lower jaw, as there is in all — 
other structures. Even in any unmixed species the lower jaw must 
be subject to great variations due to the state of development of the 
teeth. The author regrets that he has not the. time to test on the 
zebras in the National Museum Soergel’s indices and many others 
which have been proposed. 

5. ON THE LIMB BONES OF CERTAIN FOSSIL HORSES. 

In the year 1886 John Bell Hatcher made a collection of verte- 
brate fossils in the region south of the present town of Hay Springs, 
Nebraska, for Prof. O. C. Marsh, then connected with the United 
States Geological Survey. From Mr. J. W. Gidley the writer learns 
that the exact locality is on the south side of the Niobrara River, 
about 15 miles south of Hay Springs; and it is evidently in township 
29 north and 47 west. The fossils occurred in a very restricted area 
and in a deposit of loose sand. These fossils are now in the Na- 
tional Museum. Dr. W. D. Matthew has given a list of the species 
of vertebrates found in that neighborhood, probably in the same 
quarry. Besides extinct horses, the list includes Mylodon, Cas- 
toroides, Capromeryx, and three species of camels.* 

In the collection at the National Museum there have been found 
packed together in the same box a right fore and a right hind leg 
complete with corresponding parts of the shoulder and pelvic girdles. 
They are regarded as having all belonged to the same individual. 
The fore leg has the number 7863; the hind leg the number of 7924. 
These were not accompanied in the package by any skulls or teeth, 
and it is therefore not possible to determine exactly to which one 
of the several species of horses which lived in that region they be- 
longed. They are here referred provisionally to E'quas laurentius, 
the smallest known horse of that region. It is proposed to describe 
these bones and to make comparisons of them with corresponding 
bones of an Arabian horse in the National Museum and with some 
bones of other horses found in the same locality, in Nebraska. _ 

In the first, third, fifth, and seventh columns are given the abso- 
lute measurements, WHS in the second, fourth, sixth, and eighth 
columns are presented the percentages which are obtained by com- 

1 Bull. Amer. Mus. Nat. Hist., vol. 16, p. 317. 
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parison of the length of some of the ae called 100, with certain 
of the transverse measurements. 

ore im millimeters, of bones of horses, with indices. 

Scapula, length from front of glenoid cavity to upper 
OKC er OM MMOS PIMs = ope ae a.cls) alo m mein ni = pele iy 
Width near upper end, greatest......------------ 
Width of neck, where leasher wen ele eeecd wean ae) 
Greatest width at lower end..................---- 
Fore and-aft diameter of glenoid cavity..........- 

inamerus, fouslIEMsth.-.. 201.2 2-/22. ste eect epee eeen 
Length from head to inner side of distal end... ..- 
Greatest width at upper end 
Side-to-side diameter at middle of length...--...-- 
Width across lower articular surface...........--- 

Ulna, total length to articulation with cuneziform..... 
Radius, length from upper articular surface to the 

lower, on the outer border of the bone..........-..- 
Greatest width at upper end.....-......--------- 

_ Fore-and-aft diameter at middle of ale Pe oy Sree 
' Side-to-side diameter at middle of length... ! 
Greatest width near lower end 
Greatest width of distal articular surface. .....- ee 

Median metacarpal, length on outer border. .......--- 
Side-to-side diameter of upper articular surface:..| 
Fore-and-aft diameter at middle of length.......-. 
Side-to-side diameter at middle of length. :..--:.. 
Side-to-side diameter of distal articular surface... 

First phalange, length along outer border. ..-- AL 
Greatest width across.upper end 
Side-to-side diameter at middle of length........: 
Width of lower articular surface........--.------- 

Second phalange, length on outer border........----- 
idth across upper end 

W idth at middle of length......-- Se, 3) COTE 
Width across lower articular surface,...--.-. wits? 

wee ee eee ee ew ete ee te eee 

Third phalange, length along front face... ...... An ie te 
Greatest width 

Pelvis, length from front of ilium to rear of ischium.. 
. Greatest width near front of ilium, on curve...... 
From front of ilium to front of acetabulum....... 

Greatest width of pelvis....--:4.-5----,-+--fs--+--- 
Width of pelvis at front of acetabulum. .......... 

: -Distamce across ischia, at.rear.)....:23:-.--...------ 

ee ee ee i i i 

Diameter of acetabulum..........--. Be REE aye 
Memur: tolal loneth.....4..9-b- ee BS eee eb - oe nhe- += - 

Length from “head to internal condyle RA Ee ee eS 
'Side-to-side diameter through head and great 

PLOCOAMLCI 2 ao este cece oie NN SY 
Side-to-side diameter at middle of length....-...- 
Greatest width across lower end..........-2-:--.- 
ne SVG) SUAS PNR ES tes "a" We eye Ae 

Astragulus, rath of longest diagonal across upper 
ANHICMIATHSUTTACES «<< cise ce nnie sieicte hence epee Ree | ENE 
Width across distal articular surface ....... ‘seein 

Calcaneum, eras Yenetine Sg.) 28, . SO RSA RR KAY ‘ 
Depth of tuber eae at middle of length.......-. 

Median metatarsal, length on outer faco.........-.-.- 
Width across upper articular surface.....-+.----« 
Fore-and-aft diameter at middle of length. ....... 
Side-to-side diameter at middle of length ne 
Width of lower articular surface..........2.2...-- 

First phalange, length on outer border............... 
Greatest width across u [Os cra LS Aen See 
Width across middle of length...............-...- 
Width across lower articular surface. ............. 

Second phalange, length on, Outer border’. ..- sy 2-05 
Width across Upper end: 2s. cees!. . Te 
Width at middle of length..............-.4.-2-5- 
Width across lower articular surface. ............- 

Hoof phalange, length along front face................ 
ATOR E EU VACUUM a aula an gap wible w's tins, sine Wig kee nlwisin elaine 

Arabian. 

see eee 

oe ee i es ee aoa 

Equus lau- 
rentius. 

No. 7857. No. 7923. 

7 8 

S20) eshte 

64 lela: 
90 sijerure: 

3102b haste 
292:. | 100 
100 34.2 
40 13.7 
83 28.4 

AAS isahise bert 

325 | 100 
93 28.5 
33 10.1 
45 13.8 
81 24.8 
71 21.8 

241 | 100 
55 22.8 
32 13.2 
40 16.6 
53 22 
87 | 100. 
61 70.1 
40 46 
52 59.7 
41 | 100 
59 | 144 
50) | 122 
53 | 129.2 
55 | 134.1 
Ch AST Sd 

Sees Oe es en a) een 

ees eed 

eee! er! eer a) 

ees ee ee | 

es er ee ee | 

es es ee bn 

| 

Se es 

es oe 

Se ee 

Ss 
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It is proposed now to determine the length of some of the princi- 
pal bones here referred provisionally to Equus laurentius relative 
to the corresponding ones of the Arabian horse here measured. In 
each case the bone of the latter horse is regarded as having the 
value 100. 

Relative measurements of bones of Arabian horse and E. laurentius? | 

Bones. | Arabian. | E.laurentius? — 

Scapulas. 422 225525 Sceoussieaenas Geen oe ae ee ee eee ee ee | 100 91.0 
Hamiqrus 6. 4032 io. a ale ies eae ee eee 100 82.7 
FRAUTUS acd oR SE ee ee Ooo coh Ree CAR Se ed ere ea ed 100 82.4 
Motaearpal.o: 222 hs ees eee el ae epee cet 100 88.7 
First phalange. 2h: 2 ee a eee Se nee ee ee es oes 100 91.6 
Second: PRalangye 2s 55)... 58) Se ee LR oe eal: ee eae nee eee 100 94.3 
1061S ee ne Sl Ae ener ot a Can NE Re ie ee TS Oe ee Se See 100 88.9 

TD1d 553 Fe ae Bae Ba RE a Si Se en ah oie ayo eee oe ge 100 84.3 
Metatarsal’. «ose oe Se he AL ee earn | pee ates 100 90.7 
Hirst phalanre.. . 5.8 Fo se ae a ee ee a eee ee: 100 87.6 

From the above table it is seen that the larger bones of the hinder 
limb of the supposed /’. laurentius, the femur, tibia, and third meta- 
tarsal, as compared with those of the Arabian horse, are longer than 
the corresponding bones of the foreleg; and that the metatarsal is 
most elongated of all. The distal bones, too, the metacarpal, meta- 
tarsal, and first phalanges are seen to have relatively greater length 
than the proximal bones. 

If the lengths of the various vones or the fore limbs of the two 
species be added together, omitting the scapula and ulna and includ- 
ing 42 mm. for the length of the carpus of the Arabian and 37 mm. 
for that of /. laurentius?, we shall have for the length of the foreleg 
of the Arabian horse 1,110 mm.; for that of /. laurentius? 952 mm. 
The latter is 85.7 per cent of the former. The height of the Arabian 
horse is stated by its former owner, the late Mr. Homer Davenport, 
to have been 14.2 hands. &. lawrentius? was, therefore, probably 
close to 12.6 hands high, or 4 feet 24 inches, or 1,284 mm. 
By allowing 86 mm. for the length of the tarsus of the Arabian 

horse and 75 mm. for that of &. lawrentius? there is obtained as the 
partial length of the hinder leg of the former 1,275 mm. and for that 
of the latter 1,180 mm. The latter forms 88.6 per cent of the former. 
This indicates that the ratio of the length of the hind leg of £. 
laurentius? to that of the Arabian horse was greater than in the 
case of the foreleg. 

In the Arabian horse the length of the foreleg is equal to 87 per 
cent of the length of the hind leg; in &’. laurentius? the correspond- 
ing ratio drops to 84.2. 

It can not be doubted that the owner of the two limbs here pro- 
visionally associated with £. lawrentius was a horse considerably 
smaller than the Arabian with which it is here compared, himself 
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not a large horse, and that this horse possessed a more heavily built 

skeleton than the Arabian had. 
It may be profitable to institute a comparison between the fore limb 

of the Arabian horse and a fore limb numbered 7857 in the National 
Museum. It was found by Hatcher in the same quarry where were 
found the bones just described. From an examination of the table 
given on page 569 we gain the following results regarding the various 
bones of the Arabian as having the value of 100. 

Relative measurements of bones of fore leg of Arabian horse and of the fossil 

No. 7857. 

Bones compared. Arabian. | No. 7857. 

eR RE ee ats ssn a eres Cia das ATS esis role wd chisel Statens ais ese = peje Sehea 100 94 
LEGEND TUS in weed thet Ec RSS AU ea ac ey Oe ORR in ems oS aa See ede aa 100 93.2 
hy UWE VEDI OR Bhan eds MGR ke RM Mae aaa tego aa as Ss AMON Te A pan RE ee eg 100 92.5 
LIVEUGE"E, TONE EU EWGN Eas es ONDE OT ge eg an Ay Ue eg Sa 100 95.2 
So UIE PELLET STi le a gS 2 a a A ee a age ar te Re me a 100 102.8 

The horse No. 7857, as indicated by the bones of the fore leg, 
was larger than the supposed £. laurentius, but yet smaller than the 
Arabian. By’ adding the lengths of the humerus, the radius, the 
third metacarpal, and the first phalange of each of the two horses 
there is obtained for the leg of the Arabian 975 mm. and for that 
of No. 7857, 911 mm. The latter forms 93.4 per cent of the former. 
This may be fairly taken as representing the relative lengths of the 
two legs and the relative heights of the two horses. The latter seems 
to have had a height of 13.25 hands, 53 inches, 1,347 mm. 

The fore leg, which has the number 7923, found in the same quarry 
as the bones referred to EZ’. lawrentius and those having the number 
7857, has a size not greatly different from that of the last one men- 
tioned. The following table shows the results of a comparison of 
the length of the principal bones with those of the Arabian, those 
of the latter being regarded as having the value of 100. 

Relative measurements of bones of Arabian horse and of a fossil horse. 

Bones. Arabian. No. 7923. 

CUO TLRS) 0 FRR RS aa RS a eR Cae Ree me Ae a Ee 100 97.3 
SMR ao aa Si cahm ind aw ala rag mayen mp mae en A Ll le I i'n eg 100 92.3 
SREB ec occ OE BR Se Iowhd dea ovine cate he erate immlls wid Oe aE EE aaa aie. wich eet 100 100. 0 
PRE RATE Oe ENB aw i = Siig twine pia C cinta Saw merninle me daeie ale we tide Wn mia 100 104.8 
Berea Rte ANNE) os SARE. ON PEN. 2 de aha nnd ea ae inn abides alee Rhee Waee Uahbie ote 100 117.1 

A comparison of the table just given with the one precéding it 
will show that the horse represented by the bones numbered 7923 
belonged to a larger horse than those numbered 7857; the height 
was about 13.8 hands, 55.4 inches, 1,409 mm. It may be observed, 
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too, that the metacarpal and the phalanges were, .as mheasniied by 
those of the Arab, longer than those of No. 7857. es | 

For convenience in making comparisons a table is presented mich 

combines the two immediately Biase tables with a part of the 
one on page 570. 

Relative measurements of bones of beta 3 horse, E. laurentius?, No. 7857, and 
No. 7923. 

| 10 : | E. lauren- Bones. | Arabian. rake 

ELT 5 ys pee Ryser ee eee ee enn eee se GE Bie 2k St | 100 | 
RagR. = oi: oo sss = oe eee ee I 100 
Metscar pal 8c he ee 100 
Fiver plinives. 3 2s 2 a ee eee 100 
Sei mr iite |b 1s): a—ete Sine epee sen nwetre as uot Oe 100 

A direct comparison will now be made between the fore leg re- 
ferred to &. laurentius and those of No. 7857 and of No. 7923, using 
the bones of the first named as standards of comparison. 

Relative measurements of bones of E. laurentius?, of No. 7857, and of No. 7923. 

j 
E.lauren- | Bones. pete | yo _ No. 7923. 

2irriley! eee Oe Dee be ESCO Le ee eee NE fy a aed | 100 | 113.7 A17.7 
Feeispg 272 280 S FOR SERS OPN G 9h SARE TOE 19S 100 | 113.1 | “4112.1 
Mobaparpal trig 2: gi Se is ea AN ee Se 100 |. 104.2 | 113.1 
First plialanpol -'12! 2 CRETE CSET CRU eee eee Sh 100 | 103.9 | “114.5 
Second phalange.......:.----- eee. Se ee ae | | 100 | . 109.1] 128.2 

It is seen that all the bones of the numbers 7 857 and. .7923 are 

longer than the corresponding ones referred to /. laurentius. .This 
table brings out well the differences among the three horses as dis- 
played in the fore limb. In the case of 7857 the greatest differ- 
ence between it and Z. laurentius? is in the humerus; this disparity 
diminishes in the lower bones until the second. phalange is reached. 

In No. 7923 the disparity in the length of the longer bones is greatest 
in the case of the humerus; it is reduced in the radius, but rises 
higher and higher in the lower bones. 

The following table is taken from that given on page 569. Only 
the bones of the fore leg are considered, the humerus, the radius, the 
median metacarpal, and the first and second phalanges. In the case 
of each of these its length is regarded as being 100 and certain 
diameters are expressed in hundredths of this. 
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Showing diameters of bones in hundredths of the length. 

‘ Bones compared. Arabian. | E.lawrentius?.| No. 7857. | No. 7923. 

PERATMOT ISS LOMO yuan haa eye pte se a DAs, 100.0 100 100.0 100.0 
Greatest width at upper end................-..-.--- 41.0 36.3 31.9 34.2 
Side-to-side diameter at middle....... bye Bg: 3, 8) ae 8 12.3 13.3 12.4 13.7 
Diameter across lower end.............-------.----- 26.7 29.4 27.6 28.4 

TEPC ISIN) [G17 F EG Rm Oe Re We a ety ies Se ae 100.0 100.0 100.0 100.0 
Greatest width at upper end................ eee 24.2 27.2 - 26.5 28.0 
Fore-and-aft diameter at middle.................... 8.2 9.8 8.8 10.1 
Side-to-side diameter at middle of length........... 11.3 14.1 13.1 13.8 
Greatest width near lower end..................-.- 22.7 23.8 22.5 24.8 
Width of distal articular surface.................... 19.0 20.0 19.8 21.8 

Median metacarpal, length... . 0-2. ee eee ee os 100.0 100.0 100.0 100.0 
Side-to-side diameter OnMDMEMENG Ss. fa.8 9) ee ee 2285) 23.4 23.4 22.8 
Fore-and-aft diameter at middle of length. ......... 11.7 12.6 13.1 13.2 
Side-to-side diameter at middle of length........... 12.1 15.9 16.0 16.6 
Side-to-side diameter at lower end.....-.2...22.2..- 22.1 | 22.0 23.4 22.0 

Wirstpphalames, leneth. . tb ghee esd. . do. loos dgeme 100..0 100.0 100.0 100.0 
WAG AVOL MUPPET ENG oe. oe oe ee cose acide neuniele 65.9 71.0 78.4 70.1 
Width of middle of length... 2.2.22 222 22222. leek 41.2 47.3 43.0 46.0 
Width at lower articular surface...................- 55.2 56.6 59.5 59.7 

Second phalange, ASE UD). ree vce cre Fame mae SEE 100.0 * 100.0 100.0 100.0 
Widthvoffupper ends + 22) es osc 3 Hise eco oecke 157.1 133.0 152.8 144.0 
Wadth-ormiddie of lengtho. 20 ecto. ee eee 134.2 124.0 127.7 122.0 
Width across lower articular surface. -.............-. 154.3 130.3 141.7 129.2 

_ A study of the tables just presented shows that there is, among 
the bones of the four limbs measured, a considerable amount of dif- 
ferences, not only in length but in proportions. The humerus of 
EL’. laurentius? is shorter than either of the other two fossil forms; 

it is also thicker at the ends, while the diameter at the middle of the 
bone is, relatively to the length, greater than in No. 7857, less than 
in No. 7923. On comparing the humeri of the numbers just men- 
tioned it is seen that the first mentioned is slenderer than the others. 

The radius also of #’. lawrentius? is shorter than it is in the other 
two limbs, whose radii are of about equal length. That of /. lauren- 
tius? is intermediate in its diameter between the other two in the first, 
second, and fourth measurements. As regards No. 7857 and 7928, 
the radius of the latter is in all respects a stouter bone. 

The median metacarpals of the three fossil limbs are much alike 
in their proportions and there are relatively small differences in their 
absolute lengths. That of #. laurentius is slightly slenderer than — 
those of the other two. As compared with the Arabian horse, the 
three fossil forms have the metacarpals considerably stouter. 

The first phalange of Z. lawrentius? is shorter than that of each 
of the other two limbs. That of No. 7857 is relatively broader at 
the ends and more constricted at the middle. In all three the bone 
is heavier than it is in the Arabian horse. 

Greater differences in proportions are found among the second 
phalanges; it is possible that these short bones, broader than long, 
afford greater individual variations than the longer bones. 

To the writer it appears that the measurements of the limb bones 
above recorded indicate with considerable certainty that there ex- 
isted in the region of northwestern Nebraska, in the early part of 
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the Pleistocene, at least three distinct species of horses; and that 
thus are confirmed conclusions which have been derived from studies 
of skulls and teeth. It is to be hoped that soon limbs may be found 
associated with skulls. 

EXPLANATION OF PLATES. 

PLATE 30. 

Bison sylvestris. Type. 

Fic. 1. Right hinder angle of skull, seen from above. X#. 7 

2. Left side of rear of skull, seen from below. X#. 

1. Basioccipital. 2. Petrosal. 3. Basisphenoid. 4. Alisphenoid. 

5. Pterygoid processes. 6. Occipital condyles. 7. Base of paroccipital 

process. 8. Cavity into which opens the condylar foramen. 9. Fora- 

men lacerum posterius. 10. External auditory meatus. 11. Postglenoid 

foramen. 12. Glenoid fossa. 13. Foramen lacerum medius. 14. Fora- 

men ovale, confluent with 13. 15. Bar of bone forming floor of foramen 

lacerum anterius. 

3. Outer face of last premolar and two molars of right side of lower jaw. 

X1. 

4. Inner face of the same teeth. X1. 

PLATE 31. 

Boodtherium nivicolens. Type. Xd. 

Fie. 1. Face view of forehead and horn-cores. 

Bootherium sargenti. Type. X.36. 

2. Side view of skull, 

PLATE 32. 

Equus hatcheri. Type. Xi. 

Side view of skull. 

PLATE 33. 

Equus hatcheri. Type. Xd. 

Fieg.1. Face view of the skull. 

2. Palatal view of the skull. 

PLATE 34. 

Equus hatcheri. Type. X#. 

Fic. 1. Grinding surface of the upper premolars and molars. 

2. Grinding surface of lower premoJars and molars. 
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PLATE 35. 

Hquus francisci. Type. 

Fig.1. Side view of the skull. X#. 

2. Upper molars and premolars. X1. 

PLATE 36. 

Equus francisci. Type. 4. 

Fig. 1. Face view of skull. 

2. Palatal view of skull. 

PLATE 37, 

Equus francisci. Type. 

Fig. 1. Lower jaw. *X#. 

2. Last premolar and the molars of right side. X1. 
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SKULL AND TEETH OF BISON SYLVESTRIS. 

FoR EXPLANATION OF PLATE SEE PAGE 574. 





PROCEEDINGS, VOL. 48 PL. 31 U. S. NATIONAL MUSEUM 

FACE VIEW OF FOREHEAD AND HORN-CORES OF BOOTHERIUM NIVICOLENS (1) AND SIDE 
View OF SKULL OF B. SARGENTI (2). 

FOR EXPLANATION OF PLATE SEE PAGE 574. 
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FACE ViEW (1) AND PALATAL VIEW (2) OF SKULL OF EQUUS HATCHERI. 

FOR EXPLANATION OF PLATE SEE PAGE 574. 
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12 

UPPER (1) AND LOWER (2) MOLARS AND PREMOLARS OF EQUUS HATCHERI. 

FOR EXPLANATION OF PLATE SEE PAGE 574 
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FACE VIEW (1) AND PALATAL ViEW (2) OF THE SKULL OF EQUUS FRANCISCI. 

FOR EXPLANATION OF PLATE SEE PAGE 575, 
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DESCRIPTIONS OF NEW HYMENOPTERA, NO. 9. 

By J. C. CRAWFORD, 

Associate Curator, Division of Insects, United States National Museum. 

In this paper are included, in addition to the descriptions of new 
parasites of economic importance, records of some North Dakota 
bees from O. A. Stevens, a series of specimens having been given to 
the United States National Museum. All the illustrations, with the 
exception of those of G. hagenowi, were made with a camera lucida. 

Superfamily APOIDEA. 

MELISSODES FOXI, new species. 

Melissodes trifasciata Fox, female, Trans. Amer. Ent. Soc., vol. 18, 1891, p. 347, 
not of Cresson. 

Melissodes mimica Fox, male, Trans. Amer. Ent. Soc., vol. 18, 1891, p. 347, not 
of Cresson. 

Female.—Length about 10-11 mm. Similar to WM. irigasciata 
Cresson, but the pubescence of head and thorax ochraceous instead 
of griseous, the plurae with no dark hairs; front and middle tibiae 
and middle and hind femora, in addition to the tarsi and hind tibiae, 
fulvous; abdominal hair bands more ochraceous. 
Male.—Length about 8 mm. Similar to the female, but with 

the clypeus, labrum, and base of mandibles lemon yellow; legs, 
except coxae and trochanters, fulvous. 

Habitat.—Portland, Jamaica. 
Type.—Cat. No. 18179, U.S.N.M. (female). 
Four males and four females from the Fox collection, three of the 

males (paratypes) being labeled only ‘‘Jamaica.”’ 
In the collections of the United States National Museum are two 

females from Utuado, Porto Rico, collected in January, 1899, by Mr. 
August Busck, which, while they have the thorax clothed with grise- 
ous rather than fulvous pubescence and the abdomen with a metallic 
luster, are certainly the true J. trifasciata of Cresson, and are the 
ones used in the comparison made in the above description. 

M. mvmica Cresson has, as a reexamination of the type by Mr. E. T. 
Cresson, jr., shows, the clypeus only, yellow. MM. rufodentata Fabri- 
cino, male, is very similar in general appearance to fox but the dorsum 
of the mesonotum is without dark hair. 
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MEGACHILE DAVIDSONI Cockerell. 

The United States National Museum has four females and two 
' males of this from Los Angeles County, California, June, collection 
Coquillett, and a male and female from Roosevelt, California, July 
1, 1918, J. E. Graf, collector. The male has the sculpture of the 
female, but lacks the remarkable projection on the clypeus as well 
as the basal tooth of the mandibles. In the male the clypeus has at 
apex a short median carina and the lateral angles are produced; the 
mandibles on the lower margin slightly beyond the middle have a 
large tooth which on its distad margin is furnished with a golden 
fringe; the anterior coxae have a long spine; joints one and two of 
the anterior tarsi are dilated, joint 3 distinctly longer than first or 
second, the fourth slightly shorter and the fifth slightly longer than 
third; last dorsal segment strongly notched at apex, and with a tooth 
on Saad: side at base. 

OSMIA GEORGICA Cresson. 

Osmia louisiana COCKERELL. 

A specimen of this species collected at Plummer’s Island, Maryland, 
May 15, 1914, on Phacelia dubia (Crawford, collector) has been com- 

pared “aes ihe type by Mr. Rohwer and it is identical with Professor 
Cockerell’s type. 

PROTOXAEA GLORIOSA (Fox). 

Five females from Sibi’ Texas, all collected by Mr. F. C. Pratt; 
two were taken June 10, 1910, one of them ‘‘on Salwa;”’ three June 

13, 1910, one ‘‘on Salvia,” two ‘‘on Salvia pitcheri;’’ one male from 
Bee Texas, A. W. Morrill, collector, marked ‘‘ Aug. 11-12, 1905.” 

These specimens did not pone snond in all particulars with the origi- 
nal description and Mr. J. R. Malloch was kind enough to examine the 
types and found that the furrow from the anterior ocellus extends 
only to lower margin of antennal sockets; that the furrow on the 
labrum is not always distinct, that the punctures of the clypeus 
medially are finer and sparser than elsewhere and do not make trans- 
verse rugae, and that the depressed apical margins of the abdominal 
segments are greenish. 

This agrees perfectly with the specimens before me. In them the 
labrum is best described as being medially longitudinally rugose and 
the clypeus as having a median, longitudinal, shiny, sparsely punc- 
tured line. 

PROTOXAEA TEXANA (Friese). 

Victoria, Texas, ‘‘9.8.11”’ in cotton field, J. D. Mitchell, one male. 

CALLIOPSIS ABDOMINALIS Cresson. 

Seventy-four specimens from Cotulla, Rosser, College Station, 
Calvert, Hallettsville, Clarendon, Wolf City, and Dallas, Texas, indi- 
cate that the normal form has the scutellum and metanotum together 

et Oa Wn oes on 
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with more or less of the propodeum fulvous. The species varies con- 
siderably, as some specimens have the mesonotum and part of the 
plurae fulvous, and the black on the abdomen is also sometimes 
almost lacking. In none of the females of the series before me are the 
scutellum and metanotum black and in only two males is this true. 

In a few males these sclerites are only obscurely reddish. 

PANURGINUS PIERCEI Crawford. 

Mr. O. A. Stevens has this species from Fargo, Dickinson, and 
Valley City, North Dakota, taken on Helianthus annuus, H. petiolars, 
H. maximiian, H. scaberrvmus, and Grindelia squarrosa. Of the 
four males taken, three have normal face markings, but the fourth 
had the dog-ear marks yellow. In two of these specimens the 
depressed median line on the clypeus is not very distinct 

PANURGINUS MALVASTRI Swenk and Cockerell. 

Dickenson, North Dakota, on Malvastrum coccineum July 4, 1912, 
two females (C. H. Waldron, collector) in the collection of Mr. O. A. 

Stevens, one of which has been given to the United States National 
Museum. 

PANURGINUS SIMULANS Swenk and Cockerell. 

Fargo, North Dakota, on Helianthus annus (cultivated), H. mazi- 
miliani, 9 males, 11 females; on Taraxicum taraxicum 1 male, Dick- 
inson, North Dakota, on H. petiolaris 1 male. All from the collection 
of O. A. Stevens. Of the 10 males only 3 have any yellow on the 
front of the scape. 

PANURGINUS RENIMACULATUS Cockerell. 

Mr. Stevens took the sexes of this species together, and the male 
is not the one assigned to the species by Swenk and Cockerell. The 
true male resembles that of P. nebrascensis very closely but has the 
flagellum light yellowish-red beneath (in nebrascensis it is dark or at 
most obscurely reddish). 

Mr. Stevens took 30 females at Fargo, North Dakota, on Aster 
exiguus, A. chinensis, A. paniculatus, Grindelva squarrosa, and Boltonia 
asteroides and one at Grand Forks on G. squarrosa; 15 males at 
Fargo and one at Grand Forks on G. squarrosa; also one at Dickinson 
on H.-petiolaris. 

PANURGINUS INNUPTUS Cockerell. 

There is in the collection of the United States National Museum 
one male which I collected at West Point, Nebraska, on Bidens, which 
has the labrun yellow. Mr. Stevens took this species and also P. 
nebrascensis at Fargo, North Dakota. 

In his collection there are also some females which do not belong 
to any of the above species, so that there are still some forms to be 
recorded from his region. 
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HALICTUS MARINUS Crawford. 

On August 8, 1913, Mr. Frederick Knab took at Virginia Beach, 
Virginia, four males and two females of this species. He stated 
that the species was abundant on grasses on the beach just above the 
high tide limit. 

AUGOCHLORA SORDISCUTIS Vachal. 

The collections contain several females from San Jose, Costa Rica 
(Crawford, collector). One of the original series was sent to Mr. 
Vachal, and the determination was made by him. 

Superfamily CYNIPOIDEA. 

Genus XYALCSEMA Dalla Torre and Kieffer. 

Solenaspis ASHMEAD. 

In the table of genera by Dalla Torre and Kieffer ' there are several 
characters, which a reexamination of the genotype shows are incor- 
rect. The eyes are hairy, the marginal cell is open along the anterior 
border, and the scutellum does not possess a median furrow but 
rather a subdepressed area bounded on each side by an indistinct 
longitudinal carina. In some specimens of X. bifoveolata Cresson 
from the West Indies these two carinae are very distinct. 

XYALOSEMA BIFOLEATA (Cresson). 

This species described in the genus Aspicera must be transferred to 
this genus. 

ANDRICUS CHAMPIONI Cameron. 

Cynips championi CAMERON, Biol. Cent. Amer. Hym., vol. 1, p. 70. 
Andricus championt ASHMEAD, Ent. News, vol. 10, 1899, p. 193. 

Cynips ashmeadi DALLA TORRE and KiEFFER, Das Tierreich, fasc. 24, 1910, p. 440. 

Dr. A. Duges in a letter to Dr. L. O. Howard wrote that Ashmead 
was in error in stating that his specimens came from the roots of oak, 
that on the contrary they came from twigs. It was due to this 
error that Dalla Torre and Kieffer considered that the Ashmead 
material must be another species and gave a new name for it. 

Superfamily SERPHIDOIDEA. 

HEXAPLASTA MARLATTI, new species. 

Female.—Length about 1.25 mm. Dark chestnut brown with the 
head and apex of the abdomen somewhat darker; legs, including 
coxae, almost honey color; base of antennae almost the same as 
legs, the club brownish, pedicel distinctly shorter than the scape, 
first joint of funicle almost twice as long as pedicel (fig. 1) ; scutellum, 

1 Das Tierreich, Lief. 24, p. 73, 1910. 
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except elevation, irregularly rugose, the elevation at base witn a large 
fovea and in front of it two large punctures on each lateral margin; 

wings hyaline, veins light 
yellowish, first abscissa of 
the radius distinctly shorter 
than the second. 

Male.—Length about 
1.12 mm.; antennae about 
1.5mm. Similar to the female but darker in color; joints of the 
funicle almost three times as long as broad (fig. 2). 

Type-locality.—Warrenton, Virginia. 
Described from two females and three males reared by Mr. C. L. Mar- 

lattfrom cow dung with Haematobia under dates September 10, 1889 (the 

types and two paratypes) ,and 
September 13, 1889, and re- 
corded under Bureau of Ento- 
mology number 4285/22. 

Type.—Cat. No. 18296, 
Fic. 2.—HEXAPLASTA MARLATTI. MALE ANTENNA. U S N M 

Fic. 1.—HEXAPLASTA MARLATTI. FEMALE ANTENNA. 

The species is named in honor of the collector. 

The antennal drawings are both from the type-specimens and were 

made with a camera lucida from slide mounts. 
HEXAPLASTA FUNGICOLA, new species. 

Female.—Length about 1.25 mm. Black, abdomen basally, 

especially on sides, dark reddish; legs, including coxae, light brown, 

femora and tibiae slightly darker; antennae reddish brown, club 

somewhat darker, scape short, the pedicel almost as long as scape, 

slightly shorter than the 
first joint of the funicle 
(fig. 3); scutellum, except 
elevation, irregularly ru- 
gose, elevation of scutel- 
lum with a large fovea 
apicad and in front of it two large punctures on each lateral margin; 
wings hyaline, the veins almost whitish, first abscissa of the {radius 
very slightly shorter than the second. 

Male.—Length about 1mm.; antennae about 1.25mm. Similar to 
the female, except in secondary sexual characters; joints of the funicle 

about twice as long as broad (fig. 4). 
ere eine Tk Type-locality.—W ashing ton, Dis- 

trict of Columbia. 
Fic. 4.—HEXAPLASTA FUNGICOLA, ANTENNA OF Type.—Cat. No. 18297, U.S.N.M. 

‘ers Described from eight females 
and seven males from a large series reared from Dipterous larvae in 
mushrooms, Russula pectinata, R.roseipes, and Armillaria mellea, col- 
lected July 3—August 30, by Mr.C. H. Popenoe and Miss M.T. Van Horn. 

Fig. 3.—HEXAPLASTA FUNGICOLA. ANTENNA OF FEMALE. 
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HEXAPLASTA WEBSTERI, new species. 

Female.—Length, about 1.75 mm. Black, the legs, including 
coxae, ferruginous, more or less stained with dusky on femora and 
apices of tibiae; antennae dark brown (fig. 5); occiput with trans- 
verse rugae; elevation of scutellum at apex with a large fovea and 
in front of it along each lateral margin, two large punctures; scutel- 
lum laterad of elevation longitudinally rugose, the rugae slightly 

curved and _ subparallel 
with the sides of the ele- 
vation; scutellum apicad 
of elevation irregularly ru- 
gose; propodeum with two 
rather widely separated 
longitudinal carinae, be- 
tween them just back of 

middle a large depression; wings hyaline, veins reddish-honey color; 
first abscissa of the radius almost as long as the second. 

Hahitat.—Wellington, Kansas. 
Host.— Euxesta nitidwenitris. 
Type.—Cat. No. 18295, U.S.N.M. 
Described from three specimens under Bureau of Entomology, 

United States Department of Agriculture. Webster No. 7327, H. T. 
‘Osborn, collector. 

The species is named after Prof. F. M. Webster. 
The sketch of the antenna is from the right antenna of the type, 

mounted in balsam. 

HEXAPLASTA ZIGZAG Riley. 

For comparison with the 
new species described here 
a drawing of the female an- 
tenna, made from one of the type series, is given (fig. 6). 

Fig. 5.—HEXAPLASTA WEBSTERI. FEMALE ANTENNA. 

Fic. 6.—HEXAPLASTA ZIGZAG RILEY. ANTENNA OF FEMALE. 

FIGITES POPENOEI, new species. 

Female.—Length, about 2.5mm. Black; antennae, except scape, 
red; pedicel slightly longer than broad, first joint of funicle as long 
as scape, second very slightly shorter than the first, the followimg 
shorter, subequal in length, the last joint about as long as the first; 
face above antennae finely reticulated, below rugulose and reticulated, 
post-vortex rugulose, post-orbits finely reticulated; mesoscutum 
smooth, parapsidal furrows very slightly broadened posteriorly, 
between them at apex an elongate triangular depression; mesoscutum 
at base with two indistinct lines extending caudad about half the 3 
length of scutum, parapsidal areas at outer edge with longitudinal 
furrow, the disk with a longitudinal elevated carinate line, scutellum 
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irregularly rugose, the foveae at base separated by a rather wide 
wall, rugae on middle of scutellum somewhat elevated; legs, except 
the almost black coxae, reddish, the hind femora brown; wings hya- 
line, the veins almost colorless; first abdominal segment strongly 
longitudinally rugose, second segment at base with short finer rugae. 

Male.—Length, about 2.5mm. Similar to the female; face below — 
antennae with finer sculpture than in female and with two large 
smooth spots; pedicel globular, first joint of funicle longer than the 
scape, second joint of funicle indistinctly shorter than the first, the 
following joints almost subequal in length, the last joint slightly 
longer than the preceding; legs somewhat darker in the female; 
second abdominal segment without carinae. 

Type-locality.—_ Washington, District of Columbia. 
Type.—Cat. No. 18293, U.S.N.M. 
The species is named in honor of Mr. C. H. Popenoe, who accumu- 

lated the series of fungus insects. 
Described from three females and one male reared from Boletus 

bicolor collected July 23, 1912, one female issuing August 10, 1912, 
the other specimen, September 9, 1912. 

Differs from the description of F’. albinervis in having the posterior 
orbits not transversely striate and in the second joint of the funicle 
being about as long as the first. 

ZELOTYPA FUNGICOLA, new species. 

Female.—Length, about 2.5mm. Very dark brown, with the legs, 
including coxae, and the scape and pedicel light yellow; rest of 
antennae light brown; pedicel slightly longer than broad, shorter 
than first joint of funicle but about as long as second joint of funicle; 
petiole, seen from above, somewhat swollen medially and with the 
carinae almost absent, the medial carina more or less apparent at 

base and at apex; second segment of abdomen with a basal medial 
longitudinal depression and on each side of it a few short ones; wings 
almost hyaline, marginal cell short, about twice as long as the mar- 
ginal vein, recurrent nervure obsolete, represented only by a dark- 
ened line. 

Male.—Length, about 2mm. Similar to the female but the first 
three joints of the antennae yellowish, the pedicel almost globular, 
first joint of the funicle strongly excised beneath, antennae not reach- 
ine to apex of petiole, petiole slightly shorter than in female, more 
distinctly swollen and with the dorsal carinae more indistinct; recur- 
rent nervure present. 

Type-locality.—Clarendon, Virginia. 
Described from numerous specimens reared from Dipterous larvae 

in Boletus felleus collected October 6, 1911, by Mr. B. A. Reynolds. 
Type.—Cat. No, 18294, U.S.N.M. 
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This species differs from all those described by Ashmead in haying 
the petiole above not striate and by its being swollen medially. 

Genus GENIOCERUS Ratzeburg. 

To this genus Kourdumoff assigns those species formerly referred 
to the genus Tetrastichus, which have more than one bristle on the 
submarginal vein. This is unsatisfactory, since it brings together 
species which have from one to four ring joints in the antennae. 
In many of these species, the ring joints are so minute as to appear 

as one unless resolved under 
a very high power. To 
illustrate this point, I give 
here an illustration of the 

- antenna of G. hagenowy (fig. 
7), which under ordinary 
magnification appears to 
have one ring joint and a 
detailed drawing, greatly 
enlarged (fig. 8), showing 

more plainly the four ring joints which occur in this species, both draw- 

ings being made from aslide mount. Other species belonging to this 

genus, as restricted by Kourdumoff, which I have examined, have 

only one ring joint and still others 

two or three, it being impossible, as 

in hagenowi, to tell the correct num- 

ber unless a slide mount is made of 

an antenna. 

Mr. Girault has attempted to 
divide this series, using the number 
of ring joints together with the 
median furrow on the mesoscutum. 
Kourdumoff has pointed out that 
this latter character is of abso- 
lutely no value, since in @ series Of Fic. 8—GENtoceRUs HAGENOWI. DETAIL OF 
the same species specimens will be FEMALE ANTENNA TO SHOW RING JOINTS. 

found with the furrow and others without it. In describing new 
species I have, therefore, for the present simply used the divisions as 
made by Kourdumoff. 

Fig. 7.—GENIOCERUS HAGENOWI. FEMALE ANTENNA. 

GENIOCERUS CHRYSOPAE, new species. 

Female.—Length about 1 mm. Dark green, antennae brownish 
testaceous, with one ring joint (fig. 9); mesoscutum and scutellum 
finely longitudinally sericeously lineolate, median furrow on meso- 
scutum and median pair of furrows on scutellum indistinct, the latter 
about one-third as far apart as length of scutellum; propodeum almost 
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twice as long as metanotum, without a median carina, the spiracles 
very large, round, prominent; submarginal vein with two bristles; 
femora dark brown, tibiae and tarsi, 
except apical joint, yellowish white. 

Habitat.—Batesburg, South Caro- 
lina. 

Type.—Cat. No. 18380, U.S.N.M. 
Reared from cocoons of Chrysopa 

in connection with various other 
parasites under Bureau of Ento- 
mology, United States Department of Agriculture, Hunter number 
3414. The lack of a median carina on the propodeum is character- 
istic of this species. 

GENIOCERUS JUNIPERI, new species. 

Fic. 9.—GENIOCERUS CHRYSOPAE. FEMALE 

ANTENNA. 

Female.—Length about 1.5mm. Lemon-yellow, with dark brown 
markings on the rear of head, front of pronotum, a small brown spot 
on each lateral angle of pronotum, and one on front of axillae; suture 

between mesoscutum and scutellum 
brown; propodeum medially, spot — 
on each side of abdominal segments 
and the apical margins of segments 
more or less suffused with brownish 

? scape yellow with a brown spot 
Fig. 10.—GENIOCERUS JUNIPERI. FEMALE above, rest of antennae brownish; 

ran aay joints of funicle elongate (fig. 10); 
seen under high power, the antennae show three ring joints; head 
and thorax finely sericeous; median furrow of mesoscutum rather 
indistinct, median pair of furrows on scutellum about half as 
far apart as length of scutellum; propodeum with median carina 
hardly as long as the metanotum; submarginal vein with about 
four bristles; legs yellow with the apical jomt of tarsi brown; 
venter along median line somewhat brownish; sheaths of ovipositor 
apically distinctly brown. 

Type-locality.—Ithaca, New York. 
Type.—Cat. No. 18381, U.S.N.M. 
Described from 11 specimens reared from berries of Juniperus vir- 

gimiana by Mr. 8. Marcovitch and sent under his number lot 30, sub 8 
with the additional information that the species is phytophagous. 
Paratypes vary in having more brown, the mesoscutum medially 
with a large brown spot in front; vertex, parapsidal areas anteriorly, 
sides of propodeum with brown spots; the abdomen with the brown 
bands more pronounced. 
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GENIOCERUS MARCOVITCHI, new species. 

Female.—Length about 2 mm. Blue-black or greenish-black; 
joints of the funicle elongate (fig. 11); under high power the antennae 
show three ring joints; mesoscutum and scutellum finely longitudi- 

: nally sericeous, median furrow on 
mesoscutum indistinct; metano- 
tum with two yellow spots on disk; 
propodeum with median carina 

Fig. 11—GENIOCERUS MARCOVITCHI. FEMALE short, hardly as long as the meta- 

eisai notum; submarginal vein with 
three or four bristles; legs blue-black, the knees, extreme bases and 
apices of tibiae and tarsi except apical jot whitish. 

Allotype.—Length, 1.75 mm. Similar to the female, the first 
joint of the funicle about as long as pedicel, much shorter than the 
second joint, joints 2 to 4 being subequal in length, club not enlarged, 
almost twice as long as last joint of funicle; tibiae yellowish-white 
with a brown stripe inwardly. 

Habitat.—Ithaca, New York. 
Type.—Cat. No. 18382, U.S.N.M. 
Described from three females and one male reared from berries of 

Juniperus virgimana by Mr. Marcovitch and sent under his number 
lot 30, sub 17. It appears to be a parasite of the phytophagous 
EHurytoma living in these berries. 

GONATOCERUS GIBSONI, new species. 

Femate.—Length about 1 mm.; sheaths of ovipostor about 0.33 
mm. Very dark brown, base of abdomen narrowly light yeliow; 
antennae slightly longer than insect, brown, the scape much lighter; 
first joint of funicle about as long as pedicel, second and third joints 
longer, subequal, fourth very slightly longer, fifth, sixth, and seventh 
longer than fourth, subequal, eighth shorter, about as long as first; 
club about twice as long as fifth joint, coxae and trochanters yellow, 
femora and tibiae, except yellow apices, light brown; sheaths of 
ovipositor brown, almost as long as abdomen; wings very slightly — 
fumated; abdomen strongly compressed. 2 

Allotype.—Length about 1 mm. Similar to the female except in 
secondary sexual characters, the antennae much longer than the 
body, joints of funicle almost equal in length, the first slightly shorter, 
the thirteenth somewhat longer than preceding. 

Type-locality—_Tempe, Arizona. 
Hosit.—Kggs of Dracculocephala mollipes. 
Described from specimens bred May 20, 1914, by Mr. E. H. Gibson 

and recorded under Webster No. 12211 sub A, the types on slides in 
balsam. 

Type.—Cat. No. 18495, U.S.N.M. 
Allied to G. rwalis Girault and maga Girault but the female differs 

from both in the fourth joint of the funicle not being shorter than 
preceding, in the more elongate antennae, and the longer ovipositor. — 



A SYNOPSIS OF THE RACES OF THE LONG-TAILED GOAT- 
SUCKER, CAPRIMULGUS MACRURUS HORSFIELD. 

By Harry C. OBERHOLSER, 

Of the Biological Survey, United States Department of Agriculture. 

This brief synopsis was originally intended as an account of the 
specimens of Caprimulgus macrurus in the United States National 
Museum, collected chiefly by Dr. W. L. Abbott. Considerations of 
convenience and completeness have, however, induced the inclusion 
of all the forms of the species, even though there are three of these 
of which it has been impossible to obtain specimens for examination, 
namely, Caprimulgus macrurus nipalensis, Capromulgus macrurus 
atripennis, and Caprimulgus macrurus york. 

The material upon which this paper is based, and for the use of 
which the writer is much indebted, is contained in the United States 
National Museum; the Academy of Natural Sciences of Phila- 
delphia; the Museum of Comparative Zodlogy in Cambridge; and 
the private collection of Mr. J. H. Fleming, of Toronto, Ontario. 

The names of colors here used are based on Mr. Ridgway’s new 
Color Standards and Nomenclature. All measurements are given 
in millimeters. Practically all the specimens examined are listed in 
the tables of detailed measurements; and those that are included 
in the diagnostic averages are indicated in the tables. The measure- 
ments here given have been taken as explained in the writer’s recent 
paper on Butorides virescens.? 

Several of the forms of Caprimulgus macrurus are well-known 
birds, and of frequent mention in literature, particularly in local 
lists. 'The two best accounts of the species from a technical stand- 
point are both by Dr. Ernst Hartert. One is in the Catalogue of 
Birds in the British Museum? ; the other in Das Tierreich.‘ 

Including Caprimulgus atripennis, which some authors regard as 
a distinct species, but which is probably only a subspecies, the forms 

1 Ridgway, Color Standards and Color Nomenclature, 1912 (Jan. 16, 1913). 

2 Proc. U.S. Nat. Mus., vol. 42, 1912, p. 5338. 

8 Vol. 16, 1892, pp. 537-543. 
4 Lief. 1, 1897, pp. 53-55. 
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of Caprimulgus macrurus now number nine; not a large number, 
considering the great range of the species. These, taken together, 
cover the following geographical area: North to New Guinea, the 
Philippine Islands, southern China, Assam, and Nepal; west to the 
western Himalaya Mountains and southwestern India; south to 
Ceylon, Sumatra, Java, Lombok, Sumbawa, Timor, the Aru Islands, 
and northern Australia; and east to northern Queensland and the 
island of New Britain. 

The close resemblance of some widely separated races is not 
wanting in this species. For instance, Caprimulgus macrurus 
yorki, from northern Australia, is very close in all characters to 
Caprimulgus macrurus macrurus, from Borneo and Java, though 
readily separable from the intervening Caprimulgus macrurus 
mesophanis.t Also Caprimulgus macrurus keatsi, from northern 
Australia, more nearly resembles Caprimulgus macrurus anamesus,? 
from Sumatra, than it does either of the two interposed races, Caprt- 
mulgus macrurus macrurus and Caprimulgus macrurus mesophanis.* 

Throughout most, if not all, of its range it is permanently resident, 
and inhabits chiefly low altitudes. It is a bird of the woodlands, and 
not often found away from trees. It is crepuscular and nocturnal, 
and in general habits is similar to other members of the genus Capri- 
mulgus. Its note has been described as resembling the sound made 
by striking a plank with a hammer, and is often heard on moonlight 
nights, particularly about the margins of the forest. Its eggs are 
two, in color pale grayish or buffy, with brown and lavender markings. 

The sexes in this species are readily distinguishable. The female 
differs from the male chiefly in having the broad light tips of the 
outer pairs of tail-feathers much smaller, and buff or light brownish 
instead of white; the light wing-patch much smaller, and ochraceous 
in place of white; also the rectrices, wing-quills, and greater wing- 
coverts much more strongly and distinctly barred with buff, ochra- 
ceous or tawny. 

The juvenal plumage is in color similar to that of the adult, but on 
the upper surface is more blended, the markings there duller and 
less definite, those on pileum, scapulars, and tertials being finer; 
wing edgings more ochraceous; lower parts lighter, anteriorly more 
finely marked, and with throat-patch cream buff instead of white. 

Seasonal change in adults consists chiefly in some paling of the 
plumage by wear, this sometimes resulting in the disappearance of 
the edges of the feathers, which latter, however, does not greatly 
change the general aspect of the plumage. 

The molt is not well illustrated by the specimens at hand. An 
example of Caprimulgus macrurus anamesus? from Singapore (No. 
175144, U.S.N.M.), collected on November 10, 1899, is molting both 

1 See p. 590. 2See p. 593. 
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wing-quills and contour feathers; and another bird from the same 
locality (No. 170441, U.S.N.M.), taken, May 19, 1899, is in the same 
condition. From these it may be inferred that the species, at least 

- in adult stage, has two molts per year. Another Singapore bird (No. 
170442, U.S.N.M.), taken, May 26, 1899, is just molting into the 
juvenal plumage. 
As is the case with many goatsuckers there are two color phases in 

Caprimulgus macrurus. In one of these, which appears to be rather 
unusual, if not rare, the entire plumage is strongly rufescent, the 
abdomen particularly being more deeply ochraceous. In the other, 
which seems to be the normal phase, the tone of the plumage is very 
grayish throughout. While to a certain extent this rufescent or 
ochraceous tinge of the plumage is, in some cases, a subspecific char- 
acter, in other cases it varies so markedly in examples of the same 
race that it forms a definite color phase. Other individual variations 
are found in the size of the white or buff tips of the outer tail-feathers, 
which light tips are either with or without dusky mottling on the 
outer webs; the coarseness of the bars and vermiculations on the 

anterior lower parts; and also, of course, in the size and shape of the 
light and dark mottlings on upper parts, wings, and tail. 

The characters of value in subspecific distinctions lie chiefly in size 
(principally length of wing); the depth of general color tone of upper 
parts; the width and arrangement of the dark streaks on the pileum; 
the conspicuousness of the dark markings on the upper surface; and 
the size of the white spot on the primaries. 

CAPRIMULGUS MACRURUS MACRURUS Horsfield. 

Caprimulgus macrurus HorsrieLp, Trans. Linn. Soc. Lond., vol. 13, 1821, p. 142 
(Java). 

Caprimulgus macrourus GouLD, Birds Australia, vol. 2, 1848, pl. 9 (nom. emend. pro 
Caprimulgus macrurus Horsfield). 

Caprimulgus salvadorvi SHARPE, Proc. Zool. Soc. Lond., 1875, p. 99, pl. 22, fig. 1 
(Labuan Island, northern Borneo). 

Chars. subsp.—Size small and colors dark. 
Measurements.—Male:' Wing, 170-188 (average, 179.2) mm.; tail, 

131.5-147 (137.9); exposed culmen, 8.7-11 (9.7); tarsus, 16-17.5 

(16.6). 

Female:? Wing, 178-179 (average, 178.5) mm.; tail, 130-130.5 
(130.3); exposed culmen, 9-10.2 (9.6); tarsus, 16-16.5 (16.3). 

Type-locality.— Java. 
’ Geographical distribution —Java; Borneo; Labuan Island; Pala- 
wan and Calamianes islands in the Philippines; also probably the 
islands of Celebes,? Saleyer,? Djampea,? Lombok,’ Sumbawa,’ and 
Timor.’ 

1 Nine specimens, from Java, Borneo, and the Philippine Islands. 
2 Two specimens, from Java and Borneo. 

8’ No specimens examined from this locality. 
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Remarks.—This, the smallest of the dark forms of the species, was 

first described by Horsfield from Javan specimens.t There seems to 
be no constant appreciable difference in either size or color between 
the birds from Java and those from Borneo or the Philippine Islands. 
The Caprimulgus salvador of Sharpe,? from Labuan Island, North | 
Borneo, is, therefore, a synonym of Caprimulqus macrurus macrurus. 
The colors of the unfeathered portions in this race are, in life, as fol- 
lows: Iris dark brown; bill grayish brown, the tip ioe feet ee 
brown. . 

There are in Caprimulgus macrurus macrurus two color “phases: 
one in which the entire plumage is of a grayish general tone and very 
dark; another which has a decidedly rufescent tone throughout, and 
is always somewhat, sometimes much, paler. 

Measurements of specimens of Caprimulgus macrurus macrurus. 

md . 

r, og n 

Museum and No. | _ Sex. Locality. Date. Collector. | 2 | = | 8 5 z 
3 

Ele) eee 

U.S.N.M. 219393 3..| Male....| Depok, Java.....| July 31,1909 | W. Palmer..|170 {134 10.5) 16:5 
U.S.N.M. 219391 3... .- do...-| Daroe, Gaya ass June 20,1909 |....-. dol sen 25 180.5 |147 8.7) 16.5 
i GY ARE eee ee do.... Depok, Java... July 16,1909 |..... Gea. ane 176.5 |134 11 16 
U.S.N.M. 210982 3..|... do....| Puerto Princesa, Jan. 3,1906 | A. Celestino |172 {131.5 | 10 16 

Palawan _Is- and Can- 
land, Philip- ton. 

; pine Islands. 
J.H.Fleming 151583| [Male]...| Labuan Island, | Feb. —,1892 | A. H. Ever- |183 (139 10 16.5 

northern Bor- ett. 
neo. 

A.N.S. Phila: 505303} Male....|....- CU ape ee ee ie June —,1893 |....- Ce ahi 182 {138 9.5 | 17.5 
ACN: S. Pilla: 50495 3 | dol | eee GOne eae eee May 13) 1893 HAF 222 do... 1755. N13 1250) 17 
A.N.S. Phila. 504963} [Male]... Kudat, northern | Jan. — "1895 J. B. Bell.../186 {142 9 17 

orneo, 
M.C.Z. 39662 3...... Male....| Pontianak, Bor- | Feb. 11,1895 | J. Biittikofer|188 144 9.2] 16.5 

neo. 

Oct. 8, 1898 
A.N.S.Phila.561913| Female .|{Palaboean, Ra- to’ J.Z.Kanne\li7g  |130.5 | 10.2] 16.5 

toe, Java. Jan. 31.1899 gieter. i 
.. ? 

A.N.S. Phila. 60859 3|...do....- eae Sarawak, | Jans <—s1896,|) oe sera ce 179 ~=—+|130 | 9 16 
orneo. 

3 Used in measurement averages on p. 589. 

CAPRIMULGUS MACRURUS MESOPHANIS, new subspecies. 

Chars. subsp.—Like Caprimulgus macrurus macrurus, from Java, 
but much larger. 
Description.—T ype, adult male, No. 178092, USNM. Amboina 

Island, Molucca Islands, June 12, 1897; C. Schadler. Upper parts 
deep clove brown, more or less mottled with tawny, ochraceous, buff, 
light brownish gray, and blackish clove brown, least so on back, but 
the pileum largely light brownish gray, medially with heavy streaks 
of blackish clove brown, forming a broad stripe, and the scapulars 
with broad subterminal areas of deep rich velvety blackish brown, 
and narrower terminal markings of buff and ochraceous, these latter 
wider on outer webs; an indistinct and much broken cervical collar 

1 Trans. Linn. Soc. Lond., vol. 13, 1821, p. 142. 

2 Proc. Zool. Soc. Lond., 1875, p. 99, pl. 22, fig. 1. 

5 
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of tawny; wings dull clove brown, all the superior coverts, and the 
quills except the four outermost primaries, much mottled. on both 
webs with buff, ochraceous or tawny, the greater, median, and longer 
lesser wing-coverts broadly tipped with buff, ochraceous buff or cream 
buff, forming three conspicuous, somewhat irregular wing-bars; a large 
white speculum on the four outer primaries, occupying only the inner 
web of the outermost feather, but both webs of the rest, and passing into 
an ochraceous buff smaller spot on the fifth quill; tail deep blackish 
clove brown, more or less mottled with dull light grayish brown and 
ochraceous, most so on the middle feathers, and chiefly in the form 
of irregular and partly obsolescent bars, the two exterior feathers on 
each side with very broad white ends, but the terminal portion of 
outer web of these two outer feathers laterally a little shaded with 
dusky; chin and sides of head tawny, barred and vermiculated with 
blackish clove brown, the auriculars ochraceous and but little marked 
with dark brown; lower throat and sides of the neck tawny and tawny 
ochraceous, heavily barred with blackish clove brown; upper throat 
triangularly white; breast grayish clove brown, so much barred and 
vermiculated with pale brownish, grayish, tawny, ochraceous, buff, 
and whitish that the ground color is largely obscured; abdomen, lin- 
ing of wings, and lower tail-coverts ochraceous tawny, broadly barred 
with clove brown, the longest lower tail-coverts paler and but little 
barred. 

Measurements.—Adult male:' Wing, 189 mm.; tail, 140; exposed 
culmen, 10.5; tarsus, 14. 

Type-locality— Amboina Island, Molucca Islands. 
Geographical distribution.—The Molucca Islands. 
Remarks.—This race includes the large dark birds from the 

Molucca Islands and probably also neighboring islands to the south 
and east, which many authors have apparently considered the 
typical Caprimulgus macrurus macrurus. The latter really is, as 
already noted, a much smaller bird. The type of Caprimulgus 
macrurus mesophanis is the only specimen that we have actually 
examined. 

CAPRIMULGUS MACRURUS YORKI Mathews. 

Caprimulgus macrurus yorki MaruEws, Novit. Zool., vol. 18, January 31, 1912, 
p. 291 (Cape York, northern Queensland, Australia). 

Chars. subsp.—Similar to Caprimulgus macrurus mesophanis, but 
smaller. . 

Measurements.—Wing, 179 mm.? 
Type-locality.—Cape York, northern Queensland, Australia. 
Geographical distribution.—N orthern Queensland. 
Remarks.—This subspecies I have not seen, and if Mr. Mathews’ 

measurements represent the average size, the race is but possibly 

1 One specimen, the type. 

2 Mathews, Novit. Zool., vol. 18, January 31, 1912, p. 291, 
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distinguishable. It comes very close to Caprimulgus macrurus 
macrurus, with which it seems to be practically identical in size, 
not smaller as Mr. Mathews says in the original description,! for he 
compared it evidently with the large form here separated as Capri- 
mulgus macrurus mesophams, instead of with the typical small bird 
from Java. I am here recognizing it largely on account of its 
isolated range as compared with Caprimulgus macrurus macrurus, 
and in the probability that careful comparison will reveal characters 
to separate it from the latter race. 

CAPRIMULGUS MACRURUS KEATSI Maihews. 

[Caprimulgus] schlegelii Gray, Hand-List Gen. and Spec. Birds, vol. 1, 1869, 
p. 57 (Aru Islands; Dorey, New Guinea; Waigiou Island, Molucca Islands 

[type locality, Dorey, New Guinea]) (nomen nudum). 
Caprimulgus macrurus keatsi MatHEews, Novit. Zool., vol. 18, January 31, 1912, 

p. 291 (Point Keats, Northern Territory, Australia). 

Chars. subsp.—Similar to Caprimulgus macrurus mesophanis, but 
smaller, and paler, both above and below. 

Measurements.—Male:? Wing, 183 mm.; tail, 139; exposed cul- 
men, 10; tarsus, 15. 

Female:? Wing, 174-182 (average, 177) mm.; tail, 132-136 (134.7); 
exposed culmen, 9.0; tarsus, 16.5. 

Type-locality.—Point Keats, Northern Territory, Australia. 
Geographical distribution.—Northern Territory of Australia; New 

Guinea; New Britain Island; Aru Islands; and probably also the 
Timorlaut Islands. 

The single Australian specimen examined indicates that this is a 
recognizable race. Mr. Mathews in his original description‘ states 
that it is smaller than Caprvmulgus macrurus macrurus, but here 
again he has doubtless made comparison with Caprimulgus macrurus 
mesophanis, instead of the typical race from Java. This Australian 
bird is apparently of the same size as Caprimulgus macrurus macrurus, 
but is distinguishable by its paler coloration, particularly on the 
upper parts. 

So far as I am able to judge from the limited series at my com- 
mand, birds from New Guinea, allowing for the usual range of indi- 
vidual variation, do not differ in either size or color from typical 
Caprimulgus macrurus keatsi of the Northern Territory in Australia. 

This subspecies was long ago given a tentative name by Mr. G. R. 
Gray,° in the following fashion: 

634. Schlegelii, n. sp. ? Aru, Dorey, N. 
macrurus, p., G. R. Gr. G., Waigiou. 

1 Novit. Zool., vol. 18, January 31, 1912, p. 291. 
2 One specimen, from New Guinea. 
3 Three specimens, from New Guinea and northern Australia. 

4 Novit. Zool., vol. 18, January 31, 1912, p. 291. / 

6 Hand-List Gen. and Spec. Birds, vol. 1, 1869, p. 57. 
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Were this name not a nomen nudum it would supersede Capri- 
mulgus macrurus keatst Mathews. 

Measurements of specimens of Caprimulgus macrurus keatst. 

co) 
‘ oa 2) 

Museum and No. | _ Sex. Locality. Date. Collector. | @ | = | Se| 2 
Ele las] ae 

M.C.Z. 544721...... Male....| Port Moresby, | Aug. 17,1883 | S. F. Denton} 183] 139 | 10 15 
New Guinea. 

Pee ose ala. 218421) Nemale .| Port. Essington, |.2..5202.2-.00-|o0ceeceeesee se 175 | 136] 9 16.5 
Northern Ter- 
ritory, Austral- 
ia. 

M.C.Z. 544741......]... done: Port Moresby, | July 28,1883 | S.F. Denton} 182] 136 |......]...-.. 
New Guinea. 

M:C.Z. 544731. .....|..- Oreos |eme ce C6 6 ee |e ee (6 Kony pee an | Oe te Goze tree. 174} 132] 9 16.5 

1 Used in measurement averages on p. 592. 

CAPRIMULGUS MACRURUS ANAMESUS, new subspecies. 

Chars. subsp.—Similar to Caprvmulgus macrurus macrurus, but 
much paler and more grayish; like Caprimulgus macrurus bimacu- 
latus in color, but much smaller. 

Description.—Type, adult male, No. 175143, U.S.N.M.; Tanjong 
Kalong, Singapore Island, November 2, 1899; Dr. W. L. Abbott. 
Upper parts brownish gray, mottled with brownish black and ochra- 
ceous, the middle of the pileum with heavy black streaks forming a 
stripe, the scapulars with broad subterminal areas of rich velvety, 
slightly brownish, black, and narrower terminal markings of buff, 
these latter wider on outer webs; an indistinct collar of ochraceous; 
wings deep clove brown, all the superior coverts, and the quills 
except the outermost primaries, much mottled on both webs with 
ochraceous or buff, the greater, median, and longer lesser wing- 
coverts broadly tipped with buff, forming three conspicuous wing- 
bars; a large white speculum on the four outer primaries; tail brown- 
ish black, much mottled with light grayish brown and ochraceous, 
chiefly in the form of irregular bars, the two exterior pairs of feathers 
with very broad white ends; but the terminal portion of outer web 
of outermost feather partly dusky; chin and sides of head ochraceous, 
finely and closely vermiculated with blackish, the auriculars least so; 
lower throat and sides of neck ochraceous, the feathers with broad 
terminal or subterminal markings of black; upper throat triangularly 
white, posteriorly buffy; breast brownish gray, vermiculated with 
clove brown and pale ochraceous, many of the feathers with blackish 
shaft markings and buff tips; abdomen, lining of wing, and lower tail- 
coverts ochraceous buff, broadly barred with dark brown; “bill dark 
brown; feet brown; eye black.’’ 

59758°—Proc.N.M.vol.48—14——-38 
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Measurements.—Male: Total length (in flesh), 279.4 mm. : 
Female: Total length (in flesh), 285.8.? 

Male:* Wing, 183-189 (average, 185.8) mm.; tail, 141-143 (141.8); 
exposed culmen, 10-11 (10.6); tarsus, 14.5-15.5 (15). 

Female:* Wing, 169.5-186 (average, 175.8) mm.; tail, 131-141 
(135); exposed culmen, 8-11 (9.7); tarsus, 15-16 (15.5). 

Type-locality—Tanjong Kalong, Singapore Island, Straits Settle- 
ments. 

Geographical distribution.—Singapore Island and Sumatra. 
Remarks.—So completely do the specimens of Caprimulgus macru- 

rus from the island of Singapore combine the small size of the dark 
typical form from Java, with the pale coloration of the large Capri- 
mulgus macrurus bymaculatus from the Malay Peninsula, that they 
seem worthy a name of their own. All the specimens we have 
examined from Sumatra belong to this race. It does not, however, 
extend farther northward, for birds from the neighboring mainland 
of the Malay Peninsula are Caprimulgus macrurus bimaculatus. It 
seems a little remarkable that the birds of this species from the island 
of Singapore, so near the Malay Peninsula mainland, should differ 
so much and resemble rather those of the distant island of Sumatra; 
but this bears out what we have noticed in other groups of birds, and 
indicates that the island of Singapore is, in some ornithological 
respects at least, faunally more closely allied to Sumatra and Borneo 
than to the Malay Peninsula. 

Measurements of specimens of Caprimulgus macrurus anamesus. 

Museumand No.| Sex. Locality. Date. Collector. 

Total length.5 Exposed cul- 

U.S.N.M. 175143 6.| Male....| Tanjong | Nov. 2,1899| W. L. Ab- 279.4 3. | ia {i | 145 
Kalong, bott. 
S ingapore 
Island.7 

UZS.NEM. 175145 621 3de =. =| hdr 2 en Nov. 26,1899 SAG -|279. 4 Se 143 | 10 15 
U.S.N.M. 170440 6.|_.-do...-- Sin i May 15, 19991-2522 d0s. 552 E eae 141 | 11 15 

A.N.S. Phila. 218446). ..do..... Ceimaitra.: 5:1 isc: ct Se es ee 187 142 | 10.2] 15.5 
U.S.N.M, 170441 6. ermal: Singapore | May 19,1899 | W. L. Ab- |285.8 |186 141 | 10 15 

Island. bott. 
x rs S. Phila:219439[Femalel | Simatra... |. - ee eee = «ee 169.5 | 133] 8 15.5 
A.N.S. P hila. ties Honrala fl dee. oi koe coc ates ae os <a 172 131 | 11 16 

ite 
1 Two specimens. 

2 One specimen. 

3 Four specimens, from Singapore Island and Sumatra. 

4 Three specimens, from Singapore Island and Sumatra. 

5 Measured in the flesh by the collector. 

6 Used in measurement averages on p. 594. 

7 Type. 
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CAPRIMULGUS MACRURUS BIMACULATUS Peale. a 

Caprimulgus bimaculatus PEaue, U.S. Expl. Exp., vol. 8, Mamm. and Ornith., 

1848, p. 170 (‘‘Singapore”: 7. ¢., Malacca, Malay Peninsula). 
Claprimulgus]. macrurus ambiguus HaRtERT, Ibis, 1896, p. 373 (Malay Peninsula, 

Burma, Assam, and the eastern Himalayas). 

Chars. subsp.—Like Caprimulgus macrurus anamesus, but larger. 
Measurements.—Male:! Total length (in flesh), 279.4-310 (average, 

289.6) mm.; wing, 190-204 (193.5); tail, 135-161 (149.8); exposed 

culmen, 9- 11. 5 (10.2); tarsus, 15-17 (16. 2), 

Meal: :? Total length Gn flesh): 279.4—-292.1 (average, 285.8) mm.; 

wing, 192-199 (194.3); tail, 142-150 (145.7); exposed culmen, 9.5-11 
(10.3); tarsus, 15.5-16.5 (16). 

Type-locality.—Malacca, Malay Peninsula. 
Geographical distribution—Malay Peninsula, north to Tenasserim, 

Burma, Assam, and Province of Yunnan, southwestern China; and 
east to Siam, Cambodia, and Cochin China. 
Remarks.—This race is very well differentiated from Caprimulgqus 

macrurus macrurus, bemg much larger and of lighter coloration, 
especially on the upper surface. The colors of the unfeathered parts 
in life are as follows: Iris dark brown; bill brown, the tip black; feet 
brown, the claws dark brown or black. Like Caprimulgus macrurus 
macrurus, the present race exhibits two color phases, (1) a grayish and 
darker, od (2) arufescent and paler condition, neither of which seems 
to be at all correlated with sex or age. 
A single adult female (No. 62037, Museum of Comparative Zodlogy) 

from Mongtsz, in the Province a Yunnan, southwestern China, 
apparently does not materially differ from Malay Peninsula speci- 
mens, though it is rather darker, both above and below, than the 
average of Caprimulgus macrurus bymaculatus: 

This subspecies has been recently described by Doctor Hartert, 
under the name Caprimulgus macrurus ambiguus,’ to include the birds 
from the Malay Peninsula, Burma, Assam, and the eastern Himalayas, 
but without any definite type locality. Peale’s earlier name Capri- 
mulgus bymaculatus* is, however, undoubtedly applicable to this race, 
and must therefore unfortunately supplant Caprimulgus macrurus 
ambiguus Hartert. In the original descriptiont Peale says: ‘‘The 
specimen was obtained at Sangapore;” but on a later page,® in his 
Catalogue of Specimens obtained by the United States Exploring 
Expedition, he gives only Malacca for Caprimulgus bimaculatus. 
The type specimen, now in the United States National Museum, 

1 Right specimens, from Tenasserim, Lower Siam, and Malacca, Malay Peninsula. 

2 Three specimens, from Lower Siam, and Yunnan, China. 

8 This, 1896, p. 373. 
U.S. Expl. Exp., vol. 8, Mamm, and Ornith., 1848, p, 170. 

5’ Idem, p. 327. 
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bears two labels. The older, and probably original one of these is a 
manuscript label and reads: 

Caprimulgus bimaculata 

Malacca 14583 Peale 

U § Ex —— Ex —— 

The later label, used on the stand when the bird was part of a 
mounted museum exhibit, is the regular large partly printed label 
found on all the United States Explormg Expedition specimens, and 
is as follows: 

U.S. Expl. Exped. Capt. C. Wilkes, U.S. N. 

14583. Caprimulgus albonotatus, Tickell. 

The White-spotied Goatsucker. 

P. 504. C. 885. 

Obt’ed at Singapore. . T. R. Peale. 

Furthermore, the specimen itself, which is in a good state of preser- 
vation, is clearly an example of the form from the Malay Peninsula, 
not of Caprimulgus macrurus anamesus from Singapore, as the 
measurements given below indicate. There seems to be no doubt, 
therefore, that the type-specimen of Peale’s Caprimulgus bimaculatus 
really came from Malacca, and that, consequently, the statement that 
it was obtained at Smgapore? is an error, or, more probably, a lapsus 
of pen or memory. 

Measurements of specimens of Caprimulgus macrurus bimaculatus. 

| | 3) Ae =. Ss) 
: = Q 

Museum and No. Sex. Locality. Date. Collector. = : = S a 

a | 84) 3a 
3 | 2 |) aoe 
& |=] ae {a a 

mm.| mm.| mm.| mm. | mm. 
U.S. N. M. 1803664.) Male....| Telok Be-| Mar. 1,1904| W. L. Ab- 310 193 (161 11.5} 15 

sar, Ten- bott. 
asserim, 
Burma. 

U.S.N.M. 180367 4.!... We: 2 Sh ee ee SB eee Ee 0622545; 295 (204 |160 | 11 16.5 
U.S.N.M. 160169 #.|...do... : Trong,Low- Dec. 19,1896 |..... eee (285.8 |192 [153.5 | 10.5 | 16 

er Siam 
U.S.N.M. 169757 4.)...do... in Depa Jan. 28,1899 |..... “Ll eames 279.4 |191 135 10 16.5 
U.S.N.M. 160168 4.|...do-.- -| PQ: asase Sept. 6,1896 |..... deo 22s 285.8 |193 |146 9.5 | 15.5 
ULS.N-SE, 155605421: sda 2c ps de Jase) Mar. 13,1896 |..... do: 4tz: 193 |144 10 if, 
U.S. Nig 2) oe ee Jam. 5, 1899"). -- do... .../279.4 |190 (148 10 16 
U.S.N.M. 14583 4. .| [Male]...| Malacca,Ma-|.........-.---- TR. Peas 2 192 (151 9 17 

lay Penin- 
i a. 

U.S.N.M. 153696 ¢.| Female .| Trong,Low-| Mar. 24,1896 | W. L. Ab- (279.4 192 145 il 15.5 
| er Siam. bott. 

ESN MM. 155607 4.1 dO 2 1” ie Apr. 14,1896 |..... de. -'5.5 292.1 |199 150 10.5 | 16.5 
M.C.Z. 620374.....|...do....| Mongtsz,} Dec. 4,1910 | Kobayashi-.|-...-. 192 142 9.5 | 16 

Yunnan, 

1 The portions in italics were inserted with a pen. 
2U.S. Expl. Exp., vol. 8, Mamm., and Ornith., 1848, p. 170. 
3 Measured in the flesh by the collector. 

* Used in measurement averages on p. 595. 
5 Type. 

a 
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CAPRIMULGUS MACRURUS ALBONOTATUS Tickell. 

Caprimulgus albonotatus TicKELL, Journ. Asiat. Soc. Bengal, vol. 2, 1833, p. 580 
(Dampara, in Dholbhim, Bengal, India). 

Chars. subsp.—Resembling Caprimulgus macrurus bimaculatus, but 
decidedly larger; ground color of upper parts lighter, more buffy or 
ochraceous; streaking on the crown less extensive, more confined to 
the median portion. 

Measurements.—Male:1 Wing, 208 mm.; tail, 173; exposed cul- 
men, 11.7; tarsus, 16. 

Female: * Wing, 204-214 (average, 209) mm.; tail, 156-162 (159); 
exposed culmen, 10; tarsus, 18—-18.5 (18.3). 

Type-locality—Dampara, in Dholbhtim, Bengal, India. 
Geographical distribution.—N ortheastern India: North to the North- 

western Provinces; west to Simla and the central Provinces (Raipur); 

south to Raipur, Chota Nagpur, and Bengal; and east to Bengal. 
Remarks.—There seems to be little doubt that this bird is, as noted 

by Doctor Hartert,? a subspecies of Caprimulgus macrurus. It is 
readily distinguishable from all the other forms of the species, except- 
ing Caprimulgus macrurus nipalensis, by its very large size. As in 
other forms of the species, there are two color phases in Caprimulgus 
macrurus albonotatus, though they are not so strongly marked as in 
Caprimulgus macrurus macrurus. One is rather dark with a more 
brownish or grayish tone both above and below, the other is decidedly 
lighter and more rufescent throughout. 

Measurements of specimens of Caprimulgus macrurus albonotatus. 

| 
fs oa a 

Museum and No. |_ Sex. Locality. Date. Collector. | | | 3 a: B 
os] 3 3S 

= BH [col a 

mre nula 218494) Male...) Indias 2 o.oo... clan. kee ede e ec eee |neweeccecncoe= 208} 173 | 11.7] 16 
A.N.S.Phila.218504| Female .|..... (CKO yRS SR ea Neca, Ue a Ung (2a Ue = Se ga 214} 156} 10 18 
A.N.S. Phila. 218484) [Female]]..... GLO Eero ete eee nen Mieeramoie ae eral mentite esate 208° |s S162" |. Se oe 18.5 

4 Used in. measurement averages on p. 597. 

CAPRIMULGUS MACRURUS NIPALENSIS Hartert. 

Claprimulgus]. nipalensis Hopason, in Gray’s Zool. Misc., No. 3, 1844, p. 82 
(nomen nudum). 

Claprimulgus]. nipalensis Hartert, Cat. Birds Brit. Mus., vol. 16, 1892, p. 541 
(Hodgson MS.) (Nepal). 

Claprimulgus|. macrurus nipalensis HARTERT, Ibis, 1896, p. 373 (Hodgson MS.) 
(Nepal and the Western Himalayas). 

Chars. subsp.—Siumilar to Caprimulgus macrurus albonotatus, but 
dark markings above bolder and more distinct; head more grayish; 
lower parts less rufescent, and more strongly barred. 

1 One specimen, from India. 
2 Two specimens, from India. 
8 This, 1896, p. 372. 
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Measurements.—Like those of Caprimulgus macrurus albonotatus.1 
Type-locality —N epal. 
Geographical distribution.—Nepal; probably also Sikkim, Darjiling, 

and Bhutan. | 
Remarks.—This form shares the large size of Caprimulgus macrurus 

albonotatus, and by this alone is separable from all the other 
subspecies. We have seen no authentic examples, but it is appar- 
ently a recognizable race. It was first characterized from Nepal 
specimens by Doctor Hartert in his account of Caprimulgus macrurus 
albonotatus, in volume 16 of the Catalogue of Birds in the British 
Museum, 1892, p. 541, and the manuscript name Caprimulgus 
nipalensis Hodgson applied to it, although it was not here formally 
recognized. The name, however, must date from this characteriza- 
tion, which is perfectly explicit. 

CAPRIMULGUS MACRURUS ATRIPENNIS Jerdon. 

[Caprimulgus] atripennis JERDON, Illust. Ind. Orn., 1847, text to pl. 24 (Eastern 
Ghauts, southern India). 

Caprimulgus sprlocircus Gray, List. Spec. Birds Brit. Mus., pt. 2, sect. 1, Fis- 
sirostres, 1848, p. 7 (based on Caprimulgus macrourus Jerdon, Ill. Orn., text 
to pl. 24; and Caprimulgus mahrattensis Jerdon, Madras Journ. Lit. and 
Sci., vol. 11, 1840, p. 234 [Jaulnah, India]; idem, vol. 13, pt. 2, December, 
1844, p. 143 [Eastern Ghauts]). 

Chars. subsp —Similar to Caprimulgus macrurus nipalensis, but 
much smaller and darker. Resembung Caprimulgus macrurus 
macrurus, but ground color of crown more finely mottled with dark 
brown, and the dark brown streaks more confined to the median 
line; white spot on the outer primaries more restricted, that on 
second quill not forming a complete band, but interrupted at the 
shaft. | 

Measurements’?2—Total length, 264.2-279.4 mm.; wing, 165.1- 
190.5; tail, 129.5-152.4; tarsus, 17.8. 

Type-locality Eastern Ghauts, southern India. 
Geographical distribution.—Ceylon, and extreme southern India, 

north on the western side to Belgaum, and on the eastern side to 
Godaveri. 
Remarks.—This is another race that I have not seen, but it is 

without much doubt recognizable, and a subspecies, as contended by 
Doctor Hartert.* 

1 Hartert, Tierreich, Lief. 1, 1897, p. 54. 

2 Compiled from published measurements given by Blanford (Fauna Brit. India, Birds, vol. 3, 1895, 

p. 189), Jerdon (Birds of India, vol. 1, 1862, p. 196), Hartert (Cat. Birds Brit. Mus., vol. 16, 1892, p. 543), 

and Legge (Ibis, 1874, p. 12). 

3 This, 1896, p. 372. 
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' KEY TO THE SUBSPECIES OF CAPRIMULGUS MACRURUS, BASED ON ADULT MALES. 

a1, Larger (wing nearly always more than 200 mm.). 
b!. Upper parts with dark markings bolder and more distinct; head more grayish; 

lower parts less rufescent and more strongly barred. 
Caprimulgus macrurus nipalensis (p. 597). 

b?. Upper parts with dark markings less bold and distinct; head less grayish; 
lower parts more rufescent and less strongly barred. 

Caprimulgus macrurus albonotatus (p. 597). 
a’. Smaller (wing nearly always less than 200 mm.). 

b!. Upper surface darker. 
c!. White spot on primaries smaller, that on second quill (counting from outer- 

most) not forming a complete band; dark brown streaks of crown more 
confined to median line. ........ Caprimulgus macrurus atripennis (p. 598). 

c?. White spot on primaries larger, that on second quill (counting from outer- 
most) forming a complete band; dark brown streaks of crown less confined 
to median line. 

d'. Size larger (wing averaging more than 185 mm.). 
Caprimulgus macrurus mesophanis (p. 590). 

d?, Size smaller (wing averaging less than 185 mm.). 
: Caprimulgus macrurus macrurus (p. 589). 

Caprimulgus macrurus yorki (p. 591). 

b. Upper surface lighter. 
cl. Size less (wing usually under 180 mm.).Caprimulgus macrurus keatst (p. 592). 
c*. Size greater (wing usually over 180 mm.). 

d'. Larger (wing averaging 193.5 mm.). 
Caprimulgus macrurus bimaculatus (p. 595). 

d*. Smaller (wing averaging 185.8 mm.). 
Caprimulgus macrurus anamesus (p. 593). 
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NOTES ON NEOTROPICAL DRAGONFLIES, OR ODONATA. 

By Epwarp Bruce WILLIAMSON, 
Of Bluffton, Indiana. 

These notes consist of four brief papers relating to agrionines of 
the genera Metaleptobasis, Palaemnema, Telagrion, and Protoneura. 
While these four papers are distinct and of different characters, it is 
believed that their publication under one general head will be found 

- to be convenient. The Guatemala material was collected by myself; 
that from British Guiana and Trinidad by my father, L. A. William- 
son, B. J. Rainey, and myself. 

1. THREE NEW SPECIES OF METALEPTOBASIS. 

As Metaleptobasis is now understood ' less than a dozen specimens 
have been described or mentioned in the literature relating to the 
several species. On March 8, 1912, my father, L. A. Williamson, 
and I were collecting at a small swamp about 1? miles west of Cumuto, 
Trinidad, on the north side of and immediately adjacent to the 
railroad track. This is a small swamp, near the railroad, surrounded 
by higher ground, full of logs and grass, and containing fish and 
alligators. The larger part of the swamp near the railroad is exposed 
to the sun, and this portion of the swamp apparently has resulted 
from the fill for the railroad grade. Back from the railroad the 
swamp is interspersed with small thickets which shade the ground, 
and at the extreme upper portion it ends in woods through which a 
small and very muddy creek flows into the swamp. In the after- 
noon, after several hours at the swamp, we detected for the first 
time a slender dragonfly in grass, and clinging to small twigs and 
vines just at the border or slightly back from the border of the swamp 
and in the shade. Having once found it we could hardly believe 
we had overlooked it during the earlier part of the day. But a short 
time could be spent that day looking for them but we succeeded in 
taking 18 males. Wishing to get females and more specimens Mr. 
B. J. Rainey and I returned to the swamp on March 10, 1912, and 
spent the day there. In addition to many other things we took 52 

1Calvert, Philip P. Biologia Centrali-Americana, Odonata, p, 386, November, 1907; Contributions to 

a knowledge of the Odonata of the Neotropical Region, exclusive of Mexico and Central America, 

Ann, Carnegie Mus., vol. 6, No. 1, p. 197, October 7, 1909. 
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males of Metaleptobasis, but neither of us were able to find the 
females, though we went some distance into the woods in several 
directions. When papering this material a unique male of a very 
distinct species was detected; and later study of the’ collection 
reveals another species, represented by 3 males. This last species 
is also represented by a single male from British Guiana. Thus of 
the 70 specimens of Metaleptobasis taken about this little swamp in 
Trinidad, 66 belong to a species (manicaria) not known elsewhere; 
3 belong to a very closely related species (mauritia) known also from 
British Guiana; and the unique (drysonima) is more closely related 
to bovilla, known from Guatemala and Nicaragua, than to any other 
species. In this connection attention may be called to the fact that 
2 species of the genus were added to the known dragonfly fauna of 
Trinidad by our efforts in collecting a very large series of what, at 
the time, we presumed was one species. Moreover, on the second 
day Mr. Rainey collected a unique male of another genus, which 
would not have been found but for his careful search for Metalepio- 

base: METALEPTOBASIS BOVILLA Calvert. : 

Hitherto known from a single male from Nicaragua and a single 
female from Guatemala. The female is in my collection. The cap- 
ture of another male in Guatemala indicates that Doctor Calvert 
was correct in associating the 2 specimens before him. I caught this 
male on June 23, 1909, in the swampy palm woods on the left side 
(as one approaches Puerto Barrios) of the railroad track just back 
from Puerto Barrios. It was clinging to a vine several feet from the 
ground. No others were seen, but the careful search, which later 
experience has shown necessary, was not made. 

METALEPTOBASIS BRYSONIMA,! new species. 

Related to MM. bovilla and described in the tabulations which 
follow. It may be separated at once from bovilla by the form of the 
abdominal appendages which are figured for both species. 

The following notes were made on the living colors: Eyes bright — | 
green beneath, above very dark green in front, with a large posterior 
red spot (this refers to the dorsal surface of the eyes), the green and 

red separated by a triangular black area, one side of the triangle being 
against the vertex. Dorsum of thorax narrowly metallic black, on 
either side dark flesh red, shading out to paler below and behind 
Dorsum of abdomen black, sides dull yellowish; about apical half 
of 7 and all of 8-10 about the color of the mesepimeron (flesh red). a 

Described from a single male in my collection taken March 10, — 
1912, at the swamp described above near Cumuto, Trinidad. 

1 As in the following two species, I am under obligations to Mr. W. E. Broadway, of the Botanic 4 
Station, Tobago, who has kindly furnished me with three generic names of plants which occur inthe ~ 

Savannahs near Cumuto and elsewhere in Trinidad. Brysonima is “a small scraggy-looking tree char- 

acteristic of these natural savannahs.” 
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METALEPTOBASIS MAURITIA,! new species. 

Related to the following species from which it is most readily 
separated by the shorter abdominal appendages and the form of the 
apex of abdominal segment 10. Described in the tabulations which 
follow from 4 specimens in my collection, 3 males from the swamp 
near Cumuto, Trinidad, March 10, 1912; and 1 male from near 
Tumatumari, Potaro River, British Guiana, February 9, 1912. 
This last male was collected in a low, flat area on the right bank of 
the river just above Tumatumari. On this date this flat was dry, 
but it showed evidence of being frequently submerged for long periods. 
The ground was bare over large portions of the surface, and the 
vegetation was in scattered clumps, confined to a very few species. 
The dragonfly was taken resting on a leaf near the ground. More 
careful and intelligent search might: have revealed more, but only 
the one was seen. While the specimen from British Guiana is con- . 
siderably larger than the Trinidad specimens, I am convinced that they 
are the same species. The-type of mauritia is a male from Trinidad, in 
my collection. 

Paratype.—Cat. No. 18063, U.S.N.M. One of the 3 males from 
Cumuto, Trinidad, mentioned above. 

METALEPTOBASIS MANICARIA,? new species. 

Related to mauritia and described in the tabulations which follow. 
Sixty-six males, all taken at. the swamp near Cumuto, Trinidad, on 
March 8 and 10, 1912, are before me. 

The Palowine notes were made on the living colors: Colors gener- 
ally dull. Eyes beneath light bluish green, above dark green, with a 
posterior bright orange spot ° which is bordered in front with black (as 
in the case of brysonvma, not only these brilliant colors of the eyes 
fade but the pattern even disappears). Dorsum of thorax narrowly 
black; mesepisternum pale greenish brown; mesepimeron paler; 
metepisternum and metepimeron pale yellowish with greenish 
reflections. Dorsum of abdomen metallic greenish black, below 
this bluish green, rather dull and obscured; segments 8-10 dull yellow- 
ish brown with bluish or greenish traces laterally. 
Two specimens in 95 per cent alcohol, one year after capture, are as 

follows: The colors of the eyes are well preserved, with the orange 
somewhat paler. The mesepimeron, metepisternum, and metepimeron 
are about the same color, pale yellowish, but I do not detect the 
greenish reflections, which are still evident, however, on the apical 

1 Mauritia is the generic name of ‘‘the tall palm which grows in quantity together on the savannah’”’ 

(Broadway). 

2 hamid is the generic name of ‘‘a palm which I have seen in watery positions near Cumuto” (Broad- 
way). 

8 This spot is on the posterior portion of the dorsal surface of the eyes; not to be confused with the rear of 

the head or eyes. 
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abdominal segments. Segment 7 is apically colored like the segments 
following it, and on its sides the pale colors extend almost or quite to 
its base. 

Of the total number of this species before me 3 have one mesotho- 
racic horn incomplete or wanting. The last postnodals of 8 speci- 
mens were examined; in the front wing the last postnodal was con- 
tinuous in 6 cases, not continuous in 10; in the hind wing, continuous 
in 3 cases, not continuous in 13 cases. The type is a male in my 
collection. 

Paratype-—Cat. No. 18064, U.'S.N.M. Four of the males from 
Cumuto, Trinidad, mentioned above, two of which were collected on 
March 8 and the other two on March 10. 

METALEPTOBASIS (?), species. 

In the tabulations which follow, a female probably belonging to 
Metaleptobasis is described. I believe this specimen represents an 
unnamed species, but, in so far as its association with the proper male 
of possibly several closely related species may be difficult, and as 
apparently in this genus males are more frequently taken than 
females, to name this species at this time might result in delay, annoy- 
ance, and possible confusion for subsequent authors. The specimen 
was taken in swampy woods near Rockstone, British Guiana, January 
30, 1912. 

Comparison of characters of hay in the genus Metaleptobasis. 

| br mat, bovilla, male Paz a: mauritia, male. | manicaria,male.| sp., female. 

Length of 37 (Trinidad). 
abdomen ot 41 (British Guiana) 37 33 
(mm.). 

Length Suhaahe ee ary teasers 
of hind oe 24 (British Guiana) 21 21 
w.ing 
(mm.). 

Labium....| Pale fiesh; cleft in 
median lobe 
wide, U-shaped 
with’ sides oO 
eas not paral- 
el. 

Flesh colored; | Pale fiesh; cleft in | Same as mauri- 
i edian lobe i tia. 

half as wide width with two 

preceding et 
sides paral- cies, cleft widest 
lel. near the middle, 

ees not paral- 

Light reddish | Brown, paler ba- 

/ 

| Labrum ...| Shining black. 
‘| brown, dark- sally, ass 

| er basally margins 5 
| and laterally. 

Rhinarium. | Ultra ash gray,| Verylight)} Pale dull blue | Similar to mau-| Black. 
with a basal 
dark spot on 
either side of 
m 

brown with green with 4 
@ dark spot dark spot on 
on either either side of 
side of me- median line. 
dian line. 
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Comparison of characters of species in the genus Metaleptobasis—Continued. 

bovilla, male. 

Black; on ante- 
rior edge on 
either side is a 
shining black 
ocellus - like }- 
spot. 

brysonima, 
male. 

Similar to bo- 
villa. 

mauritia, male. 

Dark gray, almost 
black, with 
shining black 
ee as in bovil- 

manicaria, male. 

Dark and dull 
apple green, 
almost black 
in some cases, 
with shining 
spots as in bo- 
villa. 

sp., female. 

Black. 

——— | SE | | ee eS 

Frons 
front. 

in | Obscure pale 
clay yellow. 

Dark, almost 
black, with 
a blue green 
cast. 

green. 
Obscure dull 
blue green, 
very dark in 
some cases. 

Dark, almost 
black, with a 
blue green 
cast. 

mn a | ST 

Black, the merest 
trace of the 
orange line be- 
tween the lat- 
eral ocellus and 
the antenna de- 
scribed by Cal- 
vert (Biol. Cent. 
Amer., p. 386). 

Black. 

Black, or nearly 
sO. 

Black, obscurely 
patterned with 
slightly paler.1 

Dark brown, al- 
most black. 

Black or nearly 
so and ob- 
soutely pat- 
terne with 
slightly paler.1 

Black, with a 
dull orange, 
short, wide 
stripe near 
each eye, each 
stripe parallel 
with the rear of 
the head in dor- 
sal view. 

ee | | | | _ 

Pale dull blue 
green, a round 
dark spot oppo- 
site anterior 
face of frons. 

Blue green, 
with a nar- 
row dark 
bar across 
the gena op- 
posite the 
anterior face 
of frons. 

Pale flesh. 

Blue green, a 
round black 
spot, not quite 
reaching the eye, 
opposite ante- 
rior face offrons. 

Pale flesh. 

Same as mau- 
ritia, but dark 
spot smaller. 

Pale flesh. 

Pale blue green, 
unspotted. 

Pale flesh. 

a UOTE II es ooo 

pale ex- 
Same, but apical 

half or third of 
second seg- 
ment black. 

See ee ee ey (eal 

Prothorax.| Flesh colored, 
darker and red- 
der above. 

la. 
Same as bovilla, 

posterior lobe 
sometimes black. 

ee eS SS eee 

Thorax.....| Middorsal stripe 
metallic green, 
about 0.5 mm. 
wide; mesepis- 
ternum brown 
ocher, passing 
ventrally and 
posteriorly into 
pale flesh color 
on metepime- 
ron, 

Same as bo- 
villa. 

Middorsal stripe 
black with buta 
trace, if any, of 
metallic green, 
about 0.5 mm. 
wide; mesepister- 
num pale brown, 
assing ventral- 
y and posterior- 
ly into pale flesh 
color on metepi- 
meron. 

Middorsal stripe 
metallic green, 
about 0.25mm. 
wide or less, 
otherwise like 
mauritia. 

Color of bovilla 
but no middor- 
sal stripe; on 
outer half of 
mesepisternum 
and on suture 
between mes- 
epimeron and 
metepisternum 
is stippling in 
dark reddish 
brown, form- 
ing 2 diffuse 
bands. 

1 Possibly the darkest areas on the vertex are, on either side a band running from the lateral ocellus to the 
eye, its outer end posterior to the antenna; and a shorter band about half as long, behind the first band, 
from which it is separated by about its own width, this shorter band reaching the eye; the shorter band is 
subparallel to the longer band anterior to it and is slightly curved, the convex side anterior, while in the 
longer band the convex side is posterior. These areas or bands are not always discernible. In addition a 
less defined dark band may sometimes be detected which extends from the inner end of the shorter band, 
above described, to the eye, this band being parallel to the outline of the rear of the head in dorsal view. 
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Comparison of characters of species in the genus Metaleptobasis—Continued. 

Abdomen..} 1 

. brysonima, bovilla, male. male. 

dark flesh col- 
ored, darker bovilla; 8-10 
apically, 2-10 pale dull 
dark brown or brown ocher. 
black dorsally; 
pale interrupt- 
ed basal rings 
on 3-8; sides of 

mauritia, male. 

1-7 similar to | 1-7 similar to bo- 
villa; 8-10 dull 
brown _ocher, 
basal half of 9 
darker; in one 
specimen basal 
three-fourths of 
8 and basal three- 
fifths of 9 dark. 

Same as bovilla. 

manicaria, male. 

Similar to bry- 
sonima, but 7 
apically more 
or less the color 
of 8-10. 

Same as bovilla. 

sp., female. 

Similar to bovilla, 
but basal rings 
evident only 
on 2 and 3. 

Same as bovilla, 

a a i 

8 brown, 10 
largely brown, 
2-6 peneath 
pale, darker 
apically, 7-10 
beneath light 
brown. 

Wes 22e22 25 Pale, tarsal claws | Same as bovil- 
not toothed la. 

Stigma. ...- Covering 1 cell; | Covering 1 cell 
dark brown, or slightly 
paler just less; brown 
against the in- ocher, paler 
closing veins. just against 

the inclosing 
veins. 

Not quite or cov- 
ering 1 cell; pale 
brown, paler just 
against the in- 
closing veins. 

Same as mauri- 
tia; generally 
covering 1 cell; 
brown, paler 
against thei in- 
closing Veins. 

Reduced, cover- 
ing much less 

brown, 
just 

against the in- 
closing veins. 

a 

Cubito-anal; Not over twice | About twice 
cross vein 
from quad- 
rangle. 

Posterior| Slightly distal to 
wing mar- 
gin meet- 
ing anal 
vein. 

Ratio of 
anterior | 

of | 

gle to pos- 
terior side 
in front 
wing. 

Postquad- 
rangular 
cells to 
level of 
intersec- 
tion of R; 
with M)-» 
(anteno- 
dal cells). 

its own length. 

ecubito-anal 
cross vein. 

Same as bryson- 
ima. 

More distal than 
in the 2 preced- 
ing species; 
about the length 
of the cubito- 
anal cross vein 
or more. 

2:5 

its 

Same as bovilla. 

More than 3 times 
its own length. 

At cubito-anal 
cross vein. 

1:4 

eee ees 

in front 
11 (2 wings). 
12 (5 wings). 
13 (1 wing). 

11 (1 wing). 
12 (3 wings). 
13 (16 wings). 

12 (1 wing). 
13 (1 wing). 

Same _ 
hind wing. 

in | 11 (2 wings). 10 (2 wings). 11 (5 wings). 
12 (3 wings). 

10 (1 wing). 
il 3 wings). 
12 (16 wings). 

11 (2 wings). 
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Comparison of characters of species in the genus Metaleptobasis—Continued. 

brysonima, 
oaale mauritia, male. | manicaria, male. sp., female. bovilla, male. 

a eee _ Oe eee 

OriginofM,| Near 6th (2 Near 6th (1 | At 6th (2 wings). | At 5th (3 wings).| At 6th (2 wings). 
in front wings). wing). Near 7th (3 wings). | At6th(13 wings). 
win Between 5th | At 7th (3 wings). | At 7th (4 wings). 
with ref- and 6th (1 
erence to | - wing). 
the post- 
nodals. 

nn | (ee 

Same a Near 6th (2| At 5th (2 | Near 6th (2wings).| At 5th (5 wings).| At 5th (2 wings). 
hin wings). wings). At 6th (4wings). | At6th(15wings). 
wing. Between 6th and 

7th (1 wing). 
At 7th (1 wing). 

a | fe 

Origin of | At9th(2wings). | At 8th (1 | At 10th (2 wings). | At 9th (2 wings).| At 9th (2 wings). 
M, in wing). Atllth (6wings).| At 10th (5 
front At 9th (@ wings). 
wing. wing). © At th (11 
with ref- wings). 
erence to At. 12th (2 
the post- wings). 
nodals. . ; 

ee | SS | | a | A | 

Same in| At 8th (2 wings).| At 9th (2 At 10th (5 wings). | At ape pe At 8th (2 wings). 
hind wings). At 11th (2 wings). | At _ 
wing. Between 11th and wings). 

12th (1 wing). At llth (8 
: wings). 

a | | | | 

Cu, in front | At 8th (2wings). | At 8th (2| At 9th (6 wings). | At 8th (2wings).| At 8th (2 wings). 
wing end- wings). At 10th (2 wings). | At 9th (6 wings). 
ing with At 10th (12 
reference , wings). 
to the 
post- 
nodals. 

——_— | ee — | | eee 

Same in| At8th(2wings). | At 8th (2| At 8th (1 wing). At 8th (2 wings).| At 8th (2 wings). 
bein d wings). At 9th (4 wings). | At 9th (9 wings). 
wing. Ati10th (3 wings). | At 10th (9 

; wings). 

Cuzin front | At 5th (2wings), | At 5th (2) At 6th (2wings). | At 5th (2 wings).| At 3d (1 wing). 
wing end- wings). At 7th (6 wings). | At 6th (3 wings).| At 4th (1 wing). 
ing with FEE ts eth CEE 
reference wings). | 
to the At 8th (4 wings). 
post- 
nodals 

ee Oe 

Same in} At 5th (2wings).| At 6th (2/] At 6th(2 vane: At 6th (2 wings).| At 4th (2 wings). 
hind wings). At 7th (6 wings), | At 7th (15 
wing. wings). 

At 8th (3 wings). 

Brief mention'may be made of earlier described species which are 
now referred to Metaleptobasis. 

M. diceras was described by De Selys from a male with the last 4 
segments lost and a female from Para. Calvert' refers a single 
male from Bahia, Brazil, to this species. No other specimens are 

known. Doctor Calvert figures the mesothoracic horns and the 

1Calvert, Philip P. Contributions to a knowledge of the Odonata of the Sovtrepieal Reton, aint. 

Sive of Mexico and Central America, Ann. Carnegie Mus., vol. 6, No. 1, pp. 197-198, October 7, 1909. 
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abdominal appendages. If he is right in his determination, diceras 
can not be confused with any of the species I have before me because 
of the form of the appendages, which, in diceras, have the superiors 
large and robust in profile view, with the inferiors of apparently 
simple form and only about half as long as the superiors. De Selys 
describes diceras as having the mesothoracic horns slender and 

rather long. I am doubtful if this agrees well with Calvert’s male. 
However, so far as the material before me goes, none of the species 
agrees with De Selys’s description of the color of the head or the pro- 
portions of the anterior and posterior sides of the quadrangle. 

M. bicornis was described by De Selys from a single female from 
the Amazon, has been recorded from Colombia by Brauer (1900), 
and described from an incomplete male, lacking the last 4 segments, 
by Calvert.t As Calvert points out, De Selys’s description of the 
proportion of the anterior to the posterior side of the quadrangle in the 
front wing is undoubtedly a misprint, and should be 2:5, not 2:3. 
The color of the head of dicornis differs from any material before 
me. It is not impossible that the type female in De Selys’s collection 
will prove unidentifiable through inability to associate it certainly 
with the proper male of any one of possibly two or more closely 
related species. 

M. quadricornis was described by De Selys from a single female 
from Para. In this species there are nearly equal, rather short, 
conical horns on both the prothorax and mesothorax. The dorsum of 
the head is black. 

M. cornicauda was described by Calvert? from a single male from 
Bahia, Brazil. It has no thoracic horns, and the superior appendages 
are ae, with the inferiors about peed as long and of simple 
form. It is related to macilenta, according to Calvert, who regards 
macilenta as probably belonging to WMetaleptobasis. Macilenita is 
known only from Rambur’s type, a male in De Selys’s collection. 

2. TWO SPECIES OF PALAEMNEMA FROM GUATEMALA. 

In material collected by myself in Guatemala in 1909 are 27 males % 
and 2 females of Palaemnema paulina (Drury), all taken at El Fiscal, 

Department Guatemala, June 3-6, except one male taken at Agua 
Caliente, a few miles below El Fiscal toward Puerto Barrios. (Agua 
Caliente of my itinerary of 1905 in Guatemala is a small village at 
some distance from the river; Agua Caliente, as now designated on 

_ the railroad from Puerto Barrios to Guatemala City, is a station, 
marked by a single building, situated on the right bank of the river, at 
the end of the railroad bridge, and possibly a mile distant from the 

1 Ann. Carnegie Mus., vol. 6, No. 1, 1909, p. 198. 

2Idem, pp. 199-290. 
3 One of these males, collected on June 6, 1909, at El Fiscal, Department Guatemala, is in the United 

States National Museum collection. 

- Ee ee ee re 
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little village, flanking the Government road over which we traveled by 
mule in 1905.) The collection also contains a male and female of P. 

nathalhia Selys, taken at Gualan, Department Zacapa, the male on 
June 13, the female June 16, 1909. No Palaemnemas were taken by 
me in Guatemala in 1905, and the number of specimens known from 
other sources has been very limited. It was therefore deemed desira- 
ble to study this material carefully, with the view of determining the 
variability of certain characters, and especially to describe the female 
of paulina which has not hitherto been known. 

I do not recall the circumstances under which the P. nathaha at 
Gualan were taken. I collected at widely separated localities on 
June 13 and 16, but there is no doubt, 1 think, that the male and 
female taken belong to the same species. 

On the other hand I have a vivid recollection of the locality where 
P. paulina was found at El Fiscal. For some time prior to June 5, on 
which date there was a heavy rain in the afternoon at El Fiscal, there 
had been a continued and severe drought. Within a week after the 
first rain of June 5 the country had greened up beautifully. In the 
last stages of the drought all the water used by the Indian family with 
whom we lived at El Fiscal was carried from a small stream (called a 

river) flowing in a deep ravine about 1 mile or more north of the vil- 
lage. In places the sides of this ravine were perpendicular or even 
overhanging. Several times a large and extremely rapidly flying © 
swift was seen here and parrots were often very numerous about 
holes in certain perpendicular dirt faces. At places the sides rose less 
abruptly and agaves were very numerous. At several points there 
were boggy spots on the sides of the ravine, about which grew some 
of the arums with other lushvegetation. Hetaerina capitalis was com- 
mon in this ravine. The Palaemnemas occurred especially about the 
boggy spots, resting on larger leaved plants near the ground, and fly- 
ing low and through brush to escape. One of the males, taken June 3, 

has a small fly in its mouth. The fly is a muscid, apparently one of 
the pomace flies. 

In addition to the several characters mentioned below in which 
these two species differ, nathalia and paulina of both sexes may be at 
once separated by the form of the posterior ridge or keel of the occiput 
as seen in a direct dorsal view of the head. This ridge is equal in 
length to the distance between the antenne, and directly posterior to 
each antenna is a distinct prominence on either end of this ridge or 
keel. In paulina the ridge is cut abruptly away externally at either 
end, leaving the prominence with a very distinct angle of about 90°; 
in nathalia, on the other hand, these prominences are low, symmetri- 
caland rounded. Iregret that I can not study this character in other 
species. It has not been mentioned in descriptions but its diagnostic 
value in the case of paulina and nathalia can not be overlooked. 

In colors nathalia is a very much duller insect than paulina. 
59758°—Proc.N.M. vol. 48—14——39 
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Comparison of characters of Palaemnema paulina and P. nathalia. 

paulina. 

Labrum. hSss22.22" 
ing black, the colors sharply defined. 

Clypeus= Css ee Bluish or greenish white, postclypeus be- 
coming dark with age and eventually 
black, at least in the male. 

Epicranium above 
the clypeus. 

Shining black with bronze green reflec- 
tions. 

Prethorax 222.3: Colors sharply defined, the dark umber of 
dorsum of thorax continued on the pos- 
terior and median lobes and toa greater 
or less extent on the anterior lobe asa 
central spot, the blue (or yellow or 
greenish) pale antehumeral stripes car- 
ried straight across the posterior and 
median lobes on either side and spread- 
ing out over the anterior lobe. 

Dorsum dark rich umber; antehumeral 
stripe blue (or yellowish or greenish in 
younger individuals); sides blue with 
violet reflections, especially on the mese- 
pimeron and metepimeron (in younger 
individuals and in two females these vio- 
let areas tend to deepen in color, while 
the other pale areas are yellowish); a 
dark stripe on the humeral and second 
lateral sutures, the latter the wider; mes- 
infraepisternum and propleuron dark. 

Coxae all pale; legs flesh color; femora dark 
to black superiorly; first tibiae darker 
than the others, especially inferiorly. 

Male dorsum of 1 and 2 black, widest api- 
cally; 3-7 with basal cream-colored rings 
interrupted middorsally on 3; 8 and 9 
lilac; 10 black; female similar to the male 
except last 3 segments; 8 is entirely black, 
9 has a large irregular dorsal spot pale 
dingy yellowish, this spot narrowly sepa- 
rated from the base of the segment in the 
middorsal line, separated from the apex 
by its own width, on the sides of the seg- 
ment produced apically, and separated 
from the apex by only a narrow margin, 
widely separated from the lower margin 
of the segment; 10 and appendages dark; 
apex of ovipositor clear pale yellow. 

Length ofabdomen | Male, 37.5-43.5; average of 10, 39.95; female, 
(mm.). 34-35.5. 

Length of hind | Male, 27-32; average of 10, 29.45; female, 
wing (mm.). 27-29. 

Postnodals, front | Male, 21-28 (3 wings have 21; 2, 22; 2, 23; 7, 
wing. 24; 2, 25; 3, 26; 1, 28), average of 20 wings, 

23.85; female, 22-24 (1 wing has 22; 1, 23; 
2, 24). 

Postnodals, hind | Male, 18-23 (2 wings have 18; 3, 19; 3, 20; a; 
wing. ; 3, 22; 2, 23), average of 20 wings, 20.6; 

female, 20-21 (2 wings have 20; 2, 21). 

nathalia. 

Clear cream with lower half or third shin- | Bluish or greenish white with lower edge 
black, a dull violet indefinite band, 
equal in width to the pale basal area, 
ie the pale area and the black 
edge. 

Dingy bluish white with the postcly- 
peus, especially near the frons, tinged 
with violet. 

Shining black with bronze green reflec- 
tions. 

Colors less sharply defined, both as re- 
gards contrast in colors themselves 
and in pattern. Pattern as described 
for paulina, but the dorsalcolor is a red- 
dish brown and the lateral pale areas 
are flesh color with violet and dingy 
shadings. 

Dorsum yellowish or greenish bronze, 
slightly less in extent than the dark 
dorsum of paulina; antehumeral 
stripes lilac; sides about as in paulina, 
so far as the limited material goes; 
mesinfraepisternum dark, but pro- 
pleuron pale, not dark as in paulina. 

Similar to peulina, but all tibiae the 
same color, and slightly darker than 
the last two pairs in paulina. 

Male similar to paulina, basal rings on 
3-7 narrower, duller and less produced 
apically along the lower lateral mar- 
gin of each segment; 10 apparently 
with some of the dorsum pale colored; 
female similar to paulina but the spot 
on 9 is less sharply defined and is 
slightly larger. 

Male, 32.5; female, 30. 

Male and female, 24.5. 

Male, 22-23; female, 22. 

Male, 19; female, 20-21. 

——— le. 

——" 

—————————— 

————— 
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Comparison of characters of Palaemnema pauline and P. nathalia—Continued. 

paulina. nathalia. 

Cu; ending beyond Mey, ae cells (1 wing has 2; 1, Es 1,3.5;1, 4; | Male, 5 and 7; female, 4.5 and 6.5. 
origin of Mj, in 5.5; 1, 6; 5, 7; 1, 7.5; 4, 8; 2, 9), aver- . 
front wing (i. e., age ee 20 wings, 6. 32; "female, 3-6 (1 wing 
number of mar- has 3; 1, 3.5; 2, 6). 
ginal cells pos- 
terior to Cu; api- 
cal to origin of 
Mis ) . ee 

eee 

Same of hind wing. | Male, 7-13 cells (2 wings have 7; 1, 7.5; 1, 8; | Male, 11 and 13; female, 9. 
1, 8.553, 9; 1, 9.5; 2, 10; 3, 11; 1, 11.5; 4, 12: 
1, 13), average of 20 wings, 10; hin 
7.5-10 (1 wing has 7.5; 1 S19: 

Number of cells | Male, 2-3.5 (5 wings 2; 9, 2.5; 5, 3; 1, 3.5), | Male and female, 2. 
surmounted by average of 20 wings, 2: 55; female, 2-3 (1 
stigma, front wing 2; 2, 2.5; 1, 3 
wing. 

Same of hind wing..| Male, 2-3 (1 wing 2; 9, 2.5; 10, 3), average of | Male, 2; female, 1.5 and 2, 
20 wings, 21203 female, 2. 

In two front wings and one hind wing of the 10 males of paulina 
carefully studied the cubito-anal cross-vein is midway or slightly 
closer to the first antenodal; in all the others it is closer to the second 
antenodal. The unusual condition is due to the more apical position 
of the first antenodal in these cases, the position of the second ante- 
nodal being relatively fixed by its relation to the arculus (some slight 
variation, as the second antenodal is at or slightly proximal to the 
arculus). When the second antenodal is proximal to the arculus 
the result is that the cubito-anal cross-vein is placed relatively nearer 

the second antenodal. To sum up, variation in this character—the 
cubito-anal cross-vein nearer the first or second antenodal—might 
arise from 3 widely different causes: (1) The subquadrangle may be 
lengthened basally, and the cubito-anal cross-vein may really be placed 
basally with reference to other wing structures; or (2) the first 

antenodal may be moved apically or basally, shortening or lengthen- 
ing the distance between the antenodals; or (3) the second antenodal 
may be moved apically or basally, lengthening or shortening the 
distance between the antenodals. Of course one or all of these 
conditions might be present in the same wing. 

All the specimens of Palaemnema in my collection have been 
examined as to the number of antenodals. Variation is shown in 
this character in 3 front wings and 1 hind wing of males of paulina, 
in each of which there are 3 antenodals in the first series. Two of 
the front wings belong to the same individual; the other 2 cases are 
in two individuals. In the case of the 3 front wings the added ante- 
nodal is basal to the normal antenodals; in the hind wing it is placed 
between the 2 normal antenodals. The variation differs therefore 
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from the condition found normally in Thaumatoneura and several 
calopterygine genera with reduced venation in which the added 
number of antenodals confined to the first series are apical to the 
specialized and strengthened 2 continuous antenodals. 

Normally the 4-sided subquadrangle is joined by a single short 
cross-veln (part of A) to the posterior wing margin, but in all the 
material before me 1 front wing and 2 hind wings of males of paulina 
have this area 5-sided, with 2 short cross-veins to the posterior wing 
margin. One front wing and 1 hind wing showing this character 
were the left wings of 1 individual. 

The apices of the wings of all the females and of the male of nathalia 
are without trace of dark color. Wings of both sexes except very 
teneral individuals and the male of nathalia show more or less whitish 
opalescence, especially on the hind wings and especially beyond the 
nodus. Since the female of nathalia shows this opalescence it may be 
expected in the male, but the single specimen I have shows only a 
narrow margin of it pbane the stigma. 

The apical brown on the wings of males of pontine | 1s ontogenetic; 
teneral males show no trace of it, and in the most mature specimens I 
have it is most extensive and davies in color. My material is largely 
teneral, and the following data relating to the 27 males indicate this: 

Apices of wings without trace of dark color, 13 individuals. 
Apices of wings beyond stigma slightly fumose, 6 individuals. 
Apices of wings beyond stigma fumose, 4 individuals. 
Apices of wings beyond middle of stigma fumose, 3 individuals. 
Apices of wings from level of stigma black, 1 individual. 

In view of the ontogenetic character of this wing marking it remains 
to be seen if angelina, as determined by Doctor Calvert,'-is distinet 
from paulina. 

Male abdominal appendages.—In the entire series of paulina 
examined there seems to be no noteworthy variation. The superior 
appendage on its ventro-internal edge is squarely narrowed, at a dis- 
tance from the apex less than the width of the appendage at this — 
point, for slightly more than half the width of the appendage, the 
supero-external edge opposite this cut-out being convex and con- 
tinuous to the apex. The outline shown in most dorsal views differs © 
from Doctor Calvert’s? figure 40, therefore, in that the inner subapical 
emargination is more marked, the inclosed angle being nearly a right 
angle, rather than a very obtuse angle. In addition to the spine on 
the supero-external edge of the superiors, as shown in Doctor Cal- 
vert’s figure, there is on the same edge a similar smaller spine, placed 
slightly closer to the apex than to the basal spine, the edge between — 
the spines being concave. The basal spine is not quite so heavy as 

1 Biologia Centrali-Americana, Odonata, p. 136, February, 1903. 

2Idem, pl. 5. 
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shown in Doctor Calvert’s figure. Viewed in profile the inferior 
appendage at about its middle on the ventral edge has a distinct 
prominence, this prominence being opposite the origin of the basal 
tooth shown on the inner edge of the inferior appendage in Doctor 
Calvert’s figure. In my material this tooth and the area supporting 
it extending along the inner side of the appendage to its base is pale 
colored and apparently less chitinized than the remaining basal por- 
tions of the appendage. ‘The apex of the lower appendage termi- 
nates in a very narrow, suddenly constricted, flattened, thread-like 
body, shining and horn like, which resembles a claw or hook on the 
appendage, curved in directly toward the appendage in a semicircle 
opposed to the curve of the appendage itself. The tip of this small 
thread-like body is rounded. Opposed to this curved thread-like end 
of the appendage and opposite its tip is a minute spine on the append- 
age. This thread-like body is not discernible on all specimens because 
of the position of the appendages in drying and because of its small 
size and optical indistinctness. In life it is probably flexible and, in 
connection with the spine opposite it, is intimately concerned with 
the coupling of the sexes. 

In the single male of nathalia the second spine described above on the 
supero-external edge of the superiors is minute or wanting and the 
edge is not concave as in paulina. The lower edge of the inferiors, 
seen in profile, is convex at about the middle but has no distinct promi- 
nence as has paulina. Idetect asimilar thread-like apical termination 
as in that species, but the position of the appendages makes it impos- 
sible to study this carefully, and I can not see any minute opposing 
spine as described for paulina. 

3. A NEW TELAGRION FROM TRINIDAD, WITH A NOTE ON TELAGRION 
DAECKII BY PHILIP P. CALVERT. 

The following is a brief description of a new Telagrion collected 
by Mr. B. J. Rainey in Trinidad. 

TELAGRION RAINEYI, new species. 

Male.—Length of abdomen, 31 mm.; length of hind wing, 17.5. 
Labium pale yellowish, median lobe with a U-shaped cleft for about 

two-fifths its length. Labrum dark green, very narrowly margined 
with pale yellow. Clypeus and dorsum of head black, marked as fol- 
lows: A median yellow spot and on either side a smaller spot between 
clypeus and frons; occiput, on either side of the occipital ridge behind 
the ocelli, dull orange, separated from the eyes by a black line; 
through this orange is a dull black band, about one-third as wide as 
the orange at the eyes, and extending from the occipital ridge to the 
eyes, nearly, parallel to the rear of the head; overlying the outer end 
of this black band and the yellow adjacent to it anteriorly are blue 
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postocular spots. The occipital yellow inclosed between the vertex, 
the black band above described, and the eye appears as a triangular 
yellow spot on either side; the apex of the triangle is opposite and 
separated from the lateral ocellus, and the base of the triangle is 
parallel to the eye, from which it is narrowly separated by black. 
That these yellow spots are in reality a part of the larger occipital 
yellow area, traversed by the black band above described, is evident 
only after careful examination. On the rear of the head below this 
yellow occipital area is a transverse broken black line, below which 

oe 

LATERAL, DORSAL, AND OBLIQUE VIEWS OF THE MALE APPENDAGES OF Telagrion raineyi. 

the rear of the head is pale yellowish. Gena above the labrum- 
clypeus suture black, below pale yellowish. First jomt of antenna 
black, about two-thirds length of the second joint, which is light brown, 
dark brown at apex. Eyes dull green, brown above, paler below. 

Thorax below pale yellow. Prothorax dark green above, posterior 
lobe laterally pale yellow, hind border low, rounded, entire. Mesepis- 
ternum brownish green; overlying this ground color on either side a 
bright pale blue antehumeral stripe, this stripe about one-third the 
width of the mesepisternum, of uniform width, and straight. Mesepi- 
meron golden and green indefinitely. Metepisternum blue, paler 
than the antehumeral stripe, and with pale yellowish and greenish 

i eS a ae 
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showing through. Metepimeron flesh colored, its posterior and lower 
fourth (a triangular area) bright yellow as though overlaid with pig- 

ment, traces of green showing in the yellow. Coxae and legs pale 
yellow, spines short and sparse, dark brown; tarsal claws light brown, 
darker at apex, a minute tooth present. 
Abdominal segment 1 brown above in median line, sides above 

greenish blue, basally and below light yellow; 2 brown above, darker 
apically, sides above greenish blue, below light yellow; 3-8 black 
above, 3-5 with greenish reflections, brightest on 3 and successively 
duller on following segments; interrupted basal rings on 3-7, nar- 
rower and complete on 8, greenish blue on 3, pale yellowish on 4-8; 
3-7 greenish yellow beneath, brighter on the proximal segments, 
becoming duller, darker and obscured on the distal segments; dorsal 
color carried on the sides apically of 3-6 as lateral spots; sides of 7 
largely and of 8 entirely dark; 9-10 bright light blue; superior appen- 
dages brown, inferiors pale flesh. 

Stigma very dark brown, sides subequal, oblique, covering less than 
one cell. Quadrangle of front wing with ratio of anterior to posterior 
side 2:5; of hind wing 2:3. Postnodals, front wings 10, hind wings 8 
or 9. Arculus at second antenodal. Posterior wing margin meeting 
A slightly distal to cubito-anal cross-vein in front wing, and at 
the cubito-anal cross-vein in hind wing. R, arising from the vein 
of the nodus; M, in front wing arising from almost the same 
point, in the hind wing very closely to the vein of the nodus but 
appreciably proximal to it; in all four wings R, and M, closely approx- 
imated at the first cross-vein between them and widely separated 
from M, at the same point. M, in front wing arising just proximal 
to fifth postnodal, in hind wing just proximal to fourth postnodal. 
M,, arising in front wing at eighth postnodal, in hind wing at seventh 
or eighth. Cu, in front wing terminating on a level between fifth and 
sixth pogtnodals or at the sixth, in the hind wing at about the sixth; 
Cu, in front and hind wings terminating at the third postnodal. 

Described from a single male in my collection taken March 10, 1912, 
at a small swamp near Cumuto, Trinidad, described on page 601 
of this paper, by Mr. B. J. Rainey, to whom I am indebted for this and 
many more dragonflies, and for whom I take pleasure in naming the 
species. 

The following brief notes on colors made from the freshly killed 
insect will give some idea of its peculiar beauty when alive. Dorsum 
of thorax black, a vivid ultramarine blue line just above the humeral 
suture. Below this blue line and all of the mesepimeron dark dull 
green; metepisternum largely vivid emerald; metepimeron pale 
lemon yellow. Eyes beneath emerald, above nile green; vivid ultra- 
marine irregularly rounded postocular spots. Legs pale yellow, 
translucent. Abdomen: apex of 1, all of 2 and base of 3 laterally 
vivid blue as on thorax and postocular spots; sides of 3-7 yellowish; 
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dorsum of 3-8 black, little if any metallic; 9-10 bright sky blue, 
unmarked. 
My reasons for referring this sect to Telagrion are the same as 

stated by Calvert in describing his T. daeckw,' in which paper the vena- 
tion of both T. daeckui and T. longum Selys is figured. The blue pos- 

tocular spots of raineyi are likely to prove evanescent in dried mate- 
rial. From the described species of Telagrion, raineyi is distinct by 
many characters. T. fulvellum Selys and T. wnversum Selys have the 
abdomen reddish, and in these 2 species and in longum the last 3 seg- 
ments are red or reddish yellow. T. mecistogastrum Selys is a larger 
dragonfly, with the abdomen of the male 50-52 mm. in length. T. 
daecku has the apex of 7 and 8-10 pale blue. 

The following notes on Telagrion daecki by Dr. Philip P. Calvert 
have been added to this paper at my request: 

TELAGRION DAECKII Calvert. 

The recently killed male shows the following colors when compared with the orig- 
inal description:? Eyes blue ahove, becoming pale greenish below; the blue of the 
head, except the labrum, is mixed with greenish and hence not so pure as that of 
labrum, thorax, and abdomen; prothorax with a transverse line near the hind 
dorsal margin; mid-dorsal thoracic carina narrowly blue, dividing the median black 
stripe longftudinally; metallic green on abdominal segment 7 ending posteriorly in 
three prolongations, one mid-dorsal, the other two wider and infero-lateral. 

In the recently killed female the eyes are pale olive above to pale green below, 
with two horizontal blackish stripes running from anterior to posterior margin of the 
eye, the upper stripe at about one-fifth, the lower at two-fifths the eye-height from 
the upper surface; these stripes sub-equal in width to the pale color which separates 
them. Heads generally paler and a little more greenish than in the male, this espe- 
cially true of the labrum. Thorax pale olive green, with black markings as in the 
male, almost white on the sides inferiorly. Dorsum of abdominal segments 1-8 dark 
metallic green, widened just in front of the hind end of 2-6 and almost interrupted 

at the base of 3-7; sides of 1-6 pale green, of 7 and 8 and all of 9 and 10 (except a 
transverse dorsal basal black stripe or line on 9) pale blue, paler than the same seg- 
ments of the male. 
Appendages one-third as long as 10, pale bluish. Genital valves not reais 

farther than the level of the middle of 10, their ‘‘ palpi’’ barely extending beyond 
the level of the hind margin of 10. A stout vulvar spine on the hind ventral end 
of the sternum of 8. Hind margin of prothorax shaped almost as in the male, per- 
haps a trifle more produced dorsad. 
Abdomen, 32.5-31.5 mm.; hind wing, 21. 
Pairs of this species were seen flying together, the male clasping the female with 

his appendages, the bodies of the two forming an almost continuously straight line, 
moving rather slowly and stately among the Pontederia and Nymphaea (Castalia) near 

the banks of the mill pond at Malaga, New Jersey, June 27 and July 2, 1913. . 

4. SOME STUDIES OF PROTONEURA. 

In 1860 De Selys brought under his new sous-genre Protoneura 3 
species—capillaris, tenuis, and sancta. The first considered and best 
known, capillaris Rambur, must. be regarded as the type of the 

1 Ent. News, vol. 14, p. 38, February, 1903. 

2Tdem, p. 36, February, 1903. 



no. 2089. NOTHS ON NEOTROPICAL DRAGON FLIES—WILLIAMSON. 617 

genus. In 1886, in his Revision du Synopsis des Agrionines, the 
American agrionines lacking Cu, were considered a genre Protoneura, 
2 subgenera, Microneura (with long legs with long and numerous 
bristles) and Protoneura (with short legs and moderate, less numerous 

bristles) being recognized. Under this last, 10 species are described, 
and a careful grouping of the species, based on venational characters, 
is worked out. These groupings serve admirably as an aid in the 
identification of species, but, as might be expected, larger material 
shows that in a very few details they are artificial. For example, 
the very different wings, figures 4 and 7 of plates 41 and 42, would 
fall together; and figure 10, plate 42, combines characters in such a 
way as to exclude it from both of De Selys’s groups. 

Doctor Calvert! describes (or redescribes) 6 new species, bringing 
the Central American species up to 7, for which 7 species groupings 
similar to De Selys’s, but amplified by other venational and other 
than venational characters, are given. This summary covers briefly 
about all that has been written on the relationships within the 
genus of the 16 known species. 

The study of British Guiana material collected by B. J. Rainey 
and L. A. and EH. B. Williamson led to a study of the groupings 
within the genus in relation both to the known species and to new 
species in this material. The conclusion has been that groups of 
generic rank are recognizable, and that it is desirable at this time 
to separate Protoneura into 4 genera. Venational differences 
between closely related agrionine genera are much more marked in 
the legion Protoneura than in the legion Agrion, for example. In 
the present paper calverti, corculum, and amatoria (see figs. 1, 2, 
and 3, pl. 41), for example, are considered congeneric, though they 
differ in two striking venational characters—the proportions of the 
3 antenodal costal spaces,” and the ending of Cu,. In the characters 
of Cu, corculum is like calverti; in its antenodal costal spaces it is 
like amatoria. If calverti and amatoria were separated generically 
the question of the generic position of corculum would be in doubt, 
and two decisions, in the absence of other determining factors, would 
be possible: One of the two characters could be regarded as the 
more important and corculum could be associated generically with 
one or the other species; or a new genus could be erected for corculum. 
That is to say, with our present knowledge, the existence of the 
species corculum, having one venational character of calverti and 
another venational character of amatoria, makes the generic separa- 
tion of calvertt and amatoria impractical. Were the number of 

1 Biologia Centrali-Americana, Neuroptera, pp. 140-145, April, 1903, and 394-397, Nov., 1907. 

2 The first antenodal costal space is the space from the wing base to the first antenodal; the second ante- 

nodal costal space is the space between the antenodals; and the third antenodal costal space is the space 
from the second antenodal to the nodus. 
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species involved large, and were such possible new genera not 
monotypic, added convenience might permit the erection of such 
new genera; at the present time there seems no warrant for such a 
minute breaking up of the genus. 

The four genera recognized in the present study are described in 
the following key and tabulation of venational characters. They are 
as follows: 

1. Protoneura; type, capillaris Rambur. 
2. Epipleoneura, new genus; type, lamina, new species. 
3. Psaironeura, new genus; type, remissa Calvert. 
4. Epvpotoneura, new genus; type, nehalennia, new species. 

The new generic names are suggestive of the manner of flight of 
these insects. In their compounding and in the selection of specific 
names for the six new species described in this paper I have had the 
advice of Prof. J. B. Parker. 

In agrionine wings generally, and in those with reduced venation 
especially, any shifting of one of the larger veins results in other 
striking readjustments of other parts. Consequently in such wings 
as Protoneura calverti, for example, where the maximum reduction 
of American agrionines is reached, there is a relative fixity of parts, 
which in a more complex wing might shift position with but little 
effect on adjoining parts. For example, the postnodals generally 
have well-defined descending cross veins with one of which M, bears 
a definite relation. The origin of M, is thus, when once fixed, 
pretty rigidly held in its place. When one part or character of a 
wing is located or described by reference to another part, and varia- 
tion appears, it may be impossible or difficult to tell which part has 
shifted. For example, variation in the position of the cubito-anal 
cross vein relative to the first antenodal may result from the shifting 
of either one or both of the two veins. A series of wing photographs 
of a species, enlarged to the same scale, would enable one to deter- 
mine the definiteness or instability of the position in the wing of the 
cubito-anal cross vein, the antenodals, the arculus, the nodus, and 
other parts. Such a study should be made in the interests of 
accuracy in defining the position of these parts. In tabulating wings 
I have noticed some shifting of the cubito-anal cross vein and both 
antenodals, and have detected no instability in the arculus or nodus. 
In one species it was noticed that, when the second antenodal is 
close to the arculus, the upper limb of the arculus is shorter than 
when the antenodal is more proximal. 

1 Compare the definite and normal bracing of these parts in calverti (fig. 1), for example, with the weak 

and unusual arrangement shown in the front wing of remissa (fig. 9), pls. 41 and 42. 
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KEY TO THE GENERA AND SPECIES. 

_@. Wings narrow, width about one-seventh the length or less; first antenodal costal 
space longer than the third, and about twice or more the second; R, arising at 
the subnodus, M, proximal; M, arising at or just proximal to the fifth postnodal 
in the front wings, at or just proximal to the fourth in the hind wings; M, ending 
HES) El gt Sy ff] 0 BAS) VES 0 apa pad ea Al tue ce tl Rae aca ae apa Protoneura.! 

b1. Cu, ending against or at the termination of the cross vein descending from the 
subnodus.? 

c!. Wings extremely narrow, the width about one-eighth the length; base to 
nodus over one-third the wing length and equaling the distance from the 
nodus to beyond the sixth postnodal; first antenodal costal space nearly 
equamue-tietaiher two... soa ee nena ese ete eS calverti. 

c?, Wing width about one-seventh the length; base to nodus about one-third the 
wing length and equaling the distance from the nodus to beyond the fifth 
postnodal; first antenodal costal space only slightly longer than the 
{RUE 0 al) ash Slap ede aol gh A SR li i Miya 8 SOR eS SP, Me corculum. 

b?. Cu, produced beyond the cross vein descending from the subnodus; otherwise 
like corculum above. The Central American species may be separated as 
follows: 

cl. Inferior appendages of the male as seen in profile with an acute superior 
tooth, or the inferiors longer than the superiors; dorsum of thorax of female 
predominantly black, or mesostigmal spine wanting. 

d‘. Male and female thoracic dorsum predominantly black; female with meso- 
stigmal spine present. 

é'. Abdominal segments 3-7 of male with small dorsal basal blue spots; female 
not separable from the next species. ......:...---..---------- cupida. 

e?. Dorsum of abdominal segments 3-7 of male basally three-fourths or more 
red; female not separable from the preceding species........ amatoria. 

d?. Male and female thoracic dorsum predominantly orange; dorsum of 
abdominal segment 3 of male with basal half or more yellow, 4-7 with very 
narrow basal rings (or wanting on 5-7); female without mesostigmal 
BID RILOME ene cee eiNey A rene wr Lae RRO Tee (ORL SG AL ose aurantiaca. 

c?. Inferior appendages of the male without an acute superior tooth, abdominal 
segments 3-7 with deep yellow narrow basal rings; female without meso- 
SITET EC UR Sy OE Te at IRI RAR SSG ea Mea FP AA Oem eg cea cara. 

1 Protoneura peramans Calvert from Guatemala is known to me only from descriptions and IT am not 

certain of its generic position. Specifically it may be recognized at once by, the following characters: 

Abdomen, male 42-43 mm., female 36-37 mm.; hind wing, male 23-24 mm., female 25.5-27 mm.; Rs arising 

at the subnodus, M3; proximal; Cu; produced beyond the cross vein descending from the subnodus; Mg 

arising nearest the sixth or seventh postnodal in the front wings, nearest the fifth in the hind wings. 

2 P. paucinervis Selys and P. erigua Selys probably belong here, butare known to me only from descrip- 

tions which do not enable me to determine their relationships to calverti and corculum. Some specific 

characters of the 4 species are discussed under calverti. 

3 Four South American species may belong under b? under a1, or more probably they belong in Epipleo- 

neura under 6! under a2. The 4 species may be briefly discussed: 

ephippigera Selys.—Male. Thorax above and laterally, excepting the metepimeron, shining black; 

abdomen 35-37 mm., hind wing 20-22 mm.; female not known; South America. 

humeralis Selys.—Female only known; considered by De Selys as possibly the female of ephippigera; 

mesepisternum and mesepimeron black with a yellow humeral line; posterior border of prothorax with a 
V-shaped excavation; abdomen 28 mm., hind wing 20 mm.; South America. 

tenuis Selys.—Not well described and known only from De Selys’s notes on 3 specimens from the Amazon. 

The original description (1860) and the later note (1886) have little in common; abdomen 26 mm., hind 

wing 16 mm. 

capilliformis Selys.—Male. Mesepisternum and mesepimeron black, with a fine, obscure, incomplete 

line on the middorsal carina; abdomen 27 mm., hind wing 16 mm.; female not described, though, to De 

Selys’s original Brazilian record, Calvertadds 3 males, 1 female (Odonata of the Neotropical Region, Ann, 

Carnegie Mus., p. 212). 
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a2, Wings not so narrow, the width one-sixth the length or more; first and third 
antenodal costal spaces about equal, the first less than twice the second; dis- 
tance from base to nodus one-third the wing length or slightly less. 

b1. R, arising at the subnodus, M, proximal; Cu, produced beyond the cross vein 
descending from the subnodus.....-.......-------0-e-eeeee- Epipleoneura.* 

cl. M, arising at the third postnodal in the hind wings. 
d'. M, arising at the fourth postnodal in the front wings; the second antenodal 

costal space shorter, than the other two. . 2... 5+. sie<<++-se eee incusa. 
d?. M, arising at the fifth or distal to the fourth postnodal in the front wings, 

the 3 antenodal costal spaces subequal................-.-.--- fuscaenea, 

c?, M, arising midway between the third and fourth or proximal to the fourth 
postnodal in the hind wings, at the fifth or more distal in the front wings, 
the second antenodal costal space shorter than the other two.--...- lamina. 

b?. R, arising distal to the subnodus, M, proximal, at or distal to the subnodus, or 
R, and M, joined at their origin into a single vein arising at or distal to the 
subnodus. 

c!, Cu, ending at the cross vein descending from the subnodus, the three ante- 
nodal. costal spaces aboutrequal .: -. 2.022205 25: 22. eee Psaironeura. 

d'. Dorsum of thorax and last abdominal segments with much red or yellow. 
e!. Superior appendages of the male subcylindrical, the inferiors terminated 

by a.small, blunt, curved pot: < .2 a6 +o ceca eee tenuissima.” 
e?, Superior appendages of the male forked, the inferiors without a point. 

cerasina. 
d?. Dorsum of the thorax and last abdominal segments with little or no red or 

yellow. 

e!. Abdomen of female 31 mm., 8 and 9 black; hind wing 19-20 mm . - remissa. 

e?. Abdomen of female 26 mm., 8 and 9 with basal articulations and the apex . 
of 9 pale; hind wine 19 mim. af 2 denied ic dod ee eee sancta.* 

c?. Cu, produced beyond the cross vein descending from the subnodus; M, 
arising at the fifth postnodal in the front wings, at the third or proximal 
to the fourth in the hind wings; first and third antenodal costal spaces 

about equal, the second much shorter, but more than one-half the third; 

stigma long and narrow, more than twice as long as wide. 
Epipotoneura nehalennia. 

The discussion of various species collected follows. 

PROTONEURA CALVERTI, new species. 

. Length cf abdémen, male 32-34 mm., ae 27-29; hind wing, 
male 17.5-18.5 mm., foanaa 18-19. 

Head.—Male. ee black; labium pale flesh colored; genae 
bright yellow ; 4 duller yellow spots across the head, 1 at the base of 
each antenna, and 2 on the frons in front; rear of head black. 

Female. Black; dorsum with metallic green and violet reflec- 
tions; labium pale flesh; genae almost white, greenish tinged; ante- 
clypeus with 3 pale spots, obscure or wanting; 4 spots across the 
head as in the male, but larger and clear pale yellow. 

1 See note 3 on p. 619. 

2 Tenuissima Selys from the Amazon is known to me only from description; both sexes are known. In 

coloration it is scarcely distinguishable from cerasina. 

8 Only the female of sencta Hagen from Brazil is known, and this to me only from descriptions. 
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Prothorax.—Male. Black; a large orange (red in life) spot on the 
middle lobe, slightly narrower at the middle and divided by the 
merest line of black; hind lobe slightly emarginate at the center. 

Female. Black; a light yellow spot on the side of each lobe, form- 
ing an interrupted lateral stripe, which is continued onto the meso- 
thorax by a spot on the mesothoracic lamina; hind lobe convex. 

Thoraz.—Male. Black; mesepisternum with a large triangular 
orange (red in life) spot below; this spot is about half the length of 
the mesepisternum and below attains nearly the full width of the 
mesepisternum, reaching the humeral suture and separated from its 
fellow on the opposite side narrowly by black in the middorsal line; 
the black inclosed between the orange spots is triangular in shape, 
the apex below; an isolated, short and wide band of pale bluish on 
the metepisternum, surrounding the metastigma; metepimeron pale 
bluish below for its entire length, the pale encroaching most on the 
black near the middle of the second lateral suture, which however 
is not reached by the pale area; metasternum pale flesh, a black 
transverse band just posterior to the third coxae. 

Female. Black; middorsal carina and a narrow humeral stripe 
pale yellow, the latter more or less interrupted above at one or two 
points; metepisternum with a flesh colored or pale yellow area similar 
to the same area in the male but more extensive; below similar to 
the male. No mesostigmal spines or processes. 
Abdomen.—Male. Black; 1 and 2 each with a lateral, quadrate, 

pale blue spot; ventral edge of sides of segments 7-9 yellowish, wider 
on 8, very narrow on the other two; 3-6 very long and slender, 4-6 
each slightly longer than 3; these 4 segments make up over three- 
fourths the total length of the abdomen. Appendages black, the 
superiors brown at the middle. 

Female. Black; 1-2 similar to the male; very narrow basal rings 
on 3-6; a narrow ventral edge of yellowish on sides of 6—9, wider on 
8 and 9. Genital valves slightly exceeding 10, the long slender palps 
slightly exceeding the conical black appendages, which are shorter 
than 10. 

Legs.—Male. Coxae and the extreme base of femora flesh colored; 
otherwise all black. 

Female similar to the male, but basal balf (first legs) to two-thirds 

(last legs) of the femora pale, the pale area with a median brown 
patch. 

Wings clear and shining; stigma black inethe male, dark brown in 
the female. The 3 antenodal costal spaces of the front wing of a 
male are in length, respectively, 6, 3, 34 in units of an eyepiece 
micrometer; of a hind wing, 5?, 3, 3. In the front wing the total, 
124, reaches from the nodus almost to the eighth postnodal; in the 
hind wing the total, 113, reaches to just beyond the seventh post- 
nodal. In the front wing of a female the spaces measure 5, 2%, 34; 
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the total, 114, reaching from the nodus to just proximal to the 

seventh postnodal. The spaces of the hind wing measure 5, 22, 34; 

the total, 103, reaching from the nodus to just distal to the sixth 

postnodal. In the 25 wings of this species tabulated as to various 
characters, the stalks of the sectors of the arculus were studied but 
not tabulated. In 2 front wings and 2 hind wings only short stalks 
were present, but in all other cases the stalk of the sectors was long 
or very long—the longest detected in all the wings of the various 
species tabulated. It is possible that this character should have 
been added to those tabulated. 

Described from 16 males and 6 females, Cashew Creek, Tumatu- 
mari, British Guiana, February 8, 9, and 11, 1912, and 4 males, 1 
female, small creek just above Potaro Landing, British Guiana, 
February 10, 1912. Type, a male, and allotype, a female from 
Tumatumari, February 8, in my collection. Named for Dr. Philip 
P. Calvert, whose leadership in systematic American Odonatology 
for 20 years has won the gratitude and admiration of all students of 
dragonflies. . 

Paratypes.—Cat. No. 19214, U.S.N.M. A male and a female from 
Tumatumari, British Guiana, February 9, 1912. 

Cashew Creek is a small sluggish stream, during low-water stage 
2 to 6 feet wide, flowing in a mud bed through woods. During low- 
water stage it is the first flowing water entering Potaro River above 
Tumatumari on the same side of the river. Just above Potaro Land- 
ing is a similar smaller and more shaded stream. In shade this species 
is all but invisible on the wing. As the males came out in the sun- 
light, to flutter almost motionless near the water’s surface, the red 
thoracic spots would suddenly appear like tiny flames to attract the 
attention of the collector. Usuaily some time elapsed before the rest 
of the insect could be discerned and its position determined. When 
they moved the direction of flight could rarely be seen. After some 
experience with them I became more adept in locating them over the 
water and could more quickly distinguish the various parts of the 
body. But a hurried collector, and one unappreciative of the 
phantomlike character of some of the slender, shade-frequenting 
tropical agrionines, might have passed up and down the creek many 
times without detecting the presence of this beautiful and graceful 
insect. Twice in Trinidad at different small streams I caught the 
flame-flash of the red-spotted thorax of this or a similar species, but 
in neither case was I able to obtain a second glimpse of the insect 
itself. 

The female oviposits in submerged leaves, the apex of the abdomen 
brought almost directly beneath the wing bases, the first 4 segments 
held aloft and the last 6 segments directed almost vertically down- 
ward, in a position suggestive of an ovipositing ichneumon-fly, 
Thalessa. 
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Of the four species, paucinervis Selys, exigua Selys, corculum Cal- 
vert, and calverti, both sexes are known. ‘The first two species, from 
Brazil, are known to me only from descriptions. Paucinervis is, to 
judge by color, closely related to corculum, but it remains to be seen 
whether its venational characters are those of corculum or calvertt. 
Venationally the same is to be said of exigua, in which the thoracic 
pattern (little black and similar in the two sexes) and the shorter 

inferior appendages of the male suggest an altogether different rela- 
tionship. Specifically the 4 may be separated as follows: 

Male.—Dorsum of thorax largely black, with large, isolated, trangular red spots on 
NP EEA Lea SSSR RIN ah OS ia A epee eee eo ae ne nn calvertt. 

Dorsum of thorax largely yellow or red. 
This red or yellow isolated on dorsum......... . Seo, <COne Rian: 
This red or yellow continuous with h pale beads areas. 

Mesepimeron with black.........--.-.....--..----....--paucinervis. 
Mesepimeron without black. Beas eee Sea ee lee bineed at Ste exigua. 

Female.—Thorax largely orange. -- ee i he ot iat ain A ca ae 
Dorsum of thorax ieee fete 

Metepimeron with black markings.................-..2.--..-- calverti. 
Metepimeron without black. 

Metepisternum with some black above...-.............. corculum. 
Metepisternum without black above.........-......-. paucinervis. . 

PROTONEURA CORCULUM Calvert. 

Morales, Guatemala, May 27, 1909, 3 males. This is the second 
record for this species, the original material, 2 males, 1 female, 
having been taken at Livingston, Guatemala. The pale dorsal 
thoracic color is red, not pale blue as described. Fora discussion of 
relationships, see under P. calvertt. 

PROTONEURA AMATORIA Calvert. 

Morales, Guatemala, May 27, 1909, 1 male; Los Amates, June 21, 
1909, 5 males, 2 females. 

Costa Rica: Rio Tizate, south of Turrucares, December 22 and 23, 
1909, Calvert and Tristan, 21 males. A pair of the specimens from 
Los Amates is deposited in the United States National Museum. 

Trinidad: Diegomartin River, near Port of Spain, February 29, 
1912, 2 males, 1 female. Diegomartin is a small stream, at low-water 
stage with much of its bed dry. Like other hill streams about Port 
of Spain, it is very easy to follow the stream’s bed, as the water is 
generally shallow and the bottom hard. Clumps of bamboo grow on 
the immediate banks at many places along Diegomartin, and below 
the mass of tough fibrous roots which form a vertical bank are fre- 
quently pools of deeper water. Amatoria was taken in the shadow of 
these masses of bamboo roots. Its capture in Trinidad, far from 
where I collected the types in Honduras, was indeed a surprise. 
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Doctor Calvert has made the following notes on living Costa Rica 
material: 

Male: Eyes bright red in uppermost third, brown in middle third, pale green in 

lowermost third, these three colors marked off distinctly from one another in horizontal 

bands; one black pseudopupilla visible in each band, but less distinctly in the 
brown. Body colors red, black, and yellow, the last as a transverse median line on 
frons, a narrow margin to the free edge of the labrum, genae, labium, most of meta- 
pleura, pectus, legs, sides, and ventral surface of segment 1, and ventral edges of 
tergites of 2-9. Female: Eyes colored as in the male but the red less bright and less 
extensive; no red on the rest of the body, which is dark brown (thorax) and black 
(abdomen), marked with yellow. Thisspecies flew along the banks, close to the water, 
where it was shallow and not very swift. The male and female flew together, the male 

holding the female, which oviposited in submerged leaves fallen from the trees 
overhead. ; 

The variation in the extent of red on the mesepisternum of the 
male is very great and is apparently independent of locality, Doctor 
Calvert’s material from one locality in Costa Rica showing all varia- 
tions. In the darkest phase the antehumeral red area at its widest 
point is less than half as wide as the black area lying between it and 
the middorsal carina, and is separated from the antealar red spots by 
a distance about equal to the width of the mesepisternum. Three of 

. Doctor Calvert’s 21 males show this pattern. Thirteen males are about 
the pattern shown in figure 15 (pl. 43.) Five have the antehumeral 
and antealar red joined, in two cases the red constricted at the point 
of joining, while in the remaining three this point is entirely obliter- 
ated, the broad red antehumeral stripe extending from the wings to 
and onto the prothorax, completely isolating the oval-shaped mid- 
dorsal black, which, on either side of the middorsal carina, occupies 
an area on the mesepisternum about equal to the red. The speci- 
mens from Trinidad are colored like the 13 Costa Rica males. 

PROTONEURA CUPIDA Calvert. 

Los Amates, Guatemala, June 19, 1909, 1 male, along Rio San 
Francisco, a small stream 10 to 20 feet wide. 

PROTONEURA CARA Calvert. 

Agua Caliente, Department of Santa Rosa, Guatemala, June 2, 
1909, 2 teneral males; Gualan, Guatemala, June 14, 1909, 1 male. 

PROTONEURA AURANTIACA Selys. 

Los Amates, Guatemala, June 21, 1909, 5 males, 1 female, along a 
small wet-weather stream in woods. One of the male specimens is 
deposited in the United States National Museum. : 
Some doubt existed as to the identification of aurantiaca,! so a 

male was sent to Monsieur Severin for comparison with the De Selys — 
material. Doctor Ris reported as follows: 

There are in the Selys collection two specimens under this label: (1) Bears a label 
with aurantiaca canceled and crocea written in Selys’s hand, and a second label with 
paucinervis alone. This specimen is clearly different from Mr. Williamson’s specimen 

1See Calvert, Biologia Centrali-Americana, Odonata, p. 143, April, 1903. 
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aurantiaca from Los Amates. (2) P. aurantiaca, Panama, 2 green labels; this speci- 

men is certainly Mr. Williamson’s species, though having the black bands of the 
thorax somewhat narrower; the appendages are the same. 

The female of aurantiaca, not previously known, is described below. 
Length of abdomen, female, 27 mm.; hind wing, female, 18 mm. 
Head similar té male, with the following exceptions: Pale areas in 

front slightly more extensive, the labrum with the lower third pale, 
not entirely black as in the male. The geminate orange spot on the 
dorsum of the frons at its anterior edge in the male is entirely wanting 
in the female. Thoracic markings similar in the two sexes, but the 
dark markings more extensive in the female; especially true of the 
middorsal stripe, which is about twice as wide asin the male. In the 
female, as might be expected, the pale colors are less brilliant, espe- 
cially on the lower part of the thorax and the legs. No mesostigmal 
spine. 
Abdomen black above, a narrow basal ring on 3; 1-7 with sides 

above dark and lower half pale; 3 and 4 apically encircled with dark; 
8 and 9 each with a lateral pale spot; 10 black. Genital valves 
reaching the end of 10, the long slender palpi exceeding the conical 
short appendages which are shorter than 10. 

PROTONEURA CAPILLARIS Rambur. 

This, the type of Protoneura, is found only in Cuba, where no other 
species of the genus are known to occur; mesepisternum and mese- 
pimeron (the latter not entirely in the young) black or violet-black; 
male abdomen with segment 3 about five times as long as 2, and the 
basal fourth dorsally blue; 4-6 with pale basal rings; 7 blue with an 
apical brown ring; 8-10 black, a little yellow on the sides; female ab- 
domen bronze black, 3-7 with pale basal rings and larger black apical 
rings; abdomen, male 30-30.5 mm., female 25-26 mm.; hind wing, 

male 16.5-17 mm., female 17.5-18.5 mm. 
In the key to genera and species capillaris will fall in 6? under a’. 

It may be separated at once from the Central American species falling 
under the same section by the unmarked black or violet-black mese- 
pisternum. 

I am indebted to Doctor Calvert for the loan of the left front and 
hind wings of a male from Cuba, collected by C. L. Wright, in the 
Academy of Natural Sciences of Philadelphia. Doctor Calvert also 
sent me a sketch of the basal parts of the right wings of the same 
specimen. 

EPIPLEONEURA LAMINA, new species. 

Length of abdomen, male 29-31 mm., female 26.5; hind wing, male 

18-19 mm., female 18. 
Head.—Male and female. Black above with green reflections; 

labium pale flesh; lower third of labrum dull pale yellow; anteclypeus 
and frons below in front light yellow, continuous with the genae, 

59758°—Proc.N.M, vol. 48—14——-40 
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which are green against the eyes; a triangular greenish yellow spot, 
surrounded with black, in front of each antenna and on the frons in 
front. 

Prothoraz.—Male and female. Above dark shining green; sides 
brown, darker against the green, paler below; beneath pale flesh; 
hind lobe low, convex. 

ce ePhorag! —Male and female. Dark shining green above, including 
the mesepisternum and mesepimeron and the upper end of the mete- 
pisternum; a very short and narrow superior brown humeral stripe; 
sides below the green area very pale brown, almost flesh, passing into 
pale flesh beneath; the pale area of the metepisternum more or less 
definitely edged with dark. 
Abdomen.—Male. Above black, the basal segments with green 

reflections; obscure, scarcely evident brown basal rings on 3-7; 
apical articulation of 7 pale; apical third or fourth of 9 pale in life 
(pale blue’), in dried material dark dull brown; sides dark, shading — 
below into the obscure yellowish brown of the under parts; append- 
ages black. . 

Female. Similar to male; pale area of sides more extensive (dor- 
sal black narrower); apical articulations of 7-8 pale. Genital valves 
slightly exceeding 10, the long slender palpi reaching the end of the 
conical appendages which are shorter than 10. 

Legs.—Male and female. Coxae and bases of femora pale flesh, the 
femora shading apically into pale brown, black at the extreme apex; 
tibiae and tarsi pale, joints dark. 

Wings more or less slightly tinged beyond the arculus or nodus; 
in one case with milky reflections; stigma very dark brown, almost 
black. 

Described from 5 males, 1 female, Wismar, British Guiana, January 

30 and 31, 1912; 2 males, Tumatumari, British Guiana, February 9 
and 11,1912; and 3 males, Potaro Landing, British Guiana, February 
10,1912. Type, a male and allotype, a female from Wismar, in my 
collection. The name refers to the shape of the terminal shdasaaed 
plate of the male. 

Paratype-—Cat. No. 19215, U.S.N.M. A male from Wismar, 
British Guiana, January 31, 1912. 

Between Wismar and Christianburg is a small stream flowing into 
the Demerara River and crossed by the footpath between the two 
towns. In the afternoon the backward flow of the river due to tides 
makes this stream almost unwadable near its mouth. We were 
attracted to this muddy, log-choked creek by the beautiful Diastatops 
dumidiata, which we found nowhere else. The banks of the creek are 
generally covered with impenetrable brush and the exposed margins 
are slippery and treacherous, due to the rise and fall of water over 
them. At places logs are piled so indiscriminately in the creek that 
progress is slow and difficult; and at places the overhanging bushes 



No. 2089. NOTES ON NEOTROPICAL DRAGONFLIES—WILLIAMSON. 627 

completely shade the stream. It was among these bushes that £. 
lamina and E. fuscaenea moved with drifting flight from near the 
water’s surface to rest in the dense vegetation. 
When this study was first begun, lamina and incusa were con- 

fused as one species. A male of one of these (I believe certainly 
lamina) and a male of fuscaenea were sent to Monsieur Severin for 
comparison with Selys’s material. At the same time a male of P. 
aurantiaca was included, and this is discussed under that species. 
In my letter with the material to Monsieur Severin I asked him par- 
ticularly to compare the South American specimens with humeralis, 
tenuis, and capilliformis. Through Monsieur Severin’s kind offices 
this material was studied by both Griinberg and Ris. Doctor Griin- 
berg thought the 2 specimens I sent were the same species, very near 
to capilliformis but differing in the appendages, and certainly different 
from both humeralis and tenuis. When Doctor Ris studied the speci- 
mens the end of the abdomen of one (lamina) had been lost. Of 

fuscaenea he says: ‘‘The appendages are very different from those of 
capilliformis type.” Since Doctor Grinberg failed to separate lamina 
and fuscaenea by the appendages (though they are really different), 
it is fair to infer that the appendages of capilliformis are clearly 
different from both lamina and fuscaenea. Of tenuis in the Selys 
collection Doctor Ris says, ‘‘It is a very miserable teneral male speci- 
men resembling lamina and fuscaenea in shape and dimensions. I 
can not without a misroscope be sure of the appendages in their bad 
condition.” Of P. humeralis, “The female looks quite different, is a 
good deal larger and can not possibly be the female of lamina or 
fuscaenea.”” In a later communication he says, “ Regarding your 
Protoneuras, seen by me at Bruxelles, I think you may quite safely 
describe them as new.” 

EPIPLEONEURA INCUSA, new species. 

Length of abdomen, male 28.5-30 mm.; hind wing, male 17-18. 
Head.—Male. Black above with green reflections; labium and a 

narrow lower border on labrum pale flesh; anteclypeus and genae 
pale green. 

Prothorax.—Male. Dark shining green or black above and on sides; 
pale flesh below; hind lobe low, convex. 

Thorax.—Male. Above dark shining green, covering the mese- 
pisternum and mesepimeron, somewhat duller on the latter, and with 
a narrow brown humeral line; metepisternum brown above the 
stigma, darker on the sutures and above, the latter with some green 
reflections; metepimeron brown above opposite the green area of the 
metepisternum; below these colored areas and beneath, pale flesh. 

Abdomen.—Male. Above black, the basal segments with green 
reflections; obscure narrow brown basal rings on 4—7; apical articu- 
lations on 7, and to a lesser extent on 8, dull yellowish brown; sides 
black, brown on the extreme lower edge and shading into the dull 
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yellowish brown of the underparts. Appendages black or very dark 
brown. The apical one-third or one-fourth of the dorsum of 9 may 
be pale in life; there is a very slight indication of this in dried material. 

Legs.—Male. Coxae and extreme bases of femora pale flesh, rest 
of femora brown, paler basally and growing darker apically, the 
extreme apex black; tibiae and tarsi pale, dark at the joints. 

Wings——Male. Clear, with slight, more or less faint brownish 
tinge beyond the arculus; stigma brown. 

Described from 3 males, one very teneral, Tumatumari, British 
Guiana, February 5 and 9, 1912; and 1 male, Rockstone, British 
Guiana, February 1, 1912; the last, the type in my collection. 
The specific name refers to the shape of the terminal abdominal plate 
of the male. | 

Paratype-—Cat. No. 19216, U.S.N.M. A male from Tumatu- 
mari, British Guiana, February 9, 1912. 

Frequents small wooded streams. For notes on identity, see under 
E. lamina. : 

EPIPLEONEURA FUSCAENEA, new species. 

Length of abdomen, male 26.5-27 mm.; hind wing, male 17— 
17.5. 

Head.—Male. Black; labium pale flesh; lower third of labrum 
yellow; anteclypeus, excepting a round median black spot, and frons 
below in front, dull pale yellow, continuous with the pale greenish 
genae. 

Prothoraz.—Male. Dorsum dark shining green, less clear than in 
the two preceding species; sides dark ruddy or bronzy brown; beneath 
light brown. = 

Thoraz.—Male. Above dark shining green, less clear than in the 
two preceding species, covering the mesepisternum; below and behind 
the humeral suture to the latero-ventral metathoracic carina dark 
ruddy or bronzy brown with greenish reflections, especially on the 
mesepimeron and adjoiming the wing bases; beneath very light 
brown, pale flesh posteriorly. | 

Abdomen.—Male. Black; very faint and obscure paler basal rings 
on 4-7; sides below but slightly paler than the dorsum; under parts 
dark brown. Appendages black. . 

Legs-—Male. Coxae brown; femora at extreme base pale flesh, 
otherwise black; tibiae narrowly black beneath from the base to near 
the apex, otherwise pale flesh except at the extreme apex, which is 
dark; tarsi pale with dark joints. 

Wings clear, sometimes very slightly tinged with brownish apically 
and anteriorly; stigma black. 

Described from 4 males, Wismar, British Guiana, January 30 and 
31, 1912, in my collection. The specific name refers to the thoracic 
color. For further notes and identity, see under EF. lamina. 
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Paratype.—Cat. No. 19217, U.S.N.M. A male from Wismar, British 
Guiana, January 30, 1912. 

PSAIRONEURA REMISSA Calvert. 

The following captures may be recorded: 
Guatemala: Puerto Barrios, June 23, 1909, in woods along a small 

stream, only a few feet above sea level, 2 males. Los Amates, June 
21, 1909, along a small wet-weather stream in woods, 1 male. 

Costa Rica: All collected by Doctor and Mrs. Calvert, Florida Road, 
west of Guapiles, by side of shady brook in forest, June 3, 1909, 1 
male. Reventazon Valley, near Juan Vinas, small streams, elevation 
2,500 feet, June 28, 1909, and April 28 and May 31, 1910, 5 males, 1 
female. Upper Reservoir, Banana Riu, forest, November 9, 1909, 
2 males. 

In the Costa Rica material the metepisternum and metepimeron 
are largely pale; in the Guatemala material both are largely dark, 
in the extreme the metepisternum entirely black, except a small area 
about the metastigma, and the metepimeron, except the area imme- 
diately adjoiming the latero-ventral carina. 

Doctor Calvert has kindly given me the following notes on his 
Costa Rica material: 

Male, eyes bright red in front, yellowish (pale yellow) below, dark brown with some 

blue reflections above; dorsum of head, thorax, and anterior abdominal segments, 
dark metallic green; nasus with blue reflection and a blue spot on each side of ocellar 
triangle; frons anteriorly, most of clypeus and lips, metapleuron, pectus and inferior 
lateral margins of 1-8, pale brownish yellow; 9 or 9 and 10 pruinose white, and this 

area, is the only part of the insect that was visible as it ‘‘floated” in the gloom of the 
forest over clay mud about a small water hole. At Juan Vinas along a deeply shaded 
rivulet, near to and west of Rio Naranjo, June 28, 1909, 2 males were taken moving 

over the water’s surface, an inch or two above it, hardly visible except for the con- 
spicuous paler blue ninth abdominal segment (faded after death). Female, eyes 
greenish-yellow below, dark brown above; much less bluish reflections on nasus, but 
blue spot present on each side of ocellar triangle; mesepimeron pale brown, meta- 
pleuron yellow; hind dorsal margin of 6-8 narrowly pale blue. 

PSAIRONEURA CERASINA, new species. 

Length of abdomen, male, 26 mm.; hind wing, 16.5. 
Head.—Male. Beneath and rear of eyes pale flesh; in front, 

including the extreme lower edge of the frons, very pale obscure yel- 
low; labium with a large geminate black spot across its base, and a 
stripe of black of equal width on the clypeus, these two black areas 
isolated; above black with metallic green reflections; antennae brown. 

Prothorax.—Male. Flesh color with suggestions of red, especially 
dorsally; the posterior lobe low, convex, and largely occupied 
medially by an extension of the median dark color of the mesepisterna. 

Thoraz.—Male. Dorsum for its entire length with a uniform stripe 
of metallic blue which covers, on either side, about one-half of the 
mesepisternum; on either side of this middorsal stripe, orange or 
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reddish flesh color without dark markings, and passing insensibly into 
pale flesh on the metasternum (exactly resembling a Metaleptobasis). 
Abdomen.—Male. Segment 1 continuing the pale color of the 

thorax, with a shining blue-black apical ring which is widest in the 
middorsal line; 2 similar, with the color of the apical ring covering 
all the middorsum but the extreme base; 3-6 black, each with a 
narrow pale yellow basal rmg which is narrowed or interrupted in the 
middorsal line; posterior to the middle of each of these segments is a 
scarcely discernible brown area, in length about equal to the black 
area posterior to it; 7 at its base is colored like the preceding segments 
but about its middle it begins to change to red, and at its apex it is en- 
tirely this color; 8-10 red. Appendages dark reddish brown, almost 
black externally, pale internally. Inferior appendages barely discern- 
ible in lateral and dorsal views; in posterior view they are seen as flat- 
tened, equilateral triangular bodies with each side slightly concave, 
the posterior surface not bearing any spine or tubercle which makes 
the so-called ‘‘inferior appendage,” as seen in profile or dorsal view, 
in the larger number of species. The real significance of ‘‘inferior 
appendages present” and “‘inferior appendages absent” in this and 
related species is that in one case the posterior surface of the inferior 
appendage bears or is projected into some sort of a posterior tubercle 
or prominence which is wanting in the other case. 
Legs—Male. Pale yellowish; femora each with a subapical pale 

brown area, and a similar area on each tibia at about one-third its 
length. 

Wings beyond the nodus slightly milky, stigma black. 
Described from 1 male, Wismar, British Guiana, January 30, 1912, 

in my collection. Just back of Wismar and north of the railroad 
track is a bit of brushy swampy woods in which numerous small 
streams lose themselves. The specimen was taken here among the 
rank vegetation. In life it is a delicate and beautiful insect, the 
translucent red parts of the thorax and especially the abdomen 
suggesting the specific name. 

EPIPOTONEURA NEHALENNIA, new species. 

Length of abdomen, male 25 mm., female 22; hind wing, male 15 
mm., female 15. 
Head—Male. Black, above with green reflections; labium pale 

flesh; lower half of labrum dull pale yellow; anteclypeus and frons 
below in front light yellow, continuous on either side with the yellow 
genae; a very small triangular green spot, surrounded with black, 
in front of each antenna and on the frons in front. 

Female similar to male; base of labrum brown instead of black, 
and the green spots in front of the antenna larger and with a nar- 
rower border of black. 
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Prothorax.—Male and female. Dark shining green above, pale 
flesh below; hind lobe low, convex. 

Thoraz.—Male and female. Above dark shining green, entirely 
covering the mesepisternum and mesepimeron and the upper end of 
the metepisternum; below this and beneath pale flesh. 
Abdomen.—Male. Above black, 4-6 with very narrow pale basal 

rings; apical articulations on 7-9 narrowly yellowish; sides below 
shading out to pale dull yellow of the under color; lateral pale area 
widest on 8-9; appendages very dark brown, extreme apex black. 

Female similar to male but the dorsum more metallic and on the 
basal segments especially with greenish reflections; dorsal color nar- 
rower, so the sides are more extensively pale; very narrow basal 
rings on 2-7; pale apical articulations on 7-8 only. Genital valves 
not reaching the apex of 10, the short palpi, with a knobbed or 
swollen base, slightly exceeding 10; appendages conical, slightly 
shorter than 10. 

Legs——Male and female. Pale flesh, extreme apex of femora, 
tibiae and tarsi black. 

Wings clear with milky reflections in one female; stigma brown, 
darker in the male. 

Described from a male and a female, pairing, from Potaro Land- 
ing, British Guiana, February 10, 1912, in my collection; and 1 - 
female, Tumatumari, British Guiana, February 8, 1912. The male 
from Potaro Landing is the type. The specific name is an, allusion 
to the superficial resemblance to species of the genus Nehalennia. 
Paratype—Cat. No. 19218, U.'SS.N.M. A female specimen from 

Tumatumari, British Guiana, February 8, 1912. 

In the tabulation of characters the following material has been 
studied, each wing meaning one front and hind wing: 

Protoneura calverti, 16 male wings, 9 female wings; P. corculum, 
8 male wings, 2 female wings; P. amatoria, 23 male wings, 2 female 
wings; P. aurantiaca, 10 male wings, 2 female wings; P. cara, 6 
male wings; P. cupida, 4 male wings; P. capillaris, 1 male wing and 
drawing by Doctor Calvert of basal parts of another; EHpipleoneura 
fuscaenea, 8 male wings; EH. incusa, 8 male wings; EF. lamina, 
20 male wings, 2 female wings; Psatroneura remissa, 23 male wings, 
2 female wings; P. cerasina, 2 male wings; Epipotoneura nehalennia, 
4 male wings, 2 female wings. Of this material one hind wing of 
corculum and one front wing of cara were damaged and certain parts 
lost. In tabulating characters the sexes were kept separate, but, 
as sexual differences were not apparent, the data were combined in 
the following table. 



you. 48. PROCEEDINGS OF THE NATIONAL MUSEUM. 632 

*T
ep
ou
ys
od
 

Wx
XI
s 

wr
[r
ec
er
cc
ee
ct
ec
oe
sc
oe
nc
io
sa
ro
ry
 

|
 

0}
 

[e
ur
xo
id
 

ys
nf

{ 
S
u
s
i
e
 

2
 

‘O
z 

e
e
e
 

Co
e 

ap
 

ic
e 

Ra
i 

da
l 

Wg
 

2h
 

Mc
a 

ec
t 

||
 

: 
“s
ep
ou
js
od
 

WX
Is
 

pu
s 

TI
E 

O
e
 

ee
l 

ea
e 

o
e
 

We
e 

oe 
tel

e 
se
ne
ee
se
le
er
ee
ee
ee
el
og
g 

aa
p 

[r
ee

ee
ee

ee
-[

-e
ee

ee
+e

e-
l-

-q
uo

ma
 

|
 

ma
aa
ni
aq
 

S
e
e
 

pp
eu
ns
od
 

61
 

BP
 

Sa
r 

ee
 

FE
R 

a
o
 

e
e
 

w
a
e
 

we
 

L
e
 

m
e
l
e
 

e
e
 

M
e
e
 

o
e
 

e
e
l
 

e
e
 

ai
el
ec
in
ew
e|
|p
ia
gl
e 

ee
 

ota
nrs

 
of
, 

ex
p 

|-
*q
uo
l 

W
U
E
 

04
 

Te
Is
Tp
 

As
nl
 

Su
IS
tI
e 

SA
Y 

“S
T 

rie
 

a
,
 

Bale 
a
e
 

C
e
t
 

AI
RS
 

a 
S
s
 

M
a
l
i
c
e
 

So
ma
n 

+ 
O
p
e
 

e
e
e
 

Tl
ie

 
ee
 

a
i
t
 

Sa
ag
 

fe
) 

i
 

%
0
0
1
=
0
1
 

V
e
 

a
e
 

s
t
o
n
e
 

“*
 

T
e
p
o
m
j
s
o
d
 

Y
A
Y
:
 

4
B
 

e
u
r
e
 

C
W
 

Z
T
 

a 
ee
 

ee
 

ee 
ea
l 

ee
 

ee 
%>o 

=9 
|%c

, 
=9
 

|%
o0

1t
=t

 
|%
00
r=
r 

|%
or
 

=1
 

|%
oe
 

=9
 

|%
ss
 

=2
z 

‘j
ep
ou
js
od
 

y
y
y
 

D
U
T
=
9
 

| 
a
s
 

Y8
6 

=L
 

0
6
 

=
E
1
)
%
S
L
 

= 
"4
 

3 
P
e
r
e
y
 

%
e
 

=
 

|*
"g

uo
1g

 
|
 

07
 

pe
ur
xo
id
 

ys
nf
 

su
rs
te
 

2x
 

“o
T 

i 
a
i
,
 

sa
ke
 

a
t
o
 

e
e
 

a
l
t
 

%
E
8
 

=S
 

|%
0S
 

=9
 

|%
r 

=T
 

S
i
e
u
a
u
y
s
o
d
 

ea
hi
ai
 

e
e
 

T
e
 

ne
 

l
e
e
 

e
e
 

e
e
 

e
a
e
 

e
a
 

g
e
 

a
 

m
a
k
 

c
c
 

l
e
a
 

D
e
 

e
e
 

e
e
e
 

re
st
 

r
h
 

ah 
a
c
l
 

TU
L 

SU
IT
 

sc
al
sw
d 

ate
 

at
ga
e 

lot
ta 

se
ta
 

«a
le
 

ea
n 

Mes
a 

en
 

© sa
eo
ee
ee
 

la
te

 
et
y 

Sa 
ee
e 

as 
%O
L 

=1
 

PO
ET
 

|
 

Us
es
ed
, 

As
ap
! 

‘j
ep
ou
ys
od
 

G
e
e
t
 

C
e
l
e
 

i
e
 

e
e
e
 

C
l
e
e
 

w
e
e
k
 

e
e
 

c
l
e
 

ee
 

a
e
 

we
te
ee
|e
se
ee
er
 

ce
 

|e
ee

es
ee

ee
 

|
 

ea
tt
on
 

T
O
R
O
S
 

SP
 

Aa
nl
 

a
y
 

e
a
e
 

ad
 

“59
 

ar
 

se
gs
 

aa 
S
|
 

la
me
 

aR
 

ee
 

ag 
ai
 

Sa
te
s 

ca
pa
 

ba 
o
e
 

=¢ 
|%
00
1r
=c
z 

|-
*-
pu
r 

R 
E
B
s
 

Ri
k 

ee
 

ee
 

ae 
a 

eg
 

e
e
e
 

om
ea
ee
or
es
® 

(o
ut
 

Fe
e 

e
e
 

ee
 

ee
 

e
e
 

a
e
 

ea
l 

a
e
 

ae 
ca
e 

er 
ca

nt
ar

e 
acs

 
%0
0I
=S
 

|%
e9
 

=I
 

|%
6 

=
o
 

1
 

r
e
e
 

e
e
e
 

Pe
e 

ee
r 

Ee
e 

en
te

r 
Le

e 
hy
 

= 
"t
ep
ou
ys
od
 

T1
.1
N0
} 

Sl 
32
 

ie 
al

 
as 
e
e
 

a
e
 

%
0
6
 

=
0
8
 

|%
2r
 

=
1
 

wr
ec

ce
sc

cc
is

ss
es

ec
ee

sl
ss

en
ur

er
 

|
 

o1
 

[
e
u
r
x
o
i
d
 

qy
sn

f 
Su
rs
ta
e 

%p
y 

“Z
T 

CAC 
ap

e 
ie
 

Aa
d 

tac
eae

 
t 

GU
ai
a 

ae 
aa
 

ae
 

ai
e 

el
 

aw
n 

By 
ho

 
%0
S 

=9
 

|r
 

=1
 

| 
‘s
fe
po
uy
so
d 

yy
an
oj
 

pu
e 

pa
r)
 

: 
t
a
 

NG
, 

|
 

e
c
o
m
e
e
 

S
b
 

ae
 

ae
 

|
e
 

ae
 

B
e
 

Be
e 

e
e
 

a
e
 

S
e
 

i
 

e
e
 

S
e
 

e
e
t
 

o
o
 

P
u
r
y
 

|
 

W
o
e
M
j
o
q
 

S
e
e
 

Ir
 

i
e
 

im
al

 
a2
) 

Re
s 

aa
a 

Y
P
 

=9
 

[
=
 

|%
OL
B 

=k
 

O
M
 

i
e
n
e
.
 

7p
. 

B
l
e
 

Se
 

Or
 

Ie
 

a 
e
a
l
 

g
e
e
 

ae
 

SS
 

P
e
a
s
 

e
e
 

a
 

U
y
 

TI
} 

07
 

[e
IS
sT
p 

ys
l 

Su
Ts
|I
e 

2P
L 

“O
T 

i
e
 

S
a
l
e
s
 

Se
e 

ian
 

cee 
cea

 
ye 

RI
A 

ec
we
e 

tk
 

S 
2
g
 

a
e
 

e
A
 

c
e
 

|
 

e
e
e
 

a
 

6 
PS 

N
D
,
 

x
e
 

a
e
 

e
e
 

|
 

E
M
S
 

e
t
o
 

Fo
o 

F
o
 

R
C
C
L
 

W
D
C
C
 

C
I
E
N
T
 

T
C
P
 

E
k
e
 

SE
 

B
A
 

LC
 

Fa
 

“
U
l
 

I 

%
9
Q
 

a
 

o
r
l
 

[
e
a
e
 

a
 

“
o
v
o
 

F
r
 

%
0
6
 

0
6
)
 

0
0
1
 

S
i
e
 

e
e
 

a
 

e
e
 

i
 

e
e
e
 

|
,
 

P
U
I
H
)
|
 

-
o
p
 

s
i
g
 

42
8 

s
u
r
y
e
r
e
d
e
s
 

d
e
 

ih
n 

pi 
We
e 

5 
a
S
 

ES
 

| 
Sa

l 
am

e 
ck 

|
 

a
a
 

ee 
an
i 

ai
i,
 

OR
 

e
e
e
 

ey 
ae
 

Re
g 

ma
i 

<i
 

e
g
e
t
 

“"
4U
OL
T)
} 

-O
Uq
ns
 

0}
 

[e
IS

IP
 

JO
 

48
 

UT
S 

a
e
 

BL
O 

E
d
 

p
c
m
 

8 
RS

BR
 

E
l
l
i
e
 

li
es

§ 
ee

e 
E
e
 

| 
Be 

OR 
A 

a
i
e
 

AO
 

A 
Q[
3U
IS
 

B 
SB
 

au
ts
hi
y 

re
au
ee
 

m
t
 

8 
f
a
 

e
e
 

e
e
e
 

a
e
 

e
e
 

e
e
 

a
h
 

e
e
 

l
e
 

e
e
 

c
l
s
 

i
e
 

o
m
e
 

a 
e
e
e
 

e
a
 

U
1
 

£ 
. 

e
r
r
s
 

TOS
I 

oe
 

N
S
 

(O
RR
 

ARS
 

o
P
 

| OU
 

sl
 

ON
 

a 
I 

eM
 

||
 

eg 
W
R
N
 

na
e 

| 
aa
 

Da
e 

n
o
e
 

0}
 

[@
4S
Ip
 

S
e
 

o
i
l
 

a
 

4 
B
e
?
 

R
e
s
 

ae
 

e
e
 

a
e
 

a 
S
o
y
 

R
i
g
s
 

|
 

Gy
 

om
 

ka
te
 

ne
 

ao
t 

| nc
e 

er
e 

c
a
m
e
 

CN
 

L
E
R
 

< 
le
ne
 

Sa
n 

RO
 

| 
e
e
 

NT
 

S
S
S
 

S
e
o
n
 

S
e
e
m
 

ee
ns
 

Dom
an 

“
s
n
p
 

: 
7 
e
a
e
 

ae
 

a
 

a
k
 

e
e
e
”
 

Pe
e,
 

RR
S 

AN
E 

du
se

rt
: 

Se
a 

MR
E 

te
 

y
e
n
i
 

O
o
 

im
e 

DN
 

D
a
g
 

ma
l 

(D
ei

ig
e 

at
a 

e
e
 

Re 
am

e,
 

en 
am

ma
 

c
a
e
l
 

e
t
c
 

a
e
 

‘
s
n
p
o
u
q
n
s
 

0
4
 

[e
}S
tp
 

SU
IS
TI
V 

*y
y 

°9
 

SS
 

oa
n 

lan
gle

 
ale

 
Zo
os
 

=e
I 

B
g
 

g
e
e
 

go
re
 

a
 

ie
 

e
e
e
 

e
e
 

e
e
 

a
 

‘p
eu
rx
oi
d 

e
y
 

ee
e 

Po
e 

Wa
y 

on
 

(c
e 

ee 
e
t
e
 

e
a
e
 

a 
c
e
l
e
 

a
e
 

‘s
np
ou
qn
so
r 

si
p 

Sup
sa0

 
a
 

9 
= 

01
0)

 
a
 

i 
e
e
 

a
e
s
 

r
e
 

a
 

c
o
m
e
 

e
e
e
 

b
o
e
n
t
 

g
e
 

c
r
u
e
 

e
r
s
 

ro
 

s
h
e
a
r
s
 

0 
p
e
 

““
"p

ur
y”

\|
 

“T
eu
rr
 

: 

Yo
p 

=p 
|Z
oo
r=
e 

C
a
e
 

NE
 

ieee 
e
t
e
 

aT
 

We
al
 

P
R
L
 

Si
 

ee
 

ee
e 

MA 
pa
ce
 

li
ne
 

es
 

Sy
 

at 
|s

qu
ou

t)
 

TH
e 

AL
S 

Av
es
 

SU
SI
E.
 

“> 
C
S
 

a
o
 

ae
 

in
gs
 

(
e
e
e
 

oe
 

=e
 

[
o
c
t
 

e
t
m
e
 

ti
c\
ie
e 

e
n
o
n
e
 

on
t 

ae
s 

a 
=2r 

|%
00
1=
92
 

|%
00
1=
o0
1 

12
26
 

=e
en
|-
-“
 

pu
re
 

: 
ere 

"7 
* 

e
e
 

eee
 

Stea
m 

sa
le
 

«so
s 

cu
ti
e 

ra
n 

=P
 

|Z
00

0T
=8

 
|%
9 

=F 
|%

00
1=

% 
[7
40
01
 

=>
 

a
e
 

ca
te
s 

2
 

c
a
e
 

E
y
 

Ui
nt
ah
 

%9
6 

=6
2 

“
q
f
 

He
, 

Sn
o 

ua
s 

De
or

a 
a
s
e
 

: 
«S
ee
s 

R
e
e
 

Re
 

it
e 

ce
e 

%0
6 

=0
6 

|%
00

1=
8 

|%
Z9
 

=S
 

|%
00
1=
s 

|%
00
1=
h 

[26
001

 
E
i
t
a
n
 

ea
e 

s
a
l
a
s
|
-
 

sr
ee
 

g
a
l
 

Pi
e 

e
e
 

e
e
e
 

ca
te
 

; 
ZOOL 

=8 
+
 

|Z
60

01
=8

 
[2
00
1 

=2
 

[2
00
1 

=F
 

[2
00
1-
9 

[24
001

 
=Z1

,[Z
o00

T 
98
 

f° 
PTT

 
TT

T 
T
T
T
 

eq
UO

KE
||

 
aia 

ap
mc
te
n 

(p
as

un
ol

d 
T
a
e
 

Ca
vi
te
 

ee
 

sue
s 

i
e
e
e
 

na
e 

00
1 

=0
6 

pe
le

 
YO
OL
=8
 

y|%
0F 

=1
 

|%
00
r=
r 

|2
%0
01
=9
 

|%
00
1 

=2
1|
%0
01
 

=9
z 

cr
et
ni
nw
en
et
uo
n 

au
np
ro
dt
 

U
N
 

N
e
k
.
 

a
l
e
 

B
i
t
e
s
 

A
e
 

Be
le
 

a
i
a
 

a
e
 

SO
 

is
le
 

ni
ni
ai
n 

ci
a 

|
 

a 
oe

ie
 

ci
n 

ni
ec
e 

%
0
0
L
=
O
L
 

|%
00
1 

=S
z 

R
a
e
 

o
p
 

U
I
A
 

e
t
a
e
n
e
e
 

o
a
 

; 
B
A
 

al
t 

Sa
at
? 

ee
e 

aie
 

Nee
s 

e
c
 

pa
l 

se
te
 

re
 

[e
en
 

ea
 

ge 
oe 

Sa
te

s 
ae

 
c
a
e
 

=0L 
|
%
0
0
t
=
s
z
 

|"
 

"yu0ayp)} 
ye 

10
48

ur
es

e 
Su
rp
ti
o 

In
g 

* 

ei
n 

wee
n 

ce
ss
 

PO
QO
T=
 

2
.
 

s|
2G
00
1 

se
gu
s|
 

ss
 

ts
e:
 

ea
l 

*a
oh
 

es
 

we
se
es
ee
es
lO
fg
g 

aap 
[-
ce
re
es
ee
e[
ee
ee
 

eee
 

“0
01

 
=01

 
|%
00
1 

=S 
TU

LI
O}

 
12
 

10
 

4S
T 

Pp
 

: a
a
 

Y0
OI

=6
 

|Z
00
T 

=
u
 

| 
ap
ua
aq
no
 

. 
: 

: 
“w
Un
) 

: 
“s
du
rA
 

|
 

*S
10
jO
BI
BY
O 

“I
L 

: 
na
ua
no
sn
 

Ww
 

: 
del 

ie 
: 

Do
DI
} 

be
l 

c
g
 

5 
L 

D
I
N
U
 

T 
L
i
a
 

“D
UI

S 
e
n
 

D
U
M
)
 

|n
om
ou
r 

| 
Da
no
u 

F
i
t
n
a
 

l
 

d
.
 

Dp
rd
na
*d
| 

“D
DI
 

'*
T 

|
 

y
n
i
n
y
 

d|
 

-D
UW
D"
_ 

|
 

-N
dL
00
 

"f
f 

0
7
0
1
 

n
i
n
a
 

|
 

-D
l0
"d
 

|
 

o
u
n
s
e
 

aL
 

on
 

d
i
d
 

-ojodidy 

"(94009D) 
NSUAS) 

DLNIWOZONT 
fO SLAIIDIDYD 

1DUOVQDUAA, 



6338 no. 2089. NOTES ON NHOTROPICAL DRAGONPLIES—WILLIAMSON. 

Boy SUANE. [ppaw eres? a< eae see ew eeee Foe fone “sn[nore Jo 44397 i Foci Prone kelonadse ral areas tee lee POOr=T |, i ibe Oe BG i Otiee Sas “pal yey- uo ynoqe  snjnore 

OSC Reds So aia it absrena saa %C9 =G %OOL=T |%0G =% Y8S =L Lol = puoIy 0} [eulrxo1d [epouaiue puodeg “TF 

“sn[noie jo W430e] 

Seas 

alee 

ee 

ee 

canine 

OG 

= 
Ils 

cana 

ca 
| 
ogee 

[set 

is 

| 

oO 

ie 

Wena: 

cle 

pene. 

Geer 

ee 

ee 

os 
| 

jJ[eq-euo 

UeY} 

Sse] 

OF 
YTIMOJ 

6 —o forrttt ttt f etc 0) =p WV yeni  OCOS Se ae ong ombcc Y) E(t | OO a FOC IN aad | a quolg)| -em0 4ynoqe wo sn[noie 

2001 

Ake 

=e 

DE 

soiods 

04 

[eurxoid 

[epoueyue 

puodesg 

“OF 

Breiaic 

a 
crete 

sinif 

are 
averciate 

stele 

Yor 

= 

eececeeeee 

Sy 

See 

Ss 

ea 

eee 

“snynoie 

04 

[eur 

Renee 

a 
tae| 

ee 
ce 
ee 
co 

Ye 

= 

SOE 

Rea 

SE 

lid) 

(ciliates 

Pee 

aSe 

eee 

ae 
wees 

awed 

[a 
wemrenree 

enn 

< Son 

= |" 
<0 

OT) 

~PROne 

Ine 

FO 
pOne 

Ene 

PHOoos 

“Ge 

othe 

aes 

0 

et 

ae 

bef 

OSI 

[ISIS 

iC 

CI 

|| 

NOC 

Ci 

Tek 

| 

I 

Iai 

I 

I 

ir 

ai 

“snqnore 

seeneeeeee te oe oe passes" ea ee ee a ee ee eer eee eee JO [eAe] Je [epousjue puodeg “gg 

oje'e 

sean 

winin 

NOL 

=Gealo0O 

lO 

Galas 

1inda 

es 
siee 

Senne 

picid 

|i 

s 
a 

ee 

ae 

| 

ee 
hee 

oe 

Eo 
i 
a 

ite 

a 
Bee 

gd 

oe 
eee 

rp 

o"Tenbeqns 

Giromiecte 

wtb 

Yoor=z 

\4oot=eg 

|---| 

Sis 

sietes 

Sin 
eral 
atelelsiaveraterers) 

[eaten 

’e 
wislstele) 

eine, 

fle 
feledeloie 

2 
Sey 

sain 

cian 

wale 

Bote 

aa 
tee 

aioe 

| Om 

1 
SOUV 

OS 

Te 

S00 

fe 
DOBRO 

TE: 

GORE 

aie 

9° 
pirgy 

Jley-euo 

wey} 

oh 

NS 

De 

ea 

a 

ann 

ie 

ee 

nares 

nee 

ance 

meen 

ac 
mie 

eee 

a 
aea 

salsa 

kine| 

wewee 

tea 

e | wa 
wee 

car 

ope 
cele 

eee 

a 
waa 

a 

910m 

ATL 

YSIS 

puodes 

‘1eSUO] 

Zetia 

pie 
ie 
bak 
y 
eee 
[ng 
epee 

ea 
Seo 
Cage 

eee 

| os 
sec 

pa 
fechas 

2 
fa 
eR 

BS 
Soe 
Te 

See 

eee 

aeee 

aco 

aaa 

| Shoe 

ee 
vore)| 

AUGSHS 

 Atreroues 

pry} 

UROOT=O fo saith: +HO1A |! Tenba ynoqe seoeds e}S00 

[epouezue 

pirat, 

pue 

4Sq 

“9e 

ca 
ene 

lens 

aaese 

clare 

se 
eee 

|S 
ade 

he 

eal 
ca 
wine 

ac 
ocala 

Stowe 

ewe 

ve 
oe 
em 
«| 
seeas 

aie 

aan 

9'19410YS 

AV 

YSIIs 

puwoses 

epee 

Serene 

Cece 

POOL 

tog 

HOON 

tar 

poet 

eee 

he 
eee 

eeloee 

ee 

ge 
|e 
suc. 

a: 
[oe 
ee 
veo: 

[ac 
osu 
ce 
eal 

ao 
maa 

es 
pm 

‘fenbe 

ynoqe 

seovds 

[e}s00 

Meena oe S| anes he Ss mips enn a aC Zo00T =267|Z00T =8 TOOT [epousjue ply pue isig “ee 

9 
“ply 

Tey 

SOO SIR Ege SE RIE Sas gal uiaree a Y%OOT=1 |%001 => %001 =Z1 |%001 =SZa|24001 =01 | °°" """""|"" PUTH)| -eU0 Jnoqe Puoddes “19710Ys 

elaine 

een 
ea|e 

emma 

cnn 
|e 
mess 

awinaie|spwencrnen|fasseeserc|-eaccesces 

%OOL=1 

|%001=F 

%00T=ST 

|%00L=ez% 

|%OOL 

=O 

|----- 

"|" 

9UOIT)) 

ANGSYS 

pig, 

“4sesuoy 

goeds 

[ejsod 

[epousjue 

4ST 

“FE 

2"4SIy 

01 

Tenbe 

ynoge 

Jeq}e3 

PP 

ee 

Sy 

Cd 

a 

eg 

ee) 

Cea 

eel 

ieee 

“001 

=S8 

|"""PUTH)| 

-0} 

‘Tenbeqns 

pity} 

pue 

peter 

ee 

gato 

nro 

are 
mew 

tate 

Fade 

eter 

otal 
ie 
IRs 
e 
em 
mien 

| icicle’ 

iolmm 

yam 

minim 

Seay 

all 
ck 

Cerme 

ic 
ec 

male 

sin 
| ain 

So 
ei 

Ree 

rence 

ees 

%001I=Ss 

|" 
}UOIY)| 

puooes 

“ysesuoy, 

A[JOUTISIp 

goeds 

[ejs0o 

Tepouayte 

4Sir 

"ee 

saeeaetssd|eee 

eee 

--cleecns 

ses 

0) 

ze 

oP 

apA 
EL 

|) 
AC 

gee 
eae 

Rak 
etal 

aly 

Rete 

(ee 
Sg 
aDbte 

gl 
cSn"o 

ee 

a 
beled 

12019 

& 1 

“eUlS1}S 

Bae ees eae (eee eee en et oe ee = ani leeealiiy = oa = Se JO [OAR] 0} [eISIP SuIpue FW “Ze 

W) 
Mela) 

t=) 

A 

oe 

GS 

~ 

= 

LT 

I%GL 

= 

YOOLr=t 

|%ss 

= 

cL 

= 

v9 

=91 

|406 

= 

96 

=re 

| PULA... 

2. 

ee 

Began 

pees: 

ah 

T. 

or 
(een. 

= 

Zoor=t 

(oe. 

= 

%ez 

=6 

|%9o 

=p1 

\%0z 

=2 

|%e6 

Ez 

|-"3t0IT 

ee 

eee 

DAOGH 

=p 

|0 000 

= 

G-<1o0be 

=F 

ooh. 

Ie 

legs 

IE 

ee 

tS 

le 

wz 

=e 

|%oe 

=6 

|%08 

=8 

|%r 

=. 

| 
PUA 

q'BUIST4s 

%Hee = |%001=2 |2001=s2 eta ee ee %8 =1 |%rh =T1 |%08 =8 |%8 =Z |""}WOIAS) Jo [eso] 07 [euTxoid suIpUS ry “Og 

A009 

%b9 

=91 

=22 

|°4001 

=8 

%OOT=1 

|%001 

=F 

AYONOT=VST 

|%OOL=Sz 

|%001=01 

|%4001 

=sz 

emt 

‘eUsyS 

Sesesseree|rasrsee 

ts: 
%89 

=L1 

=91 

|%001=8 

%O0I=1_|%001=b 

| 
2001 

=2I 

|%001 

=Sz 

|200T 

=OT 

2001 

=o 

|773UOLAJ) 

JO 
[eso] 

OF 
[eISIP 

SUIPUS 

“A 

°6Z 

oe 

a 

Ne 

| 

Besos 

sees 
ses 

Be 
ceeded 

cara 

no 
| ies 

cosveed|oessveee. 

ts 
ccacerc|eseoneems 

le 
quoigs| 

 ¢ 
®wSNIs 

Jopun 

Sorpue 

"Wy 
“Sz 

MOL=9) 

\OA0Nn=Hco 

\eoGe 

=e 

(CGLS 

HO. 

[es 

sero 

cce 

arenes 

seine? 

a 

‘Tepou 

Sc 

harrs| 

a 

eee 

OPareresteeal 

ie 
cin 
cis 
oa 
«| 
toate 

= 
eee 

nse 

ecient 

ee 
Sa 
se(cies 

Soyo 

eee 

ee 

ye 

2600 

=p 

| S| 

Spe 

es 

28 SSO GUSH) iC. SL CERMG SOC SEE Gn ZC ounee SONS p CGlen ook acd Ua esse l(a a it isis cos 8. Si fee ea ore pat ‘Tepom 
seeceeeeee PVG care Oa eee Ogee MI =S |%V =I |%OL = |%89 =L1 |*"9uoTAs) 4sod Yura ye suysrie “WL “9% 

SHES EERE DANG = Tea |040Ge Gun nas or ee ene = Sea eins ea) cena eel een Gr 9 < 12508 =F (2900 =O \7ocL =S pet ‘jepou 

Tisai 

%9G 

=F1 

=F 

|%09 

=F 

%YOOI=1L 

|%OG 

= 

%SL 

=6 

|%0r 

=OT 

|2%08 

=8 

|%9l 

=p 

|7"quoras) 

4sod 

WYsie 

ye 

Susie 

“woz Fe alee %0¢ =1 |%09 =ct eeSccesstc[poee 222-19, 001 =. (2600 = %0G =9 |%98 =6 |%ee =F |%or =I |" PU ‘Tepon 

“og 

=e 

|orrttttt 

Ye 

= 

Dace 

eee 

Pi 

eel 

pace 

cee 
eee 

CT 
RES 

8 

aa 

5 
oe 

ieee 

fa 
2 

4sod 

qyUeAes 

48 
SUISIIe 

“WL 
“FZ 

ZOOOT=9 

fT 

TT 
TT 

08 

8 
[8T 

=F 

Diee 

ee 

ects 

ol 
ca 
sccacanl 

teecest 

| 
nese 

dake 

gtenices| 

On 

2 
OR 
Posee 

hed 

aacceass 

ae 

repoujsod 

y1x1s 

ye 
Surstre 

"PY 

“gz 

e 

‘Tepoujsod 

qIUsAeS 

See 

coe 

Seer 

epee 

|e 
22 
| Rh 

at 
inate 

se ouremeae 

Spe 

shee 

ZO00L=%: 

-(Zo09s 

GT 

eS 

ee 

; 

: 



PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 48. 634 

in at 
— 

—~-. 
i 

el el 
ee 

ee 
~— 

a
 

e
e
 

e
e
 
a
e
 

ee 
Oe 
e
e
 

P
e
 

e
e
 

> * 

: 
: 

=17
 

°°
" 

; 
su

rp
uo

os
 

o 
= 

=p 
|%
00
1=
9 

|%
z6
 

=I
T 

|%
00
1=
92
 

|%
00
1=
0T
 

|%
8 

—I12
 

|--
“PU

TH 
UI

OA
 

SS0
.10

 
re 

| 
=I 

[%
00
l=
% 

|%e6 
=€%

 
|%00T 

=
e
 

|%
00
1=
8 

|%
00
I=
8 

|2
%0

01
=1

 
|2
%0
01
=F
 

|2
00
1=
9 

= 
mae

 
lc
po
re
or
 

Ce
ot
an
e 

|
 

'a
ue
tn
'|
 

cag
 

fan
 

Te
no
ar
 

e
n
t
e
r
 

mi
e 

hy
 

“e
e 

4p
ot
 

od
 

o
n
t
 

a
e
 

z
6
 

=
e
 

a
t
 

ZA
OO
T=
8 

|0
0I
=8
 

|Z
00

T=
T_

 
|%
00
01
=b
 

|Z
00
01
=9
 

|
 

il
ea
l 

e
e
 

a
s
 

u
n
 

a
 

a
a
 

és
 

Vr
ae

A 
ss

o1
0 

SU
Lp

ue
os

 
o
p
 

a 
r
R
 

B
s
 

tia
ls 

i
 

s
n
 

So
e 

sc
le
ee
e 

ha
ar
 

Pe
 

gu
ES
e 

Uy
 

Al
e 

Sr
ee
 

d
o
r
a
l
g
e
s
a
n
c
e
e
:
 

al
c 

e
s
:
 

ar
ta
 

eei
aee

aee
 

st
[e
ne
ee
es
 

oi a
 

qu
o.
 

\|
 

-o
p 

4S
Iy
 

VV
 

po
ur

ol
 

tw
 

pu
e 

"y
z 

“z
G 

o
n
e
 

Pe 
e
e
 

ea
m 

ea
e 

ia
m 

ee
, 

| aa
 

ee
 

ee
 

e
e
 

‘e
ou

ds
 

[e
80
0 

[e
po
ue
ju
e 

Se
it

e 
yas

 
o
l
e
n
 

ye
 

a
n
l
a
r
 

es
ae
cl
on
na
es
 

ee
 

Se
nn

en
 

nn
n 

bo
n 

st
ee
ne
a|
se
en
ec
es
ca
le
ns
 

pu
rz
y)
| 

pw
oo
os
 

j[
ey
-o
u0
 

we
y}
 

o1
0U

r 
sr
oo
ne
se
us
 

A 
00
T 

ma
g 

Si
d 

Pe
a 

ol
d.
 

oo
k 

fe
ed
 

wn
h-

 
“
l
e
 

a
a
:
 

R
e
 

ao
 

MI
RR
EN
 

« ga
at
 

ol
l 

a.a
rar

pis
 

lg
'n
 

=x 
|
 

Gu
an
in
e 

an 
ai
me
 

Oe 
Pa
th
 

ss
a 

Me
as
 

ma
na
 

nt
s 

m
e
e
n
 

ae
 

il
 

q
u
o
i
 

)|
 

AU
ST
TS
 

TP
 

es
oi
n 

e
a
t
i
n
 

ae
 

s
o
r
w
c
c
c
e
r
 

1
 

O
O
L
=
 

C
e
 

=
=
 

[
@
4
s
I
p
 

U
l
O
A
 

. 

‘g
od

s 

ea
e:
 

Sy
 

ua
a 

ap
pr
e 

pce
 
e
s
 

te
rt
 

ir
s 

St
et
 

ac
te
r 

rep 
sc

al
e 

oy
 

ro
t 

}|
 

-o
wo
 

ani
oqe

 
Te
po
ro
ji
me
 

qa
up
 

OF
 

p
e
r
e
n
n
e
 

Ce
e 

e
 

te
nn
 

Pe
re
 

er 
er
rr
 

Pe
er
er
en
nn
in
n 

Grn
 

ea
ee
re
 

ee
s 

|m
ae
 

we
cc
ee
el
en
er
ce
ce
na
le
ne
ee
e 

re
s 

lO
/n
m 

aug
 

Jo
ee
ec
ee
sc
e[
es
ce
ee
ee
es
ls
sa
rg
7 

r}
| 

« 
S
S
e
S
 

Se
en
 

en
od
 

Se
nn
en
nn
nn
! 

Se
nn
nn
nn
nn
 

Y
L
 

=9
 

|%
es
 

=e
 

|
”
 

20
0%
 

=S
 

b
a
s
 

[@
1S
Ip
P 

WI
OA
 

ss
o.
10
 

s
t
e
e
d
 

“O
g 

-oo
eds

 
[8
}S
00
 

Ch
ac
ac
en
ac
le
ee
sn
ia
n 

tr
e[
es
ce
ee
ce
ec
ta
ce
ee
se
ea
|O
/7
— 

enag
 

[-
se
ce
ce
ec
el
-s
-2
-2
-*
+/
*-
-p
or
e}
| 

Te
po

ue
}U

e 
PU
0D
ES
 

JT
 

ey
-o
u0
 

T
e
t
e
 

s
e
d
i
s
 

ok
 

sa
le
n 

en
ue

 
||

 
ai
e 

D
o
 

aa
n 

Me
e 

Bo
l 

al
 

ee
e 

ea
 

a 
oe
 

e
e
e
 

P
e
e
 

g
e
 

=
e
 

we
er
ee
ee
ee
 

“
0
 

=G
 

|-
-J
UO
Iy
)|
 

We
y}
 

Ss
oy
 

[e
po

uo
ju

e 
4s
ry
 

07
 

W
a
r
n
 

[
o
n
 

(
a
m
e
 

ee
ae
 

(e
le
 

SR
R 

e
e
e
 

20
9 

=b
 

[®
)S
IP
 

WI
0A
 

ss
o.
to
 

re
me
 

c
u
a
 

6F
 

. 
‘oo

eds
 

[8
 

“l
0/
cq
 

ma
y 

[e
ec
er
tc
ec
c|
sc
en
se
nn
es
 

mG 
iP
 

: 
S 

pa
ry
 

3a 
= 

mag
 

[o
we

 
ae
en
en
n|
ee
ee
ee
e 

S
o
 

co
ne
s 

1
%
s
¢
 

=z
 

%
0
G
 

pu
lp
y}
 

-S
0o
 

[e
po
uo
ja
B 

pu
od
e 

7 
es 

Ma
 

ih
e 

a
e
 

a
6
)
 

Ry
) 

rg 
a
 

2
0
 

| 
a 

o
e
m
 

(0
 

e
a
l
 

a 
ba 

Sa
t 

e
a
e
 

“op 
=p 

|%p9 
=r 

|--
quo

ayp
)| 

-o
uo
 

yn
oq

e 
f
e
p
o
u
o
j
a
e
 

4s
1y
 

07
 

G
i
e
s
 

“a
s 

g
o
s
t
 

na
ng

 
||
 

o> 
so

e 
aa
 

o
i
e
 

=P
 

ie
ee
 

Se
 

le
as
 

e
e
e
 

e
e
 

%
0
9
 

=@
 

%
9
9
 

=8
 

“0
0%
 

“v
9 

=9
T 

|
“
 

9U
Od
LT
 

1e
}S
1p
 

d
e
r
i
 

e
r
e
s
 

e
e
n
 

a
 

‘O
P 

S
o
n
 

ss
 

= 
= 

B
O
O
S
 

CI
SC
O 

(2)
 

= 
%
 

=
Z
s
|
%
4
0
0
1
=
0
1
 

|%
08
 

=
0
2
 

| pu
rE

T)
| 

-
0
W
e
 

p
t
O
d
e
S
 

Y
4
I
N
O
J
-
o
u
0
 

04
 

Be
e 

e
l
e
 

on
 

e
e
e
 

Yoh 
 =1

 
|%
0G
S_
 

=%
 

ZO
OO
T=
E 

|Z
O0

0T
= 

f
r
r
e
 

r
r
 

r
r
 

p
o
 

= 
= 

=9 
I%ot 

=p 
|'
*q
uo
ls
 

XI
S-
OU
0 

[e
po
uo
jU
B 

S
I
 

OF
 

S
O
)
 

e
n
 

O
n
n
o
 

a
 

S
e
 

sa
ks
ec
ca
d 

|
 

et
a:
 

er
e 

ea
re

d 
|
 

at
er
 

Se
t 

c
a
n
t
a
 

%
O
0
0
T
 

=
1
 

‘
|
%
0
¢
 

=
<
6
 

Y
E
E
 

i
e
 

8
 

=
6
S
 

2
0
0
9
 

“
0
9
1
 

7
 

d
 

T
e
y
 

U
l
O
A
 

S
S
O
1
D
 

[
V
U
B
-
O
F
T
Q
N
Y
D
 

“L
P 

‘e
oe

ds
 

le
ia

rs
 

in
it
 

ol
l 

ao
e 

en
 

te
st
 

see
 

aa
 

le
os

s 
uty

] 
|
 

12
18
00
 

Te
po
uo
jz
ue
 

pu
od
es
 

oy
} 

wo
se
cc
le
ns
co
ne
ec
el
en
ce
s 

y
e
 

|
 

ew
e 

ea
l 

i
n
a
r
y
 

b
e
r
a
t
e
 

lo
pe
 

ar
 

ee
 

oc
r 

_ 
PUTT

.) 
Jo

 
ss
o 

10
 

Y}
YS
I0
-e
u0
 

[v
}S
TP
 

we
 

ee
ce
ne
es
 

d
a
c
s
a
e
b
e
 

h
e
 

e
e
 

a 
ta

ge
 

i 
b
e
r
a
t
e
 

al
as
 

| Sa
is
 

Ser
 

ch 
e
a
 

Ne 
ac
et
al
 

| 
RL
 

ei
ne
s 

AA
G}
 

Re
e 

| 
[e

te
rn

a 
mt
h)
 

(=
 

p
e
n
e
 

ty 
ek
 

AT
E 

ES
 

A 
FU
OL
ML
 

|
 

Jo
 

‘
T
e
p
o
u
o
y
u
e
 

As
ay
 

JO
 

[o
Ao

T 
9 

S
e
n
a
 

La
s 

eye
eee

. 
{N
OG
’ 

UL
OA
 

SS
O1
O 

TV
UB
-O
IT
GN
D 

‘O
F 

“s
nq
no
re
 

Se
nn
 

RO
n 

nn
n 

nn
n 

De
nn

 
nn
n 

nn 
GO
SS
 

OS 
OO

lo
 

On
t 

Sn 
lo
g 

De
nt

e 
nn
n 

bi
t 

eo 
oo
oh
 

bo 
oi
on
on
an
 

%0
9 

=S
T 

|
"
 

P
U
L
A
 

JO
 

T)
8U
9]
 

ue
Ty
} 

10
MM
 

s
n
o
r
e
 

B
E
 

An
z 

ec
 

Ps
ac
ec
ee
re
 

EC
RS
eN
An
 

ch
r 

te
re
] 

ee
t 

oe
r 

ae 
ho
rn
 

se
d 

br
ee
er
nr
me
l 

Pe
Er
PR
RD
n 

ps.
 

we
ce

ci
on

 
ii 

rn
co

ee
| 

nn
er
 

ee
be
y 

nen
 

c
r
t
 

“0
b 

=O
T 

|"
I4
O1
T 

||
 

oq
 

je
un
rx
oa
d 

ep
ou
oy
ue
 

pu
os
eg
 

“G
F 

M
a
r
e
s
 

S
c
e
a
l
.
c
.
 

e
d
s
 

A
N
G
 

J 
g
c
s
e
 

R
O
E
 

S
n
]
 

st
ot
 

si
ge
 

ra
ai
na
 

te
kt
s 

g 
rr
ce
re
se
se
pe
ss
es
rs
rs
si
er
er
rs
 

TOOLS
 

p
 

f
r
i
t
t
e
r
 

1
1
0
8
 

=0
% 

|2
08
 

=8 
26
h 

=9
 

|7
-"
PU
TA
Y)
 

no
re
 

yo
 

y
a
S
u
o
p
y
n
o
g
e
 

sn
qn
or
e 

we
et
 

en
ce
 

el
e 

ee
ee

ee
e 

S
|
 

Ca
 

a 
| 

e
a
t
s
 

g
k
 

R
a
a
 

M
e
r
 

8S
 

g
E
 

C
k
 

I
O
S
 

Seo 
no

d 
S
e
n
n
e
n
 

no
ni

n 
07
69
 

=L
T 

|2
40
9 

=9 
|%
8%
 

=L
 

V
O
M
 

|)
 

04
 

po
ur

rx
os

d 
P
e
e
t
e
 

u
u
r
 

“t
b 

P
e
s
 

BO
 

l
e
 

e
t
s
 

. 
“
s
n
y
n
o
r
e
 

Jo
 

Ysa
 

Se
en
 

C
e
e
s
 

Se
er

 
on 

C
e
e
 

Ri
ip

er
ne

ms
se

si
ra

re
a 

th
t 

it
a 

see
r 

lee
 

n
a
e
 

an
es

 
eet 

20
08
 

mee,
 

22
00
, 

=P. 
D
M
E
 

En
 

||
 

m
e
t
r
e
 

Ay
ys
ts
 

sn
jn
or
e 

wa
ne
 

i
f
 

S
O
A
R
E
S
]
 

S
E
M
A
 

ci
se
 

ie
ke
nr
al
 

ea 
ca
nA
ge
en
 

fa
cn
er
se
 

| 
ai
en
ne
st
ba
r 

je
ac
ee
ti
ne
et
 

te
pe
mn
nm
as
 

[
a
c
i
n
i
 

f
o
l
 

=8
 

|%
0b
 

=)
 

|%
03
 

= 
T
O
O
L
 

0}
 

[R
UI
Tx
XO
1d
 

[e
po
uo
}u
B 

PU
od

Eg
 

“E
p 

e
e
 

e
e
 

“s
ny
no
1e
 

JO
 

Y4
As
uO
y 

st
as

ho
pm

ti
ci

c 
mag 

[r
rr
rr
ec
ee
s|
oc
es
es
ee
ea
|s
e-
ss
es
es
-l
ss
en
me
rt
! 

soa 
m
o
j
-
e
e
m
m
)
 

jn
og

e 
Of
 

JT
eq

 
>
t
 

ne
 

ene
) 

R
g
 

i
t
e
 

|
 

Som 
c
h
e
e
 

o
n
e
 

wep 
ZO
RD
 

Soa
p 

No
ne
 

ot
e 

00
8 

ee
e.
 

p
0
0
 

ee
 

e
e
e
 

C
o
e
n
e
n
 

Co
or

on
g 

ce 
2
8
 

“u
o 

uo
 

a
o
 

W
H
O
 

S
H
E
 

|
 

; 
sl 

ek
 

cta
hdl

l 
|.
 

rh
s 

ai
a 

l
i
a
d
 

yl 
a 

hae 
al 

Cl
e 

| 
es
 

a
e
 

* 
0}
 

[e
Ur
xo
1d
 

fe
po
uc
ju
e 

4 
,
 

=
 

|
 

|
 

|
)
 

_
|
 

—
_
—
 

“p
iu
 

“‘
pa

ua
vo

sn
f 

DI
Y}
 

11
.4
04
 

“
w
n
}
 

Ba
 

U
t
a
 

3 
s
1
0
j
o
v
I
e
y
O
 

! 
"p

ss
iw

as
 

|
 

, 
wish 

; 
“D
av
! 

! 
*s

dU
T 

: 
r
a
t
e
:
 

ai
e.
 

Du
no
u 

m
e
.
 

[e
sn
ou
L 

a)
 

Da
no
w 

d
a
a
 

l
e
 

‘D
pL
AN
d 

"I
 

}
 

“
P
V
T
 

|
 

yn
in

y 
-gq

| 
n
u
i
 

gt
 

|
 

-n
os

09
 

“g
q 

b
a
i
e
 

a
 

pa
na

e 
|
 

04
99
" 

| 
o
u
s
 

ey
 

a 
-o
nd
id
y 

|
 

7 
-opodidy 

“ponurym09—(a10un) 
Nswas) 

DinaUojoLg 
fo suajzoDLDYO 

JDUOTDUA 4
 



635 no. 2089. NOTES ON NEOTROPICAL DRAGON FLIES—WILLIAMSON. 

“"
HO
PJ
VU
OA
 

JO
 

WO
I4

ZR
[N

Ge
} 

0}
 

Se
40
04
00
J 

10
] 

9g
9 

e
e
d
 

co
g ~ 

E6
‘E

 
2 

ea
e 

Oe
 

2 
T
o
s
 

z 
2 

e
e
 

z 
2 

z 
£ 

A
 

e
G
 

A
 

R
A
 

E
e
 

Bo
e 

e
e
 

i
e
 

a
 

"
7
1
0
1
 

“O
N 

Ju
eu

tz
eg

 
To

. 
ie
 

By
e 

sO
) 

Te
 

ea
lG
ue
si
e 

12
 

[t
a 

e
a
e
 

ae
 

2
 

Da
 

alr 
el
e 

PhO
 

be
l 

k
e
 

L
a
 

6
G
.
 

Li
me
 

c
n
n
 

p
e
 

ee
e 

6 
‘O

N 
JU
eu
Is
eg
 

81
6 

E1
2 

FO
P)
 

5!
 

GL
) 

E1G
 

{E
If
 

EL
L 

Gi
a 

|e
 

e
a
 

12
 

Ge
 

Pi
lo

ts
) 

LOn 
he
l 

el
o 

t
h
e
e
 

el
e 

1
-
1
.
 

e
e
e
 

"8
 

‘O
N 

JU
eu
Ig
eg
 

28
01
 

bP
 

WL
) 

9
5
1
 

9P
| 

hd
 

| 
GP

 
aa
 

da
 

e
e
e
 

ee
 

oP
 

GE
) 

fhO
 

EP
O]
 

FG! 
o
P
 

G
o
m
e
s
 

t
s
 

Gr
as

la
cs

 
t
e
 

e
e
 

LO
N 

jU
eu

Is
eg

 
2
0
 

oe
 

£9
2)
 

$1
5 

FL
P|

 
Ld 

GL
P 

Le
 

BO
R 

e
a
 

#8
2 

$h
e 

|
 

B
O
A
R
 

ON
 

LO
 

We
rt
 

Lo 
Be

) 
ho 

G
e
 
a
e
 

e
e
 

9 
“O
N 

JU
eu

IZ
eg

 
od 

“9
2 

FO
P)
 

$
1
5
 

SF
L 

P|
 

15
 

“E
P 

#1
2 

ie
d 

ea
ts

 
Pe
t 

$8
2 

82
) 

L
O
,
 

82
1 

8d
 

28
) 

Fd
 

Ba
P 

B
o
 

ur
e 

e
g
 

g
e
e
m
e
e
 

a
 

g
 

F
S
 

""
¢ 

“O
N 

JU
eu
Id
eg
 

Gd
‘ 

9p
 

FO
P)
 

$1
0 

“T
L 

P|
 

£9
0 

“T
LS
 

tL
? 

D2
 

ev
ad
es
 

ies
 

82
 

BL
E!

 
L
O
L
 

BL
) 

8G
 

CR
P|
 

L
6
1
6
 

82
! 

86 
6
2
 

°-
-7
°7
° 

i l
o
o
k
e
d
 

""
"F

 
ON
 

qU
eu
Is
eg
 

G3
 

‘E
GP
 

¥9
P)
 

$96
 

| 
OP
! 

496
 

*
 

L
P
 

79
) 

FO
O 

|
e
 

o
a
 

E
L
 

Le
 

00
) 

Le
) 

UO
 

e
e
t
 

U
e
 

L
O
 

B
e
 

e
t
e
 

a
e
 

""
"€
 

"O
N 

JU
eu
Iz
eg
 

81
4 

“E
12
 

E1
2)
 

26 
E1
2]
 

€16
 

E1
2 

E1
2 

Bb
 

o
l
t
r
e
 

se
 

z1
2 

ET
D)
 

81
6 

(E
TO
) 

E1
5 

SF
TP
! 

E1
6 

SF
TP
) 

E1
8 

“E
TD

 
--

7-
- 

7
 

Se 
a
e
 

1h
 

e
e
 

Z 
‘O
N 

JU
eu
Is
eg
 

£
6
2
 

#9
1 

15
% 

81
8 

4 
© 

£2
 

rs
 

g
e
s
 

as
 

P
1
8
 

6%
 

Ol
e 

6 
Pl

s 
GE

 
PL
E 

OE
 

O
r
 

T
e
 

gs
 

"" 
"T
ON
 

qu
et

aa
eg

 
(
H
H
O
I
L
V
T
 

OS
NA
S)
 

V
U
A
A
N
O
L
O
U
 

JO
 

SA
IO
UA
S 

JO
 

S
E
N
A
N
O
A
S
 

T
V
N
I
N
O
G
E
Y
 

JO
 

S
H
L
D
N
A
T
 

A
L
Y
N
O
I
L
Y
O
d
O
U
d
 

Me
ee

 
Ce
 

(p
ee

 
ea

ee
rs

 
Pi

k 
EB

 
|
 

Ve
 

aa
 

ea
 

a 
ie

 
et
a 

ei
ne

 
rd
 

ae
 
g
r
e
a
 

es 
Ba
be
s 

Si
lt
 

t
e
e
n
y
 

“
T
1
9
0
 

ou
o 

Ue
YY

 
cS 

as
e 

(S
ea

te
e 

tr
e 

Zo
ol
 

= 
e
e
 

e
y
 

ey 
de

 
g
e
 

e
e
 

oe
, 

e
s
 

= 
S
e
o
 

W
e
e
 

ee
e 

e
e
 

e
1
O
U
L
A
T
I
 

YS
IS
 

SU
II

OA
OI

 
VU
IS
S 

“S
g 

So
y 

eo
n 

| ae
 

ae
 

Ho
se

 
=G

l 
yor 

= 
1
 

|
 

egn
 

9 
y
=
 

=
 

10g
 

i)
 

c&
 

=F
 

(20
h 

=8
I 

|Zoe
s 

=G 
[28

 
=2
T 

|"
 

PU
IH
\)
-.
..
- 

. 
Se
in
e 

tgs
 

hg 
[S
B 

SU
Gr

 
aa
h 

%0
9 

=S
T 

[%
bL
 

=E 
|-

-7
77

77
77

7|
%E

9 
=G 

|-
--
--
--
--
-|
%e
z 

=— 
le

e 
=z

 
I%
ep
 

=¢ 
[%
p9
 

=o
r 

\%
oz

 
=z 

Zo
e 

= 
e
e
n
 

[2
0 

OU
 

ZU
TI

EA
0D

 
B
U
S
S
 

“79
 

C
e
 

Sty
 

ZO
OL
=S
 

|
 

20
h 

=O
1A
) 

HB
G 

=€
I 

|"
-"

""
77

77
"/

%H
8Z

 
=Z 

|%
oo
r=
t 

|%
09
 

=z 
|%
ee
 

=z 
|%
99
 

=8 
|%
02
 

=9 
|%
pr
 

=p 
|%
ze
 

=e
r 

e
s
e
t
 

“T
[e
0 

uo
 

We
y}
 

Di
ve

 
o
e
 

Se
 

o
n
o
 

(e
es
 

O
e
 

es
 

10
00

. 
SP

 
N8
9 

=e
 

lo
re

 
=e 

(2
08
 

=e
 

Ro
g 

=o
r.
 

_ A
 

Se
 

Aa
s 

e
e
 

Z
A
M
 

=
 

s
s
 

p
e
 

a
e
 

S
O
s
 

ee
 

a
e
 

e
e
 

B
e
 

e
e
 

Se
 

e
e
 

a
e
 

a
 

a
l
 

ee
 

b
e
e
 

|
 

o
e
 

d
e
 

Oy
 

Ie
ee
 

fe
a 

at
t 

e
s
 

i
e
n
e
 

(i
ee
e 

| 
ee
 

a 
ef 

ha
e 

oe
 

cP
 

se 
n=

 
sh
ee
 

< -S
ae

a 
 t
oe
ce
al
| 

ea
 

Se 
ZO

OL
=V

T 
y
=
]
 

HO
OT
 

=
e
 

|“ 
ga

oL
g,

 
e
e
e
 

‘09
 

t
e
a
 

eg
 

a
s
 

e
a
 

aa
 

Z0
0L
=Z
% 

|2
40

01
=8

 
|2

%0
01

=8
 

|%
00

1=
1 

|%
00
r=
F 

|%
00
1=
9 

|-
--
--
--
--
-|
%o
0r
=s
z 

|%
40
01
=o
r 

|-
--
--
--
 

>
 

p
a
r
e
 

SO
UL
} 

SY
}I
NO
J-
90
14
} 

Pu
e 

st
o 

Be
 

re
el
 

pe
rp
en
 

(e
no
ne
 

(
e
e
n
s
 

e
s
e
 

=
 

t
®
|
 

R
O
O
S
T
 

O0
0L

 
Sy
, 

| 2
0
0
K
 

9
 

|
 

2
7
2
7
 

0
0
 

ee
 

(2
00
07
 

[
o
o
 

e
a
r
 

e
e
 

e
e
 

e
e
e
 

e
e
 

YO
OL
=Z
 

|%
00

1 
=z

 
e
e
 

e
e
 

e
r
 

e
e
,
 

ue
yy
 

a
 

e
e
 

"8g
 

71
H)

 
eas

! 
I
e
 

a
l
 

ae
 

is
 

De
 

e
a
s
t
e
r
 

A
h
 

oe
 

in
| 

S
a
h
a
 

Zo
uO
L=
V 

|
 

75
00
: 

Fs 
ot

e 
—y
 

\2
O8

y 
c
l
 

|e
. 

|
e
 

e
e
e
 

PU
IH
\|
 

Su
jI

NO
J-

s0
r4

} 
0}
 

Sp
IT
y}
-0
AN
y 

O
O
O
 

s
o
l
e
 

c
e
s
 

e
e
 

me
 

Zo
ne

s 
Gl
ee
 

me 
Z&

L 
=9

 
|Z
HO
OI
=T
 

|%
0S
 

= 
[%
99
 

=F
 

|%
9T

 
=s
 

[8
p 

=O
T 

[
r
o
o
f
 

qUO
IAS

}| 
yn
og
e 

sn
yn
or
e 

Jo
 

p
i
e
 

a
s
 

“L
g 

S
F
E
 

ee
 

tt
 

ac
pi
 

eS
 

Pe
st
a 

r
f
 

ie
ee
 

ce
e 

a
r
 

aa
 

O
U
 

S
a
g
e
s
 

g
e
e
 

e
e
e
 

ae
 

e
S
]
 

“
e
e
s
 

|
 

O
L
 

OM
T 

U
g
 

sa
s 

p
e
e
 

E
e
e
 

i 
ca
ne
 

e
e
e
!
 

M
c
 

e
r
a
g
e
 

Re
ec

e 
ea
sy
 

Ot
te
 

2 
ai

e 
i 

e
C
 

C
I
O
 

E
H
 

O
B
 

e
e
 

et
 

ae
 

ae 
Se
e 

%
0
Z
 

=
G
 

|°
°y

Wo
Ig

s|
 

e1
0u

1 
s
n
y
n
o
r
e
 

jo
 

c
a
e
 

o
r
 

“9
S 

= ha
db
ec
ka
te
’ 

FO
Ol
=Z
 

|2
%0
0T
=G
2 

[Z
TE
 

=L
 

|%
eo
 

= 
|%

es
 

=o 
os
 

77
7 

o
w
 

|M
He
e 

=z 
[H

ee
 

=p 
[%
ze
 

=e
r 

|%
00
1—
or
 

|-
--

--
--

--
-]

--
- 

pu
r 

a 
aa

n 
Z%
OO
I=
Z 

|Z
O0

I=
S2

 
|%o

rt 
=E
 

|%
os
 

=-
 

|%
ez
 

=z
 

|-
--

--
--

--
"|
%o
s 

=z 
[%
ee
 

=z 
|%
oe
 

=9 
|%e

eq 
=e

r 
|%
Zo
or
=o
r 

Ge
r 

=z
t 

p
o
e
 

yn
oq
e 

sn
qn

oe
 

jo
 

q
u
 

s
o
d
 

ae
 

Se
at
er
 

ere
s: 

gee
n 

| 
Se

e 
a
a
 

DE
US
 

ANS 
|
 

R
a
p
a
 

e
e
 

oo
 

|
 

Se
ed
ed
 

E
C
 

a 
e
e
s
 

c
e
e
 

ee
 

a
e
 

s
h
a
 

wJo
is\

a/a
jet

a|a
jni

mi]
 

mw
, 

#|
 

2m
m 

'=
\=
| 

mi
m 

mw 
ai

a)
 

uiv
alo

ve(
a||

[es
eia

! 
at
e 

'=
\=

 
ai

a 
| 

O/
iu

 
gi

ne
 

me
t 

al
ll
 

er
at

e 
ci
se
 

et
er

s]
 

ee
 

ni
ay
er
e 

ac
cl
ei
ai
e 

li
e 

at
ei
ne
ie
 

em
ie
ei
la
 

en
 

ai
e 

ee
e 

= 
SH

S 
oS

Ss
Ro

ce
 

Ac
ac
ns
oo
nc
c 

= 
Se
 

T 
tT

] 
To
mo
 

Y-
ou

o0
 

w
e
y
}
 

0
8
 

=F
 

Ze
e 

= 
Le
e 

= 
qu
OR
E|
 

a
n
 

sn
no

re
 

A
 

Ga
nn
 

za
dd
qQ
 

*7
¢ 



VOL. 48. PROCEEDINGS OF THE NATIONAL MUSEUM. 636 

*d OLOUJOOJ 
JOPUN. 

POSSNOSIP 
Sosneo 

OUTS 
OT[} OF OTIP S

U
T
M
 
ONO 

UT 4 
‘JOSIE 

BUIZTIS 
OY} 

UE U
O
T
V
T
I
V
A
 
AUG 

OF W
E
Y
 
JOYye1 

VUISTYS 
OT} 

OF 
JOT104S0d 

s[[oo 
UE 

AyTaepNdo.ay 
OF 
O
N
 

‘[[9d B J[BY-ou0 
YHOGB 

ATWO 
SUTI0AOD 

S
A
L
A
 
Z UL d *{[00 

B JO 
SpaTyy-O.M} 
I
N
G
’
 

ATUO 
JUL10AOD 
S
U
T
 

O
O
 

UT 
o 

“UTSLI0 
SIT 4B "Py 

07 
[wSBC 

[]99 OY} 
SSOLOB 

Paryy-oul0 
JNoqe 

Surpuojxo 
"TP_ 

WosJ 
Inds 

popoodtp 
ATTesvq 

B Sf 4
0
4
)
 
S
U
T
 M o

O
 
UT 

uw 
*AT[BOLdB 

popoopop 
ATLYSIIS 

SE U
P
A
 

sso.10 

oY} 
JO WOTPRUTUIIO} 

LOy10}S0 
oI} 

SoSvo 
OSoT} 

JO 
Y
O
R
 
UT 

PUB 
WOT}BUPUAI0} 

J0F10}SOd 
S}T 4B JO 

P
R
J
S
U
T
 
UPOA 

Sso10 
SU;PMoosop 

oT} 
WSuTVse 

s
p
o
 

MnO 
sdurM 

purY 
TT pus 

SSUTM 
VUOI) 

G UT 
ww 

“sdULM 
p [18 UT 

AT[Borde 
poowldsrp 

s
e
m
 
Spy O

L
A
 
U
T
 [eNpLArpuy 

U
V
 
7 

*s[epouojue 
[CUIION 

Z oY} 
T
o
a
M
4
o
q
 

Sof10S 
JSUY. 

OTL}. UE [BpOUojUB 
p
o
p
p
s
 
UB 

SLY 
S
U
L
A
 
4Jo] VB [VNPLATpUL 

Joyjous 
uy 

*AT[VISTP 
pooeydstp 

SE UlaA 
ssoio 

[BUY 

-O}1GNO 
oY} 

S
U
L
A
 
ommves 

oy} 
Uy 

‘oovds 
Ysay 

oY} 
S
u
p
u
O
Y
J
u
e
,
 
p
u
w
 
yaoys 

A10A 
doBds 

[61809 
[
B
p
o
u
d
o
}
 

U
e
 PMOd9S 

oY} 
Suy2]eUL 

‘AT[VISTP 
poovldsrp 

st E
g
e
 

qSay 
Of. 

S
U
L
M
 
JOT 

O
O
 
UT 

y 
“"SNpPOUnNS 

OY} 
ULOL] 

BUTPUOOSOP 
ULOA 

SSO.1d 
oY} 

P
U
O
A
S
Y
 
UTOA 

Sso.sd 
1XoU 

OYA 
SC 

AT[BOLAB 
Ivy 

SB 
poonpod 

2
 T
g
 
S
a
u
l
 
% UT ¢ 

“ULSICU 
S
U
L
M
 
OY} 

OF PONUT}WO0d 
70% 

ST 10918, 
OY} 

Inq “
U
I
A
 
Sso10 

OY} 
p
u
o
A
O
G
 
ABI 

Spud9}.xo 
InH 

SUPA 4Jo] ouO 
UT 

y 

"msavur 
S
u
p
 
10TI0}S0d 

oy} 
pure 

Ing 
A
q
 
p
o
p
u
n
o
d
 
pus 

U
T
A
 
ssoso 

S
u
T
p
U
d
o
s
o
p
 

oY} 
p
u
o
k
o
d
 
Vo.re 

OY} 
UT 

BUPA 
OY} 

OF 
So[sUB 

JYIpA 
VV UPOA 

SsOJO 
B St OLOY} 

S
U
L
A
 
O
U
 
UT 

B 
*{BNPLATPUL 

OLsULS 
B JO SAUTAM 

f [[@ UT ooVds 
[
S
0
0
 
[
B
p
O
U
o
J
 UB
 P
U
O
D
S
 
OY4 

YAANOJ-ou0 
JNoQ’B 

[
B
I
S
T
 
f 

*[VpOUOjUB 
4Siy 

OY} JO 
JUSUAEDV 

[ASIP 
[BISTP 

o
Y
 
OF ONp 

‘duo, 
A
O
A
 

st dOVds 
[e}S00 

h
e
p
o
n
e
u
n
e
 
4
s
 U
 OY} 

So[BLOP 
UOT) 

o[eur 
BJO 

S
U
L
A
 
puUTY 

T ULe 
‘
T
O
A
 

SSO.10 
SUTPUOOSOp 

JSAY. 
OY} 

1B 
pouTol 

*;we pus 
"yy oABY 

SAULA\ 
OLAS 

O
T
,
 

"“SHpouqns 
oy} 

oF e
u
a
r
x
o
a
d
 

APQYsT[s 
A19A 

Suysyav 
"yz OABY 

SsUTM 
pur] 

Y
O
 

o[Vttlos 
| UT 

p 
"‘SNPOU 

OY} 
PUB 

[VpOUojwe 
pUddES 

OY} 
WoOoMJoq 

ooBds 
oT) 

ST ooBdS 
[B}S09 

[epou 

~OJUB 
P
I
T
Y
 
ONE, 

“S[Bpouojue 
oy, 

u
o
o
M
o
q
 
oovds 

oy} 
St 

oovds 
[24900 

[epoudjwe 
P
M
N
S
 
o
Y
,
 

“[epoue,Ue 
Supe 

puv 
oseq 

S
u
r
M
 
ToaMyoqd 

oovds 
oy} 

St o
d
d
s
 

[B4S090 
[VpOMOJUB 

I
B
A
 
OTL, 

2 
(
¢
 
pus 

{ ‘S83 
‘Tp 

‘1d 
‘Dupo 

pure 
17100709 

JO S
H
U
T
 
PUTT 

00S) 
LOLPBUTUNAOY 

[Bor 
S}L OF 

[RUATXOId 
UPS1eUr 

S
U
T
 
J0;.10}Sod 

oy} 
ur weoddesrp 

Avut 
WoL) eUTUTL0}7 

SI 
IVOM 

T
O
T
 

VAT SB 
YONS 

SUTOA 
TOZOAG 

AOF 
AOJOVABYO 

OUILS 
OY} 

U
Y
}
 
SUOTL[NGs) 

UL 
poyeor) 

A[oYCInNdoB 
o.LOUL 

YONUE 
sf ‘UJaA 

WoXx01quUN 
A
u
e
 
10 

“8yy 
JO WoOPeUpUAIo} 

JO MOTTSOd 
OYA, 

@ 
“UL0A 

SSO.10 
SUTPUIOSEp 

oY} 
JO pus 

Aof10}S0d 
pojooyop 

Aypeord’sB 
oy} 

AT[we.a st tng Jo 

uorsue}xo 
J
u
o
I
e
d
 
d
e
 sit} 

pus 
‘
n
p
 
Jo UoTeuTUTI04 

oY} 
07 

ATLeESVq 
UTS1eKA 

B
U
L
A
 
OY} 

Y
O
R
I
 
OF TNH 

sso1d 
A
T
[
E
N
4
O
 
UJOA 

SSO10 
OY} 

SHOP 
SosBo 

TONS 
OU 

Up YNq 
“UTOA 

Ssso.10 Surpuoosep 
oy} 

puodo 

p
o
o
n
p
o
i
d
 
oq 

0} souvis 
4s1y 

18 
srvod 

de 
Ing 

sopoods 
s0y}O 

PUB 
27/2A)D9 

UL 
PodT}OU 

OAGY 
[ Y

O
U
 

SPY} 
JO 

sosvo 
otMoL}Xo 

UT 
*AT[woTd’ 

p
o
o
p
 

Sf UPOA 
Ssodo 

OY} 
JO 

WOL}VUTUIIO} 
LOL10}80 

OY} 
PUB 

108} 
UO 

Jo JuTOd 
OY} 

4B 
Po[sUB 

Ssof 
10 

Q
A
O
 

ST ULOA 
SSOIO 

OY} 
“UOL}VUTUIL} 

LOJ10}SOd 
Sif 4B JOU 

PUB 
UJOA 

Ssold 
SUTPMOOSop 

dy} 
JSULBIB 

So} BULUII10} 
In) 

OLOT|AA 
SOSBO 

OSOY} 
UL Dv 

‘
N
O
I
L
V
N
U
A
 

F
O
 
N
O
I
L
V
T
A
G
V
E
 

O
L
 
S
A
L
O
N
L
O
O
W
 



No. 2089. NOTHS ON NEOTROPICAL DRAGONFLIES—WILLIAMSON. 637 

EXPLANATION OF PLATES. 

PLATE 38. 

All figures with same magnification. All profile views are of the left side. Male 
appendages are all apically black, and the sparse short hairs, which are present, are 
omitted in the drawings. Figs. 1-18, males; figs. 19-21, female. 

Figs. 1-4. Metaleptobasis bovilla; 1 and 2, lateral and dorsal views of male appendages; 
3 and 4, dorsal and lateral views of mesothoracic horns. 

Figs. 5-8. M. brysonima; same as bovilla. 
Figs. 9-12. M. mauritia; same as bovilla. 
Figs. 13-18. M. manicaria; 15, 16, and 17 are dorsal views of mesothoracic horns to 

show individual variation; in profile in this species the mesothoracic horns are 
wider subapically, as shown in fig. 18. 

Figs. 19-21. M. (?) sp. Rockstone, British Guiana; 19, lateral view, 20, anterior view, 
and 21 dorsal view of prothoracic horns. 

PLATE 39. 

Magnification greater in fig. 3 than in figs. 1 and 2. 

Figs. 1 and 2. Wings of Metaleptobasis manicaria, 2 male specimens from Cumuto, 
Trinidad, March 10, 1912. 

Fig. 3. Wings of Leptobasis vacillans, male, Los Amates, Guatemala, January 18, 1905. 

In figs. 1 and 2, compare position of arculus with reference to second antenodal, and 

origin of M,,and M,inhind wings. The differences in the antenodal-arculus relations 
of the 2 specimens result directly from differences in the distance from wing base to 
nodus, this distance being greater in fig. 1 than in fig. 2. 
Comparing figs. 1 and 2 with fig. 3, the origin of M, with reference to the postnodals is 

a striking character and the only venational character employed at present in separat- 
ing the genera. Anotherand more significant characteris: In Metaleptobasis A and Cu, 
are in the same line, while in Leptobasis A and Cu, are not in the same line, bracing 
having taken place at the end of MA. 

Puiate 40. 

Wing photographs of Palaemnema paulina males, made by Miss Mary B. Lyon, 
Cornell University. 

Fig. 1. El Fiscal, Guatemala, June 5, 1909; front and hind wings, showing the unusual 

5-sided subquadrangle. 
Fig. 2. El Fiscal, Guatemala, June 6, 1909; front and hind wings, showing the added 

‘antenodal in the front wing. 
Fig. 3. El Fiscal, Guatemala, June 6, 1909; 2 hind wings, showing added antenodal in 

the upper (left) wing. 

Puate 41. 

Wing photographs. 

Fig. 1. Protoneura calverti, male, Potaro Landing, British Guiana, February 10, 1912. 
Fig. 2. Protoneura corculum, male, Morales, Guatemala, May 21, 1909. 

Fig. 3. Protoneura amatoria, male, Puerto Barrios, Guatemala, March 6, 1905. 
Fig. 4. Protoneura aurantiaca, male, Los Amates, Guatemala, June 21, 1909. 

Fig. 5. Protoneura cara, male, Agua Caliente, Dept. Santa Rosa, Guatemala, June 2, 

1909. 
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PLATE 42. 

Wing photographs. 

Fig. 6. Protoneura capillaris, male, Cuba, collected by C. L. Wright, Coll. Acad. Nat. 
Sci., Philadelphia. 

Fig. 7. atone JSuscaenea, male, Wismar, British Guiana, January 31, 1912. 
Fig. 8. Epipleoneura incusa, male, Tumatumari, British Guiana, February 5, 1912. 
Fig. 9. Psaironeura remissa, male, Los Amates, Guatemala, June 21, 1909. 
Fig. 10. Epipotoneura eee female, Tumatumari, British aaa February 9, 

1912. 

PLATE 43. 

Diagrams to show thoracic color pattern. 

Figs. 11 and 12. Protoneura calvertt, male and female. 
Figs. 13 and 14. Protoneura corculum, male and female. 
Figs. 15 and 16. Protoneura amatoria, male and female. 
Fig. 17. Protoneura aurantiaca, male. 
Fig. 18. Protoneura cupida, male. 
Fig. 19. Protoneura cara, male. 
Fig. 20. Epipleoneura incusa, male. 
Fig. 21. Psaironeura cerasina, male. 
Fig. 22. Epipotoneura nehalennia, male. 

PLATE 44. 

Profile and dorsal views of male appendages, all drawn to same scale. 

Figs. 23 and 24. Protoneura calverti, type, Tumatumari, British Guiana, February 8, ic 

1912: 
Figs. 25 and 26. Epipleoneura lamina, type, Wismar, British Guiana, January 30, 

1912. E 
Figs. 27 and 28. Epipleoneura incusa, type, Rivehainae. British Guiana, February — 

1, 1912: £0 

Figs. 29 and 30. Epipleoneura fuscaenea, type, Wismar, British Guiana, January she 
1912. Ae 

Figs. 31 and 32. Psaironeura cerasina, type, Wismar, British Guiana, January 30, 1912. i 

Figs. 33 and 34. Epipotoneura nehalennia, type, Potaro Landing, British Guiana, K 
eo 10, 1912. 4 
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ANATOMICAL DETAILS OF METALEPTOBASIS. 

FOR EXPLANATION OF PLATE SEE PAGE 637. 
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WING PHOTOGRAPHS OF LEPTOBASIS AND METALEPTOBASIS. 

FOR EXPLANATION OF PLATE SEE PAGE 637. 
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WING PHOTOGRAPHS OF PALAEMNEMA, 

FOR EXPLANATION OF PLATE SEE PAGE 687. 
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WING PHOTOGRAPHS OF PROTONEURA. 

FOR EXPLANATION OF PLATE SEE PAGE 687. 
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WING PHOTOGRAPHS OF PROTONEURA. 

FOR EXPLANATION OF PLATE SEE PAGE 638. 
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THORACIC COLOR PATTERNS OF PROTONEURA. 

FOR EXPLANATION OF PLATE SEE PAGE 688. 
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MALE APPENDAGES OF PROTONEURA. 

FOR EXPLANATION OF PLATE SEE PAGE 688. 
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A REVIEW OF THE SUBSPECIES OF THE RUDDY KING- 
FISHER, ENTOMOTHERA COROMANDA (LINNAEUS). 

By Harry C. OBERHOLSER, 

Of the Brological Survey, United States Department of Agriculture. 

In order satisfactorily to identify some of the East Indian mate- 
rial collected by Dr. W. L. Abbott it has been necessary to work out 
the relationships of all the subspecies of Entomothera coromanda 
(Linnaeus). Since this has resulted in the necessity of recognizing 
several additional races, and in changing the diagnoses and distribu- 
tion of some others, it seems worth while to put these conclusions on 
record. For this investigation there have been available some 60 
specimens, including representatives of all the forms here admitted. 
For the use of this material the writer is indebted to the authorities 
of the United States National Museum, the Academy of Natural 
Sciences of Philadelphia, and the Museum of Comparative Zodlogy in 
Cambridge, Massachusetts; and also to Mr. J. H. Fleming, of Toronto, 
Ontario, Canada, whose collection of exotic birds far exceeds that of 
any private individual in America. Furthermore, Dr. Leonhard 
Stejneger, head curator of biology in the United States National 
Museum, has kindly allowed me the use of his manuscript notes on 
this species. 

The names of colors here employed are based on Mr. Robert Ridg- 
way’s recently published Color Standards and Color Nomenclature. 
The measurements are all in millimeters, and are taken as explained 
in a previous publication by the writer? All the specimens examined 
are entered in the tables of detailed measurements, and those used in 
the diagnostic averages are indicated. 

The literature of Hntomothera coromanda is meager, and consists 
chiefly of scattered notes and mention in faunal or systematic papers. 
The most important notices of the latter kind are as follows: 

SHARPE, R. B.—Monograph of the Alcedinidae, vol. 2, 1870, pp. 
155-157, pl. 57. 

SHARPE, R. B.—Catalogue of the Birds in the British Museum, 
vol. 17, 1892, pp. 217-221. 

1 Ridgway, Color Standards and Color Nomenclature, 1912 (=January 16, 1913), Washington, D. C. 

2 Oberholser, Bull. U. S. Nat. Mus., No. 86, April 6, 1914, p. 2. 

PROCEEDINGS VU. S. NATIONAL Museum, VoL. 48—No. 2090. 
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Meyer, A. B., and WicLEsworts, L. W.—The Birds of Celebes and 
the Neighbouring Islands, vol. 1, 1898, pp. 279-283. 

Hartert, Ernst.—Die Vogel der Palaarktischen Fauna, vol. 2, 
pt. 1, February, 1912, pp. 886-887. 

The present species is very distinct from all of its allies, and easily 
recognizable by its nearly uniform rufous plumage. The female 
in color closely resembles the male, is of about the same size, and 
sometimes is not with certainty distinguishable. It differs, however, 
usually in being rather duller above, with a less pronounced tinge of 
magenta, and somewhat lighter below. There is apparently more 
evidence of the latter difference in some subspecies than in others. 

The fully grown juvenal plumage differs from the adult stage as 
follows: Upper portion of head and body darker and duller, usually 
with little or no wash of magenta, the back, scapulars, rump, and 
lower cervix, dark sooty brownish or even somewhat blackish (in 
Entomothera coromanda rufa with as heavy a wash of magenta as the 
adult); median metallic rump feathers rich bright sapphire blue; 
wings and tail darker, duller, partly sooty brownish, with generally 
much less tinge of magenta; sides of head darker and duller, usually 
without magenta wash, the auriculars plain dark, more or less sooty, 
brown, the subocular and subauricular regions ochraceous, commonly 
mixed with whitish and spotted with dusky brown; sides of neck 
dusky brownish or blackish; lower surface, including the lining of 
wing, usually much paler, the throat more extensively whitish, the 
lower breast, abdomen, and crissum in nearly all the races very pale, 
even partly whitish, the breast very dull tawny; breast very thickly, 
abdomen more sparingly, marked with squamate feather-tips of dark 
brown or blackish; bill more or less dusky. 

The ‘‘first autumn,” or rather post-juvenal, plumage is in most 
respects more like the adult, from which it differs in nearly or quite 
lacking the magenta tinge of upper parts; in having sapphire blue 
median rump feathers; paler, often even partly whitish, lower surface; 
and dusky edgings to most of the feathers of throat, breast, and upper 
abdomen. These dark margins comparatively soon wear off, but 
the bird does not acquire the richly colored fully adult plumage until 
it is at least a year old, probably just before its first breeding season. 
The broad light stripe on the middle portion of lower back and 
rump, though usually silvery whitish, sometimes blue, in the adult, 
is always blue in the immature bird. 

The molt of this species is not well illustrated by the series of speci- 
mens at hand. There are only two dated examples in molt: A male 
Entomothera coromanda ochrothorectis! (No. 22175, J. H. Fleming), 

taken, December 5, 1909, at Rio Butas, Mindoro Island, Philippine 
Islands, in post-juvenal plumage, just passing into the adult state; 

1 See p. 652. 
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and an adult male Hntomothera coromanda ochrothorectis 1 (No. 233081, 
U.S.N.M.) taken, November 6, 1892, at Palanoc, Masbate Island, 
Philippine Islands, of which the wing-quills and tail-feathers are still 
partly in sheaths. 

Individual variation in the adult bird consists chiefly in the color 
of the broad light median stripe of the lower back and rump, which 
ranges from (usually) silvery bluish white to (rarely) light turquoise 
blue; the amount and brilliancy of the magenta suffusion on the upper 
surface; the amount of magenta wash on the breast; the extent and 
paleness of the light color on the chin; and less conspicuously, the 
depth of the color of the lower surface. The range of individual varia- 
tion seems hitherto to have been very little understood and to have 
been consequently considered much greater than it really is, for not a 
few of the differences due to sex, as well as to age and even geo- 
graphical variation, have been accredited to this. 

The principal characters which separate the subspecies of Entomo- 
thera coromanda consist in size, depth of color above and below, as well 
as the amount of magenta tinge present on both upper and lower 
surfaces. The color of the blue or whitish stripe on the rump seems 
also to be a subspecific character in some cases, s, though 1 in others it 
amounts merely to individual variation. 

The faunal distribution of Hntomothera coromanda as a species lies 
chiefly within the Oriental Region, though it reaches also the south- 
eastern edge of the Palaearctic Region. Geographically it ranges 
north to Japan, Korea, and Manchuria; west to eastern Nepal, 
Burma, and the Malay Peninsula; south to the Barussan Islands? 
and Java; and east to Borneo, Celebes, the Xulla Islands, Sangi 
Islands, and the Philippine Islands. 

The number of snbspecies here recognized is nine, of which only one 
is continental in distribution. As is so frequently the case with wide- 
ranging and plastic species, some of the far-separated races resemble 
each other more than they do the intervening forms. Thus, Ento- 
mothera coromanda rufa, from Celebes, is much more like Entomothera 

coromanda mizorhina’ from the Andaman Islands than like Entomothera 
coromanda coromanda of the Malay Peninsula. Similarly Entomothera 
coromanda ochrothorectis’ from the Philippine Islands more closely 
resembles Entomothera coromanda major from Japan than it does 
Entomothera coromanda bangsi* of the intervening Riu Kiu Islands. 
Also, Entomothera coromanda pagana® from the Pagi Islands is more 
like Entomothera coromanda minor from Borneo, in color at least, than 
it is like Entomothera coromanda neophora® on the neighboring and 
intermediate island of Sumatra. 

1See p. 652. 2 The chain of islands along the western coast of Sumatra. 3 See p. 645, 

4See p. 654. 5 See p. 648. 6 See p. 646, 

59758°—Proc.N.M.vol 48—14——-41 
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The ruddy kingfisher is apparently a strictly resident species 
wherever found, with the possible exception of Japan, though it is 
known to winter even there, and we are aware of no authentic 
records of the Japanese race, Entomothera coromanda major, outside its 
known breeding range. In habits the bird is shy, living along the 
streams and about lakes and mangrove swamps near the coast, 
though found also in the forests away from water. 

The present species is without much doubt generically distinct 
from Alcedo senegalensis Linnaeus, the type of Halcyon Swamson. It 
differs from Halcyon senegalensis as follows: Biull much larger in 
every way (relatively as well as actually); exposed culmen about 
half the length of the wing instead of much less as in Halcyon sene- 
galensis; tip of culmen more distinctly decurved; gonys more up- 
curved; culmen less sharply ridged; gonys less sharply keeled; scu- 
tellae of tarsus much smoother; and first (outermost) primary much 
shorter than the seventh, at most not longer than the eighth. The 
proper generic designation for this group is Entomothera Horsfield,*- 
the type of which is, by subsequent designation,? Alcedo coromanda 
Latham. This name is commonly cited from Horsfield’s paper, Sys- 
tematic Arrangement and Description of Birds from the Island of 
Java, published in the Transactions of the Linnaean Society of Lon- 
don, volume 13, May, 1821, but here the name occurs thus: 

“This section [section 2] of the genus Alcedo (to the individuals of 

which the denomination of Entomothere ‘Chasseurs’ may be applied) 
holds a situation intermediate between Alcedo and Dacelo.”’ * 

The species included by Horsfield in this group are as follows: 
Alcedo tridactyla LINNAEUS (= Ceyx tridactylus [LINNAEUS)]). 
Alcedo leucocephala GMEtIn (=Ramphalcyon capensis javana 

[BoDDAERT]). 

Alcedo coromanda LatHAM (= Entomothera coromanda [LATHAM]). 
Alcedo chlorocephala GMELIN (=Sauropatis chloris [BoDDAERT]). 
Alcedo sacra GMELIN (= Sauropatis sacra [GMELIN]). 

Alcedo melanoptera HorsFIELD (= Entomothera melanoptera [Hors- 
FIELD]). 

It is evident from the above that ‘‘ Entomotherae” is only a 
plural group term, and therefore uncitable as a generic name. The 
next year, however, Horsfield again refers to the matter,’ this time 
applying the name Hntomothera to the group previously designated 
by him as “‘ Entomotherae.”’ The generic name Entomothera thus 
becomes available, but dates from the later place of publication. 

1 Horsfield, Zoological Researches in Java and the Neighbouring Islands, 1822 (text to Alcedo biru). 

2 Sharpe, Monograph Alcedin., vol. 1, 1871, p. xiii. 
8 Trans. Linn. Soc. London, vol. 13, pt. 1, May, 1821, p. 173. 
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ENTOMOTHERA COROMANDA COROMANDA (Latham). 

[Alcedo] coromanda Latuam, Index Ornith., vol. 1, 1790, p. 252 (‘‘Coromandela”’ 
[India]) (based on Le Martin Pécheur violet de la céte de Coromandel, Sonnerat, 

Voyage Indes Orient., vol. 2, 1782, p. 212, pl. 118). 
Halc[yon]. Corpnsindeticis Vicors, in Raffles’ Mem. Life and Pub. Serv. Raffles, 

1830, p. 654 (nom. emend. pro Alcedo coromanda Latham). 
[Halcyon] lilacina Swainson, Classif. Birds, vol. 2, 1837, p. 335 (intended to be 

based on the same plate of Sonnerat’s as is Alcedo coromanda Latham, but mis- 
quoted as “pl. 218”). 

A[lcyon]. calipyga Hopaeson, in Gray’s Zool. Misc., No. 3, June, 1844, p. 82 
[Nepal] (nomen nudum). 

Halcyon coromandra Gray, Cat. Spec. and Draw. Mamm. and Birds Nepal and 
Thibet Pres. Hodgson Brit. Mus., 1846, p. 56 (nom. emend. pro Alcedo coro- 
manda Latham) (Nepal). 

Halcyon]. coromandeliana (“Scopoli”!) Gray, Gen. Birds, vol. 1, August, 1846, 

p. 79 (based on Sonnerat, Voyage Indes Orient., vol. 2, 1782, pl. 118; Alcedo 

coromanda Gmelin; and Halcyon lilacina Swainson). 

Halcyon]. coramander Buytu, Cat. Birds Mus. Asiatic Soc., 1849, p. 47 (nom. 
emend. pro Alcedo coromanda Latham) (‘Tenasserim). 

H{alcyon]. callipyga SHARPE, Cat. Birds Brit. Mus., vol. 17, 1892, p. 219 (nom. 

emend. pro Alcyon calipyga Hodgson). . 

Chars subsp.—Size medium; coloration pale, both above and below; 
forehead and breast with but a slight wash of magenta or with none. 

Description.—Adult male, No. 153798, U.S.N.M.; Tyching, Trong, 
Lower Siam, April 24, 1896; Dr. W. iP Abbott. Upper surface, 
including sides of head and neck, cinnamon rufous, rather darker on 
wings and tail; everywhere, except on forehead, cheeks, lores, and 
orbital region, more or less suffused with magenta, most conspicu- 
ously on back, scapulars, nape, and wing-coverts; a long, broad 
stripe on the middle of the rump and lower back, silvery bluish white; 
lower parts, including lining of wings, tawny ochraceous, deepening 
into tawny on the sides of the breast, paling to very light ochraceous 
buff on the chin, and to ochraceous buff on the middle of abdomen; 
“‘orbital ring orange; bill red; feet red; claws orange yellow.” 

Measurements.—Male: Total length ? Gn flesh), 247.6 mm. 

Probable male*: Wing, 111.5-119 (average, 116.5) mm.; tail, 63-67 
(65.1); exposed culmen, 50-53 (51.7); tarsus, 14.5-17 (16.2); middle 
toe, 17.5-19 (18.5). 

Probable female: * Wing, 110.5 mm.; tail, 66; exposed culmen, 50; 
tarsus, 16; middle toe, 18.3. 

Type-locality— Rangoon, Pegu.* 

1 An erroneous supposition that Alcedo caromandeliana Scopoli (Del. Flor. et Faun. Insubr., part 2, 1786, 

p. 89) is the same as Alcedo coromanda Latham; whereas its description does not fit at all, being that of some 

species of Merops, probably Merops viridis Linnaeus, though Scopoli quotes Sonnerat’s Voyage Indes 

Orient., p. 212, pl. 118. 

2 One specimen. | 

8 Six specimens, from southern China, northern India, and the Malay Peninsula. 
4 One specimen, from the Malay Peninsula. 

5 Here for the first time definitely fixed. 
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Geographical distribution Permanently resident and breeding from 
sea level up to an altitude of about 5,000 feet in southeastern Asia, 
north to Amoy in southeastern China, Assam, Sikkim, and eastern 
Nepal; west to eastern Nepal, the Sundarbans, Burma, Tenasserim, 
and the Malay Peninsula; south to Malacca, southern Malay Penin- 
sula; east to the eastern coast of the Malay Peninsula, to French 
Indo-China, and southeastern China. 
Remarks.—This is the lightest-colored of the races of Entomothera 

coromanda, with the exception of Entomothera coromanda ochrotho- 
rectis,’ though it is not much lighter than the Japan bird, Hntomothera 
ieee major. 

It seems to have a wider geographical range cea any other form 
of the species, and exhibits but little variation due to locality. With 
proper allowance for differences of age and sex, there is not a great 
amount of individual variation in this subspecies. A single adult 
from Amoy, China (No. 85712, U.S.N.M.), without doubt belongs 
here. Birds from Malacca are, as careful comparison shows, clearly 
referable to the present race, not to Hntomothera coromanda minor, 
which, curiously enough, is the form of Singapore. 

The earliest name for this species, and consequently for its typical 
subspecies, is Alcedo coromanda Latham,? based on “‘Le Martin 
Pécheur violet de la céte de Coromandel” of Sonnerat,? supposedly 
from the Coromandel coast of southern India. The species, however, 
does not, so far as known, occur anywhere in the southern part of the 
peninsula of India, hence Sonnerat’s locality is evidently wrong. In 
all probability the bird described and figured by Sonnerat really came 
from some other part of India, as already asserted by Dr. Ernst 
Hartert,* though Dr. R. B. Sharpe thinks that it “‘most likely” came 
from Malacca.® I do not, however, consider that the latter expres- 
sion of opinion is definite enough to be regarded as fixation of the 
type locality. In making the present division of the species into 
races it is of considerable importance to have a definite type locality 
for the typical subspecies, Entomothera coromanda coromanda. Son- 
nerat’s description ? of his ‘‘ Martin Pécheur violet de la c6te de Coro- 
mandel”’ is so worded that it furnishes no means of determining to 
which of the several races it applies; and in view of this Doctor 
Hartert was justified in restricting it to the bird of the Indian main- 
land. Furthermore, in order to make this restriction as definite as 
possible, we select as the type locality Rangoon, in Pegu, a place 
which Sonnerat visited. 

1 See p. 652. 

2 Index Ornith., vol. 1, 1790, p. 252. 
3 Voyage Indes Orient., vol. 2, 1782, p. 212, pl. 118. 

4 Vogel pal. Fauna, vol. 2, pt. 1, February, 1912, p. 886. 

5 Mon, Alcedinidae, vol. 2, 1870, p. 156. 
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Measurements of specimens of Entomothera coromanda coromanda. 

ve, S 3 
a ; 8 

Museum and No.| Sex. Locality. Date. Collector. | © ? 3 Bl hoa dos 
Se la (2S) 2 |e 
Syl ao IK fos 
BlE /sia j/als 

feericmine 28227) (Male...) Sikkim...) .-|s2---2----00--\qnncescceancdsloness to) 66, a52 Soe t17e 5 
U.S.N.M. 1019922... [Male]. . SA OS ee ae {ote eRe Seas pee elt se EVA Goa bee elven 
U.S.N.M. 1019932..}.. .[do.]. - ‘Darjiling, SS AE See era) IS ely aioe | Seep 2 119 |65 | 50.5) 16.5)18.5 

northeast- 
ern India. 

U3S.N.M. 857122...]... feos agnoye Ching. 23.) ph eeabomalewecseaciyee alten ea eae ee |e | ey | 
DPN LOL D2: 12. -(d0.|. 2 | Malaee a, |iscsjesecces-se|cccsececosa.-|oece= 117.5)67 150 |17 J19 

southern 
Malay Pen- 
insula. 

U.S.N.M. 1637982..| Male....| Tyce hing | Apr.24,1896 | W. L. Ab- |247.6] 118.5/64 153 |14.5/18.5 
ronnie bott. 
Lower 
Siam. 

nemeseemia.2to052|[remale]| Malacca, |....-...---.--)-0-.cse2-ce---[eeces 110.5}66 |50 |16 |18.3 
southern 
Malay Pen- 
insula. 

J.H.Fleming 4283..| Vix ad..| Darjiling,| Aug.—,1870 | W.T. Blan- |..... 111 |68 |47 |16.5)20 
northeast- ford. 
ern India. 

ese weMenOlGgde: a Vix ad..| Imdia.t 2.22 sl) eee hee A. Anderson |..... 113.5)59 |44 |16 |18 

1 Measured in the flesh by the collectcr. 
2 Used in measurement averages on p. 643. 

ENTOMOTHERA COROMANDA MIZORHINA, new subspecies. 

Chars. subsp.—Similar to Entomothera coromanda coromanda, but 
bill much bigger; tarsus and middle toe somewhat longer; upper and 
lower parts much darker; and both breast and forehead more washed 
with magenta. 

Description.—Type, adult [probably a male], No. 19247, collection 
of J. H. Fleming; North Andaman Island, Andaman Islands, January, 
1905; C. Anderson. Upper parts, including sides of head and neck, 
rather dull cinnamon rufous, the wings and tail darker, between 
hazel and chestnut brown; everywhere more or less suffused with 
magenta, most conspicuously so on cervix, crown, back, scapulars, 
and wing-coverts; a long, broad stripe on the middle of the rump 
and lower back greenish beryl blue; lower surface mostly cinnamon 
rufous, paling somewhat on the middle of abdomen and on crissum, 
passing into ochraceous buff on the chin, and deepening into tawny 
on. the breast and lining of wings; the breast somewhat tinged with 
magenta. 

Measurements.—Probable male :? Wing, 114.5 mm.; tail, 67; exposed 
culmen, 58; tarsus, 17.5; middle toe, 20. 

Type-locality.—North Andaman Island, Andaman Islands. 
Geographical distribution.—Andaman Islands, and probably also 

the Nicobar Islands. 
Remarks.—Although we have examined but two specimens of this 

new race, there is such a remarkable difference in the size of the bill 

8 One specimen, the type. 
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as compared with even the largest forms of the species that we have 
no hesitancy at allin separating it subspecifically. In color, however, 
it superficially very much resembles Entomothera coromanda rufa, 
from Celebes, much more so, indeed, than it does Entomothera coro- 
manda coromanda from the adjacent Malay Peninsula. To this 
resemblance Doctor Hartert has already called attention.1 . 

The juvenal plumage of Entomothera coromanda mizorhina is much 
darker, both above and below, than that of Entomothera coromanda 
coromanda. | 

The difference between birds from the Andaman Islands and the 
mainland of India (Sikkim and Tenasserim) has already been noted 

by Hume? 

Measurements of specimens of Entomothera coromanda mizorhina. 

ire | F 

Za| 4 lo 
Museumand No.| Sex. Locality. Date. | Collector.| % | = |28! 2 ss 

= S | Ag a |3s 
BH |Ao| es ja 

J. H. Fleming | [Male]4..| North Andaman | Jan.—,1905 | C. Ander- |114.5 |67 (58 /17.5 |20 
247.3 ee Andaman son. 

slan 
J. H. Fleming | Juv.....| Rutland, South An- | Oct. 9,1905 | B. B. Os- {111 (68 {59 |19 (21.5 

9248. daman Island, An- _ maston. 
daman Islands. 

3 Used in measurements on p. 645. 
4 Type. 

ENTOMOTHERA COROMANDA NEOPHORA, new subspecies. 

Chars. subsp —Resembling Entomothera coromanda coromanda, but 
wing and tail decidedly shorter; lower parts darker; and breast more 
washed with magenta. 

Description.—Type, adult male, No. 179191, U.S.N.M.; Tapanuli 
Bay, northwestern Sumatra, February 19, 1902, Dr. W. i Abbott. 
Upper parts, including a of head and neck, ae dull cmnamon 
rufous, the wings and tail darker, between hazel and chestnut brown; 

everywhere more or less suffused with magenta, most conspicuously 
on cervix, back, scapulars, and wing-coverts; a long, broad stripe on 
the median portion of rump and lower back, silvery bluish white; 
breast and lining of wings cinnamon rufous, the former slightly washed 
with magenta; chin light ochraceous buff; remainder of lower surface 
light cinnamon rufous, palest on the middle portion of abdomen; “‘iris 
dark brown; eyelids red; feet and bill red.” 

Measurements —Male: Total length (in flesh), 254-255 (average, 

254.5) mm:; wing, 100-103.5 (101.8); tail, 58.5-62 (60.3); exposed 
culmen, 50- re 5 (50.8); tarsus, 14.8-15.8 (15. 3); middle toe, 17-19.5 

(18.3). 

1 Végel pal. Fauna, vol. 2, pt. 1, February, 1912, p. 887. 
2 Stray Feathers, vol. 3, January, 1874, p. 169; October, 1874, p. 494. 

5 Two specimens, from western Sumatra and eastern Sumatra. 
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Female:! “Total length (Gn flesh), 251 mm.; wing, 103-111 (aver- 

age, 1077); tail, 58.5-62.5 (60.5); exposed culmen, 52.5-54.5 (53.5); 
tarsus, 17; middle toe, 19.2-20.5 (19.9). 

Type-locality—Tapanuli Bay, northwestern Sumatra. 
Geographical distribution—Sumatra; and probably also the island 

of Banka. 
Remarks.—This new race is readily distinguishable from Ento- 

mothera coromanda mizorhina, of the Andaman Islands, by reason of 
its much smaller size, decidedly paler lower parts, somewhat lighter 
upper surface, and less heavy magenta wash on the breast. These 
color differences appear to obtain in both young and adult. The 
juvenal plumage appears to be very similar in color to the same stage 
of Eniomothera coromanda coromanda. One specimen, from Sumatra, 

but without date, in the United States National Museum (No. 113027), 
is in rather peculiar transition plumage. It is apparently a male, 
which has acquired the dark under surface, magenta-washed breast, 
heavily magenta-tinged cervix, back, and sides of neck, which charac- 
terize the adult; but still retains the deep blue rump, dull brownish 
crown, dull brownish wings and scapulars of the juvenal plumage. 

Specimens of Hntomothera coromanda from Sumatra have heretofore 
been considered identical with those from Borneo, but present com- 
parison shows them to be subspecifically different. Since the type 
locality of apparently the only name that could by any possibility 
apply to the Sumatra form, Alcedo coromanda mimor Temminck and 
Schlegel *, is Borneo, as hereinafter shown,* the Sumatra bird requires 
a new designation, which we have provided above. 

Measurements of specimens of Entomothera coromanda neophora. 
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; mm.| mm.| mm.| mm.) mm.) mm. 
U.S.N.M.1791916.| Male?...| Tapanuli Bay, | Feb. 19,1902| W.L. Ab-|254 |100 |62 [50 [14.8 |17 

pe Su- bott. 
matra. 

U.S.N.M. 181097 6.|...do..... Rupat Strait, | Mar. 2,1906]..... do...../255 |103.5/58.5 j51.5 115.8 |19.5 
eastern Su- 
matra. 

U.S.N.M.1791926.| Female, | Tapanuli Bay, | Feb. 20,1902]..... do...../251 {111 (62.5 [54.5 ]17 {19.2 
vixad.| western Su- 

matra. 
U.S.N.M. 1810966.) Female, | Aru Bay,eastern | Dec.11,1905 |..... MOt.seclocces 103 {58.5 [52.5 |17 = /20.5 

juv.s Sumatra. 
Pee en Liatai..| | kee, |! BUTBM Rs araccrleccees tus da. [wa ehh'wae eviclh s cen OB: (OS > BR Bie tes 

vixad.] 

1 Two specimens, from western Sumatra and eastern Sumatra. 

2 Probably much too high, due to the abnormally large size of one of the two specimens measured. 

3 Fauna Japonica, 1842, p. 76. 

4 Seo p. 650. 

5 Measured in the flesh by the collector. 

6 Used in measurement averages on pp. 646-647. 

7 Type. 

8 Full-grown, though in juvenal plumage. 
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ENTOMOTHERA COROMANDA PAGANA, new subspecies. 

Chars. subsp.—Similar to Entomothera coromanda neophora, from 
Sumatra, but wing and tail averaging longer; lower parts and also 
upper parts darker. 

Description.—Type, adult male, No. 179762, U.S.N.M.; North 
Pagi Island, western Sumatra, January 4, 1903; Dr. W. L. Abbott. 
Upper surface, including sides of head and neck, rather dull cinnamon 
rufous, the wings and tail darker, between hazel and chestnut brown; 
everywhere more or less suffused with magenta, most brightly on 
cervix, crown, back, scapulars, and wing-coverts; a long, broad 
stripe on the middle of the rump and lower back, silvery bluish 
white; lower parts chiefly cmnamon rufous, paling somewhat medially 
on the posterior portion, passing into ochraceous buff on the chin, and 
deepening to tawny on the breast and lining of wings; the breast 
somewhat washed with magenta; ‘“‘bill and feet coral.” 

Measurements.—Male: Total length (im flesh), 260 mm.; wing, 
107; tail, 62.5; exposed culmen, 50; tarsus, 15; middle toe, 19.5. 
Memale Total length (Gn fast 253-270 nes 261.5) mm.; 

wing, 105-106 (105.5); tail, 64-66.5 (65.3); exposed culmen, 52.5-53 
(52.8); tarsus, 16; middle toe, 18.5-20 (19.3). 

ae seca. —North Pagi Island, Pagi Islands, northwestern 
Sumatra. 

Geographical PRO Ly fi ta i Pagi Islands and the Batu Islands, 
of the Barussan chain, off western Sumatra. 

Remarks.—Additional material and a better understanding of the 
various forms of Hntomothera coromanda, particularly those from 
Sumatra, Singapore, and the Malay Peninsula, show that the bird from 
the Pagi Islands, probably including also that of the Batu Islands, 
off the western coast of Sumatra, is an undescribed subspecies. 
The only example from the Batu Islands is in post-juvenal plumage, 
but it seems to belong to the same race as birds from the Pagi Islands. 
It is practically identical in color with a bird from the Andaman 
Islands (No. 19248, J. H. Fleming, Rutland, South Andaman Island, 
October 9, 1905), in corresponding plumage, though if anything 
rather “igre 

The present subspecies is, in both adult and juvenal plumages, 
practically identical in color with Entomothera coromanda mizorhina 
of the Andaman Islands, but is distinguishable by its much smaller 
size, particularly of the bill. 

1 One specimen, from North Pagi Island, western Sumatra. 

2 Two specimens, from North Pagi Island, western Sumatra. 

i 
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Measurements of specimens of Entomothera coromanda pagana. 
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land, Pagi Is- bott. 
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Sumatra. 

A.N.S. Phila.56146} Male, ju-} Pulo Tana Masa, | Aug. 13,1896| J. Z. Kan-|....- 102 {61 {48.5 |16 17.8 
venal. Batu Islands, negieter. 
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matra. 

U.S.N.M.1797632.| Female .| North Pagi Is- | Jan. 6,1903| W. L. Ab-]253 /|105 [66.5 |53 |16 /18.5 
land, Pagi Is- bott. 
lands, west- 
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WESEN ML 79761 22). e2dob.s.- 0.22 Ol: c25...55- Jan. 1,1903)..... Ole soe 270 |106 |64 {52.5 ]16 |20 

1 Measured in the flesh by the collector. 
2 Used in measurement averages on p. 648. 
3 Type. 

ENTOMOTHERA COROMANDA MINOR (Temminck and Schlegel). 

Alcedo (Halcyon) coromanda minor Temminck and ScHLEGEL, Fauna Japonica, 
1842, p. 76 (Borneo and Sumatra). 

Chars. subsp.—Resembling Entomothera coromanda pagana, but 
wing shorter; and lower surface, particularly the posterior portion, 
darker. 

Measurements.—Male:* Total length (in flesh), 247-254 (average, 

250.5) mm.; wing, 98.5-103 (100.3); tail, 59-61.5 (60.2); exposed 
culmen, 48.5-52.5 (50); tarsus, 15-16 (15.6); middle toe, 17.5-18.5 
7.8). 

Female:> Wing, 100-104 (102) mm.; tail, 58-62 (60); exposed 
culmen, 51-51.5 (51.3); tarsus, 15.5-16 (15.8); middle toe, 19.3-19.5 
(19.4). 

Type-locality.—Pontianak, Borneo.° 
Geographical distribution.—Borneo, together with Labuan and 

doubtless other of its coastal islands; Tawi Tawi Island, Philippine 
Islands; Singapore Island; and probably Java. 
Remarks.—The principal characters which separate the present 

form from Entomothera coromanda coromanda, dark coloration and 
small size, have had notice from several authors, but since the original 
description of Entomothera coromanda minor,’ not until 1912° did 

they receive due formal recognition. However, a very marked dif- 
ference in both size and color is at once observable on comparison of 
specimens from northeastern India and from Borneo. In addition 

4 Three specimens, from Borneo and Singapore Island. 

5 Two specimens, from Borneo and Labuan Island. 

6 Here for the first time definitely restricted. See p. 650. 

1 Alcedo ( Halcyon) coromanda minor Temminck and Schlegel, Fauna Japonica, 1842, p. 76. 

8 Hartert, Vogel pal. Fauna, vol. 2, pt. 1, February, 1912, p. 887. 
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to the generally darker coloration, the breast of Entomothera coromanda 
minor is more suffused with magenta than in Hntomothera coromanda 
coromanda. ‘The Borneo race is also much darker both above and 
below than is Entomothera coromanda neophora from Sumatra, with 
more magenta suffusion on the breast, and, furthermore, averages 
slightly smaller. It is smaller than Entomothera coromanda pagana, 
and has darker lower parts. The colors of the unfeathered portions, 
taken from a Singapore specimen, are as follows: ‘‘Iris dark brown; 

' eyelids, bill, and feet red.” 
Birds from the island of Singapore are apparently the same as 

those from Borneo, if anything a little darker; and thus decidedly dif- 
ferent from the light-colored Entomothera coromanda coromanda from 
Malacca on the near-by mainland of the Malay Peninsula. This bears 
out what we have noted in some other groups of birds regarding the 
tendency of Singapore to have faunal affinity with Sumatra or Borneo 
rather than with the Malay Peninsula, a very interesting fact, in view _ 

_ of the proximity of the Malay Peninsula and the comparative remote- 
ness of both Sumatra and Borneo. A single immature specimen 
from Tatain, on Tawi Tawi Island, in the southwestern part of the 
Philippine Archipelago, is apparently typical of Hntomothera coro- 
manda minor. 

The only name applicable to the present subspecies is <Alcedo 
(Halcyon) coromanda minor Temminck and Schlegel.t This was 
based on specimens from Borneo and Sumatra, but without designa- 
tion of type or type locality. By reason of the present subspecific 
separation of the Sumatra bird from that of Borneo,? it becomes 
necessary to restrict the name Alcedo coromanda minor to one or the 
other of these. In order to determine, if possible, which locality 
Doctor Schlegel considered typical, I wrote to Dr. E. D. van Oort, 
who is now in charge of the famous ornithological collection of the 
Leyden Museum, asking if the type of Alcedo coromanda minor was 
in the museum. His reply is as follows: 

The type-specimens of ‘ Dacelo coromandeliana minor’ Schlegel are the three ones 
mentioned on page 26 of Schlegel’s Catalogue of the ‘Alcedines’ of the Mus. d’Hist. 
Nat. des Pays-Bas. None of them is marked by him as ‘ type.’ 

Since the two most important characters given by Temminck and 
Schlegel 1 to separate their Alcedo coromanda minor from their Alcedo 
coromanda major of Japan—small size and dark rich coloration—best 
apply to the bird from Borneo, it therefore seems best to fix on this 
the name Alcedo coromanda minor; and we accordingly designate 
Pontianak, Borneo, as the type locality, which is the locality of the 
second of the three specimens catalogued by Schlegel,’ as mentioned 
above in the quotation from Dr. E. D. van Oort. 

1 Fauna Japonica, 1842, p. 76. 

2 See p. 646. 

3 Mus. d’Hist. Nat. Pays-Bas, vol. 3, Mon. 17, Alcedines, 1863, p. 26. 
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Measurements of specimens of Entomothera coromanda minor. 
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U.S.N.M. 1816962] Male....| Pasir, eastern | Jan. 15,1909] W. L. Ab-| 247 |98.5 |59 [49 |15.71] 17.5 
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apore Island. dition to 
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U.S.N.M. 1819062] Female .| Segah River, | Dec. 3,1912|H.C.Raven|..... 100 |58 {51.5 |15.5 | 19.5 
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neo. 

U.S.N.M. 1451362) [Female]| Labuan Island, | —— —,1877| H. Low ...|..... 104 [62 {51 {16 19.3 
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nal.3 Philippine Is- and F.S. 

lands. Bourns. 

1 Measured in the flesh by the collector. 2 Used in measurement averages on p. 649. 3 Full grown. 

ENTOMOTHERA COROMANDA RUEFA (Wallace). 

Halcyon rufa Wauuace, Proc. Zool. Soc. Lond., 1862, p. 338 (Makassar, Celebes). 

Chars. subsp.—Much like Entomothera coromanda minor, but deci- 
dedly larger throughout; sides and flanks more noticeably washed 
with magenta; and median light stripe of lower back and rump 
darker, more bluish. 

Measuremenis.—Male:* Wing, 107 mm.; tail, 68.5; exposed cul- 
men, 46.5; tarsus, 17.7; middle toe, 20.2.. 

Female: * Wing, 112-113 (average, 112.5) mm.; tail, 67; exposed 
culmen, 53.5—54 (53.8) ; tarsus, 16.5-18 (17.3); middle toe, 19-20 (19.5). 

The following measurements are abstracted and averaged from 
Meyer and Wiglesworth’s table,® juvenal and immature birds omit- 
ted, and no distinction made with regard to sex: 7 

Wing, 110-127 (average, 117.2)® mm.; tail, 68-75 (71); bill from 
nostril, 43-51 (47.6); tarsus, 15-18 (16.3). 

Type-locality— Makassar, Celebes. 
Geographical distribution.—Celebes and neighboring islands: North 

to the Sangiand Talaut Islands; and east to the Xulla Islands; includ- 
ing the Peling Islands, the Togian Islands, and the islands of Buton, 
Talissi, and Lembeh. 
Remarks.—While I have been unable to examine a large series of 

specimens of this form, and have taken its measurements chiefly from 
Meyer and Wiglesworth,® it has been so well described by other 

4 One specimen, from Celebes. 
5 Two specimens, from Celebes. 

6 Birds of Celebes, vol. 1, 1898, p. 281. 

7 Seventeen specimens, from Celebes and its islands. 
8 The apparent great wing-length of these specimens may be due, in part at least, to a different method 

of measuring. 
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authors that there is no doubt of its distinctness. It so greatly 
exceeds Entomothera coromanda minor in size that there is no diffi- 
culty at all in distinguishing it, even though in color it appears not 
to differ to any important extent. From both Entomothera coro- 
manda coromanda and Entomothera coromanda major it departs con- 
spicuously in its dark rich colors, both above and below. It is, ecuri- 
ously enough, very close in appearance to Hntomothera coromanda 
mizorhina, but in the adult differs in having darker lower parts, 
particularly posteriorly; darker, more bluish light rump-stripe; more 
heavily magenta-tinged breast, sides, and flanks; and a much larger 
bill. Immature birds are also darker below than those of the Anda- 
manrace. The present subspecies seems to be confined to Celebes 
and the surrounding islands. Immature birds are very dark, almost 
as dark as adults, the difference much less than in a majority of the 
races. 

Measurements of specimens of Entomothera coromanda rufa. 

| 

Museum and No. Sex. Locality. Date. Collector. 

mm.|MmmM.|MmM.| MM | mm. 

A.N.S.Phila.50104 3) Male,vix Likupang, Cel- | Sept. —,1895 | C. Hose....| 107 | 68.5} 46.5] 17.7| 20.2 
ad. ebes. 

J.H.Fleming 110041) Female..| Bojat, Minahasa, | June —,1899 | A. Weigall.| 113 | 67 | 54 | 16.5) 19 
Celebes. 

J.H.Fleming 110051)...do....- Pek Minas Jan. —,1899 |__..- do2-32: 112) eee 53.5) 18 | 20 
ebes. ‘ 

1 Used in measurement averages on p. 651. 

ENTOMOTHERA COROMANDA OCHROTHORECTIS, new subspecies. 

Chars. subsp.—Similar to Entomothera coromanda coromanda, but 
decidedly larger throughout, and somewhat less suffused with magenta 
on the upper surface. 

Deseription.—Type, adult male, No. 233081, U.S.N.M., Palanoe, 
Masbate Island, Philippine Islands, November 6, 1892; D. C. Wor- 
cester and F. S. Bourns; original number, 820. Upper parts, inelud- 
ing sides of head and neck, cmnamon rufous, rather darker on wings 
and tail; everywhere, except on extreme forehead, more or less 
suffused with magenta, though but slightly on sides of head, most 
conspicuously on cervix, back, scapulars, and wing-coverts; a long, 
broad stripe on the middle of the rump and lower back, partly silvery 
bluish white, somewhat mixed with light turquoise blue; lowersurface, 
including lining of wings, dull tawny ochraceous, deepening into 
tawny on the sides of the breast, and paling to light buff on the chin, to 
warm buff and light buff on the middle of the abdomen. 

Iris dark brown; bill, legs, and feet, bright scarlet; nails reddish 
brown. 

Measurements.—Male:? Total length (in flesh), 279.4 mm. 
Female:? Total length (in flesh), 273. 

2 One specimen. 
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Male:t Wing, 121-122 (average, 121.5) mm.; tail, 68-70.5 (69.5); 
exposed culmen, 53-55.5 (53.8); tarsus, 16.2-19 (17.6); middle toe, 
19-20.2 (19.8). 

Female:? Wing, 119 mm.; tail, 68-72.5 (70.3); exposed culmen, 
50.8-55 (52.9); tarsus, 17-17.5 (17.3); middle toe, 19-20 (19.5). 

Type-locality—Palanoc, Masbate Island, Philippine Islands. 

Geographical distribution.—Philippine Archipelago. Reported from 
the following islands: Batan, Calayan, Camiguin, Guimaras, Luzon, 
Masbate, Mindanao, Mindoro, Palawan, Sibuyan, and Tawi Tawi. 

Compared with Entomothera coromanda rufa the present race 
differs in its larger size, paler, less magenta-tinged upper and particu- 
larly lower parts, and more whitish rump-stripe. In immature 
plumage it is also paler, especially below. From Entomothera coro- 
manda minor it may be distinguished by its much greater size, lighter 
coloration, particularly below, and by less suffusion of magenta on 
breast and upper surface. 

This bird seems to be pretty well distributed throughout the Philippine 
Islands, and permanently resident, though not common. Examples 
from the various islands appear to be identical. Immature examples 
of this subspecies are very much paler below than are the adults, the 
difference comparable to that in Hntomothera coromanda major. 

Measurements of specimens of Entomothera coromanda ochrothorectis. 

re | 3 i 

a See Museum and No.| Sex. Locality. Date. Collector. | So] alo 
r= | bb Spee ws.) = 

cy El GER Pe nee 
Hl|E Jala |jals 

J. H. Fleming | Male,| Rio Butas, | Dec. 5,1909| J. J. Moun- |.-..- 121 |70 |53 {19 |20 
22175.2 vixad.| Mindoro Is- sey. 

land, Philip- 
pine Islands. 

U.S.N.M. 1914574 .|...do....| Pasonanca, | Dez.21,1902| E.A.Mearns.|..... 122 |70.5).. ../16.2| 20.2 
Mindanao Is- 
land, Philip- 
pine Islands. 

U.S.N.M. 2330814 .} Male5...| Palanoc, Mas- | Nov.6,1892| D.C.Worces-|...-.].....]...- 53/17 +19 
bate island, ter and F. 
Philippine Is- S. Bourns. 
lands. 

U.S.N.M. 2109724.| Male, | Dinampan, Ba-| Nov.7,1904| A. Celestino |279. 4/121.5/68 [55.5|18 | 20 
vixad.| taan Prov- and Can- 

ince, Luzon ton. 
Island, Phil- 
ippine Is- 
lands. 

J. 4. Fleming | Female, | Lagunade Nau-| Dec.2,1909| J. J. Moun- |..... 119 |68 [55 {17.5/19 
22176.4 vixad.| jan,northern sey. 

Mindoro Is- 
land, Philip- 
pine Islands. 

U.S.N.M. 2109734.| Female .| Calayan Island,| Oct. 9,1903; R. C. Me- |273 |..... 72.5/50.8/17 | 20 
Philippine Gregor and 
Tslands. A. Celes- 

5 tino. 
M.C.Z. 12168. ..... Wis ado MME TMZOM Tc anuca eww satdlankeeaa we ue et alecete 123 (69 (51 |16 {21.5 

Island, Phil- 
ippine Is- 
lands. 

1 Four specimens, from the islands of Luzon, Mindoro, Masbate, and Mindanao. 
2 Two specimens, from the islands of Mindoro and Calayan, 
3 Measured in the flesh by the collector. 

4 Used in measurement averages on p. 653. 
5 Type. 
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ENTOMOTHERA COROMANDA BANGSI,! new subspecies. 

Chars. subsp—Resembling Entomothera coromanda ochrothorectis, 
but tail decidedly longer; bill shorter; coloration darker, particu- 
larly below; upper parts and breast more brightly suffused with 
magenta. 

Description —Type, adult male, No. 40990, Museum of Compara- 
tive Zodlogy; Ishigaki Island, Yaeyama Group, Riu Kiu Islands, 
Japan, April 23, 1899; Ishidi Zensaku. Upper surface, including 
sides of head and neck, rather dull cmnamon rufous, the wings and 
tail darker, between hazel and chestnut brown; everywhere more or 
less suffused with magenta, most conspicuously on cervix, crown, 
back, scapulars, and wing-coverts; a long, broad stripe on the middle 
of the rump and lower back, silvery bluish white; lower parts mostly 
cinnamon rufous, paling somewhat on the median portion posteriorly, 
passing into ochraceous buff on the chin, and deepening to tawny on 
the breast and lining of wings; the breast somewhat tinged with 
magenta. 

Measurements ——Male:* Wing, 117.5-126.5 (average, 123.6) mm.; 
tail, 68-79 (74.8); exposed culmen, 48-56.5 (52); tarsus, 16.3-18.5 
(17.5); middle toe, 19-22 (20.9). 3 : 
Female:* Wing, 117.5-123.5 (121.5) mm.; tail, 72.5-75 (74.3); 

exposed culmen, 46.5-55 (50); tarsus, 16.8-18 (17.4); middle toe, 
19-21.3 (20.2). 

Type-locality —Ishigaki Island, Yaeyama Group, Riu Kiu Islands, ~ 
Japan. 3 

Geographical distributton—Riu Kiu Islands, Japan, and probably 
also the island of Formosa. | 

Remarks.—This new race is of practically the same colors through- 
out as is Entomothera coromanda mizorhina from the Andaman Islands, 
but has a much longer wing and tail, with a decidedly shorter culmen. 
It resembles Entomothera coromanda minor, but is much larger through- 
out, and has somewhat paler lower parts with less of a magenta wash 
on the breast. Compared with Entomothera coromanda rufa it is 
larger, lighter on the lower surface, with less of magenta tinge on 
breast, sides, and flanks, and has a paler bluish rump-stripe. Dr. L. 
Stejneger many years ago noticed * the difference between the birds 
from the Riu Kiu Islands and those from Japan, but for lack of mate- 
rial was unable satisfactorily to work out their relationships. 

In this fine series of 20 adults there is comparatively little indi- 
vidual variation. Some specimens, however, have a more conspicuous 

oe ae specimens, from the Riu Kiu Islands, Japan. 
3 Five specimens, from the Riu Kiu Islands, Japan. 

4 Proc. U.S. Nat. Mus., vol. 10, 1887, p. 403. 
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magenta suffusion on the breast; others are more brilliantly magenta 

on the upper surface; and there is some difference in the general 

depth of the rufous color both above and below. The most im- 

portant variation exists in the broad light stripe on the median por- 

tion of the rump, which is in some examples silvery white, in others 

light turquoise blue. As in other races of the species, the females are 

somewhat lighter and duller than the males. 

Measurements of specimens of Entomothera coromanda bangst. 

3 
° co) 

4 od 8 
Museum and No. Sex. Locality. Date. Collector. Oo! © 

op ei (ts SP his S 

Hidi@j2i\2 
Bey. [ene eae test 

M.C.Z. 40990 1..... Male?...| Ishigaki Island, | Apr. 23,1899 | I. Zensaku..{122.5/75 {53 {17 19 
Riu Kiu Is- 
lands, Japan. 

Miter, 40991 t_2...|... (S(O ERC (cea pe ol Mane QO ee een sles sO cana Sa Lobia eA eo [LOren tad 
M.C.Z. 40995 1.....|..- Comers Ca dosti yee =o: Apr. 30,1899 |..... Goes. SS a Tone Dom | Loi Ze 
M.C.Z. 409941.....|... CUO se OS ERS CREA ev TREN clas CORE ee elles doe... .(122.5)77. (48 \16.5 12022 
M.C.Z. 40988 1.....)-.. doss2-F Ee ORE iouses PATO, OOO see do.....--|126.5/79 52.2 118.2 |21.5 
M.C.Z. 40989 1.....|... Ome We ees Oe iirc ial ee Apr. 20,1899 |..... GLO SSeS Re Mn Se(7eimntay aati’ Poles: 
MO. 140992) 83 y2|L = 2 GO Ane nadoue ot Than Apr. 23, 1899 |_.... do....---|120.5/75 {48.5 ]17— |20.5 
M.C.Z. 40993 1.....|.-.. CORSE Ne IN MON Shek as Apr. 25,1899 |..... do......-|125. 8)75.2 |538.2 |17.5 |21 
MUG Ze S(aol Vee el... C6 Kos ae) 8 GOs See ee ei ee Gon ee Conse ee S76) VOL) Gs 3512055 
M:C.Z. 40997 1.....|... COREA ISAEEE CIOs se ees ai June 1,1899 |... do......-|124.8/78 {49.2 |17 {22 
M.C.Z. 40996 1...-.]... Goxssial Eu ee rdoeneee ee eae hes ty GOR raga GOSTAY GBs 5625) 18) 0 (ae 
M.C.Z. 40999 1.....]... Cc ane ORE 5 a Neel aes June 2,1899 |..... do.....--/128 70.5 \50.5 |17.5 |21.5 
M.C.Z. 41000 1.....}... CLO ASS See CS (yak ena a JP Ne C6 Ko ee cen) ay ea GOksce ee LLOyero) Of (te 23122 
M.C.Z. 41002 1.....)... Cosas esha Ogee eT June 7,1899 |..... do.......|120.5)74 [52 |18. 5 |21 
M.C.Z. 41003 1.....)... Mosse 28 dose Pe! June 10,1899 }..... doses 123.575 150 |18 j21 
U.S.N.M. 110972 ..| Malevix| Yaeyama Is-| Feb. 3,1887 | J. Nishi.....|124.5)75.5 |53 = {17.5 |21 

ad. lands, Riu Kiu 
Islands, Japan. 

M.C.Z. 40986 1..... Female..| Ishigaki Island, | Apr. 5,1899 | I. Zensaku../122.5|/74.5 [55 |17 {19 
Riu Kiu Is- 
lands, Japan. 

M.C.Z. 40987 1.....)... Gomes Bes ce GOs OSE ees eran eae ome ae ue hd 19.5 
MBC Zins (802 Ue... Ove Neeee Olt assoc Apr. 25,1899 |..... do.......|123.5|74.5 |49.5 |18 20.5 
M.C.Z. 40998 1........ GOseces soso Ones cee see Mery Ml LSOOn me is Gore S22 72546. oS (2103 
MiC:Z.,41002 22. 2 2|..- Gosek Cobieneuiesy June 2,1899 |..... GOne ese LL7Ol7oO [olen | (1658) [2058 

1 Used in measurement averages on p. 654. 

2 Type. 

ENTOMOTHERA COROMANDA MAJOR (Temminck and Schlegel). 

Alcedo (Halcyon) coromanda major TEMMINCK and ScHLEGEL, Fauna Japonica, 
1842, p..75, pl. 39 (Japan). 

Halcyon]. schlegelt BoNaPaRTE, Consp. Avium, vol. 1, 1850, p. 156 (Japan). 

Chars. subsp.—Similar to EHntomothera coromanda bangsi, but tail 
averaging shorter; coloration lighter, especially on the under surface; 
breast and upper parts less overlaid with magenta. 

Measurements.—Male:’ Wing, 120.5-126 (average, 123) mm.; tail, 
69-72 (70.8); exposed culmen, 49-52.5 (50.8); tarsus, 16.5-17.5 
(17.1); middle toe, 19-20 (19.6). 

Type-locality.— Japan. 
Geographical distribution.—Kastern Asia, north to Yezo Island in 

Japan, Seoul in Korea, and to southern Manchuria; west to the mouth 

8 Three specimens, from Japan. 
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of the Yangtse-Kiang River; south to the mouth of the Yangtse- 
Kiang River and Kiusiu Island, Japan; and east to Hondo Island, 
Japan. 

Remarks.—This race may readily be distinguished from Ento-— 
mothera coromanda minor by its much greater size, paler colors, and 
less tinge of magenta on breast and upper surface. From Fnfo- 
mothera coromanda rufa it is separable by its greater size, decidedly 
lighter coloration, both above and below, less magenta tinge on 
breast, sides, flanks, and upper parts, and more whitish rump-stripe. 
In immature plumage it is also much paler throughout. It more 
resembles Hntomothera coromanda ochrothorectis, but has a slightly 
longer tail and wing, a somewhat shorter bill, and darker coloration, 

especially below. This northern race is very similar in color to 
Entomothera coromanda coromanda, and some specimens are scarcely 
distinguishable in this respect; but its large size is of course dis- 
tinctive. The characters which serve for the separation of the 
present race from the other forms of Entomothera coromanda have 
been, mentioned by various authors, but usually, at least until 
within a few years, without being considered of subspecifie signifi- 
cance. It has; however, received credit for being paler than it 
really is, since proper allowance has apparently not been made for 
differences due to age. In Entomothera coromanda major the imma- 
ture birds are very decidedly paler, particularly below, than are the 
adults, this difference much greater than in some of the other races 
of the species; consequently, adult birds are necessary for satis- 
factory comparisons. 

The type-specimen or specimens of this subspecies were obtained 
in Japan by Doctor Birger, but are without further locality data. 

Measurements of specimens of Entomothera coromanda major. 

3 
S rs) 

: 3 $ 
Museum and No. Sex. Locality. Date. Collector. } 2 8 “a = 

BD : 3 | 

Ald iB | 2|3 
F lala |a |S 

mm.|mm.|\mm.\mm.\mm. 
J.H.Fleming 220192; Male, | Hakodate, Yezo | —— —, 1902 | A. E. Wile- /126 (71.5 [52.5 |17.3 |19 

vixad.} Island, Japan. man. 
U.S.N.M. 913932...|...do....- Chausent Lake, | Sept. 2,1882 | P. L. Jouy..|120.5)69 /49 /|16.5 /20 

apan. 
U.S.N.M. 110485 2. . Mate Nikko; Japaiy 32). -:.c.. 2 S23. ese do.......|122.5/72 {51 /|17.5 |19.8 

vix ad. 
U.S.N.M. 109404...) Female, | Sagami, Japan..| May 9,1884 |..........---- 118.5/66 (44.5 {17.5 |19.2 

vix ad. 

1See Temminck and Schlegel, Fauna Japonica, 1842, pp. 75, 76, pl. 39; Schlegel, Mus. d’Hist. Nat. Pays- 
Bas, vol. 3, Mon. 17, Alcedines, 1863, p. 25. 

* Used in measurement averages on p. 655. 
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KEY TO THE SUBSPECIES OF ENTOMOTHERA COROMANDA, BASED ON ADULT MALES. 

a1, Larger (wing usually not less than 120 mm.; averaging more than 120 mm.). 
b!. Lighter; and somewhat smaller (wing averaging 121.5 mm.). 

Entomothera coromanda ochrothorectis (p. 652). 

b?. Darker; and somewhat larger (wing averaging about 123.5 mm.). 
c!. Paler, particularly on lower parts; breast and upper surface less overlaid with 
TC OT Gee tae eae teil Entomothera coromanda major (p. 655). 

c?. Darker, particularly on lower parts; breast and upper surface more overlaid 
Wim magenta 2)... 2 ee Entomothera coromanda bangsi (p. 654). 

a?, Smaller (wing usually less than 120 mm.; averaging less than 120 mm.). 
b!. Upper and particularly lower parts lighter. 

c!. Lower surface darker; breast more washed with magenta; size smaller (wing 
usually less than 110 mm.; averaging 101.8 mm.). 

Entomothera coromanda neophora (p. 646). 

c?. Lower surface paler; breast less or not at all washed with magenta; size larger 
(wing usually more than 110 mm.; averaging 116.5 mm.). 

Eintomothera coromanda coromanda (p. 643). 

6?, Upper and particularly lower parts darker. 
c!. Exposed culmen more than 55 mm. Entomothera coromanda mizorhina (p. 645). 
ce”. Exposed culmen less than 55 mm. 

d'. Lower parts lighter...............-Hntomothera coromanda pagana (p. 648). 
d*, Lower parts darker. 

e!, Larger (wing averaging about 117 mm.); sides and flanks more washed 
with magenta; median stripe of lower back and rump darker, more 
LOUIS 1 eek oe eee ae eee Entomothera coromanda rufa (p. 651). 

e?, Smaller (wing averaging 100.3 mm.); sides and flanks less washed 
with magenta; median stripe of lower back and rump lighter, more 
MOPEDS ass ok oy. my ne Sa Entomothera coromanda minor (p. 649). 

® 59758°—Proc.N.M.vol 48—15——42 
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REDISCOVERY OF POURTALES’ HALIOTIS. 

By Joun B. HENDERSON, 
Of the Smithsonian Institution. 

During 1869 a series of dredgings were made under the direction 
of Count Pourtales by the U.S. Fish Commission steamer Bibb in the 
Straits of Florida. The mollusks obtained by the Bibb were sent to 
Washington, and thence, in due course of time, to William Stimpson 
in Chicago, to whose care they were intrusted for report and publi- 
cation. Before Stimpson had entered upon this task the entire col- 
lection was destroyed in the great Chicago fire. While these shells 
were in Washington prior to their shipment to Chicago they were 
inspected by Dr. W H. Dall, who was greatly interested and astonished 
to find among the lot a specimen of a Haliotis. No representative 
of this genus had ever before been reported from western Atlantic 
waters. The discovery, therefore, of a Haliotis from Florida was an 

event important enough to inspire a more than casual scrutiny of the 
specimen, and its main characters became impressed upon his mind. 

Some 20 years later, when publishing a preliminary report upon the 
mollusks collected by the Blake, Doctor Dall described from his 
memory this lost Haliotis, naming it in honor of Count Pourtales. 
The locality given clearly indicates that the specimen was a resident 
of the rocky strip of bottom lying just off the Florida Reef and since 
referred to by Alexander Agassiz as the “‘Pourtales Plateau.” 

In 1889. Doctor Dall published a report upon the mollusca taken 
by the Albatross in a voyage made from Norfolk, Virginia, to Cali- 
fornia. In this report he refers with some hesitancy a Haliotis col- 
lected in the Galapagos to H. pourtalesit and adds a new description 
of the species based upon the new examples taken by the Albatross. 
These specimens are in the United States National Museum collection 
(Cat. No. 96392). 

Two years ago, while dredging from the Eolis along the inner edge 
of the Pourtales Plateau off Key West in 90 fathoms, I had the ex- 

PROCEEDINGS U. S. NATIONAL Museum, VoL. 48—No. 2091. 
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treme good fortune to secure a Haliotis, although a small and some- 
what immature specimen. Upon showing this to Doctor Dall, he at 
once pronounced it to be the true Haliotis pourtalesiz, as the sight of 
the specimen itself refreshed his memory of the example taken so 
many years ago by Pourtales at about the same locality. A com- 
parison with the Galapagos specimens above referred to immediately 
demonstrated the fact that the Atlantic and the Pacific “ pourtalesii”’ 
were not the same, but, upon the contrary, very distinct species. 

The importance of an east American representative of this essen- 
tially Pacific genus warrants a new description made from this unique 
specimen, now in the Museum collection (Cat. No. 271601). I give 
the following description and figure. The Galapagos Island species 
must receive a new designation. I take much pleasure in naming 
it in honor of Doctor Dall. 

HALIOTIS (PADOLLUS) POURTALESIH Dall. 

Plates 45 and 46, upper figures. 

1881. Haliotis pourtalesii Datu, Bull. Mus. Comp. Zool. Cambridge, vol. 9, No. 2, 
hoe : 

1889. Haliotis pourtalesti Dau, Bull. Mus. Comp. Zool. Cambridge, vol. 28, pp. 
33 and 395. 

1889. Haliotis pourtalesii Dati, Bull. U. S. Nat. Mus., No. 37, p. 168. 
1903. Haliotis pourtalesui Dau, Bull. U. 8. Nat. Mus., No. 37, p. 168. (Reprint.) 
1911. Haliotis pourtalesi HENDERSON, Nautilus, vol. 25, No. 7, p. 81. 
1914. Haliotis pourtalesti CooKe, Proc. Mal. Soc. London, vol. 11, pt. 2, p. 103. 

Shell somewhat longer than wide. Holes 17, the last 5 open with 
prominent margins, the closed ones prominent and bulbous. Nucleus 
consisting of one full whorl, smooth. The characteristic sculpture 
begins with the postnuclear whorl in very fine spiral lines which de- 
velop gradually into sharply raised, irregularly waving, spiral threads 
with finer intercalated threads appearing and continuing to the 
edge of the aperture. At the end of the second whorl there are 10 
of these threads between the suture and the line of holes; at the 
margin of the aperture, 23 to 27. Below the line of holes the threads 
are more widely spaced, the third one forming a decidedly angulated 
periphery. Base marked by four equal, equally spaced, spiral threads 
on the posterior half. Anterior half of the base smooth, excepting 
a slender spiral sulcus a little within the edge of the wide expanded 
aperture. The axial sculpture consists of rather regularly spaced 
lines of growth. Color wax yellow with deeper patches of orange; 
nacreous shining within. 

Length, 11 mm.; width, 8 mm. 
Dredged about 3 miles off Sand Key, Florida, in 90 fathoms, on 

sand patches among rocks, on the edge of the ‘‘ Pourtales Plateau.” 
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HALIOTIS (PADOLLUS) DALLI, new name. 

Plates 45 and 46, lower figures. 

1889. Haliotis pourtalesii? Dati, Proc. U. 8. Nat. Mus., vol. 12, p. 355, pl. 12, 
figs. 1, 3. 

1890. Haliotis pourtalesii Pruspry, Man. Conch., ser. 1, vol. 12, p. 121, pl. 22, 

figs. 27, 28. 
1893. Haliotis pourtalesii? Stearns, Proc. U. S. Nat. Mus., No. 942, vol. 16, 

pp. 418, 448. 

The following is Doctor Dall’s description in full: 
Shell small, of a pale brick-red color, with white dots on some of the spirals, rather 

elevated, with about 24 whorls; apex small, prominent; holes about 25, of which 5 
remain open, the margins of these rather prominent; outside the row of holes the 
usual sulcus is strongly marked; about midway from the suture to the lines of holes 
is a raised rib, rather obscure but differing in different individuals and corresponding 
to an internal sulcus; between the central ridge and the suture there are no undulations 
or transverse ridges of consequence; sculpture of well marked, rather flattish, spiral, 

close-set threads, sometimes with a single finer intercalary thread, overlaid by smaller 
rather compressed transverse ridges, in harmony with the incremental lines; on top 
of the spirals the ridges bulge like the threads of worsted on canvas embroidery; spire 
situated well forward and with sub-vertical sides; interior pearly, the coil of the spire 
rather close and the margin of the pillar flattened. Longitude of shell, 23; latitude, 
18; altitude, 11.5; nucleus behind the anterior end, 17 mm. 
Hab.—Station 2815, in 33 fathoms, sand; near Charles Island, of the Galapagos 

group, in the Pacific. 
The nearest relative of this shell is H. parva, from the Cape of Good Hope, which 

differs from our specimens chiefly in the greater prominence of the central rib, and 
in being a little more circular in outline. 

The shell from the Galapagos agrees so exactly with what we know of H. pourtalesi 
and with my own recollection of the type specimen destroyed in the Chicago fire, 
that I am unwilling to separate it, though the distance between the two localities 
is so great. 

The occurrence of this shell at the Galapagos is of great interest apart from its 
supposed connection with the Floridian species. No species of Haliotis is known 
from the west coast of South America, of Central America, or of North America south 

of northern Mexico. There are one or two small not nearly related species in the 
Melanesian Islands and north Australia. So the present species is remarkably 
isolated. Nothing of the sort has been previously reported from the Galapagos. 
Two specimens were obtained, neither containing the soft parts. The original type 
of H. pourtalesiz contained the animal. It would probably be referred to the section 
Padollus. 
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